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WO 2007/ 129081PCT/ GB2007/ 001675 1 A METHOD OF ENABLI NG

DI G TAL MJSI C CONTENT TO BE DOMLOADED TO AND USED ON
WE2MBORIWBLE W RELESS COVPUTI NG DEVI CE 5 BACKGREANMBBLHH7/001675

THE INVENTION 1. Field of the Invention This invention

relates to a nethod of enablling digital nusic content

to be downl oaded to and used on a portable wreless

conputing device. The term ' portable wreless )

A COREtiTOn dayFCe ENABLRYG | DIGITALPAMUSICPECONTENIONTO BE
shoul d be expansively construed to cover any Kkind of
DESYNEQADED, T3 AN UGSED QI W POREABLE NARELESS COMPUTING
jD?ﬁ?éﬁilities anq includes without limtation radio
el ephones, nobile tel ephones, smart phones,

communi cat ors, personal conputers, conputers and

application specific devices. It includes devices able
BAGKEROUNR QF: THE INVENAFON over any ki nd of network,

such as GSM or UMIS, CDMA and WCDVA nobil e radio,

Bl uetooth, |i DA 15etc. 2. Description of the Prior Art
1. ThRldsshe Iehiy@ar s have seen enor nous changes in the

way nusic is distributed and cqnsynmed. 20 The
Tieip gPriosniglateree oeg @? Rl %ﬁé&ﬁﬁ‘c BRAEE 4O Ry Aomglfaded to and
usll 3UGHorlaBlevisdhQP cARPutidoSdeRRs. 1Phd ferd'pIQBR, widdss computing device’
decl i ned, and total ri'dw de revenue for_ the nusic ,
used du Bty yatbrspenibpped skqubdbaciprnditey enngercdsomyes #nydgobof portable
de&%g%% gtr%iokgf’flyﬁg’ga'aslsgé?)%@%ul'éagoﬁg ragilliggssa 08l v@iﬂﬁfu@ﬂ@aﬁon radio

Ion O Ital nmusic over t

' teleEh@{ea,&hobﬂendelepMﬂey, dnfirt pleonfeq rasmpiunidataagglerdonhlecomputers, computers
S

arjng, but latterly .nore and re as paid for

orGRAI GRS S LB LBt AT Bl FLSb G EHE) 2oy gapmnes oves aay
kif SR dvHHE udhas eV AR RINETS, REIOKIANnd WavRVAasbisle didisEBlutooth, DA

effect on the gl obal nusic marketplace. Just five
etgears after the introduction of the first portable

di gital audio player, digital nusic sales global have

already grown to well over $5bn in 2005. To reverse

these trends, the nusic | abels are now turning their

attentjons to_ pursuing the 30 nobile market, where
2'@@F%Pt}°§(§6]iledp‘€‘?rd§tﬁobi | e phones (or other kinds of

TRO :Is@@l“ﬁye‘é\isrtﬁ{r@ §%n BVINGRY ¢ esth $hé Whitinasdc Bwivtribhied and consumed.
cellular wirel ess network. The potential val ue i

Th¢ ﬁ@;ﬁ@%pabtn@g}odf Vhete ftlﬁfeccg)c(wgéuy%a @hﬁ%{a]fprafluqtﬁtéa sl’?op and listens to it
B —
litBIGsdd §Hotevie 20Bdto $Adbi lire2F08] Metnveadk timys hes hpew pgd enormous upsurge in
tbg{ s\éxgibqrgiogg)r j [tgl\é%{l]sgce 8Yegi L tiglrgreurr% ,gjrlljlr!fx]ﬁ am%%jfcjr{rrlp A Me%gl file sharing, but
latterly more and more as paid for downloads. Portable digital audio players (DAPs),
exemplified by the Apple iPod™, have had a dramatic effect on the global music matketplace.
Just five yeats after the introduction of the fitst portable digital audio player, digital music sales

global have alteady grown to well over $5bn in 2005.

To revetse these trends, the music labels are now turning their attentions to putsuing the
mobile market, whete music is sold via mobile phones (ot other kinds of portable witeless
device) and disttibuted over the cellular witeless network. The potential value is already clear

from the explosive growth of the ringtone market, and both the music labels and mobile
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The nobi |l e phone has sone distinct advantages over the
i Pod and other DAPs. As well as 5 playing nusic,

worbrhzophones are connected to an increasi ngl BCt/a82q07/001675

secure wireless network where users can | ocate and
share nmusic on the nove and %ay for content using the
MNO s inbuilt and convenient billing facilities

ndth6Ie85dritgrsi MINDAbdlRRe tHa0mdMie fALEhdkembandsatl provide more revenue,
manuf acturers is helping to npve the market forvvard

bettyr prsptyfod iraprioyed Reigg fareRsrd teigipeppisomm BE,
however. The reliance on nobile internet technology
WAP (Wreless Application Protocol) as the primary
The armbilofphewed heisr@nfeucﬂibtimugdmncagcﬁ ovet the indm';rtdi oier DAPs. As well as

technolo friendl sl ow and cunbersone for .
35 8 nineble BRoie Y Teing 8 BB bn ieASR el Biho s ihess meowork
W}{éld afse8 RailhR| andNdsrean@iclesl t8eidovgnd Bhy fd¥Un€ent using the MNO's
dovvnl oads on_ anythi ng but top-of-the-range 3G phones
Bt ak CQfothfélt dliog darlitit {heeistBeBnOoRseE Aoanobile handset
'ifﬁcr\d}%?sm o ¥ 8he PRELAEAT /e been forced to
simlar approa . This has limted the take-up
of full nusic downl oad servi ces - only a small

i nority..of. b|Ie one bs rlbers e or have .
ThiR oirs 1t siecant  giidlonges, nent hoterer, P sdidped on’aghile internet
teklRsSodyTA Phalel@s mﬂﬂ]ltdﬂﬁanroﬂ&d@faﬁﬂ& prithdry4mednk | df QBlling full music

custoners have 3G - a nmarket enetrat| on of around 3%

comeR Soltmiing o taehmologk Ay entrendy. slol pdvimpersomet iy usres- Indeed, the
whBAE!] lrﬁgt Ofiobifd DS eg%g%é?%@af&@ BEREd LA ALidLNEBAPT Full music

musi ¢ play experienc | abl e, even on current
dcv\mioidStdneaIry&n%b@Gopmfdbet@ge Bephaze frechmss of theagral-user difficulties
range . .
R FL PR STt e bR pES S BuPRER, WREH s saprosch. i
hzfsllﬂitn&ﬁ-thd’lﬁk&fmﬁ bf MRInplcaieenload 3diireal b1ty Bamhll Btndriy ¥¥PRobile phone

ased acquisitjon of full nusic content are_currentl
“% foegtt usepf E%WGC%F%P%? e el e 2UPUR matket, less than

hAef 2064 bsedddrach ﬁ@@ﬂh&?c&%&n@é@”ﬁ%&ﬁ} L Rehdikdd %@H@t@aﬁoa of around
Musi ¢ shop applications, running locally on a fobil
3%eMephothet opsratohrenaotfanty eselimitedhtG abhgtiatign.t o
purchase nusic tracks and al buns directly fromthe
nobi | e tel ephone 30 Stream ng radi o solutions are
MINﬂheme mlsa conehed Abokabppananusidtay egeidmeannilatflgleven on current top-
nst ant C ection and the lack of full _user
R 61 BOMA dGE her CTErott B (RROL s music phones
%’r BRREI QRO ARG AP RRA bxplSichdeMdn@d 2 rS-bEAELAN NP Pljlns
So suifer limted handset reach and a WO
2007/ 129081PCT/ GB2007/ 001675 3 requirenent for high
T8 %‘t&ngﬁ@y% Wlﬁ?@e@ﬁ&&sﬁgg B?ﬁ]ﬁll ic c% L5l ren \}7 favoured
I'npl ement’i ng such services must so plan an
for a significant network burden - all rrusi c tracks

SimedSHOa Bk e B Dhbige 3 BBk g tandc

. M@i@%b Ia@plidatidnsal 6&@ dnl dhdoBlle RapUSRd, 2083@Mch offer users the
ocus on 3G and ni che Synbi an handsets. The

ahzﬂsté FO %%ﬁ%%? arele tgpksend Ay ditedlyifrom heanohigitelehone

currently with conpetitor products offering only

limter pay per track services and with limted
Stkeamatg cmlai isctlwticmh ate h@ﬂV¢V$I tlollélappﬂbaphC¢ Higher ieqhirpmzent dfr a constant
da%a ﬁ%l’gl dﬁ'j{? lej /_\g f bl user co (r)r{l \érflilagggug? gfa%)ena )é% m 1S the consumer

pﬁ@h‘&iﬁ(ﬁi glnd appeiledlihtd Stﬁﬁ]ﬁﬁ@ solkiohNAsL Tl likdied Slahﬂlset reach and a
dat e.
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WO 2007/ 129081PCT/ GB2007/ 001675 4 SUMVARY OF THE

RPESENT | NVENTI ON The present invention provides a
worzoanz908r el i abl e and conveni ent sol uti on whi chCTGBR007/001675

enabl e users to easily acquire, listen to and manage

musi ¢ on portable wireless cbnputing devices. 5 An

i npl ementation is called MiusicStati onTM Misi cSt adon
rddt@MhelRSfoR B rb@@'ecpﬁusﬁﬂl@bfﬁd}ﬁ dadi gc'bdrﬁl:tidﬂ'&bﬁer@t@fbt @hblethénting such
- be downl oaded to and used on _a portable wreless
SEBRFURTSS ¢lsa dlancand ipvst {as RrEERaRpRs Y PikPUfen stlbpysiptracks must be

&0RT | LQn running on the wreless

ﬁﬁg%?gg?&%he é%%?@g%?? %&ﬁgving been 10 automatically

adapted to paraneters associated with the wirel ess

evi ce wi thout end-user input; (b)the appli.cation -
MR PP RGrRRHOERES G S cBes: SRR U5 RF PSR et also suffer limited
h48¢:a84chOWith af BBML ¢ 5G4 hidhs ISRGibRAn Wafi @8 S Thé BlewREkderience on such
to download nmusic content fromthat renpte server

derisends dp lipited cusenthierithorapatiit RFOBTAY BEeRgPRly HaWgypay per track
o8 PARSRNRE BSOS pp A U6 BEBLY LHAGR quicy DA
Thindiblited fumitionilite doinbiyad with delwielyadsllafiusti fafadrgent, hausiverely limited

trac%; églthelgﬁvicqi nd al so enabl es any of those
thepRRRAL oL RS ER™t Rel*ffevi ce to be pl ayed so |ong as a
subscri.ption service has not terminated This invention
has the prom se of being genuinely transformative of
the way people acquire and listen to digital nusic. It
brings together, for the first time, a nunber of
technol ogi es 20 which operate synergistically to
provide a total solution that is significantly greater
than the sumof its parts. For exanple, because the
application can be automatically adapted to paraneters
associated with the wireless conmputing device w thout
~end-user input, it becones feasible to automatically
provi sion very |large nunbers of portable wreless
devices with the application (either prior to sale, or
to allow Users to downl oad and install the application
-e.g. by sinply giving a renote server the correct
portable wi rel ess device make and nodel nunber). The
install ed base of nobile tel ephones, for exanple, -
could therefore readily run into the tens, if not
hundreds of mllions - far larger than any DAP. The -
application al so enabl es an end-user to browse and
search nmusic content on a renote server using a
W rel ess network; to downl oad nusk content fromthat
renote server using the wireless network and to
pl ayback and manage 30 that downl oaded nusic content:
hence, not only will the installed base greatly exceed
any DAP solution, the functionality will be better
than any DAP because it will be possible to search and
acquire new nusic directly fromthe device over the
W reless network (this is a far nore natural process
than acquiring nusic via a web based on-1ine catal ogue
usi ng a desktop machine and WO . :
2007/ 129081PCT/ GB2007/ 001675 5 then synching a DAl
with the desktop nmachine). Finally, the application
includes a digital rights nmanagenent systemt hat
enabl es unlimted | egal downl oads of different nusic
tracks t'o the device and al so enabl es any of those
tracks stored on the device to be played so long as a
subscription service has not terminated. This allows
users to explore new nusic far nore 5 effectively
than before and, with rapidly decreasing nenory costs,
to store thousands of nusic tracks on even m d-range
devi ces. Music conpanies will be willing to nmake
entire catal ogues of nusic avail abl e because of the
robust DRM nodel, die huge installed user base and the

o Y N - Y | o o ——y
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Musi cStati on has a nunber of key advantages over its
conpetitors: A conprehensive and intuitive user
wexpentmsce that waps all nusic functions; PCT/GB2007/001675
Conmpatibility with a wi der range of handsets than any
conpetitor, as a result of dte Device Adaptive
Architecture (DAA - see below for nore details), which
SENVEMARY OFeTHEf RPESENBANVENTIONY runs on al nost al |
nmusi c- capabl e handsets (irrespective of nodel or
manuf acturer) and | ooks and operates in a practically
| . v . 8
TS e TS BN Ol (RO e (SLINAL Blion phich will ensble
udeARe easilh ecqmirmlsien to amd mahgge hmsammmeulelwddsecdaﬂpmmg devices.
Musi cStation users can di scover and acquire new nusic
anywhere, 20 MusicStatbn does not need a PC,
Abrigpthanthion THRARAONudcHARA™M, OA@StBoMrKvides a method of enabling
Musi cStation supports innovative new nodels |ike AYCE
digiggl Fmsmu:oe@nt e downleadednp iapil vead Qfoapbyells Witalesh eesmruting device,
Qgga}mf h as neking friends and sharing
playlists Pfrg’%g%m C t%atl on Product 25MusicStation is
(Jlesiofwent boplisetidoheudeyo emalid Ngrelee hieakggthet Agilicatidnl having been

enab SS- ado tion of t he bi | hone as. the
s U G 6 Ee B G e B O D FIHE 5pt Hypat end-wsr input
(b§ tRABD plicAD MBI HUSARSS: to HAGwEAEH 8 ANEuSE Y6 ORI remote server
t eam have focused on the fol | ow n%I key requirenents in :
usiedevireless geiviogls to dovweleed mutie pentens dromm st teapdte sermygisiog the wireless
e Best DAP
o B P e R B k0 R e P
(Cbb@ np@xwmmdmchﬂmgm éuitd omgbasr exdnztgembinteS}iseai tHaARAables unlimited legal -
t.i rovi des. an i,nterface, that as c | ete
%’*ﬁi b SRR IR DA i i lF R eagbles 3G £f se dpacks stored
orf ﬂhlé dE‘H& ﬂéﬂﬁ. d t& sd)fon% a§@§1ﬂb@@r§1ﬁ1@n davice Bas 0 rminated.
2007/ 129081PCT/ GB2007/ 001675 6 Maxi m sing the
Benefits of Connectivity The nobile phone is an
ThiéidVRsd Aé@'@ﬂ{é (ORRECE & i
handset - based musi ¢ pr ogmgctgé?% }gﬁg%%gtmr?ﬁge Bf the way people acquire
an}ddﬁtdnatgl digtadlinrusist | It hwbngm togetiteheformve firsh ditne, ustumitee f itéchnologies
whish B SRR 1 BT Bt P BTGk Sede than the sum
ofpfsqtihjlﬁthtmibjﬂnﬂlenbécaﬁﬁq:Hé Elﬁ)lﬁ:ﬁlﬁ)nu@ﬁrbet futéMbticdlly adapted to parameters
br oa(glln conn cted PC at all. This is particularly
anPég?tﬁ ??@ REIPIERS G Eithass P d- B dRRPt U éwegora@ feasible to

. au%ﬁatgﬁﬁreﬁrahgl}ﬂn very large numbers of pottable witeless devices with the application

(cithet priot to sale, ot to allow users to download and install the application —e.g. by simply
giving a remote server the cotrect portable witeless device make and model number). . The
installed base of mobile telephones, for example, could therefore readily run into the tens, if
not hundreds of millions — far larger than any DAP. The application also enables an end-user
to browse and search music content on a remote server using a witreless network; to download
music content from that remote setver using the wireless netwotk and to playback and manage
that downloaded music content: hence, not only will the installed base greatly exceed any DAP
solution, the functionality will be better than any DAP because it will be possible to search and -
acquire new music directly from the device over the wireless network (this is a far more natural

process than acquiring music via 2 web based on-line catalogue using a desktop machine and
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10 have access to such technol ogy, nor indeed a credit
card. Where users do have access to a PC they should
whenoahtwst 0 access nusi ¢ and pl ayli sts whet herpe¢hep2@re01675
at their desk or-on on-thenove - but there should be
no reliance on personal conputer, broadband or credit
card technology. 15 Enabling Direct Billing A nobile
thBM Syrchidp Rl DR with t56 aekebpoRaciing. tFndlgvee aglilot ecludes a digital
.billing relationship between the consuner and the MO,
tights BARAEPAPRFTHeRiBH Soables wlimitedilemt deyptloads oé liffirpnti ppic tracks to
thg%taﬂgéjarfé)z{lsocéﬂ%l@pgngpw BBaSEacks 5tofeQSRPREIULGACO ‘)9 ﬁﬂ:{?édo;(]) long as a
- mnusic sales can be truly nmaxim sed, espe0|é1 y
subgpmiptioe detwice thaanotterdosked. WEhis bised vgred exgarednew music far more

[icati W t.h cunher,sone. regi stration 20 oces .
cf{ghtly Bt Betorscfindy wilb STy FECTEPS SORRAHY S7its 4 PG thousands of music
trdcRé|oh ERABAI-ihdeltletides. PRE{RBhPakiecbillde wilBRgR) Ak entire catalogues of

Wre-free Listening An on- handset mnusic application

mpgigivablebgeanse of thearobws LER M enesst fihe kigetinsgalladl ey base and the ease of
i e [ t : S eyt €

B A e TR ST Rer B S ehaef B RoRind bereer
copidestiteemngnerh usess, Wi ued etsmctingadphopssnt. | n- car st er eos

and hi-fl systens. Taking Advantage of 24x7

Avail ability The nobile phone is the el ectronic device
MugStatloh ket y nh@b&ef Fkéﬁmﬁtaghistoheﬁtsl@ﬁfpegiﬁ&SY, giving a

far w ger .opportunity for consuner interaction, be
* 4 RAPPIcPEIsERiPAY Nt EFCHSSFREHFICE thit Wrabs Al rgic Sancgipns;

. a%blhb; wit® _atv!ﬂgé‘rer_ Cofl HHRAL AN Bﬁ]}ato éﬂdéﬂ, Gs a result of the Device
application is desighed to be attracti and easy to

Adaptive éveritetytes (BASr i-beee shalvp fot umdst eletadls)p gehidht ensures the software

cci.dent al Ly whi |l gt _expl ori.ng handset functionalit
PRGBS B0 P B0 BBt PP 6 pomfctose
anBlodks gndUspdrsteGanmpuatititjlly Fduatitd] €8hiba canllAf drat. Al way's

Connected (AAC) device, the nobile phone can deliver
conmunity interaction features on-the nove, the key to

M@8RdtoR Gndx s QB GRABWIRE: AUBACHHHNS CONRE DA, QG music can only
shared playlists and playlist charts generated by

begsqtirgd imfjediome, MupieSatipmusats sge diosaret aidecquitpmzonnedt seywhere;
. . i ' f 4 Ul dsat Roadmap

ool BEAPRt, 0L, 8BRS OpSLARdRSL, BRIy
* MYisic3@@ign -suppats inhiotdtiey nawemnddls dkd ANEIR (All-enodagdaOr ie. unlimited

branded as a nusi c. ppone by the M 13 nyf act urer .
VB i S PRRE e, FoprOLT FaPo epiapd sharing plelits

application should be avail able for every .

musi c- capabl e handset, be it 2.5G or 3G whatever the

TheeMysisstatogProdugthl i ng MNOs to consider full downl oad

i c t . i - i :
N Lr L e —
of tbgmabdephbse asTHe ercess@stal the genonmeetey Ripit# Audio Player (DAP). To

ensure success, the design and development team have focused on the following key

tequitements in order to deliver a next generation mass-matket music product:

* A User Experience that Beats the Best DAP
The traditional native playet on mobile phones has been second rate when compared to the
best DAPs. MusicStation provides an intetface that is as complete as any market-leading DAP

but which is also optimised for the benefits of a connected device.



10

15

20

25.

30

15 to turn the vast mgjority of nusic-capable handsets
into "Super-DAPs". Critically, MisicStation gives all

wo bw7pzaosor mance and user experience quality oPCEGBEW7/001675
cmternms of nusic playing and managenent), whilst al so
offering all the browse, sedrch, acquire, playlist and
celebrity playlist features of |eading PC based
on-line nmusic stores. On top it offers nusic users
tribal community features, which can inprove their

* Mazjraisingsthe\Bangligy of (coppectiviiyd per sonal i sed news 20 and

. . . o . L A .
e
ptiodtetrchm esabihinotic prnahssing] direntlyswitenpbmhephayd, nst just when it is physically

nagenent /content a i sition/news/comunity

at?a'glheﬁgﬁé?ﬁe?’ﬁf'cﬁe%‘gﬂﬂabi lity of all functions

avai |l abl e during nusic playback (news acquisition,

sear chi ng/ browsi ng, etc); Intelligent Parallel -
'%@Wﬂ‘tﬁa@%@dt’ﬂ‘@éﬁﬁélad’g@, allowing for intelligent’

. N . o 1 ;

AR BRI Mo LB BB ST B yice the st B ot BB connected PC
atdBpErglispgri@alatle ket inalevdépimetnatkets vdennmobile/plione users do not generally

avai | abl e -. 3G 2. 5G OQ) ; i rect. billj I ntegration
bR R BB COMDERRat et ol Bl s Hhgrave Secess to a PC
thed SR bé Bisle k& BetledsORBIN addOflaydists @ diter @RS GOkt tBEIE AWRIJr on on-the-

- billing infrastructure for the subscription service ,
mpee -\t zgm/smgléahqvetr/részewmmmal gomppipter, droadhand or credit card
teQidold9 i nfrastructure provided by a network operator

that “controls the wireless network; - Industry

standard nusic file protection by DRM The DRM al so

nahl es.t he tchase of a music track such that the

Epagb?ﬁmgi’ggegttl%jfn%e pl ayed if the subscription service
A inSoHile iiisiadpplicatiSn BRbulg ba ablenb estade 3RRhd Billlng QllatidiRhibKRtween the

DAPs, MusjcStation is able to offer an All - You- Can- Eat
coppyes)rnfdax MNQr Braraviting meerh poroseiyseiraqaedpiddilipe method for
coﬁlfe‘ﬂf%nh%a&anm echifE of MSafidd S,tmﬁsicn@ﬁes Theng {tél%g%&anised, especially

evidence that the average nusic revenue per A
cosnpasssh Witle pn 2 deskibwetabased ktedit lshnghappli¢atian, vitlak chmbatseme registration

traditional PPT ) r_track). .user.. To dat st .
pRE bk ottt SR bR B e B BB O Borable dorice

subscriptions rather than being sold on a connected

i.le device. Device Adaptive Architecture (DAA) One
* ’ggﬁtlﬂ’@%i“ﬁgf&ﬂhﬁm%@ for nobile applications to
Afld3h&ahas: BesR abPﬁcaQbﬁ Eﬂu@tui)é ybl;tho B fhle !Hué@cﬂﬂa' fﬁ@éﬂoﬂﬂfty available in
ont o new handsets and delivering applications that

mayy feobider anslseiaika plisvemvsinds bt playedranditlasediwish otharPBluetooth enabled
€ Lyi hj ha nge.is..one_of the nost
ATRESEh af SRS MOl i R iR e 2 o
addresses. Device Adaptive Architecture (DAA) is die
l.uti,on. In e ce, . enabl es MusicStation to be
"]}gﬂfl"é agﬁgﬁgfgf%wlg 'ﬂ)‘ﬂ'ones than any conpetitor. It
THSm8bikpIRMRR 8% MigbriSuatitcRodtAkBIP S Bd phQeMtaWINRANGS SUB7, oiving 2

in hours rather than . . '
far wider opportunity for consumer interaction, be that listening, purchasing ot the managing

of music. It is therefore important that a music application is designed to be attractive and easy
to use, even to subscribers who stumble actross it accidentally whilst exploring handset

functionality for the fitst time.’



10

15

20

25

30

20 weeks or nonths - with the creation of a
manuf acturer and handset nodel specific version of the

w@pplizegi on i n each case. Until DAA all nobiP@r/GB2007/001675

applications - be they nusic-specific or nore
generalised - suffered limtéd handset reach. Typi cal
obstructions included: 25 Manufacturer variations in

- lGavids @ seloChBRUTRRFdatg@pabi | i ties; OS and firmare
rel ease and rel ated bugs; Screen size, pixel nunber,

As AnoHmest piiviays Kegpngated dAXQ | desinel themeglly Rhomie aan ofeliver community
hﬁ&g&loﬁai}eatﬁfeé Con-theSHLG, fhd Eﬁg&d el %ﬁﬂ%h@f&g@@ rcgns(agieg 'music discovery
audi o, picture, video, aninmati on%; 0 Java versron and
thpbeghf sdhared iphyyliesremt plbylisncldith pareeandd layt wsers. This is a key advantage ovet the
Handset - cific security nodels; Connection handling
uﬁ??&mﬁcg%da]é fties; Failure to adhere to published
speci fications; WD 2007/ 129081PCT/ G132007/ 001675 9
Conputi.ng horsepower_and_ot her conput ati onal
* Maldog thesmostaf gf griuipgus idandsebBasdmaPi es and handl i ng

5 b g EreldhEs Vi DO R S o0 el Gy R o vy

phonhatedssbroded iseatuumsie phuad by wiel MND by niaanfistterafid niaytimise revenue
manufacture. rand al sg nefwork. operator - and \ .

PR SEE PHHely "B AP ARG P/ e NG tof OB RENE ETUIF handses, be i 25G

0BG GRatd\daId M Gt Re4HihE MNPBAYo EQSReY 881 W3 music as 2 mass
i ssues and enabl es the product to be ported

metke ARRArEaity fortthe fitsetinpgst

MusicStation has been designed around these key requirements. The end result genuinely able
to turn the vast majority of music-capable handsets into “Super-DAPs”. Critically, MusicStation
gives all the performance and user expetience quality of a DAP (in terms of music playing and
management), whilst also offering all the browse, search, acquite, playlist and celebrity playlist
featutes of leading PC based on-line music stores. On top it offers music users tribal
community features, which can improve theit music discovery process - and personalised news

and views (neither of which are available on any DAP).

Other key features include:

* A single user intuitive interface which wraps all music play/playlist management/content
acquisition/news/community functionality;

* Availability of all functions available during music playback (news acquisition,
searching/browsing, etc);

. Inte]]jgentr Parallel Downloading technology, allowing for intelligent caching of favourite
content;

* Inbuilt network awareness (Features and interface intelligently adapt depending on level of
network connectivity available - 3G/2.5G/0G); |

* Direct billing integration (enabling extremely convenient one-touch billing without the

tequitement for a credit card or account) - billing infrastructure for the subscription setvice is
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10 mpjority of all nusic-capable 2.5G and 3G handsets
in record tine. DAA captures paraneters associ ated
wowdvizdoese various features and all ows an appP@TEBR@®MN001675
to be automatically custombuilt for a specific
handset/ net wor k operator conbi nation without end-user
i nput. Further details on DAA may be found in WO
pR2006/t06 bR, intatreand ?Eﬁvﬁde@f byMireRydik opeREs M BbRbIPYhe wireless
reference 15 It is also critically inportant to note
n@ﬁ@ﬁ Miusi cStation's reference platformis Java. A few
SRR b Bl Bro B TR R PR 41 pngbles the purchase of a
ek a!t«l(iklﬂich thed ghe ttagk loani dtifl bam:ﬂﬂyed:ﬁthmbscfr@moﬁ h&rﬁlce is terminated.
platform it does not offer the opportunity for a
mass- mar ket nusi ¢ proposition. Less than 10% of

Béiap d £6hSecfldapplidadlon) amBkeSPAIPE NS tRAiE 210 t & B BNXIL ¥ou Can-Eat
t hose are busi ness-focused handsets. Java is the nost

yeekbyoptdaly sybtsitipEop p@ﬂl%vrdqafeawdfr@mu th¢ baridsetdonhn disssttime. There
rﬁ%ﬂe\nd Bcé tha @Ialann%c mgglc &lAY@E gh%gk@&qs Qﬁl%@mﬁally higher

sets e condl nati on ava
thar dhatdkag m@m«mall\lkﬂé’r Bty gteir OﬂCk)al’Selb é?od@ite mearseﬂYOE nﬁplanentauons
consuners, t at her t nd crltlc . .
b R BB A S B G Ao Bee 1ol B p Ebtriep A gpobile device.
nanufacturer or nodel. MusicStation will be availible
in Java, .Synbian, 25 Wndows Mbile, Linux and BREW
Deyige Adaptiy¢ Aechitepiuei DO AAY fol | owi ng: t he

oapRk 'tl'%l%%%gt }#Eﬁl&%@ tfolamglgl%na%gﬁélnoffssﬁr a't@fxﬁrgegﬁ ?hé ﬁff%cg]bty of porting

whi ch sh ['tiple user selectab e tabs, eac
apkpemmgnassmm bahduits inchdeivesng applititons diat twhoek across multiple handset
md icatio b. is,vi le at any.tine the )
mRdGRl S eSS heb ok | Pulbnfe & oBDYr InTRof ppogiant technica
diffienkied thac MueisSthdivat adafeases dD&riRCLRS vd Archltécray @AY isethe solution.
content and to a search function WO
2007/ 129081PCT/ (B2007/ 001675 10 Oone tab, if sel ected,
Ind Es‘é&ﬁ:edﬂﬁﬁﬁ |e§alﬂés RS cdh@nK tc; IE@tdegﬁ) Ll heRbiey th)ﬁ)é/ :pﬂgnes than any
Oone tab if selected, provid gess t o commun
Commﬂﬁemét is alsp anakles DiwieStatidn ¢ posed ez new ,hadilsp Jalylsovsrh gather than

W Cf?)é\gl\/:] O(Iih %S u%él‘? Ehe crga%kﬁhff %rma u%ac o] na%d%n d%se%fnogel specific version of

AT o prese
thg npyifehtiad inesércabent er f ace in mhlch mul tiple screens
show a '"nore' nmenu itemthat is context sensitive and,
if selected, provides access to further functions
Ufil Emma]ltrﬁo@e%bﬁc%ﬂt)ﬁé/ 36l 861 BRhsit LR Blord Q&lerahsed - suffered
currently dls%1ayed screen. t'he application is
hegflsesepachs Tipicd ohetkuctionsisrlidrgt: cont ext sensiti ve

+ MONHels vh: DB RAR BLLG: dbod MG R Db ykOS | Oystick 1 s

y an on-screen ico ove’i e “operation of
'(DﬁenﬁﬁyBWMtkdusem&b&h&ﬂ&e@sby nuneri c keys in die

5 is u domm 7 1is
* ER e putbir FIO e R sebhin B e ations:
]ﬂg@kﬁxﬁeapproprlate acquire functlon in which a

function
* Media file and format suppott (e.g. audio, picture, video, animation);

* Java version and platform implementation differentials;
* Handset-specific secutity models;
* Connection handling and capabilities;

* Failure to adhere to published specifications;
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equivalent to 'Get New Artist' is at the sane level in

the menu as 'Artist'. A function 15equivalent to Cet
wolew7/T2e8k is on the sanme |evel in the nmenu asPeTieBa®M01675

listing of tracks for an artist. t he

application enabl es one devi%e to act as a master

pl ayback device such that other wrel essly connected

* Rotdpakh €hovk RIS n i@t mpht-aisha edotilees. same musi ¢
track, 1n tinme synchronisation. The w rel ess

tion can be a short range w rel ess connection;

. ; ; - 0 v
ol A HAME L APk ihdlng of foc JeEe IRRIAELACP B ToPRs, 26,
266, Ge R PMS; Béemotiwiinitired NowE, WA ack currently -
bei ng pl ayed. the application provides variable
tirneouts, with different screens have different

titneouts - e.g. a search screen never snaps back but

a news screen snaps back after 20 seconds, 25conpared

Inpeencs Selirdare WA Sadpadreserdbnmanpiaeturn gad aspagtwork opetator -
atmiﬁlﬁn?ﬁlﬁt%setz rﬁ%f%?fé? bgéshﬁ {BEPlirh @Hegﬁﬁgﬁ.s @Cﬁ%@ j}dagtive Architecture

targeted news ered’according to the end-use
(PAAY baolveh dizse¢ $sucs had apphlesciei ppndicr ac e, poated abeedsically to the vast

back to.a renote, seryer ai led.end-user |jstenin
ey S B R P E g S hides i REpHP e DRE o les pasameters
adsb@ited &thht hesemiaiout Faelks afdealmds Wle%vpﬂlbdft@ﬂ% l?@m.&&ﬁaticaﬂy custom
when. The data can be |l ocally cached on the device and

- byiidpr aspecibin brndsel/ peodePRAEOH SOBDIBRERSy FitBRutgAgrusgr input.  Further

dGRBANDAAL mBFhd Rahd RPRRS BG0ADYYEY, - thd B dRY LEGHIt Ia.#eohrlcorporated by

pre-enptively send the data back w thout waiting
refdrenacommuni cat i on expected to happen anyway, only if
the user WO 2007/ 129081PCT/ GB2007/ 001675 11 has not
downl oaded for nore than a set tinme. This data can be
Ituis edbot @itiesilyl @ipoatafitisd BoRUBGEMubioBtatity Rferbiat plitfanti B€Rva. A few
suggestions_for display on the device. the

musi ¢ trac ; d
C(ﬁwqug%lﬁ’ir?fﬁlcai l%”ﬁF %%n ?H‘gr%t}}:ﬂ %Wy-p%fd:‘d_ress tebian platform. Whilst it is

BRPL Calyl @%ﬂh%@bﬁaﬁﬁoﬁl RY ihiS bleldah! # BENREALET BY opportunity for a
users 5all. functions of the agpllcatLon are avail able
massringiletnmysie ppineyibaekless than 10% of handsets globally have Symbian on board

and many of those are business-focused handsets. Java is the most widely adopted mobile
platform and critical to handset treach. It is available on almost all medium and high end
handsets. The combination of Java and DAA technology means MusicStation can be delivered
to more consumers than any other technology - and critically act, look and feel almost identical
itrespective of manufacturer or model. MusicStation will be available in Java, Symbian,

Windows Mobile, Linux and BREW.
Other features include the following:

. the application present a graphical user interface in which shows multiple uset-
selectable tabs, each tab being associated with a cote function of the application.

o each tab is visible at any time the application is running

o one tab is associated with 2 home function that provides access to all available

content and to a search function
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the functions avail abl e during playback include news
acquisition, as well as nusic track search, browse,

W@n7/aZ98i r e. Anot her aspect is a port abl BCT/GB2007/001675

wirel ess conputing device that enables digital nusic
content to be 10downl oaded ald used, the device
i ncluding: (a) a software application running on the

oW el ess gyiab af sdldtedapidsidealli ONthb BuENBabie 8k rently playing
automatical |l y .adapted to paraneters associated W't

Ot he Wi r el @stabd{selestead; Propides 4ASS tr e ARt andznewys ffestures.

whi ch: h l1 C At | < r .
°br owse an%&égggf é&héfr%g'!sefi’c%c%%? etﬁ‘? @‘%Jﬁ&z %gu rreet;tB g trggek‘rgvfg% ﬂitgnmg and/or
dossalngligg. wi r el ess network; to downl oad nusic content

fromthat renote server using the wireless netwrk and

to playback and manage that downl oaded nusic content;

cand {e)dphBealiBR|dredhi @MrightaliBien Gntdrfletint @hich iBlkiSle screens show a
. managenent system that enables unlinited |egal ,
Rt thagistoateahtenifed 4nds if selraed, previdesdesast o fapder functions
3 (8RR ER ALY 08 i1l ABE/ oy WAL SeeRlh Pl .device
rto Ig(et pl afgglyesgo ftonlé as a/os%s%%ept}?oﬁq?g?\%%% has not

* t er nieapplgtati@Ois Aohtidlied wimpechuliisashing ebiteat @nsitive joystick; the specific

application that ,enables digital nusic coptent to b .
00 SEhe e LSBT0 2 BORrEB PP e EotbecRisption R the joysick i
ety uderick8ysaRhd EFhad) B.of B RLMEGriOReyt 348 upl 0 Bl RSS; 7 is left and 9
. device, the application having been automatically
lsi’ﬁh‘bted to paraneters associated with the wrel ess
o devi ge WhERAYL SHadSLEohBRYpbprddtke Rl GllictioR 3 which i

(b)theiﬁkp icagﬁon enab?és a pg%%%ﬁseﬂ to fg%se an @ function
eialeoh toniSec Neonfetit’” ©netathe eamt dewkbiiv éhe wednngasa‘Artist’. A function

WL I el ess twork: t.o dgwnl oa si.c content from.that
e RO PIRFO T g o B PR o i REPH g LS of tracks for
arparéitback and manage that downl oaded nusic content; and

(c)the application includjn? a digital rights )

* manalge FBricadss erables e dsrish Feact i 2 it P#ybge device such that other

w08t GbdrfaBlee BirelIMS WEvides O thDC ARV IfiSic ARk, in
alsobenabfes a.;abf thgse trackgﬂgﬁgred 3d%n th%lc ’}n tme

sydielvtpeisatiop. Bhe piivelest comnertimgcaasbeaa shins ariget Wineless apunagon, such as

B@%% @gt term nated. WO 2007/129081PCT/ GB2007/ 001675

Betinitions Mobi | e Tel ephone: A type of tel ephone

* whi cthe bgpleaivaegrbeided Ddddivatet éplap hameridledywettieh AltvalysBoggles back to the
wi rel ess technol ogy through the air rather than

P]?W‘B‘?f@h@%iClbﬁWS ‘Fé%ﬁ‘ycé’“B‘?‘TYotteFf’érP?"dﬁ‘érsi cal connection

o« or fREmPlichBhl froviMebiJaBalith ABfeouRN AN MEBEAE sc MR he different

_Handset "Or Handset: A type of Mbbile Tel ephone. Mobile
tIREYURDT RS- JeArshieieRn Davie #nape bark daba pewseiceass snaps back after 20 seconds,
SEPPEGE YA %chfa.% n%t? *%PL&‘S Tehephones, so that 4 hey, go%ﬁs.

operate and provi @ TuUnct 1 ohs such astma Ing telephone
* cal | the cpplmtes Stisptpyd Gargdted hkwy éherdéniccalding tor the end-user’s playback
h etrvi ces. Mobile Network Operator (MNO: A conpany or -

"¥ani sati on which operates a Mobile Network and the

* SUDSBE iaPFlicatiH 88! SndVRRAUBRLNBD L &nokelseRBORRBIQN edd@er listening
net wor k. G obal Mobi | e Network or Mbbile Phone

datge the drta inghisles hawdengrcknbisie heembittorseite, Wi taeksgrpgkipped through
B dn® ﬂﬁt&mr&n%qgé’aﬁl? Esohbd oh BE ¥RIk dnd then sent back to the server as
piggyback over a communication that happens anyway. The device will pre-emptively send the

data back without waiting for the communication expected to happen anyway, only if the user
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15 Wreless Network: A network which provides wrel ess
connectivity to client conputing devices. Such a

- woedonazdesi ncl udes W-Fi, WMAX and the d obal MbGB2007/001675

Net wor k. Server: A networked conputing device which
exists to provide networked Hpplication services,
features and functions such as information supply,

" hiloh@basmisRiRl Ghr aidde HANS s&!hBdS TRisQRe, 8fn POWSedCld 8ich a music
conmput i ng devi ces, whi ch make connection to it and nake

SUERRIIES LagIRG fhakRipiflessuIp Fradk nggestions dpiedismlay qpethe davitey
o Many gl beit 8od & hhSE4 ¥Ehisand each client is usually
of a sr?gﬂi%rosi Se and ofgs%:n;ﬁl er conputing capability
* t hanthehppletioredisplse playls shatfipeneraetedby kets conput i ng
.services, .featyres and functi.ons which are typjcally
pr ovf]jc:lglﬁbtf) Sgtf raygﬁcag%n %@V%ggiﬁgf’rén%%%?ky%ﬁ*ﬁ'nect ed
oCl i efife faAdHOHS hAdaHleWhGQSplayBREInEIR8e h&6d AbdBisitinh Ofs Rl 28 Mnusic track
suppl y, database search ‘and transactions.” Such
S%Jécﬁlvbl@é’ée:&ﬂéa%ﬁi tecturally 25practical to depl oy
centrally in the network and typically inpractical to
depl oy on a client conputer due to the client's size
Aaniepopest is Chonsable witeless wpupitig dheice clext emabhs clighell tosia content to be
netwoy k del i veri .the features and functions of a
d%‘g?%ieé-aggﬁfeldi %’eggﬁ ellgglfl&gﬁ to the user or consumer of
(2 Besofpld application kagnifd | @Ntthd Wdicladd | devicONBRC bplicRich having been
Server _and re%uests Services._ 30 Network Application: _
aqg\owﬁg@]ljb*daaﬁzﬂ P PaRmSistoIssacites with fhsariteless device without end-user input; .
aEhwassscentric, in that it is delivered by a
conbi nati on of software running on a Cient performng
(Hythe applivetioroenables th end-Wer 20072 908 142CT 1GBIO 0N/ tOB kB THremote server
o 8RS At ste SR ERe B e B o} i ssger v the wincless
nfivold Aeldo playlsek bindiranae that etiRadathhadic ntendopdssed by

e Cient over a network. Wreless Conputing Device: .

@%Ef ypeliafonoicaiing i digalcBtie &ta8agegieph &YsHE A enghles galimited legal

AN HIBAR ST dNRL R KusicMWidls A8 LRSick DR URE eMHMsl £y of those tracks stored
Tel ephones, Personal Digital /Assistants (PDAs), Ganes

om giot tsbq Eaygd sslomg aPSPYbsoriptisniserviopibpefadeinyinaied. wor k
connected client conputing devices. The type of the
Wreless Conputing Device is further defined by it's

Alvhindi fispettus £softvibkgpplivigionithat enRiardiditahgusy Sdreent to be downloaded and
Fi,r mvare Version. Wrel ess Device or Wreless Client:

usgd 00 3 pogteblyitg e&@ﬂ@&%&?‘?‘ﬂﬁ; Devi ce. Sof t war e

(PR dppBtdien ruddify GhitBOLIRRES ¥WRER, BRPIppE&HbR nlaWaF QReh Jutomatically
to be delivered over-the-air to, 10or pre-installed

adgted i aIEiET St BEPNIE The SEIEIEREica it epd-user input; and in which:

(bﬁﬁggglgﬁ%&‘ edaﬁgé ?Ill tgtﬁcg-{l%ggé Bisbv&gt: ,&gcg Féa}!@rrgus'i Vé}nﬁ%ﬁfolql;memote servet

nmponent's o twar e i cat’ion
usdirgy ngireess motwoslgdo HownlphdnWiic ebees fanphut emmdde véree waing the witeless

t of, the Device Adaptjve Architect DAA
n3bi iied PRpbik o= maBttR S SRPBRee BTt Gt eRe and
(Bt applRpfi@s iRlidig £ UReAIr B5HtE nPhARMEhS sp&d thh¥ enables unlimited legal

consuned, ) )
downloads of different music tracks to the device and also enables any of those tracks stored

on the device to be played so long as a subscription setvice has not terminated.

I

A final aspect is a music track that has been downloaded using the software application defined
by the third aspect. A



10

15

20

25

30

15 pl ayed, viewed or rendered on Mobil e Phones
Exanpl es i nclude ringtones/ring tunes,

wowolpzgoer s/ pi ct ures, sateensaver s/ anirnati onsPCT/GB2007/001675

real tones/truetones, full nusic downl oads, video, SMS

& MVB alerts, nobile ganes, 1@nd many other current and

ener gi ng Mobi |l e Phone consumabl e entertai nnent and

i nformati on products. -Metadat a: Individual itenms of

data or collections of data, potentially

hierarchically related, 20 which describe the

attri butes or behaviour of Wreless Conputing Devices,
DWihigioass Networ ks, Sof tware Conponents, Network

Applications O . Mbile Content. 25 WO \

MBZ/ Tl CH 58200 118567 Svblch BRIJERe RESERIRTILEFE network via
THE DRAW NGS Figure 1 is a Schedul er class di agram

wirtles rteckmolagy thravgh the i datbes thant theRught i phipieal Jvites ot other physical
cdnalE &R oqq%g, 8‘%&@&!‘ to the queue. Figure 4 is an
or a

exanpl e Inary heap. Figure 5 is Binary heap
Mgobde Plhone, Riroreey MopileMybile HaridseSitdandlieagt gpe b6Mohile Telephone.

MERER NGB s R aR e S e Ml Feephones so

thitS By t An COkAtg URE BEEEP FiRASns _Emuasenﬁldh%;aeymﬁ calls or accessing
specific exception. Figure 10 is Screen ptures - GCet
negwqyk-resigst dafa or mrEigese 11 i s Personal i sed Menu I'tem and

ORISR S ERIARLO S o SHECED, A o o
Negensk 2 the sebsgdbearsorSoee emocapMobée TelBpirmesremiier network.

GloBSL EFAANERNSHc or Mobile Phone Network: The sum of all Mobile Networks
operated by Mobile Network Operatots in the wotld.

Witeless Netwotk: A network which provides wireless connectivity to client computing
devices. Such a netwotk includes Wi-Fi, WiMAX and the Global Mobile Network.

Server: A networked computing device which exists to provide networked application services,
features and functions such as information supply, database search and transactions to one ot
more client computing devices which make connection to it and make requests for services
from it. There are generally many clients to each setver and each client is usually of a smaller
size and of smaller computing capability than the setver.

Setvices: The networked computing services, features and functions which are typically
provided by a Setver to one or more network connected client computing devices. Services
include information supply, database seatch and transactions. Such setvices are architecturally
practical to deploy centrally in the network and typically impractical to deploy on a client
computer due to the cﬁent’s size and poWer.

Client: A computing device connected to a netwotk delivering the features and functions of a
netwotk-centric application to the user or consumet of the application. The Client typically
connects to a Server and requests Setvices. ‘

Netwotk Application: A type of application or service that is network-centric, in that it is

delivered by a combination of softwate running on a Client petforming the function of the
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Figure 15 is Personalised Menu Item and
Recom nendati ons Contai ned for Cool Menbers and Buzz
wob@myhress. Figure 16 is a matrix of correl atiBPCIBEGB2007/001675
between tracks. 20Figure 17 is a Weightings Matri x. ‘
Figure 18 is a set of nonnali37ed wei ghtings |vying
between 0 and 1. Figure 19 is an Associated Artists
apfitdtion’s iNaERdR thSth@ el bidel %r @bnsGiks, @hﬁd&ﬂ%&%@ﬁ%&%{&me@%y Setvices
how strongly associated pairs of Artists are in the
proyiled by saftreaselon A Setres whish agpecessed by e Clisnageer a networls.
ogi.ate ; X, ~
N o DR K e G BIEE R MO ot BB P« Winclas
Nassak.iSatle deyices irschake Noisitedraephomss L drsonahBDighylsA @istanBdBBds), Games

on ratings custoner . Plays. WD . . .

Coi57 1046 S8t B SO0 O erPe Hep otk o techgliont coapyting devices. The
e baMeaVREcATTRG Al TNV fulthedHeBRET by it's NMRIMER &, Make, Vetsion,
econmendati on and Results Mechanism Figure 22 is

Opateating,$ysteny Fismevagt VAsionci ati ons Matrix property,
. . . [] ! .
WAL Deyfhdi SOIPRI CHLATATIR SRPINGE CHEERAR PRe?,
Spfitwgpre rApplichtipu t Bhet@ieReodiwasnghalitadon suhithResubd delivered over-the-air to,
Mechani.s Fi e 24 is part_of a Table of
O%‘é‘bsitagf{%ﬁsd’%ﬁs ﬁ?’?ﬁ‘BEﬂg}Pévﬁ’?put s to Recormendation
S@ialarReCinp S n MASH BitiiEiMal units oFis@EBre2Which Raht thefcofponents of the
Tabl e of soci ations Matrix property, Inputs to

Seeeseeniratipd hishds henRestsnisedNe el seless G agruserJgevicg and part of
B G AN L AWRhik TR gbAAL?otf{\%Qelg% e Figure 27.1s

Properties of a nmessage. Figure s Properties of an
Mabilg eCdtitgnir ©igal fites Bnd platat fepesapfing kiectcdnie prodnetssised by, consumed,

played, viewed or rendered on Mobile Phones. Examples include ringtones/ting tunes,

wallpapers/pictures, scteensavets/animations, trealtones/truetones, full - music downloads,
video, SMS & MMS alerts, mobile games, and many other cutrent and\emerging Mobile Phone
consumable entertainment and information products.

Metadata: Individual items of data or collections of data, potentially hierarchically related,
which describe the attributes or behaviour of Wireless Computing Devices, Witeless Networks,

Software Components, Network Applications or Mobile Content.
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15Figure 30 is Transl ated nessages. Figure 31 is
Devi ce Message properties. Figure 32 is Device Message

w0 2ddehposkessage properties. Figure 33 is ServiPBe€r/GB2007/001675

Messages. Figure 34 is Service and Device Specific
Messages. 20Figure 35 is Clikht Build nessage. Figure
36 is Screen capture- Roami ng options. Figure 37 is
configurations of the Roam ng behavi our for
BRISFCBESCRIFTIONJOFET BE DRAWINGS capture - Roam ng
Vr ni ngs. Figure 39 is Screen capture - Roam ng
Warni ngs - Ask pronpt. 25 Figure 40 is Screen capture
- Roaming Warning - Ask pronpt. Figure 41 is Screen
Fegape diisea SchRtbderichgs dpdrirons set to On. Figure 42 is
Screen capture - Roam ng Options set to Of. WO
2007,12908 /,GB2007/ 001675 16 Figure 43 is shows the
Fﬁ?FF%fségﬁ%gﬁgd P P8ult of the responses. Figure 44
i s Request / response flow between client and server.
FigwgeBés Ubthrandaddyetasis@ntle gaeva. request to the client.
Figure 46 is details of [major].[mnor].[mcro],’
Fifure and annaampRd a Birakyf lohp i dentifier. 5Figure 47 is
etails of error data. Figure 48 is an exanple of the

Figir@Bls B Lesh K64l HRirdayl O the server. Figure 49 is
an exanple of 'the client sending error data and a

F@ﬁ&@i&ﬁa&%ﬁéﬁ{%ﬁahﬁigwe 50 is an exanple of the
server sendiing a Jpeg photo with a single paraneter.

' ' ol OF] th
LTS Sl e SRS RS BRI, D
Fldiffc 8%/ Mt oBROYLAY RS fAfIEEYHA,ANd news3. data

Figure 9 is Device specific exception.

. Figure 10 is Screen Captures — Get new... option.

Figure 11 is Personalised Menu Item and Recommendations Contained.
Figure 12 is Screen capture — rating an item.

Figure 13 is Screen capture — News.

Figure 14 is Screen capture — Buzz member recommendations.

Figure 15 is Personalised Menu Item and Recommendations Contained for Cool Members and ;

Buzz Playlists.

Figure 16 is a2 matrix of correlations between tracks.

Figure 17 is a Weightings Mattix.

Figure 18 is a set of normalized weightings lying between 0 and 1.

Figure 19 is an Associated Artists Matrix, which is a matrix of cortelations representing how

strongly associated pairs of Artists are in the system, based on ratings, and customer plays.

Figure 20 is an Associated Customers Matrix, which is a matrix of cotrelations representing

how strongly associated pairs of Customets are in the system, based on ratings, and customet

plays. -
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Figure 54 is the serves response which indicates which

range of data has been sent Figure 55 is the server
waandizgsa Sent |ine that the client had not SBIL/GB2007/001675

corresponding Get line in the requést. 15Figure 56

shows that Artist data object5 which contains a

collection of Releases. In turn, a Release contains a

Fipaire 20 sl s Off 2 Thisle k6 Asdocigtis:® Nidtris pe¥ertyBlouNo Recommendation and

alternative nethod is to stbre each collection of
RepyteMeshanismt s own file. So in our 'My Artists'

exanple the list of Artists is stored in a file .
Flawse PAis past of ddelly obdssocihdonsi Mettigiprepdsiininpiitsrtodiegpmmendation and
R RlechSuddpt - The list -of albunms is stored in a

Separate artist file, one for each 20artist (e.g.

PR3 e 66 Finte SEEDSP LI ik PRSI falesSmiidacon and
Résulis Mecldhisshows how obj ect groups can use the sane

data obj ect without having to duplicate the data.

Figugél 24 is55hr6 BONG 2510 3E AdRiaEeHY Mh@ik §rdftetyldplufitto Fa@BmARndation and

well as the id inthe "My Artists' data file. 25Figure

Rewlts Mechanisit- sets obj ect and gets all nodified

objects. Figure 61 is Client requests object and gets
Figure g éi pareef ©Bplde pEAssocigtiens Matrix praperigninpytsrtd Recommendation and
RORIEFsLIRdi fied in offline node. 17 Figure 63 is

obj ect change |og. Figure 64 is custonmer object.

Ffiu?ﬁﬁbeis alci HSUst orreiicitobjjﬁact 1i:ehange log. Figure 66 is

& angeogecrthJec. Igure 67 is an ,

T ST “Ob e BRG] 0 Cable. Figure 69 i's a
ehSg0R e og0tshe; LogRecora Tor each ol fent 100
Fl%lqllyfl: ZO9J iesrP\é(i)gevrvfies of the client version. |
Figure 30 is Translated messages.

Figute 31 is Device Message properties.

Figure 32 is Device Message / Help Message propetties.

Figure 33 is Service Messages.

Figure 34 is Setvice and Device Specific Messages.

Figure 35 is Client Build message.

Figure 36 is Screen capture- Roaming options.

Figure 37 is configurations of the Roaming behaviour for MusicStation.
Figure 38 is Screen capture - Roaming Warnings.

Figure 39 is Screen capture - Roaming Warnings — Ask prompt.

Figure 40 is Screen capture - Roaming Warning — Ask prompt.

Figure 41 is Screen capture — Roaming Options set to On.

Figure 42 is Screen capture — Roaming Options set to Off.
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10Figure 72 is Service Registration Request

Parameters. Figure 73 is MNO Added Metadata. Figure 74
WO s003e298ce Regi stration Response Paraneters. FTGB2007601675

is Musi Station RI Registration Request Paraneters.

Figure 76 is Rl Registratiobb Response Paraneters. 15

Figure 77 is MiusicStat Mh RO Acqui sition Request

FibakaBh! &bws ofd @ Sonféht hitd Mg 6Shakdspons) Acqui sition

esponse Paraneters. Figure 79 is Content Acquisition

Fi@?@?ﬁ?lﬁ{@%@%ﬁ{o se fb@YERSeBient HB4eALE SCreen shots

t1on inplenmentation. Figure 165 is a
g i R
Figie A I P S D Y n G PPyt aBhc
SRR A o ™ | TS,
Fmg@{ ;nog}%%_ﬁ;%gg@}ggg?%g oo e atiT ¢ hr oad
Figored0dt FONARRRAAr HyFoL HEA0 PR G | Poere B derer
Figyaldy bmeaeing o/dbs BOTF AT AECBBUPR A A PCaUIE BOTBRE

1 he da_lta behi nd the screen, either fromthe local file
Figyetiriy gatus eodssel y over an HTI P connection. 20

Figure 52 shows the setver sending the news1.data file.
Figure 53 shows the setver sending the news2.data and news3.data files.
Figure 54 is the server response which indicates which range of data has been sent

Figure 55 is the setver sending a Sent line that the client had not sent a corresponding Get line

in the request.

Figure 56 shows that Artist data object which contains a collection of Releases. In turn, a

Release contains a collection of Tracks.

Figure 57 shows that an alternative method is to stdre each collection of objects in its own file.
So in our ‘My Artists’ example the list of Artists is stored in a file (userattists.data) but the list of
albums for each artist is not. The list of albums is stored in a separate attist file, one for each
artist (e.g. artist.123.data). Each album is then stored in its own file (telease.4567.data) that

contains the tracks.

Figure 58 shows how object groups can use the same data object without having to duplicate
the data.

Figure 59 shows that one can stote the artist name as well as the id in the My Artists’ data file.
Figute 60 is Client sets object and gets all modified objects.
Figure 61 is Client requests object and gets all modified objects.

Figure 62 is Client sends objects modified in offline mode.
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The |l oad task is added to the task queue. The queue is
ordered by task priority, task type and schedul ed

we@xmeardoen ti me. Most tasks are schedul ed for PemresR@y@01675

execution, in which case the execution tine is set to
the time the task was added Yo the queue. Some tasks
are scheduled with a small delay; for exanple playing
Fipuiré 681 dbfecsethegilbgd with a one second delay to allow
25qui ckl'y ski pping through the tracks on a playlist.

FM%@@G@EQQMb&@@&#&ﬁ added to the task queue we conpare
its priority tothe currently executing task (if there

Figtr© 68 cudtbmbd Shidk bRngt Yool S hi gher then the current
task, we attenpt to c§n0§I the current task. Only

ive time to conplete can be
F%gﬁég?%ggﬁm#ﬁgggggmggs %%Void t asks hoggi ng the

' e i1 St her higher priority tasks are
F%??%g?%ﬁ%@%g@%%%mpm GB2007/ 001675 19
Fex%§§§{%% anount oftgﬁneehs 4 nger than a few seconds.

BYe aﬁcePT%ﬁw?ggwcrsiPﬁeﬁ%?g ¢hedul ed. The execution

time is set to.the tine the_task _was .originally added
Flagh 02 gl aes: S cp GBS0 S IS AR 1
faci.lity, for thrﬁads t% schedul e tasks for i medi ate
Frgure 70 151tk SROOEHO%Sf #P% background thread. Tasks may
be schedul ed for one-tine execution, or for repeated
Figoae 0} 5 RMO%esdt-ar i nterval s. The Schedul er obj ect
has a singl e _background thread that is used to execute
Figrre 73 is Spivice Rogisestion fagpess Prragierssequent jal 1y, If a
schedul er task takes excessive time to conplete, it
Figiyeey 3 is MO A dded Metadpstdk execution thread. This can, in
turn, delay the execution of subsequent tasks, which
Figmye Thigbetvica fRegistiatipnt Resortsh Rerameterst ake | onger than a
few seconds to execute nust inplenment interrupt. 15
FiBuge Vit dMusippttionRIRedisirstiqgaRdqeebt Rhemeterd. ask with a
hi gher priority is added to the task queue and will be
Figaird B6lis R RepistraiohrRenpdnse Bxamisteksng t ask by the thread
addi ng the task. The run nmethod called by the
FizlbeTlis MusicBfadat ROUA tquidiVR ajiest Ph@fdetepd. €r - 1F xception
at thé earliest opportunity. The Scheduler will catch:
Fighit & 78X 0aRicEaHoARD AbBQikidiRSRABEHE PataiRtdri)t €5 r upt ed
task for execution based on its priority and the tine

Figlurd\?%Pis Qoh@hALd¥si@diRe b Tahencadgue. The newy 20
added task is then picked up and executed. This class

FighrdsB0eafh458f RrecAWhdts BF fheNMisRBHSiIoR ApleRah&rsh. S1 Ngl e
chedul er object without the need for externa

F%#E&ﬂﬁqpééékhﬁﬂmn§§€ Figure 1: Schedul er class di agram
nd Figure 2: Cient Schedules a task. .
251.1.1.2. TaskQueue This class represents a
schedul er's task queue: a priority queue of Tasks,
ordered on priority, taskType and executionTi ne.
The task priorities are based on the CLDC Thread
priorities. As such there are 3 priorities
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30defined: MAX PRRORITY is the maximumpriority that a

task can have. WD 2007/ 129081PCT/ GB2007/001675 20
WONDRMIEBBESIORI TY is the default priority that ispPeEeBgedo1675

to atask. MNPRIORTY is the mninumpriority that

a task can have. Tasks with the sane priority are

further subdivided by taskType. For exanple, this

all ows us schedule the data for a screen before the

i mages. This coul d be achi eved by using di fferent

L OFi t] v is likely we'll want to | ower
Mhﬁ?@geﬁﬁﬁfqgsk (e.g. the user navigates to a
di fferent screen) w thout changing the type. By
ARCAIEECTUHEE concepts of priority and taskType the
design is nore flexible and I think easier to
understand. Initially the 3 types ordered by
i nportance are: 10 . DATA is used for tasks that
1neqM@$ﬁ;@bh@@g data files. *AUDIO is used for tasks
that request audio files. |IMAGE is used for tasks
t hat request image files 15 The executionTi me ensures
that task h the same_.priorit e ar .
AEBeeEce b phtes Gt arie bR eyl B Sy eay Thete are 3 main
theérdse. See Figure 30 UT thread adds a task to the
gueue. Internally the queue is stored as a binary heap
so the cost to schedule a task is log n, where nis
f rently schedul ed tasks. A | ar ge
W?%ﬁg%égﬁgﬂ§%%f schedul ed tasks 20shoul d present
no.bnmbMQﬂﬂumhbre is no cost for retrieving the next
sqgﬁgnaid ask, which is always at the root. See
iU & U Alf*exanpl e of a binary heap. Ve al ways
add an el ement to the bottom of the heap and then cal
t he fIxUnﬁ%%nethod to find its place in the heap. The
Thergy pleg aprdt hdy comepinnedread evhieh agiuadly closmioads tiﬁalaflé loads it into a
blfpf?é‘r%e m%gm%e&hﬁz%s fhorh REY sc@gs%d? % b E]lor:l%g bg%é &Silhection.
order. An array is used to store the heap an cause
the heap is always conplete (there are never any gaps

b g [
r%}éed r[)}&g;?grea% Iv%fgersggn o ﬂ:cl?_:}g %ﬁee é’lg(i‘ﬁ naﬁlg% aglct% a %ew screen by
diﬁﬁl%m%‘lﬁhaﬁ{dréenlaﬁd E&l&dﬁlﬁig&ftﬁsk&f) 16at0the llada bebind apd slcl&en;’:lﬁﬂler from the
4 1 See Figure 5. jggna ¥ heap

loc e system or rémotely ove connectton

The load task is added to the task queue. The queue is ordeted by task priotity, task type and
scheduled execution time. Most tasks are scheduled for immediate execution, ].tl which case the
execution time is set to the time the task was added to the queue. Some tasks are scheduled
with a small delay; for example playing a track is scheduled with a one second delay to allow
quickly skipping through the tracks on a playlist.

When a new task is added to the task queue we compare its priority to the currently executing
task (if there is one). If its priority is higher then the current task, we attempt to cancel the
cutrent task. Only tasks that take an excessive time to complete can be cancelled. This is to

avoid tasks hogging the execution thread whist other higher priority tasks are waiting, An
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30stored in an array. 1.1.1.2.Task WO
2007/ 129081PCT/ GB2007/ 001675 21 A task can be

waedvededoed for one-tine or repeated executi on. P@AI/GB3107/001675

can be in one of 3 states: SCHEDUT FD. This task is
schedul ed for execution. If 1¥ is a non-repeating
task, it has not yet been executed. 5" EXECUTED. This

eR@ikiveepeRht BYtina KloRAS tdnl LRGYsc RIS U110 el &sk is then rescheduled.
currently executing) .and has not been cancel

Teen gxespiiaritisne pifpstorthe fimp she thkeares osigially added (i thh qaeu;al |
to Task.cancel). See Figure 6: State diagramfor a
Task. 10The MusicStation client uses a single
?ﬁhﬁﬂ%, to schedule all file connections, either
romt ﬁocal file systemor renotely over an HITP

TROBARALIPR 2 é&]ﬁg%bﬁﬁé&d@ ko %@éul@taﬁksn@k ﬁn.ttn?_&gt%%r%&uﬂ:l dxecution in a

file connectio are handl ed serially.
bedkgtpuad thraad. Tasksmhay Heasherduledfenonmtime ckécoiomftve o tepéased execution
m”g%hﬂ §§%§yted state. As only one task is ever in the
cut State we can guarantee that we only ever have
one connection open. Al so, any task that supports the

nte 5 net hod nust. be able to resune w t hout '
Lﬂg’?‘fén‘g}ﬂ%ﬂf A8 4 single nheckasaumsh diread Haat i used tto \ggecute all of the

sé%&ﬂér%gastkg squlgﬂl@all v Sf L BRRANANGKDSERAUS &aN0LNE T, LaS u% tg§¥"hogs" the

have nodifie he'file since the task was interr
tigeds @sk exseut@astbirad(lihid ca2, ih, tusedelap éniSi‘XEltlmlyh iof tSdDSH:'d{lE:nt tasks, which

mg? %R %gs Atﬁr &?ﬁﬁ r%%; ta?enloP%eg rtrhear?ua %w s&:or%;l ?(E 8XGCW must Jmplernent

nﬁ&ﬁgﬁ©sts" Pl ayl i st Set flltered using the two filters

"My Private Playlists” and "My Public Playlists". 95

Whén the screen is displayed a LoadTask is added to
ThoBid AP Mo d B chiRdvhddba Bliavih i Hish dded to the task
Loadngt taskTypg i's DAP& and the Load%ask Siﬁoﬁtyolgzas quene

cHietyon eeenrtehty Exssutgstesk by dbielduretdoadding the task. The run()
t mhlc

= ASEUEE by R SRRt LS oIl Rt o8 e the s

oppmuueltﬁﬁﬂieeStﬁedlﬂﬁSWﬂltcatbh th‘.talekdeptjort hhed ﬂ[&ﬁkesrchéﬂuleﬁ?ﬂhe interrupted task

hod ask checks .to see.if the " [ists"
£ BF%CBPOIBB%SSC‘ PPllté PEQPE 0 She HRG itrap é’ﬂg’%‘mﬂde‘? o thpjageue. The newly
adda8 Gusk Is tHELSFIOkdd Gandrexédut@aConnection is opened and the
file is read over the stream The file is read into a

buffer (65k) and each tinme the buffet is filled it is |
THE hdgh tﬁ_tgacf—gl@e: %ﬂﬁiﬁé{ tl'&gardg cﬁpgmte a single Scheduler object without the need

for external synchronization. See Figure 1: Scheduler class diagram and Figure 2: Client
Schedules a task.

1.1.1.1. TaskQueue

This class represents a scheduler’s task queue: a priotity queue of Tasks, ordered on priority,

taskType and executionTime.

The task priotities are based on the CLDC Thread ptiorities. As such thete ate 3 priorities
defined: ~ “

*MAX_ PRIORITY is the maximum priotity that a task can have.
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WO 2007/ 129081PCT/ GB2007/ 001675 22 used to popul ate
part or all of the data object (note very few data
wo 2dogg29881 | be |l arger than the buffet). As thePCT/GB2007/001675
Pl ayl i st Set data object is populated with Playlists,
these Playlists contain inmagg 5 references. As each
i mge reference is read, an InageLoadTask is created

o0, B b TSN TR L BRLGANT S ek TvPe

PRI CRVIIN..PRIORITE is"ty refthifyib Isjc&ﬁy tasa fblnisade | oadi ng,
the schedul er takes the first |ImagelLoadTask fromthe

10queue. Because the inmge doesn't exist on the |oca

Tdskd @ith Xﬁé @ﬂﬂé r1c5r§¥1 LRAEEHOMBHivded -Bgr) tas-ﬂi"gﬁ zqﬁgtekﬂﬁlo}gg this allows us

until al ave been | oaded.
schgcd ﬂ@t@tﬂaﬁv@i 2j sereedihgfek yhe ghaget. SThideopul by lacksiteed by using different

P Bl e RSP L A L OB o e s o
a ﬂifﬁ:rdms ecres) withsut” dahgilNeihdPlypyl Bplseparatihy MROMRCELs of pr1or1ty and
dTask .i s i medi at el adde to the TaskQueue to | oad
tas %Eyflﬁsalslﬁ HPiE ekl thipkfasien Gy pdersgandraitially the 3 types
‘”Hg@ggﬁfﬁﬁﬁéﬁ&EMpe is DATA and the LoadTask.priority is
| TY. 20 Before the LoadTask has finished the
user selects "Get New Playlists". This innediately

cal chan ePrlorlt grade al
PRI (%?%gltﬁs’%égg??%a f\%}ﬁ%t dé'i‘gas “We are chang| ng
scre&ﬁﬁDﬂﬁmyw@hkﬁhahdmmngQQKﬁumfnkghe | ast screen
needé&gﬂggve a %) rlorltﬁ than tasks for the new
scre s sehiod fasky et tepprshimige &8st o t he TaskQueue
to load "New Pl aylists". The LoadTask.taskType is DATA
and the LoadTask.priority is MAX PRICRITY. Adding the
TheesrequioRTime pneares e tals}eﬁpwlﬂt thelzame plibdy 20d taslka"ypewe executed in the
. at bj e C
e R R RS PR AR, SRrRROb 2B BB LR e e
because the "My Playlists" LoadTask has had its 30

] kRS DS TR Y, S LD RIC eI TIRS e
th QR d2S0SEPETHAR2000LRA LETS 3R sembhe th(Méands) of scheduled tasks
Pl ayl i sts" LoadTask has finished Ioadlng th

s %1811. SEIFHrLA picblem. H&lerewéwomoayfqrgetsmwegadmm s¢hednhe<ﬂ tesk, which is

'ﬂv&gﬁé{%@%t@é@ﬁ St: | An ef é}lea%ﬁi Yli sts” has | oaded

e i mages for e "Wy 17st's creéen load in the
background. 51.1.2. 3. User starts Pl ayl i st

‘We always add an element to the bottom of the heap and then call the ﬁxUp() method to find
its place in the heap. The fixUp() method compates the added element with its parent and

swaps them if they are not in the cotrect order.

An array is used to store the heap and because the heap is always complete (thete ate never any
gaps in the tree) it can be stored compactly. No space is required for pointers; instead, fot each
index 1, element afi] is the parent of two children a[2i+1] and a[2i+2]. See Figure 5. Binary heap

stored in an array.

1.1.1.2, Task
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The user selects a Playlist from"MW Playlists" and
chooses the Play option. Al of the Tracks in the
wab@yhr®sl are added to the play queue. A StartACEEBR®7/001675
added to the TaskQueue for the first track. The
St att Task.taskType is AUDIO2Ind the StartTask.priority
is 10 MAX PRIORITY. W then add a FetchTask to the
ATiaskkah 8 ecHeile® 2 nd Hakkor r@b@te&@k&hﬁ[&ﬁ K faashYHe8n bie of 3 states:
AUDI O and the FetchTask.priority-is MN PRIORITY.
Note, a FetchTask is added for each Track incl uding
the §i Dl I; t ttTask : :
be. covear oy Tha ek B s HERAUER: AR TEETa fifhdbeating sk, i
t askhisamtfetrieshedcutéd.Fet chTask will first check to see

if a_Li I st.s .and has been. full ownl oaded .before - .
T T A PR B i P D R Pt Sy execrting
fini ghiekhsabBechhenden@ck begins to play) a PrefetchTask

is added_for_the second track. The )

Pr ef 8&-CRFHIERS Kby ek has beepracalisd (Wil a call to Task.cancel).
séd 186k GNJas MiaBlah Lok hYalis MAX_PRIORITY. Dependi ng on

t he®connectioff rate the second track shoul d have
pt ef et ched before the first track finished. In which
a the.first. and seco Fef chTasks .ar,e.di scarded .
TRE RO Ry PR SEe S i fRETP E EPERICRSS, cither from the
lokgtfihdptk begiddsel} Ovdr QA TP tonedtidds AheStiddukr Bhed ¥l sitfple thread so
and opens I nbox The user selects a Playlist from"M

aldilg gppagcdonsgghandlsd serdally e Trikapuss sasusa hakit pRkhas f BRRgHFonnection
|. i i S . .

R S Mhemly DR LR B TRE DR s can guasantee
that ackorln dvéiehayh Tarskenaddied fmen. ddoh aty sk . thitheppotie the interrupt()
user, o s the Inbox a.LoadTask is created for the .
i BB i e SroRATAER s A TR Rk iy e fle it was
wiitify {0 AUFaSinpdFtaey Bekytst andvAet tRRIdY hbYe moWBed the file since the task was
. 2007/ 129081PCT/ GB2007/ 001675 24 Start Task whi ch causes
infqt@iptidar t Taskt unO met hod to throw an

I nt errupt edException the next tinme read() returns

(when the 65k buffer is filled). The schedul er catches
1.1 Bepldegsdsupt edException and the StartTask is

reschedul ed to run after the "I nbox" LoadTask. 5 The

"1 nbox" LoadTask is executed and it creates
Ll gdgel dirdmapsies Plaplisteach story. These are created with

MAX PRIORITY and will all be executed before the .
Thye u7er PR&K e PRISHAPNdOmIeedaiey Phegdle Rlagistsonguy Thgdlaylists menu
_ o e ) . £ . o
S ol REPHE VLl Sl ENSEHL UG b bR Ml s
“Mp Jublst Pleylietst enmi nder of the audio file. Once the file

has been downl oaded the track will play and a

PrefetchTask will be added for the next 10track.
Wheil .tBe sdBexmkig dspageddohoidizsh Bgrdlled tet theDyskQueneploalphd My Playlists”.

n
T A T skt pe is DATA and the Load Task.priotity is MAX_PRIORITY.

When the LoadTask is added to the TaskQueue, the scheduler thread, which is waiting on the
queue, is notified. It takes the task from the queue and executes it by calling the Task.run()
method. The task checks to see if the “My Playlists” object data file exists on the file system. In
this case it doesn’t so an HttpConnection is opened and the file is read over the stream. The file

is read into a buffer (65k) and each time the buffer is filled it is written to the memory card and
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1.2. Intelligent nmenory managenent MusicStation
intelligently manages the nenory avail abl e on each
whandaznsand / or nmenory card. 90Bef ore downl oR@i/Gg2@m001675
obj ect MusicStation will ensure that there is enough
menory available for the objZt. |If there is not
enough room MusicStation wll performa series of
udelas I@Faﬁfecga@t steliiedfithg daR o@pbteglbte vety few data files will be larger than the
Musi cStation will delete the object Wth the ol dest
bpfse} nodified date, ensuring that the 250bjects that
are deleted are those files that are not in heavy use
or not in use at all. 1.2.1. Downl oadabl e hjects
AT htbe ePlaylstSetrdesa bhjpesisopomldae cdthaPlaglisad)] thedes Piaylishi Rontain image
si cStation., These i ncl.ude: .
TeHRSEREER 20 BB PREB SO TG L 67 Q%V\?W%F&@édT-aS]éﬁ%/C‘ieﬁtﬁ@ gad added to the
TR Jvietle. MiSd CSLAT QAT S @SIEr B Cl UREA GIRE 2 IBBE InfAReIloR&T ask priotity is
Artist and Al bum profiles  and die images assocTated
MAXHPRIGRY - article. 'Audio - the audio files. 5
Caches Using the Max nenory card use option on the
Options nmenu a user can define the maxi mum percent age
Oate Mg Piaghws yhas findhddiatdidd) siecsShatuleomkes thie fing@mbgal oadTask from the
storage. This setting determnnes e all ocat ed nmor .
afeF RS aa EEaT, SOMES Gt GEAPE P LR YPH<8 1t havp i (YR TP: This
cditin@eCal il A5 intQEs 1026 Bedn)ipRle@f data object. 10 A cache
exi sts for each of the downl oadabl e objects. Each
cache has an upper and lower limt: An upper.limt is
t he maxi mum anount of nenory a cache can utilise. It
1.8%125t S 10 6 %yﬁ@%d%ﬁﬁa@fat%&ﬁc{é%ev@?ﬁﬁﬁg the
al | ocat ed nory. LAlower Iimt is" the m ni num

Théresenloperds e APplitattorCadnBer 3penytthé PEistsAnéiVBEfdré MMy Playlists” have
exists to ensure that_menory is consistently

logdlegh the Bt seledotWetdret Rlavsisi f er ent dat a 150bj ects. The
upper and lower limts are defined as a percentage of
the allocated nenory. The cache upper and lower limts

A$ eboveachoadifpek inimmediztelp bfldath to thaTeskbene thelbad &y daylists” when the

shown in,Fi.qure.7. [1.2.2 | oadi bj ects 20Before . . .
oSh Bracr oy sgabtsnRiTal R IBRTR: PR B Ror e Eprioriy s
MBSt iFRIORTTYhecks to ensure that by the

Before the LoadTask has finished the user selects “Get New Playlists”. This immediately calls
TaskQueue.changePriority() to downgrade all MAX_PRIORITY tasks to NORM_PRIORITY
because we are changing screens. Any outstanding tasks for the last screen need to have a lower

priority than tasks for the new screen.

A LoadTask is then added to the TaskQueue to load “New Playlists”. The LoadTask.taskType
is DATA and the LoadTask.ptiority is MAX_PRIORITY. Adding the new task causes
interrupt() to be called on the “My Playlists” LoadTask. As data objects ate typically small (less
than 4k) interrupts are ignored. However because the “My Playlists” LoadTask has had its
priority lowered to NORM_PRIORITY any Imagel.oadTasks it creates are also created with
NORM_PRIORITY. ‘
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downl oading the file that the lower and upper limts

are not breached. MusicStation maintains a |list of
we@aohvi1dppe of object, which is sorted in orderpPof/GBa®yr/001675

use. The object that was nost recently used is at the

top of the list and the objed? with the ol dest | ast

used date will be at the very bottomof the list. 25If

Gieehoady RRylats” diba@Djsk Ghs BMdRe tsdindethd RERGule} Hlds tRE “New Playlists™

that object’s cache, the fo"°“L§9 process w |l occur:
%ﬁ%{wwﬁwg@m@@wméﬁ- Escat New Rlaylists dedsdeasled tiee images for the
«fat 1€, t: , , that has the ol dest

%Eﬁﬁﬁg e%&eeg%a&ﬂ%ét%%é&?ﬁ no avail able nenory to

downl oad the object, the follow ng process will occur:

WO 2007/ 129081PCT/ GB2007/ 001675 26 DELETE W TH CHECK -

IQ%%ELElﬁklt%ﬁﬁﬁ%}%ﬂMll | ocate the data object, of the
type, tha

same has the ol dest "last used" date and
ThE LSIRLed:Oa BELRL Gold¥ingy PRYIRE® and QR oI&! bbligP" Oceed
ifoit d%esano taﬁe 3%% g%chembn eP tﬁggﬁgggkﬁﬁéﬂﬁt.
51f the delete takes the cache under the lower limt,

E H. i.l | | ocate the audi o object with
AT U dber Tio e TN e Ao Beafly merer & el gdded 1o the
TadkQeete fdrfthOFgst ﬁE&]EMe%@dEQﬁSIC@ﬁBGHA@EI@I shdafe @H@ﬁ@sk.priority is
h@%%ect, it wll proceed with step 1. Locate the data
et ORI Y hWes e ddpa, Feteheiasin g thee Tatkusee |fassteach Track. The

elcBPLsk! rped ! a .. 1 o ote, a
FelcB8l klda%gg@ f at auan dehehe bt %g%!ﬁ&%’?f 10viiNSPRIORITY. Note,

Device s ic nedia delivery 15 ece of “cont ent

. FetshTash drpstdied fiprt dach Benck drvludingehe fifsoraekt Thiviit bearese almolStartTask could

sanpl te (e.Q. a cct, - 48kb 4. 1kHz). ,The .

o Al B i B PPy T Putpi B R s, b g taoc wil
clpick e@seafif Dfils @xiew Rhe Ris Heph Ally AOvER)d&IeB6ke thakihgah HitpConnection.
variants of container, format, bittate, sanple rate

and minme type. The results of these tests are sent via

wihe th&SthrtThdkOE ﬁgﬁﬁ&i dtherRe 'B\égﬁs @ﬁ@ay@ 1,08, 88t chFAGNs added for the
e type

container, format, bittate, sanpfe ra and m ne

sqvaad attgskef Bree ReefeightrkéokPameed DR 209 dehBrefetchTaskpriority is
M%“b@ rlqﬁ(ﬁ?[TtYh f)eggﬂé%t?eg{ on t\ﬁg %Qm}eggorg rlal eetma S tcr(]neln t‘ig%{gﬁlz) I Vhéqye prefetched

req'l'.lest or an i onal prece or conten
befoteuha $irseittabiefiniskfedl Iiswhioh cdsk kesfirksOaridatond Feeeh Tasks tafdiscarded (the

ncoded i.n the. variations qf_ container, format,
ﬁgf % 5@?’“5§)a?'l°&et5‘egﬁ’i U“&Eﬁﬁ‘ﬁ‘f sk g‘i%lsttﬂé?adpl ayed back.
This is done by matching the "tags" on the content

that played back to the available "tags" on the
addi tiqnal piece of content. This list is ordered by

L&t er éficestatss Plapliet 306l qsat I9bp&ce of content encoded in
5 the .t di i ef . di | ayback
NN R T —

d&@ﬂ@zﬂﬁl{gi thefFedt adaclt ﬂ1eiu§erQ$)e@Qﬁ@Bmltﬁ).qual ity. If it is
not then the second preference woul d be exam ned, and

so on down the list. The audio quality test makes use

gl suoaigneal 20 U5, AS AU A OIS Sk v

the user opens the Inbox a LoadTask is created for the “’Inbox” StorySet. The
LoadTask.taskType is DATA and the LoadTask.priority is MAX_PRIORITY.

The priotity of the StartTask is changed from MAX_PRORITY to NORM_PRIORITY and
the “Inbox” LoadTask is added to the TaskQueue. The mterrupt() method is called on the
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bandling 5 The MusicStation client is regularly

walownhizasi ng and updating files in the backgr oREGB2007/001675

whi |l st the customer is using the application. Wen an

~error occurs we may want to 2etry, informthe user or

do not hi ng depending on the task that is being

SREIThEN Whith aftbes! the SekITask fuhgimatasd tohthewn ad Mt&r%@&*ﬁ@%uon the next
describes how we will decide what action to ta

g efrr fsBERY s(whep2 the 163k duter of Ifillsdendhe Theedulgr ecatches  the
Il%:e t@dﬁﬁgﬁﬁ)gl H SM% F(Qi eEJE@dMﬂO% aﬁthotge Gh—{b%Q’t LoadTask.
ea al n

e Thr es a ey presses,
Thread handl es aII screen redraws and the Task Thread

es,, l.oa dat a. tions can .be thro i n,an
108 R TRRT LA B e AT B ol (PR R THI H ¢atn My These ase
che%8 Rlith MAK S PRITGR I TEX £81%11G0 T8 e et ObERE:N 24 Stﬁhmk is tesumed.
ExceptjonLi stener then deci des how to handl e the

Quice gt imsaestyae kadeshthe it Fagk spstmenby Riest lmgmghf tharfilogxists and how
mﬂgﬁ HeY %EgadirE@etn gt Sﬁl@ t&&ewlﬁ)iﬁisﬁﬁeh&gt eteﬂlra.{n(ag:ﬂ Sfy LF%faudlo file. Once

t he Event e super class of Exception
theafile et leres daweloadelitht orablowklugayt 4nel EReEpth TasiCoillf hegadided for the next

i s exception. The 25Excepti onConfig contains all of
“Pf% i nformati on needed to deci de how to handl e the
exception. 2.1.2.Exception Config WO
2007/ 129081PCT/ GB2007/ 001675 28 The fol | owi ng obj ects

1a3eBudedohst 86Whiodding exceptions: ExceptionConfig:
Contains the default behaviour for this exception

Excepti onEvent: Overrides the default behaviour for a
specific Event and priority
1.1.4. Dynamic playlist management

1.2. Intelligent memory management

MusicStation intelligently manages the memory available on each handset and / ot memory

card.

*Before doWoadhg an object MusicStation will ensure that there is enough memoty
available for the object.

*If there is not enough room, MusicStation will petform a seties of checks before

deleting an object.

*MusicStation will delete the object with the oldest last modified date, ensuring that the

objects that are deleted are those files that are not in heavy use ot not in use at all.
1.2.1. Downloadable Objects
There are three types of downloadable objects within MusicStation. These include:

*Data — any data that needs to be updated such as menu items, charts, text within news

articles etc.
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5 ExceptionLang: Contains the error nessages in each
| anguage supported by the device See Figure 8 Data
wobjoeat®sused to configure exceptions. - OnP@T/GB2007/001675
exceptions that occur in the Task thread cause a
retry. The following attribul®es are used to 10deci de
whet her and how to retry the Task: firstRetrylnterval
V& Mm@t ahPinhdged withhih WWEs@IStaioh TEhds@ GRRIE titliinfalblyon the Artist and
firstRetryCount: The nunber of times to retry or O to
not ey profiles 2a¢ theriprrges pssrrieted wath:2 naps asticlet hen want
to back off and | eave a | onger period between retries
15seondRetryCount: The nunber of tinmes to retry or 0O
to not retry all owSessionRetry: If there is a sers*er
er r orAudiot-hihehiidie filgas not found we may want to
di sa. 11ow.t he sane request to the server for this
Caebss on. del etelLocal File: If the file is corrupted we
may want to delete die local file and retry | oadi ng
Usiag the Max fnfiepi6r bad s8¢ ¥stion @DthArfptne efphi @riséddndefifid B¢ maximum
an error ssage to_the user. The follow ng attributes _
PR TSRS it TEBRFHETHAIEE ABFISHICRRE o8 PiofAssy hid s¢itpg determines
tHSAbeated memDRCRAMsicStalibn. U ThEClIoft &PhR¥D18 R @Fided into caches for
nmessage to tHe user wth one or nore opt’i ons
ehdrpe dflaeQ@bidcbn: Goes back to the | ast screen
retryOption: Retries the Task upgradeQption: Installs
Agcapleaexisty foi eavh of therrvaybptaldathjests. Hads eght howmn W@pesas] lower limit:
t he application openBrowser Option: Retries the
r equesh tppet minbhht elaginVi@dl amoonsef m8flogxc ephe oml atilgs. It exists to
The error_ nessa i n each p rted | anguage WO
2007 FESEOBIRCHFCgoso09) oTs7Ee Srrbd mefP B cept | on,
t hese, val ues can be overridden fqor a particul ar eyent

or weAdgwes it iy tha migmpmeanyonng of memqrp a gaghs;cap pgilise. A lower limit

excepfiit®No enSUPah&! RA8SorylislecdsistoRY) QRtBRAMI hdtheen the different data
Exceptions 5 Sonme devicés do not throw the expected

excepbieghs. For exanpl e the Nokia N70 throws an
| OExcepdon with nessage "-34" when the server does not
The glppﬂcpndalprr limitgpere tdeEnerbasea th@gitﬁgecof the allocated memory. The cache

Conn ion Founr L F. xcept i on.. e —
PR RN R o SRl s e e Pl gon n e 7
mappi ngs between devi ce specific exceptions and the

expect ed- excepti ons.
1.2.2. Downloading objects

Before an object is downloaded, MusicStation will run a series of checks to ensure that by the
downloading the file that the lower and upper ﬁmits are not breached. MusicStation maintains a
list of each type of object, which is sorted in order of last use. The object that was most
recently used is at the top of the list and the object with the oldest last used date will be at the

very bottom of the list.

If downloading of an object exceeds the upper limit of that object’s cache, the following

process will occur:

*DELETE_WITHOUT_CHECK - MusicStation will delete the data object, of the

same type, that has the oldest “last used” date.

If there is no available memory to download the object, the following process will occur:
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10The followng fields map a device specific exception
to and expected exception: exceptionC assNane: The
wdExmeprdgoen t hrown by the device excepti onStri nBCT/GB2007/001675
result of the Exception.toString0 nmethod exceptionld:
The known Exception this map2to 15 See Figure 9
Device specific exception 2.:1.4. Database Requirenents
20c| PPELETE| WITYE GHECKe- set i dFI Cnunber (10) not NULL
" exception_set i dFKnunber (10) not NULL The event

and BHIGDIE P BRt SHACK wllestRd uat dibbicrt biBealfle iR, that has the

i ndexes are used at runtinme to map events and _ .
25exeldptti ‘s uedidatsemndedinmpheo deleterthis abjpct dibgalelete will proceed if it

oz R %ﬁ%&%@%&&%@@%&%ﬁ% %B L
I dRK] 0 I e .
oL LI SRERERT et Ra BNt 155 RoTenkD DREF A 11g o CHECK wil

gui dlaite iied 432 bbfett Wl the BRIestessarieftabd@anoidNelete the audio object.
data classification created inserted

If DELETE_WITH_CHECK cannot delete an audio object, it will proceed with step

1. Locate the data object, of the same type, that has the oldest last “last used” date and

delete this object.

1.3.  Device specific media delivery

Each piece of content is "tagged" with the container, format, bitrate and sample rate (e.g. m4a,
acc+, 48kbps, 44.1kHz). The playback of content is tested on the device using a piece of base
content (pink noise) encoded in all variants of container, format, bitrate, sample rate and mime
type. The results of these tests are sent via the test client back to the server and stoted. Each
_containet, format, bitrate, sample rate and mime type has a preference when compated to the
othets stored on the servet. When the client then rﬁakes a request for an additional piecé: of
content the server returns either: A list of links to that piece content encoded in the vatiations

of container, format, bitrate, sample rate and mime type that played back. This is done by

" matching the "tags" on the content that played back to the available "tags" on the additional

piece of content. This list is ordered by preference. A link to that piece of content encoded in
the top encoding preference. A audio playback quality test is performed on this auto-selected
item to confirm that it is of acceptable quality. If it is not then the second preference would be
examined, and so on down the list. The audio quality test makes use of audio softwate to

analyse the output of the phone’s headphone socket.



10nodi fied The set of events created for a client
build This set is used at runtine to map events sent
whyorhzogl i ent to event opes in the database. HAGI/GB2007/001675
event _type_set _item event type_set i dPKnunber (10)not
NULL event _type_i dPKI nunbet (20) not NULL
event _type_narnevar char (96) not NULL
event _type_ i ndexnunber (10)not NULL, UNI QUE | NDEX
22 OUsdraxpasaideifesnikan created inserted nodified 25The
i ndex is the mappi ng between a client event and an
event be on the senen The index will be defined as a
constant in the Event Type data (*a. Al references to
2ah e\Hiabt exveptdon bhnddiwg code will use this constant.
exception_set idPKnunber (10) 30 automaticnu_nber (1) not
NULL, DEFAULT O count number (12)not NULL, DEFAULT O

305608k sl RlradinodTRTBIAAE AR BPRMEE I aps Bipiecound whist

tled’ @atodth: isngsiol thed apPlibafid BWiken an etror occuts we may want to retry, inform the
.user or do nothing depending on the task that is being petformed and the etror that was

thtown. This document describes how we will decide what action to take when an ertot occuts.

2.1.1. Exception Listener

There are 3 main threads that control the MusicStation client. The UI Thread handles all key
presses, the Paint Thread handles all scfeen redraws and the Task Thread handles loading data.
Exceptions can be thrown in any of these threads but they are always passed to the

ExceptionListener exceptionThrown() method.

The ExceptionListener then decides how to handle the exception based on:
The Exception that was thrown

The Event that caused the Exception

The priority of the Event

The super class of the Exception

These patameters are used to lookup the ExceptionConfig for this exception. The

ExceptionConfig contains all of the information needed to decide how to handle the exception.

2.1.2, Exception Config

The ExceptionConfig is used to decide whether to automatically retty the event that caused the

exception ot whether to show an etror message to the uset.
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The set of exceptions created for a client build. This
set is used at runtine to map exceptions sent by the

W@ bioen29o8b exceptions in the database. PCT/GB2007/001675

exception_set _item 10 exception_set id PKnunber(10) not
NULL exception_i dPK _nunber (10§ not NULL exception
namevat chat (96) not NULL excepti on_i ndexnunber (10) not
TNQEMOVH?' EBjetd MOBEddalcanfidudssickieal: on 15cr eat ed
insetted nodified The indéi is the /nmoping
between a client exception and an exception on the

' | y constant in
R ERCORE SRR Y (i BRI IS SPRBR TS Mo o
HxeemionEmedth@vatid@nhe dafadt wibbviousfer & bpesific Gventsdndriority

xception 1.dPK nynber (10) not .NUL ui dvar char (.32) pot, .
E%EJ‘LH_ og%%hg%tglpa ﬁ?ref@é SRR £2C lgiguage supporte(cl.sla}) tﬂe Iclievme
event _type i dFKnumnber (10) not NULL

cl ass_nanevarchar (128) not NULL
Se¢piericl Sdata phisety nicdia ceniemye ¢xceptionp.et ry

i nterval nunber (10) 30 ' first retry_count nunber (10)
second_tetry_ interval nunber (10) second
Oy excetoms thaic uedoe in( the 'agd thesad sess b oty The Billowbgyratttiputes are used to
VO 2087 129% 1PﬁT/GBZ O%/ 01675 32 del ete_| oca
PHACROHBEALT FOR RO GRS f Alirber (1)

conti nue_optionnunber (1) retry opdonnunber(1l) 5

upgt ade_optionnunber (1) close_opti oi munber (1)
ﬁéﬁﬁ@%ﬁ?&%@%@[ﬁdﬁm WY Gl yetirdBe srgacsk agickly
ﬁkﬁ%ﬂt‘}@ ffd )mmber of times to retry or 0 to not retry

secondRetrylntetval: We may then want to back off and leave a longer period between retries
secondRetryCount: The number of times to retry ot 0 to not retry

allowSessionRetry: If there is a server etrot ot the file was not found we may want to disallow .

~ the same request to the server for this session.

deleteLocalFile: If the file is cdrrupted we may want to delete the local file and retty loading the

file from the server.

Any exception can display an etror message to the user. The following attributes are used to

decide whether and what to display to the uset.

showAlert: If true, displays an etrot message to the uset with one or mote options
continueOption: Goes back to the last screen

retryOption: Retries the Task

upgradeOption: Installs 2 new version of the apé]ication

closeOption: Closes the application

openBrowserOption: Retties the requesf in the mobile’s WAP browser

exceptionlangs: The error message in each supported language .
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descti ptionvarchar (256) 10cornnmentsvarchar (256)

data _classification created inserted nodified 15
w@envazsl fi el ds that control bow an excepti onP€ha&B2(03/001675

thrown On the client is handl ed The exception

configuration IS included in22he JAR at build time and

can be updated at runtine on the client by the senen

F30 a@;XéJ}&Biﬁﬁchn HRYE M XHEPE bRdriddiRKBY AReficdI) event or we can fall back to
cause event type i dPKnunber (10)
‘@E{e %‘%?fil fos iPRAFPDEIYIOPIHSY ALL, M N, NORMAL or
MAX) f| rst retry_interval nurrbeAr(lo)
25fitst _retry_count nunbet (10)
251%‘3%@1&: gé{}fﬁlgxgﬁlﬁgl{éunber(lo) second _tetry

count nunb ow_sessi on_retrynunber (1)

S8k lefict:08R hof k&P @féoézf@é&d 3PN, H6f Lﬁ&@‘&%@ Nokia N70 throws an
conti nue Optl onnunb retry Optl onnur nper )
IQEgeeptien opth oremagb e’ )when the setver does not respond rather than the more

specific ConnectionNotFoundException. The DeviceExceptionConfig object allows us to

specify mappings between device specific exceptions and the expected exceptions.

The following fields map a device specific exception to and expected exception:

exceptionClassName: The Exception thrown by the device
exceptionString: The result of the Exception.toString() method

exceptionld: The known Exception this maps to

See Figure 9 Device specific exception

2.1.4. Database Requirements

client_build
event_type_set_idFKnumber(10)not NULL
exception_set_idFIKKnumber(10)not NULL

The event and exception sets are created at build time and the indexces are used at runtime fo map events and

exogptions sent between the client and server.

event_type
priotityvarchar(12)DEFAULT NORMAL, in (MIN, NORMAL, MAX)

The priority is used to determine which events are sent from the client to the server first. Both the priority and

severity level can be updated on the client by the server.
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WO 2007/ 129081PCT/ GB2007/ 001675 33
cl ose_opdonnunber (1) open_browser _opti onnunber (1)

woremsagpeskey i dFK. nunber (1) event i ndexnunber (AO)/GB2007/001675

descri ptionvarchat (256) conmentsvatchar (256)

data_cl assification created dhserted 10nodified
Exception handling can be overridden for Jpecific
cBMRNYse_sdtd Jpecific event priorities. device_exception
.15 devi ce_i dPKnunber ( 10)

idhlestheddOc| ass_namePKvar char (128)

2EHBRL b jdoR SR AEAaE 6 256) exception_i dPKnunb
er (10)- aut omat i’cnunmbet (1) not NULL, DEFAULT O

co@datrabar(128wit Nt idefaukt Oeat ed i nserted nodi fi ed 25Maps

d'Viﬁf %Fe?' .G exceptions onto known exceptions.
AL RrRo ul ated by the detective dining device

namevarchar(96)not NULL

data_classification

created

inserted
modified

The set of events created for a client build. This set is used at runtime to map events sent by the client to event

types in the database.

event_type_set_item

event_type_set_idPIKnumber(10)not NULL
event_type_idPKnumbet(10)not NULL

event_type_namevarchar(96)not NULL

event_type_indexnumber(10)not NULL, UNIQUE INDEX !
data_classification |
created

inserted

modified

The index is the mapping between a client event and an event type on the server. The indesc will be defined as a

constant in the EventType data object. All references to an event in the client code will use this constant.

exception_set

idPKnumber(10)

automaticnumber(1)not NULL, DEFAULT 0
countnumber(12)not NULL, DEFAULT 0
guidvarchar(32)not NULL
namevarchar(96)not NULL
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conm ssioning. 2.2. Recommendations 30 WO
2007/ 129081PCT/ GB2007/ 001675 34 rel evant and

WQpava2ast e reconmendati ons as key to the strapengBefo7/001675
creating loyalty towards the MisicStation application.
Recommendat i ons, properly inpl enmented, encourage
expl oration and discovery that in turn lead to nore
dpiar dhsisesionf new nusic. Additionally they allow us to
opti.m se the MusicStation experience in the restricted
#8%fl e environnent. 5 2.2.1. Reconmendations within
iVbsicSt ati on Musi cStation contains several features
desi gned at pronoting personalised recommendations to
madifiedust omer. These features are spread over the Hone,
I nbox and Buzz tabs and are described in detail in the
follow ng sections. 2.2.1.1. Recommendati ons on the
TSR boaiprichDersoR8 folr b kit THE L8 VeeLARYMIE B 7;‘1;%%&])1)3%%#1 by the client to
option Wenever a custoner selects the Get hew
EYSPHY Prdbedatobgsh new artists, Get new al bums or Get new
tracks option fromthe Hone tab, they are presented
with a list of nenu options, sone 150f which are
epepsomadtiismd suggesting recomendations to the

cust oner, . d _uypon.t he; ecent listening habits. The
eﬁ%ﬁﬁ”?f%ﬁ@%iﬁg?ﬂ%gﬂwgPﬁN@' sonal i sed reconmendati ons
exeptic@N MK dumbek(@Ohet NULI2. 2. 1. 2. I nformati on t hat

i nf | uences nusi c recomendat.i ons 20 Music

Yo raar oA Pert NHELHoNe tab are made based upon
eddBid R AN Ohol MRITTIEAIGUR HEbENE 10 the
I actor>

custoner: The | Icit i's 1s based upon the
ditp glaesifiagomabi t s of the customer (i.e. the type of
ng%%c they listen to and the frequency with which they
Isten to it). The explicit factor: How the custoner
naatadal |y rates nmusic that they listen to. 25 Al so
cgggéing towards the inplicit factor will be any
MOFHE% k- t hr oughs on I nbox content that the customer has
made (for nore information please refer to section

2.2.1.4 - Recommendations on the Butz tab)
The index is the mapping between a client exception and an exception on the server. The index will be defined as

a constant in the ExceptionConfig data object. All references to an event in the client code will nse this constant.

exception

1dPK number(10)not NULL
guidvarchar(32)not NULL
namevarchar(96)not NULL
event_type_idFKnumber(10)not NULL
class_namevarchar(128)not NULL
supetclass_namevarchar(128)
first_retry_intervalnumber(10)
first_retry_countnumber(10)
second_tetry_intervalnumber(10)
second_retry_countnumber(10)

allow_session_tetrynumber(1)
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WO 2007/ 129081PCT/ GB2007/ 001675 35 are not recomended
any content that is defined as simlar to nusic they
whawe/1zemsed with Hate it. 2.2.1.3. Maki ng nusi cPCT/GB2007/001675

recommendations 5 These inplicit and explicit factors
for each custoner are conbi néd, and nixed with known
rel ati onshi ps between Artists and other Artists,
dileaClosalafema@bitefl) Tr acks and so on. The outcome is a

i st of persgnalised.recommendations to the custoner.
S alerigmbedd) we col | ect information on which Artists,
Cg&gggsmpgdaygggﬂ:?d Playlists are popular 10 (or not),
t hese recommendati ons wi |l becone even nore tightly
tejyappiibtnompblegt) t he customer is nost likely to find

rel evant.. The systemw || automatically push to the
uB%%&%ﬁ%b°?$ﬁﬁ%ﬁé& popul ar Artist, Al bunms or Tracks
cb@@bpﬂ&ﬁﬁmﬂki@pt relati onships with the top Artists /
Al buns and Tracks that the custoner listens to or
oBeR-SrrEss.optigmumber(®) 1. The i nportance of 'recency' It
Hk&%*nggg&ﬁkmhmﬁ§ayeconnendations are only nmade based
upol Thé custoner's recent |istening habits, and not
desedptiodvishenPs@ habits for all tine. This ensures that

t he su sti are the nost relevant to the custoner
“At Fﬂggggﬁﬁcg$ creation, and do not consist of a

deh alkdeflcagiat he of very broad suggestions that are
i nfluenced by a custoner that may have, say, very
cji?ﬁ"&ﬂgeable and 20di verse tastes. In ternms of
inMUsdcSt ation, tecency is defined by the last N Artists
/ Al buns / Tracks or Playlists that the custoner has
modgtedned to or purchased. The actual value of Nis
confi gurabl e based on observations, enabling
fine-tuning over tinme of the recommendation process.
Clitgins Fells. at R0 0 BRI Bha 1HrddS: ol Hiehtdhandled. The exception confignration
. 2.2.1.4.1 compendat i ons t hrough News See Figure
i i ] AL SR8 2 ARl e o
stories, events notifications, pronotions for
particular Artists etc.) is personalised to the
custoner based upon the same 30inplicit and explicit

hj r scribed for the Honme tab. Additionally, as
¢ gg‘@:o?lr_g%egf WD 2007/ 129081PCT/ GB2007/ 001675 36

exqoe@itin dPISnumblegt® users click-through on News content,
e.g.,.a pronotio inking to an Arti st honiepage, this
C%ﬁékbﬁf‘ﬂ%ﬁﬁﬁé T td0 hen used as a ' positive

oSS L T
first_retry_countnumber(10)

second_retry_intervalnumber(10)

second_tetry_countnumber(10)

allow_session_retrynumber(1)

delete_local_filenumber(1)

show_alertnumber(1)

continue_optionnumber(1)

tetry_optionnumber(1)

upgrade_optionnumber(1)
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See Figure 14 Screen capture - Buzz nenber

recomrendati ons. The Buzz tab contains two main
we@b@meringl t hat contai n recommendati ons dir ect eBCEHGB2®CA01675

i ndi vi dual custoner. These are described in the table

in Figure 15. 10 Recommendad®ons for menbers (i.e.

Musi cStati on custoners) are made by |inking custoners

lBO SPtibhfingiHrAy and rating history for nusic is

simlar (internally the systemneasure the "affinity’

opfn- LR Ghesonyabgt(lpt her " cust omers, and sel ect t hose

WsdaBe tBe tghGshefi§vel of affinity for the custoner in
cgs %&E§§If a cdgg nmer sel ects a recomended nenber

evdnernnddyeymbel®bl e to listen to, and rate, their
Shared Pl ayl j,sf.s. 2.2.2. Supporting Logical Structures
dF%PPWEE?ﬁgxﬂggénnendations W will have three main

cbnbiébtstirEisar (@563 UppOrt the making of these
recommendations. 20 Associated Tracks Matri x

dptesArspiliEd9nAr tists Matrix Associ ated Custoners Matrix
el W Il discuss the physical infrastructure of
systens in a later section. For. the nmonent it is
ispweshh t o consider that these structures will be
fagﬂgently refreshed, ‘every 24 hours.
Py . 1. Supporting Structure 1 -Associated Tracks
Mat ri x The Associated Tracks Matrix is a matrix
E%% correl ations r%gresenting how strongly associ at ed

4y NAERE ot W OREGoriREI KEME G ISRR” ISR T at i ngs,
and custoner plays. WO 2007/129081PCT/ GB2007/001675
37 2.2.2.1.1.Stage 1 - Produce counts of Track
dedgnercapfions For Tracks we will build a matrix like

athe. PRAARGEnof oPr esent i ng:
exception_class_namePKwvarchar(128)
exception_stringPKvarchar(256)
exception_idFKnumber(10)
automaticnumber(1)not NULL, DEFAULT 0
data_ classification

created

inserted

modified

Maps device specific exceptions onto known exceptions. This table is populated by the detective during device
commiissioning.

2.2.  Recommendations

‘This document desctibes the approach taken with making recommendations to customers from

within the MusicStation application. Omnifone views the ability to make ever-changing,
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Counts of custonmers who have either/or fully played,
or have rated as Love It!, the Tracks in 5the pair.

wo opontemst Notes and Rules 10 The nmatrix in FiBuUr/eBi®7/001675
only considers a universe of 5 Tracks. W are |ikely
to be considering 500,000 foB4go-live. In order to be
included as a count in 1), the User in question nust
rbiav@t had e rehté WcbihnlAdaidnh bORe BYhd BeatbdyClN8dal8s loyalty towards the
agreenents) AT LEAST TWCE. The ratjonale behin tﬁig
MasiqSagion application) Beeqmameirstions, Bropady implementers kngaytage exploration and

i i e e i . usic. olil he us to
BRSPS LI A0 LSblld LRI by o

t
e may
opxiplise theWusiebiatinnsixperidnge innthe rdseicterdpudsle edviesnmugh t 0
ever go back to it. If a custoner rates two Track
2%al.r s hRegdumpmendskidnsswighin MosioSéationor e t hat twi ce,
then this will 20 have the effect of adding 2 to the
MwicSusipe neritalgs pavewt fefmresidesigtted ahptonioting Paisenilised teeommendations to

' I Rl ue hat one .use anyever - have 0

P LT ThelORABLT B 0G0 SR, BB R CoE] He s and ae

deayibed in!detalilid tHeefoldwipg sa¢dols. Still counts towards an

associ ation. 25This matrix covers all Tracks, and al

ratjngs,and plays, acrpss all services, within the

2&?b%al %ﬁ?F@%Fg%Fﬁﬁo tg%épﬁﬁﬁdﬁhe same applies to the

Artists Associations Matrix described further On.

You will note that half the matrix is duplicated

SecFigss 105erech Sgpmnads — Gérareef . 0bptiord n t heory, only 30

hal f of the matrix is needed. 2.2.2.1.2. Stage 2-

Wei ght the Track associations W

V2R el 2903 IBETIBR NS GRPAGY PlaFRs VG ADMWHEHts! Bet AES albums or Get

the matrix from Stage 1 and apply wei ghtings and

newoigarks opeer Elog tb@#gomateb,ttbwérap@md with afiet $fawenu options, some
i i aht i e popul ar to ALL .

o§ Sk b ARTRPAARR il 8o LS b Blohs RERIROBEs e \on e recent

liggeminghaltied f or i ndi vi dual associated pairs). 5 The

 formula that we apply to do this is known as a TFI DF

formula. A description of howthe TF IDF fornul a

T inkefin itefs tHAC caiRilh PXisofdlisddeyysrdendagbangt Mbvin Figure 11.
docunent or web search, is outlined here: 10 TF = Term

Er equency A neasure of how often a termis found in a
zgér'ecﬂ?ﬁﬁnﬁ?oﬂaﬁﬁﬁﬁm?g@s?megxeﬁﬁﬁpﬁ%ﬂmﬁﬁth i nverse
I\Z[jos}%lc'lg:gc%g%n&%nicrlgtﬁ ungsr}‘éér/ %‘%@%F%'e %’ﬁ) aare rnrgt Q gasg(fi uggrtl g{enl}ltrgzjl:aggon of two factors

- unique to the customet:

The implicit factor: This is based upon the listening habits of the customer (ie. the type of
music they listen to and the frequency with which they listen to it).

‘The explicit factor: How the customer actually rates music that they listen to.

Also counting towards the implicit factor will be any click-throughs on Inbox content that the
customer has made (for more information please refet to section 2.2.1.4 - Recommendations on the

Bugz tab)

See Figure 12 Screen capture — rating an item. In terms of the explicit factor Customers ate

pushed recommendations for music similat to other music that they have rated as Love it, and
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rel evant to a query. TF is sonetinmes also used to
nmeasure how often a word appears in a 15specific
walomanessl | DF = i nverse docunent frequency A PEEEBR@®7/001675
- of howrare a termis in a collection, calculated by
total collection size divided by the 20 nunber of
docunents containing the term Very conmon terns
afe it @ecomnidhded ByCoohtett tHat RAEN X QFMlal %ﬁ%ﬂﬁ%‘_@a@é’ fated with Hate
therefore often excluded fromsearch results hese
it ow | DF words are commpnly referred to as "stop
words". 3 (1 ) Weighting = frequency x | o0g2 ATCP(TZ) )
25 Notes on this equation: The TF = frequeng (or the
intercept value in the Stage 1 matrix). The IDF is
212dp%. es eMulgdg bwsit besolnatdndatiqoby) part of the equation,
and I's a base-2 logarithm WO
derrem densh EQStOIP(ﬂla}—’E)COmémeé,smﬁ]t mixefarith known
Mﬂ’ﬁﬂ” i A b c 2 [
A0onsh ?xg?tg rér'tl%:gla?? n%ié&i %rt%sﬁ F’I@E&E alﬂg &Le %ﬁt%f{s W& %o on. The
ogicoyleys mmwoﬁmgoaaliseésedotmmem«:lmm@sad) ﬂieeastbrrﬁnce in a
pairing, divided by the total nunber of Tracks). The
IDF is raised to the power of 3. This is not a fixed
GxRN G s, wedktllledt Snfo ARAROAI SMOwhiBRA riRtss ATbuRG, BXIRE aharmm@s are popular
with in order to refine the recomendati ons.
(QHerqth esesrecommendtips Wil hesemrrenidepteishdy gq@éedvtawzl@t gfe customer is
t t
st M) B EpERErAT e P I BHLAAE P Go e b the mos
pepmdai Agist, sAlbums oti Tragles thitshuve direci|relaticatskbipa witkithé tamnrtists / Albums
k 10 2 fromthe Stage 1 nmatri x,
a?‘ggﬁad;s &\‘7%%]‘? ausg%??f 1t e tf%‘l‘ﬁ“&%ﬁ °ng cal cul ati on
Weighting(To T2 =1 2 x | 0g2

"2.2.1.3.1. The importance of ‘recency’

It is important that recommendations are only made based upon the customet’s recent listening
habits, and not their listening habits for all time. This ensures that the suggestions are the most
relevant to the customer at the time of creation, and do not consist of a clouded swathe of very
broad suggestions that are influenced by a customer that may have, say, very changeable and
divetse tastes.

In tetms of MusicStation, recency is defined by the last N Artists / Albums / Ttacks ot
Playlists that the customer has listened to ot purchased. The actual value of N is configurable

based on obsetvations, enabling fine-tuning over time of the recommendation process.

2.2.1.4.  Recommendations on the Buzz tab
22.1.4.1. Recommendations through News
See Figure 13 Screen capture — News. All News content (news stoties, events notifications,

promotions for patticular Artists etc.) is personalised to the customer based upon the same

implicit and explicit factors described for the Home tab. Additionally, as described
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1 32\4 4 This gives a weighting for Track 1 and

Track 2 of 34. W can now produce a new Wi ghtings 15
waoktoriixosshown in Figure 17, including the sunr©f/Gakdio7/001675

t he wei ghtings at the end of each row and col um.

2.2.2.1.3.Stage 3- Normalize3¢he wei ghti ngs W now

need to normalize the weightings. Essentially all this

pm&tﬁﬁlyj whéde akeryRlidk BRtugh dnMTEvERbAtet, e'£ rc@{&LoYl ]m%cmg to an Artist
ghted .correlation_in the matrix is ded

hBV’éP%ﬂei iy, A6 s frpdkeddndel dhenopsediag & Fmtsltlmvptg’r fcaoihanmust in the

Hehn ek b8 8% Qf Track 1 and Track 2 again, we.
Ovvoul dCSI rrr?l yﬁg%\}ﬁ%le 34 by 110.5, providing a

normal i sed wei ghting of 0.31. 25 The result of this is
22Hat2.we n&ctramendatiges thafugh Burattemberswei ght i ngs | yi ng
between 0 and 1 as shown in Figure 18. WO

2007/ 129081PCT/ GB2007/ 001675 40 In the world of

sseeplgaéygqa%@ke& Efgmfé L MALNGED el R @g@gs are now

Pre- Conput ed Assocli ati ons by virtue of
the fact that they are correlations, at that they are

TP oyl Ry ERe g 2Py oammmonp fireced at each

malw&djﬁt ctdhigHIRge hr@‘d@écbiBéB)m tRHe @bk n?-Féu&pm ting
Structure 2 -Associated Artists Matri x The Associ at ed

Artists Matrix is a matri x of correl ati ons

REQREBSRALbAI? Qf{\én%ekoggl MuQéS%dena&Egnpe% a3 g{adeAB§ ke customers
are in the system on ratings,
whpsgy Bstendng) and gatgigobistoryn fdE lgtume iql 8imilh (ﬂittena@ls sheispit@d measure the

‘a exaég,S(II)fS cutsl\%tn{elrsx tooa]l otlgPeAr‘S cu\s,¥|f>ﬁ1§{sesscf ejﬁ;al | e uc! ]!ntghest level of affinity .

e safe way as
for the customer in case).

If a customer selects a recommended member then' they are able to listen to, and rate, their

Shared Play]iéts.

2.2.2, Supporting Logical Structures for Making Recommendations

We will have three main structures to support the making of these recommendations.

" Associated Tracks Matrix
"  Associated Artists Matrix

= Associated Customers Matrix

We will discuss the physical infrastructute of systems in a later section. For'the moment it is

enough to consider that these structures will be frequently refreshed, every 24 hous.

2.2.2.1. Supporting Structute 1 — Associated Tracks Matrix

The Associated Tracks Matrix is a matrix of correlations representing how strongly associated

paits of Tracks are in the system, based on ratings, and customer plays.
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The criteria for inclusion in the Artist Plays Mtrix
is that the custonmer nust have fully played 15 at
wo emstizoose track fromthat Artist at |east tw PEI/GB2007/001675

Agai n, the maxi muminfluence a single custonmer can
have on the matrix is a an additional value of 2 (in
the instance where they have both rated a pair of
284161 S astdgeye- PlobuddudveTiidk hisobihigdngned to at
| east one Track fromboth Artists at |east tw ce. 20
Fir BracRawve wikbildra rifateic ke the oA¢ Hhovs, toyresdniisg:Arti st have
no i nfluence on the Associated Artists Matri x.
2.2.2.3. Supporting Structure 3 - Associ ated Custoners
Q¥ahisiof custorhBR WisSREe _UBE/ SUBIPPRY R, MRhiveXaded 28 LBRE T ¥he Tracks in
of correlations representing hom13trong|y 25associ at ed

4ts of Custoners are in the system based on
ratings, and custoner plays. See e.g. Figure 20. The
Associ ated Custoners Matrix of PCAs can be built as
part of the same process for generating the Associ at ed
IArt IS WO 2007/ 129081PCT/ GB2007/ 001675 41
%ﬁ@“@??%l Sé“%%? ulef o} usion in the Associated Custoners
Matrix is that the custoner nust have fully played at
| east one track fromthe same Artist* at |east twce.
The maiix nEgwra o mnn sonbiders a@aivarss of §| TeackasWe ey likelyrto be consideting
5 N, B4 e, Matrix is a an additional value of 2 (in

le i nstance where t hey have both rated THE SAME pair
of AWtIStS as Love It!, and have fully Ilstened to at

one ck fron1b Artists at |eas

RPRR d%flﬁ‘gf (MBI O S Hp @G0 BT g deigaed fuly (es defined

b;aenemtmsﬁug VIR OST NEASINMWWICH. ALk r4oNSE HeBRd this is that, if a
I nmplications for_ calculations and processi ng power
cyqrperdistepdifet derck mpre than pug hen ghmerrehthbnbie it dhtheypnls listen to the

15l Bt LR B SR B8 s o v

gt hick'tofr ack, Al bum or Arti st Tracks "You
m ght Iike" 15 Al buns "You m ght |ike"
Artists "You mght Iike" Playlists "You

Ifd gltonhdrketes two Track pairs RREHNIRINGEGs VB &l Sordthal tWit&Ghen this will
Buzg gﬁ? Menbers screen Recommended
ﬂe&@? pilgct of adqng 2 &y thrropeponding intstsertpn e metriy. This duthe maximum
influbre it Snt D& SA B el htfe 0208 & lﬂ%kéeﬁ{ pai/ OU m ght |ike?

A Track that has been rated as Love It!, but never played, still counts towards an association.
This mattix covers all Tracks, and all ratings and plays, across all setvices, within the global
MusicStation offering. The same applies to the Atrtists Associations Matrix desctibed further

on. "

You will note that half the mattix is duplicated across the diagonal. Thetefote, in theory, only
half of the matrix is needed.

222.1.2. Stage 2 — Weight the Track associations
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Weighting = frequency xlog, (

"Find in Playlists?" I nbox - editorial and
pr onot i onal Al the functionality described runs

W@20orazpogi ne on a per-request basis*, based upptr/GB2007/001675

25cal cul ated PCAs. See Figures 21, 22 23, 24 and 25.

2.2.4. Generating Starred Rat®hgs 30Thi s section

expl ains how we generate the 5-star ratl ngs for
WﬁéﬁhSédAdohbﬂEHS{hIrrﬂc&K}SﬂBhﬂSﬂa &1 and g % Uingl lgddcg &orrelations
rating system WO 2007/ 1290 1PCT/ GB2007/ 001675

thef, gk aggonnt ¢fhe fast faperrae Lepckniaiolt Bt siaplyrhg §0§9§% g\ LL customets
(Meh& dre ﬁ@c%e&&?miﬁf  ighth O¥iEeldikd R BIRLLadLdidea AL

inmplicit ratings (i.e€. nber of |stenstoAr|ss/

Al buns / Tracks, specifl caIIy the nunber of tinmes a

ust omer,, as fu ed to t I St Al bum or
T‘%‘oncrﬁl Aan % VPP a t t &ngn.owgaffi Hﬁﬁt&)tﬁﬂ%anded t hat ,
where possible, the ratings be mad up of a 50/50 spllt

of explicit and ipnplicit measures.* * This will )

Agfesgriptiqibof e sl AR BRE formulacsvorke i the comisst okkeypioyds belonging
to 10appear with a

t(ﬁlg Eg%ﬁ%#t (frg{’v\eg)r&é@’ lstr(g%tﬂﬁéd htérez 4.2.Cal culating the

5-st ar rating for Arti sts/AI buns/ Tracks/ Pl ayl i sts
’li"-ZTA" 2'1=1 Cal cul ating the explicit rating value The

XpIHEP PR for an Artist/A bum Track/Playlist is

sinply based upon the proportions of 15custoners who

rated the Artist/A bum Track as Love It! agai nst those
Avirepspigt chavt ofien Hagrer Btfound in 4 eolleefian pladeqymestsf BF ipg@mbined with

LA R S -

reldventviml ugquémp TH)is bymétinaesoaler adell thundpeure dfovc oétm rare\msrd appeats in a
%ﬁgave lat ed the Ardst/ Al bum Track/ Pl aylist (i.
BEREPH ™ ove 1t! or Hate It!)

IDF = inverse document frequency

A measure of how rare a term is in a collection, calculated by total collection size divided by the
number of documents containing the term. Very common terms ("the", "and" etc.) will have a
very low IDF and ate therefore often excluded from search tresults. These low IDF wotds ate

commonly referred to as "stop words".

3

1
p(T)p(T; 2))

Notes on this equation:

* TheTF = freguency (ot the intetcept value in the Stage 1 matrix).
* The IDF is represented by the latter (/og) patt of the equation, and is a base-2 logarithm.
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3) Multiply by 5 to provide a rating value out of 5.
For exanple, consider that for Angels - Robbie
wORdoriizoo8, we have 45 Love It! ratings and 18 BSHEB2007/001675
It! ratings. The rating value is then. Ra ing _value =
| 45x 5 3.57 45 +18 2.2.4.2.@9Adjusting the rating
val ue to handl e | ow nunber of ratings
2007 /ptRY qgglpgése@gowefrmog@%abﬂ% b QLRI E&&M&% At least once in the
abuse, and to prevent |ots of star rati
appe&iffarentipairingsin dhematrixi (be. #iig ﬁ@plydw RIS tEmesrit 9ccalsfae\}vast once in
cust A Track/ Pl ayli st,
we s%g’% %g ﬁge%%{tﬁgfﬁaﬁﬂﬁ%%ﬁ ?g ratings of Love
ity dihed THET i@ I:dided itd tlrtehﬂ)vtceabﬁﬁll ”Htlﬂ; Bmot THiked Edistahit, I’lb&i: is something that

cal cul afi on heco ing .value =( 45+1 x 5 =

3.53 %E%f@@%mﬂ 8 vish o ottt e Bt F‘??ﬁ‘(“ﬂfé‘di‘ti?ﬁls1 s prell-known online
rati Rehshakdnrh Rl uediidAld X5 fd38hi ¥Bhst Lantiabi Awould be wise to
val ue we need to create a baseline for conparison. The

nost fellonsthiit knoralsdgeiand l42d. one that represents the

aver age nunber of plays per custoner for al

Artists/ Al buns/ Tracks/ Pl ayl i sts that have been fully

Ap Iaa)eea:lnplb of dastunioas ulsgg ifac trishnolicaleudata b weightiogreir Traclel and Track

t fair .to inc

2507 BrecrerhnHigh ﬁ%‘c‘ﬁ(%)”ﬁﬁ&ﬁe’ff%’é therfalloving elopatioay er
been listened to within the calculation). W can that
take this baseline to represent a 2.5 rating within
the system and adjmust | other ratings up or down
accordingly by norrmal{sijng the distribution to around
Weaightinggl g %/)=n@><\lag an exanple, if the average*
nunber of plays perl <uStjoner for the Track: Angels -
Robbi e 20 Wllians \i% 42.90, and the average nunber of
pl ays for all Tracks (that have had at | eas one ful

pl ay) per custoner is 4.66, with a standard devi ation
Tois give? 3 welgheing fue Tmack tl aﬂbﬁm 1 of oW engn nbwepradacepl s Weightings

attrlx cs: oxl:rr? nelglgl]:.rg r17 in u g thelr\;%rtr)lbéfe allvt\{xtla lwlelg gg a’g' 'ege(r)ld of each row and

column.

2.2.2.1.3. Stage 3 — Normalize the weightings

We now need to normalize the weightings. Essentially all this means is that we create a new
matrix where every weighted cotrelation in the matrix is divided by the overall sum for the

correlations in that row ot column.

Using the example of Track 1 and Track 2 again, we would simply divide 34 by 110.5,
providing a normalised weighting of 0.31.

The result of this is that we now have a set of normalized weightings lying between 0 and 1 as
shown in Figure 18.

In the resulting table, the nearer the value is to 1, then the higher the correlation between the
Tracks.
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25 Normalized plays (around a nean of 0) = (AV. PLAYS

- OVERALL AV. PLAYS) / (STDEV) Therefore, normalized
wpbaya2908r ound a nean of 0) = (12.90 - 4.66) /Pdr/@B2087/001675

1.95 WD 2007/ 129081PCT/ GB2007/ 001675 44 (N.B. It is

feasible that, in very extref@ circunstances, this

value could be <0, or > 5. In this case we wll cap

the value at 0 or 5 accordingly) The over al

representation of how this works in a universe of 6

Iy %k‘@ﬂidsofr @ﬁ?@g@ﬁd@@nﬁ,nﬂlﬁivgw%%ﬂee twblq\@re ngse called Pre-Computed

AN, ni eri men

wth 't %\Nva@eré%é)fgt%cfgﬁt e I a tere \?\ﬁ) %ﬁhg\sfea hhat they ate

repirddoed @h F mlax bepigt ﬂmt |g£tfelra11¢rrme uphlatedidi ih disgbing manner due to the

custo rs vvho st ‘ -
WSH é’d%’g]@y‘f‘ﬁ in an obsessive manner (1)

102 2 4.2.4.Cal cul ating the overall rating value The

20vex. al | SuppSi ?suat:du&gz L g serlated| satied Mayeissi npl y taki ng

the average of the inplicit and explicit ratings, and
Thesshangedupriist Mhrixieanesix daddirebtians fepeasadinghosi mgly associated

to be positiv what we present! 15 Thu
U VBT R aBT TP PR G e ne SIS o Plging s shown i Fgure
19.3.53 + 4.45) /| 2 = 3.99 Therefore Angels - Robbie
WIllians receives a 4-star rating. 2.2.4.3.Calculating
ratings for Customers 20 The ratings for custoners

gy Ass&?&t&lazgﬁgtsgger 0 Q:A/ i QY Be %tlﬂt in eZ{ac %he ﬁuncf way as that

ratings an Ilstens that’ a customer
tardlradkei r shared Playlists. 2) The nunber of fri ends
t he nmenmber has. 25The forner is calculated in a
simlar manner to that described in section 2.2.4.2,

Ta8drideik €4 i @usidDin the A riistPlay€ MatBeiE tthat @Y usCANS IndlRF Bave fully played
P aylists that have been |istened to by other

¥t ofer Sackn oy b A\stist 44 168t FiseeAgRR iy empREuBy inflapnce a single
cﬁs@érh&%n 9% 84 hel G riE Wst %dltﬁm&ﬂ @a}ﬂel ofi S n{ H{%gﬁ%c@"\xlhlere they have

ly take an average of all of themto ce a
b@thraﬂed pa:mrmj ArEsts agLomItbAh@hawdp@ Iibeeied acb higleast one Track from both

ALGRS a%?eagtt at cle.o n). 30

N.B. Ratings for Tracks or Albums by this Attist have no influence on the Associated Artists

Matrix.

2.2.2.3. Supporting Structure 3 — Associated Customets Matrix

The Associated Customers Matrix is a mattix of cotrelations reptresenting how strongly
associated pairs of Customers are in the system, based on ratings, and customer plays. See e.g.

Figure 20.

The Associated Customers Matrix of PCAs can be built as patt of the same process for

generating the Associated Artists mattix.
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WO 2007/ 129081PCT/ GB2007/ 001675 45 nunber of friends
for the entire service data set, i.e: Normalized

wo eioenz®st around a nean of 2.5) = 2.5 + (AV. PR@IYEB2007/001675

OVERALL AV. PLAYS) / (STDEV) 2. 3 Search function This
whi t epapet describes die seafth interfaces, processes
and results sets that nake up the MusicStation nusic

Theakiedia fOlclusioh e tHeaA tbeated CubtenaBh@ixVio ki Mk customer must have
envi ronnent the search 10 nechanji sm w t hi n

sPlastlanti lemt oae trskrrerasihe rade SHHEHA lpast itwice fgie the maximum
uﬁ‘[bgnéerht éﬁi d UBrdeflr havtftid Gk ol 08 -8 %Hﬁnf)hﬂ‘%élﬁ@ b (@ %he instance

extrenel y powerful feature. Enphasis is place
\xfblem/they e beﬂhemdﬂ‘ Filn QAN paiatefeA ntists a$ Leveld, @hﬂjaawtafuﬂ)hhstened to at

t pner se, At the sane tinme as this,
lgapt oz % % gfﬁgoénﬁg @Bpfsﬁéﬂm?‘mch ongoi ng aut omat ed

mork |s bei ng 15 done in the background to push

rel evant Artists, Al buns, Tracks and Playlists to the
N-Hsthrasing seauron Aatistoberprisgiiely) tpihe, benelicdal ovy: denesias sagmon Tracks

STEERURH AN Sccbh DU T RGKSodw RN bl R, sEENY

options. The contents of these ne options are

updat ed constantly and are based upon a custoner's

uni que tastes and their purchasing and |istening

2R t s. M2BhgRdcoseacadationser f ace 2. 3. 1. 1. Basi ¢ Search

The basic search provides quick but powerful access to
Thisseoionidesihed lomw thegleecribad siyessises TFhuseddageterits recommendations fro:
performed by the custoner entering a keyword (or set

of . keywords) and then further refining their search by

orre 6MorelkeAhikT Ttack Mibtinor Rtk Additionally it is

poss o further restrict the search to
non beﬁggﬁéﬁi Hee"onl'y or classical WO

2007@@%%%8@?@15@@@@@7/001675 46 2.3.1.2. Advanced
Sear ch

*  Artists “You might like”

n Playiists “You might like”

»  “Recommended Members” as listed on the Buzz Cool Members screen ,

®  Recommended Playlists as listed on the Buzz Cool Playlists screen — is this the same list
as Playlists you might like?

*  “Find in Playlists?”

" Inbox — editotial and promotional

All the functionality described runs at run-time on a pet-tequest basis*, based upon the
calculated PCAs.

See Figures 21, 22, 23, 24 and 25.

2.2.4. Generating Starred Ratings

This section explainé how we generate the 5-star ratings for Artists/Albums/Tracks/Playlists.

2.2.41.  Inputs to the rating system
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The Advanced Search screen allows for extensive and
finer control to be enployed over the search process

wassiong2doBe Advanced Search screen it is possi bbP@r/GB2007/001675

filter the result set by: 5 Artist, A bumor Track
Genre Chart position (higheé?) Nlninun1custoner
rati ng Language 10 Country In addition it is possible

ThereSeillIhehwb hx?nft@id @WsAg-rftingt Si5tehOr- dpHER |rmllgs|"r@§|]§0ve It! and Hate
Wrk Title Album Title Conpos
itYy prd implicit ratings (ie. number of listens to Aty tAdpums / Tracks specifically the

- GBeST ﬁﬁéﬁl‘&%@ﬁ& 1 ﬂgtﬁrlxédageéhatzArohsg ?&‘g _lﬁlﬁzgcrké and at least

Principles to Support arching in NUSIC

twice).t en basi c prlnC|pIes that have been adhered toin
creating the MusicStation search. These principles are
provi ded here with exanpl es where appropri ate.

I2is 3ecdmindided BAE RARACEsEBleNBB TAlngH BA HXB E(bf(émeS’MIﬁi"t Sf explicit and
25 Different custoners will use non-al phanuneric

ipleis steasugesi'n dif f er ent ways. For exanple sone may use

a hyphen as a separator in an Artist title Others may

sinply use a space. In the nobile environnment entering

* ﬁ&ﬁ&@ﬂpha mavsaenhie edchagadtaerstands sompt simply dbesitely citystuff to get it to

prone err Therefore, for the purposes of
ﬂ@gﬁ%%ﬁh gwﬁﬂgﬁéﬁgﬁdency on non- al phanuneri c

characters, and by way of exanple, the follow ng are
al | considered to be equivalent: 30

2.2.4.2. Calculating the 5-star rating for Attists/Albutns/Ttacks/Playlists

2.2.4.2.1. Calculating the explicit raﬁng value

The explicit rating for an Artist/Album/Track/Playlist is simply based upon the propottions of
customers who rated the Artist/Album/Track as Love It! against those who rated it as Hate

It!. It is calculated as follows:

1) Take the number of customers who have rated the Artist/Album/Track/Playlist as
Love It!.

2) Divide the value in (1) by the overall number of customers who have rated the
Artist/Album/Track/Playlist (i.e. either as Love It! or Hate It!)

3) Multiply by 5 to provide a rating value out of 5.

For example, consider that for Angels - Robbie Williams, we have 45 Love It! ratings and 18
Hate It! ratings. The rating value is then:

Raﬁng_value = ( )x 5=3.57

45+18

2.24.2.2. Adjusting the rating value to handle low number of ratings
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s club 7 s-club-7 WD 2007/129081PCT/ GB2007/ 001675 47
sclub7 2.3.2.2. No dependence on character case This
wa2ovphgposeans that, for exanple, the foll ow ngPEr/6€B2007/001675
consi dered equivalent 5 s club 7 SCLUB7 S Cub 7
2.3.2.3.International variatfbns of characters are
treated as equival ent . Different custonmers wll

I WSder 6 vERAUHuS) a6 a6 pedveritSlotsiofd) bf 6rseltrattidy Sppdaihg in the system in
exanple a British 10 person may search for:

] | O .
situpfieRs Whete anlied) fomegistopeshbanedaisd 28 dhttistiiiyny/drack{Playtist, we should
al@afst b MbiBh (Brﬁtrhtﬁ‘%lg]%y 0P G LPRRGIES tHO iQliation. Thus the final
matter since*the sear syst em mat ches i nter nati onal
calatditmhibenomés: Engl i sh letters to theif English al phabet
equi val ents (and vice versa). 202.3.2.4. Nunerics are
treated as the sane as their witten equivalents (and

vice versa),;In Qrt‘i st search a custoner nay enter,
Haminggmi‘ml:eé - - ixS'H—‘iS&y Cent". Both these
cases are hafdrdd+B\8the system 2.3.2.5. Abbreviations
and different ways of witing words do not natter

2.2.4.2.3, Calculating the implicit rating value

For calculating the implicit rating value we need to create a baseline for comparison.

The most sensible baseline is one that represents the average number of plays per customet for
all Artists/Albums/Tracks/Playlists that have been fully played at least once by each
individual customer (i.e. it is not fair to include Attists/Albums/Tracks/Playlists that have
never been listened to within the calculation). We can that take this baseline to represent a 2.5
rating within the system, and adjust all other ratings up or down accordingly by normalising

the distribution to around the 2.5 rating value.

As an example, if the average* number of plays per customer for the Track: Angels - Robbie
Williams is 12.90, and the average number of plays for all Tracks (that have had at leas one full
play) per customer is 4.66, with a standard deviation of 4.23, then we would do the following:

Average plays per customer for Angels - Robbie Williams = 12.90

Normalized plays (atound a mean of 0) = (AV. PLAYS — OVERALL AV. PLAYS) /
(STDEV) ‘ '

Thetefore, normalized plays (around a mean of 0) = (12.90 — 4.66) / 4.23 = 1.95

Therefore, normalized plays (around a mean of 2.5 stars) = 2.5 + 1.95 = 4.45
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I nternal mapping tables ensure that commonly used
abbrevi ati ons and equi val ent 25 representations are

waomenzwepd. Thus the foll ow ng keywords are abdT/682007/001675

consi dered by the system as equivalent: Boys to Men

Boys 2 Men 30 Boys Il Men

2007/ 129081PCT/ GB2007/ 001675 48 In a simlar vein : .

NeBdft igRdsible i LinGRAG batedRe cirfudiStafods, Vil 8atué could be < 0, or > 5.
2.3.2.6. There shoul d be no dependence on correct

Igahisicpssive i rap thgovalue at 0 ogb agcerdipglyoncer ned about

how "The" is used. For exanple the follow ng keywords

are all be 5seen as equival ent by the system and the

Therovenl rapeseahthtion bf hdve thietorks eda uniféree &6 Tiaeks Streyresented in Figure

2Rol ling Stones, The, or sinply: Rolling Stones
02.3.2.7.Custoners do not always enter the full set

of keywords Soneone searching for "Rage Against the

Machine" may sinply enter "Rage" as_a keyword and

*X e dise thes ilVgEs.%J&t vetrge énitiadly. b Vi shdd plbe exparinggt with the MEDIAN

| & : not. 4 .

agf%%ysgﬁg tp'):%f ]Ekn\%g?glsﬁagrg ?%ee%ftfei §/ 6f &#@ggﬁ@v&@uggcée S individual customers

vihoi jusaplay yné dedist Mbiuay Tank Btaldt imat cdisewdverreamgn{ize t hat
custonmers often ms- 15spell words. W use fuzzy-logic

. honetd t chi ng techni gyes to suggest search
B DDA RBAPL

'St s, uirs Cks ‘e custoner when al l
else fails. 2.3.2.9.1f they know what they want then

~take themthere

The overall 5-Star rating is calculated by simply taking the average of the implicit and explicit
ratings, and rounding up to the neatest half star (round up since we want to be positive in what

we present!).
Thus the ovetall tating for Angels - Robbie Williams = (3.53 + 4.45) / 2 = 3.99

Therefore Angels - Robbie Williams receives a 4-star rating.

2.24.3. Calculating ratings for Customers

The ratings for customers will be based upon a 50 / 50 average of:

1) The ratings and number of listens that a customet has had to their shared Playlists.

2) The number of friends the member has.

The former is calculated in a similar mannet to that described in section 2.2.4.2, and likewise,
for the implicit part, only considers Playlists that have been listened to by other customers
and at least twice. Once we have the overall ratings for all the customet’s playlists then we
will simply take an avetage of all of them to produce a final rating (5 star or other mote

desirable representation).

The second part is calculated as the mean number of friends with respect to the average
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If a custonme'r searches for "rage agai nst the machine"

and this results in 1 result being returned then they
wowdor/1pest or war ded autonatically to the "Rage PQEGB3107/001675

the Machine" Artist 20 Hotnepage. W will not present

themwith a result set contafhing a single Artist that

they nmust then click on. 2.3.2.10. We will learn from
niieBe0df fibials FyiSthe B0 deroiet divh 28, iid accordingly There

may be variations of Artist, Al bumor Track names that

custoners search for, that are quite different to the
1\%}&3%9& fibrlad (&B&@@Lﬁ&?éﬁz 51k HUCL (Kg> SPEKY§t é@ER‘Aih‘J&V PLAYS)

when we see a 25 neM/varlatlo sear

/K&?@ﬁﬂ@, we are able to match it to the |ntended

Artist; Al bumor Track name, thus ensuring that al

future searches using that variation are successful.

307g}§glglPCT/GBZOO?/OOlG?S 49 result for the

rnte 4F®%) are nearer the top. Wen this is

occasionally not correct the custoner may choose an

al pha-sorted view instead. 2.3.3. The Search Process
Thisewlhiedphm degrribss ehedeshiifpietfades, qfrotdms s@drredultprse @hg make up the

{ t.he poj nt e th custo ente s 5their search
’sfg;iﬂnﬂ‘f g‘)uslf: SFat %&f %e glétglr% POt nvironment the search

nREh AP B inD S OMS B Sh ﬁJ;.sSQeeﬁ pc[é's@ﬁé&b!;cﬁ tlIa@ it esm%l@ Uigd %unuve to use,
Track searches. 1) An exact match for the entered

whagdr @thﬂk:esﬂm tios) being gp arxtiemelyf mwerﬁxhtfeﬁa@edirwhaﬁh gs placed upon
é)ener Mgn@ 5 chaltepJeglgts%p Lﬂ}rr@(g%ell\q s‘?c%?a‘ftiogrluab%%r base. |

r|nC|p es to ear ch
NUSlcStatlon 2) V@ then search for |nstances of the

arch thint tls nes.. For Cy
AL e AR et it LRk BDei e IO RRRG Aot v s beog
dHﬁé Elhﬁ@ b@dkgrouﬁé t@i)ushaggvmakgs\(s ’fAlblB])\s ﬂa&%&@ﬁ%& £0 the customer
under ‘the You might like, Recently Added and Featured Artists / Albums / Tracks /

Playlists menu options. The contents of these menu options are updated constantly and are

based upon a customer’s unique tastes and their purchasing and listening habits.

2.3.1, Search Interface

2.?_).1.1. Basic Search

The basic search provides quick but powerful access to the MusicStation music database. The
search is performed by the customer entering a keyword (or set of keywords) and then further
refining their search by one of:

* Artist

e Album

* Track

Additionally it is possible to further restrict the search to non-classical music only or classical
music only, with the default bemg the selection previously used. Othetwise the system Wl]l
search both.
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20"s: BOB MARLEY" (where * is a "wldcard
representing any sequence of characters) Mat ches
woboorypes(a) are viewed as higher priority in BEEGB2007/001675
returned results list than those of type 25(b) and
(c). If (1) and (2) returns #hly 1 match then we go
direct to Artist honepage (and the Al bum Honepage for
2Al1mns, A@gndcdd®Rafaw Pl ayi ng screen for Tracks).
O herwise we list matches from1l), followed by natches .
The daiva)cetl kel sbigerpdiomls ot tytemng dndefimealcpinadied drl dnyployed over the

30 . 1f we ve foynd matches.fromthe ahove en, we
SGREAREOTS DU o ARTACEN Sereh B b Rashibe i pptesult s by
approxi mate matching: WD 2007/ 129081PCT/ GB2007/ 001675
50 W repeat steps 1) to 4), but this time by naking
use of etlmapdIfty zy- | ogi c matching to find
mat chegs ég‘ﬁ%’ sound simlar to the keyword or are spelt
slightly ditfferently. Any nmatches that are returned
from *hiGhqot poesa (bipkesp)r eceded by the header: "No
exact matches found. 'Di.d you nean:" so that it is
clear t U EEIBMET &t t he search results are not
preci se ol hes, The result set is again ranked by
popul arity and then al phabetically. 2.3.4.Finding in
resul s ¢omntiyst ances where the results list is large
the custonmer may search for nore specific itens by
using the 'Find" option on the 'Mre popup’' nenu to
Imaddiyat ie istjosohig ko tehieh Ithesfollbwin ifialgs farclasszpbmubicc
string. When the custonmer submits the first occurrence .
of it is found. The next result 10 can be noved to
qui ckley Wydus@eof the "Next' option on the |eft-hand
soft-key, 2.3.5.Refining the Search It is possible to
refind a\bemEHe fromthe results set page using an
opti og qR,1b&e More popup’ menu. Wat this means is
that the user may search again (in either the Basic or-
AdvaneeddBgsty Bérfortmet Wit h t he search keyword box and
all pre-selected filters maintained allow ng for
15t hem t *BE“Ghi ckly refined.

*  Orchestra/Ensemble

¢ Record Label

2.3.2. General Principles to Support Searching in MusicStation

Thete are ten basic principles that have been adhered to in creating the MusicStation search.

These principles are provided here with examples where appropriate.

2.3.2.1.  No dependence on non-alphanumeric characters

Different customers will use non-alphanumetic characters in different ways. For example some
may use a hyphen as a separator in an Artist title. Others may simply use a space. In the mobile
environment entering non-alphanumeric characters can sometimes be tricky and is prone to
error. Therefore, for the purposes of search, there is no dependency on non-alphanumeric

characters, and by way of example, the following are all considered to be equivalent:

* sclub?7
*  s-club-7
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2.3.6. Format of the Search-Results Set When a search
results in a search result-set being returned the

w@ o281 el ements in the set will be present eRCT/GBR/001675

top right of the page. 20 The format of the actua

results thenselves is differ#&ht dependent on whet her

the search was for an Artist, Al bum or Track, These

f or mats gohgbdescribed in greater detail in this

section. 2.3.6.1. Artist Search The top Artist Nane
tches _are returned, sorted by popularity of the

2847 st N8 dﬁ%%’é’ﬁ?"édmtf@a’taﬁtér%aﬁ%tem These are fol |l owed

further tches of simlar (but |ower) .popularity,
1% e Pt Fatioelsy b foflpingste s @it BERTSY Y
The Al bum search will return results in the follow ng
format: Al bum Nanme - Artist Nane (Year of Release) WO
2007/ 12909eP@ET/ GB2007/ 001675 51 Havi ng the Year of
Rel ease's gpgig ¢s that, for exanple, re-releases (which
may contain bonus or updated tracks) can be easily.
di sti mg €hdd7from t he ori gi nal . The top matches axe
returned sorted by popularity of the A bum as neasured

he 5T are foll owe furt he tches

2 U R RS BE o Y8 Rl el

TRRRAb&! @ s QAIAEL: n(gt—ﬁrﬁéisl? cﬁ,ﬁé&&@ i lgffg-e&é}ﬁk% ;I' %rTe&Qrﬁgle a British

search w return results in the follow ng fornat:

pBFr mek sdledtmefor: Arti st Name (Track Length) Having the
"Track Length' (in mmss) ensures that Tracks having
the sane nane (but of different |ength) can be

di sti mguBjekled. This can often occur with re-m xes on
different Al bunms 15 N.B. Having the Al bum Nane here is
deened as unnecessary and undesirable due to the

NET @hdt ch&NER sREuld B@sea&agk%qoh&at woul d result in what

is atightly rfestricted ironment. Also, if the sane
Track occurs on different albuns, then it will only be

returneqﬁggge.

In MusicStation such discrepancies do not matter since the search system matches international

variation of English letters to their English alphabet equivalents (and vice versa).

2.3.2.4.  Numerics are treated as the same as their written equivalents (and vice versa)

In an Artist search a customer may enter, for example, “50 Cent” or “Fifty Cent”. Both these

cases are handled by the system.

2.3.2.5.  Abbreviations and different ways of writing words do not matter

Internal mapping .tables ensure that commonly used abbreviations and equivalent
representations are understood. Thus the following keywords are all be considered by the

system as equivalent:

* DBoys to Men
* Boys 2 Men
* Boys II Men
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The top matches are returned sorted by popularity of
the Track as neasured by the system 20 These are

wo odorareest by further matches of simlar (but |BPEEGB2007/001675
popul arity, sorted in al phabetical order. 2.3.7.Find
in Playlists At suitable poifds in the system when a
Track is being referenced, the custonmer can search for
t hat Track within Playlists by using the ' More popup'
optiaon ' Flndln laylists'. Alist of Playlists
Iy g gileeprin yang %ﬁéﬁ%ﬁﬂﬁ@ﬂ@ﬁ“ﬂﬁ§ﬂbﬁ@?@t(or cont ai ned

W thin other systen}publlshed Playlists) is returned,

2%02”6 ed Bye-PRMEASd M%eg%ncfencm E&rréc@‘g&m%%ié{pﬁ@é’t

Thi s docunent descri how we "nanage an se nessages

War bt €bnderfibd S5¥ut BEw|“UhE0k uieds pslcé}efain@@tﬂel €)Mic%fng keywords ate all be
service and client version.

S?@@?Fi%@é@lbﬁﬁ%%?ﬁéme%e@tmbm@nent ‘Each
client version released by Devel opnent has a default
set of messages used by the client. This nessage set
i's nmi*nt BheBdlliskgrStomgest he devel opnent of a rel ease by

the dev ers. Fach ness in the nmessage set is
t ext or%%%BE%SF”Fﬁa h%ﬁﬁé?&”’sonemhere in the client.
See Fieguréllidg Skitiegperti es of a nessage. A nessage is

added to the default nmessage set by adding a record to
nessage set itemw th the next avai

bl e
Zreskage-tHaRss dTRet HEYE sgkr fedekeqt f g@@/@r@n the source

PO R RRREES TR e M DT S 50y TS RBIe koo
afdiBtpeet MtsdSkdtioh b +aREM deAvBEEE sdt NDEXuIFs tQfoostidn.
constant can then be used to get the nessage in the

rren I [.an
2%% E{ € t&glston?erse &t) ggt alv%ay léfi‘e% wotds cottectly
Though we are primarily looking for an exact match we recognize that customers often mis-
spell words. We use fuzzy-logic and phonetic matching techniques to suggest search Artists,

Albums or Tracks to the customer when all else fails.

2.3.2.9. If they know what they want then take them thete

If a customer searches for “rage against the machine” and this results in 1 result being
returned then they will be forwatded automatically to the “Rage Against the Machine” Artist
Homepage. We will not present them with a tesult set containing a single Artist that they must
then click on.

23.2.10.  We will learn from use of the system and optimize it accordingly

There may be variations of Artist, Album or Track names that customers search for, that are
quite different to the one stored in the database. Structures exist to ensure that when we see a
new vatiation in a search keyword, we are able to match it to the intended Atrtist, Album or

Track name, thus ensuting that all future searches using that variation are successful.

Similarly, when sotting the search results will make use of knowledge of the popularity of the
results (as played by customers) ensuring that the most popular (and hence the most likely
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15

openConmmand. set Label (nessageSet . get Message( OPEN_LABEL
wo NDEXQ9Y81 Thi s nmessage set is set as the def aubdT/GB2007/001675

nmessage set for a client version, | mages that are

packaged in the build are def9ned in the default image

set Images are selected 20fromthis set based on the
rdsAlRder tHel iftenS@Psehicl)Ib@ R3rePriNp &Iyt IWPfenOfhisal JcBRBRalyTAS: cotrect the

client version is released with the default nessage
”ﬁﬁﬁnﬁﬁﬁ@@m§éﬁ§m”ﬁ%@*?ﬂ§§W€W2§“Pﬁoperties of the client

version. 252.4.2.Client Version Release The foll ow ng
23ekor dsTla‘?ﬁe%Q&P’éR}‘éﬁ with a client version rel ease

r devel oppent .t o e Build System _ The defaul t
Thi SS9k & Harrb S oE e SEHER Proshe un Firpiceiibtie pgfomer enters
HERSS AR kKRR (B BHarbN shRaf8f aul t nessage set  The

nessage l'angs ‘in English and any other test |anguages

The default imge set and inmage set itens WO

PC 0 - The i d
NROHASECTLERA LSNP U8 UBASEIRELke
Transl at ed nmessages can be | oaded into the Build

System at any.tipe. A |langu is available for 5

1S ERB  f47e B srfoee SR e els) freewshed for pHgbased on the
defrauifindTBsiaagRs S8kinbdSn BeLRDSA92 | @Grd WrinkiflBtro Support Searching in
| anguage. "See Figure 30 Transl ated messages.” Wen
adYiwéiatormessage to a service nessage we enforce that
a nmessage |lang record exists for all |anguages

supported by die service. Simlarly if a build user

2xséVedhen acatldy iqreinttanads ©f whe BeaohtkeyOoed(s) eetwehe ratistenames. For

t hat | .device sages, . age. | ang for al
| ARt S SR B deny i B T i B8 an
build is built for nmultiple | anguages but we can only
i nclude one icon, |ogo and splash screen in the jar
there's n@‘ﬁg@BNﬂﬂﬂﬁﬁﬁﬁélation of images. The inmages
defined for a service are in the default |anguage for
that service.

b) “* BOB MARLEY #” and:

c) “* BOB MARLEY”

(where * is a ‘wildcard’ representing any sequence of characters)

\

Matches of type (a) are viewed as higher priority in the returned results list than those of type
(b) and (c).

If (1) and (2) retutns only 1 match then we go direct to Atrtist homepage (and the Album
Homepage for Albums, and the Now Playing screen for Tracks).

Otherwise we list matches from 1), followed by matches from 2) ranked by popularity and then
alphabetically.

If we have found matches from the above then we leave the search routine. Otherwise we

move on to approximate matching:
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15 2.4.4. Devi ce Messages A nessage set can be defined
for a device. This allows us to override nessages in
wo bw7dzdosul t message set for the sel ected devi PEr/GB2®7/001675
Figure 31 Device Message properties. 90 For exanple a
hel p nessage may be specific®®o a particul ar device:
see Figure 32 Device Message / Hel p Message
WRI epak biefS1) Wt4)] burRhie tinlwy Makinpseagehodald MadulHlodibdatching to
sel ect ed device qverride nessages in the default
W@s &t spung sipiaraor the kemyaad (s ggeaﬂq_gltwgghﬂy differently. Any matches
: i g b |
e e R s e P Tl e Ptcpes found.
Di¢ youemems? agethstet: §s aledrhtoutyl dustoprea dlidt abe nesdageslts are not precise

shoul d, be either device ecific or.servj pecific
e 3 rstih et gl e PR BoLulty oo (HEh lrfiact®
25007/1%$0 1PCT/ GB2007/ 001675 54 these before doing the

Bt | d 04N BIFTHSneeds a different defaul t | anguage
I st%rrllé g%e%eu?{e%gt 9 Eisttish %31}? Hl%ggrgérg%?;ﬂ Seg.tc?fefroj\:/ }no?ea srp}r‘)nggisﬁc items by

C
vi ce Speci Vessage nages n~sone I ns
udiy WRMFintdDoSEIRCHA Yhel MVidte foPRSs RE@HA tOMaigate TRMAH she list looking for a
specifijc a pardcul ar devi ce and a particul.ar
SREEHIG ke Wihed SRSt ehiaye %aﬁfisw%%@csﬁ% &dp {quod: The next result
cdn3RmbRAlo Q&ékl? &§ RsBMHAIN &t B 8oL 66 1N R hSEd s key.
devi ces. See Figure 34 Service and Device Specific
2.3BSSa0a8finkhe tife JeadddSSage Substitution Any service or
device property that can be referenced in the database
11118 paéibld @Dlefind OEeabdhDBbhtthid tediltsi sot Pagk RGing @h @iplibn BB $8AVLore popup’
set. For exanple to substitute the custoner support,
mﬁﬁlbnw}xﬁu%m_ea@gs -F}éatd,éf upﬁé|tﬁayp§eéré§eagéla| ({n either the Basic or Advanced

sé‘éﬁ&? it GELCRARRANVL (ORRANLOIInESE (LU SHQRRS SO MolnlSh &P lowing for
one} The default nessage set supports substitution and
thetni to biesjulvklfdefmedr om t he buil d user. Wen they view the
default nessage it will have the phone nunber already
236bst i tHorerkt ofithe2RraBdwResml@ifét ser vi ce nessages al so
support substitution. The tools that nanage device and

Wher piseuchhisdliges ssiouruliddengacmyneddaie equstrf plemparp frthe set will
byéggﬁm&fmqh§g§§%¢$gﬁﬁgg%glue isn't defined for a
d i ¢e the

Vi ce or ser Id user is required to set
the val ue before the build can proceed. 252.4.8.Cient

T g Ifoljzgnat of the actual results themselves is different dependent on whether the search was

for an Artist, Album ot Track. These formats are described in greater detail in this section.

2.3.6.1. Artist Search

The top Artist Name matches are returned, sorted by populziﬁty of the Artist as measured by
the system. These are followed by further matches of similar (but lower) popularity, sorted in
alphabetical order.

2.3.6.2. Album Seatch

The Album search will return results in the following format:

Album Name — Artist Name (Year of Release)
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The user has chosen the client version, device and

service. The default nessage set for the version
w@emvizhesl t he base for the nessages sel ected fBET/GB2007/001675

buil d. These nessages are then overridden by the

devi ce and service nessages 8kts respectively. These

are then overridden by any nessages specified in the

IERgitEE YRV fTRIIRS 828ees 384t foBEkamPle, re-releases (which may contain bonus ot

2007/ 129081PCT/ GB2007/ 001675 55 client build neSsage

updated wapke)Fan be eesily Ristapishedfrpm thaetigitanguage and

copied into the client build nmessage table for this

build. See Figure 35 Client Build nessage. 5 Taking a

Thopyp ofatdhheamasisage satted bi pdptlhmp of thoMbus ad Measuléddy the system.

recor.d, of ~any substitutiaons.made . Update nessages,. .
ettt FIRTer R Toaiel A AeA 0 SRR R RO diuiary, aorid in alphabetica
oeddeent . build inmage is created for each inage in the
default linage set and then overridden with any inages

in the service inmge set. These are then overridden by
zéﬁy&ind§@§3 gdr9ised in the service device i mge set.

hese.i mages..are then r.esiz and_.renanmed and packaged
T;Lﬁe[??fg Sf”éig“.wmremﬂqs F?tm%llﬁ é@o‘ﬂﬁggoéﬁﬁg and i mages form
part of the client build definition and are published
to a 15Production_Server when that client build is
publ isadeName -t Artist Nane(lyark heagthl) i ent Bui | ds For
each client build the follow ng nessage rel ated tabl es
are released to the Production System 20
Halvingnthe Bliiatld Lefigth’ (e oomeks] ensurdsi hatcTiackd hiwing the same name (but of

e gt %%5%@5%?{%%5@ b S L o fath % SideSBY different Alburms.

client_build _nmessage Message_key: The key for each
ssage_ | ang; The nessage | ang fo

Mo ,
l\gg_ifiﬁ%ggé]aegélhw Skepe Sesporieencd anytrgessagzad un esif_cab{e due to the
o@rh]?ﬂhgtﬁ%’f ltlgje-étﬂﬁgﬁfat J;Bﬁd &R 'ilg%hfithge a ?ng% &Ltlti@t!ah _eM(Jn%ent. Also, if

Source” i mage fil®s: Each inmage fi renced in

tlee] saee(Ttimlridechth pagéfezers albRupartheryit wil ewly ke sasiaed poge.

The top matches are retutned sorted by popularity of the Track as measured by the system.
These are followed by further matches of similar (but lower) popularity, sorted in alphabetical

order.

23.7.  Find in Playlists

At suitable points in the system, when a Track is being teferenced, the customer can search for
that Track within Playlists by using the ‘More popup’ option ‘Find in playlists’. A list of Playlists
shated by other MusicStation customers (ot contained within other system-published Playlists)

is returned, sorted by popularity.

2.4. Multi-langnage support

This document desctibes how we manage and use messages to build a client build for a specific

device, service and client vetsion.
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WO 2007/ 129081PCT/ GL32007/ 001675 56 Musi cStati on
updates nmenu itens and i nages while the phone is
WO ommizegs1t A user can configure the Roam ng behewi/GB2007/001675
for MusicStation. 2.5.1.Configuring Roam ng Behavi our
See Figure 36 Screen capture>2Roanm ng options Wthin
Musi cStation a user can configure the Roam ng
2behavi oDevdlopmbiusi cSt ati on. See Figure 37. If the
Roam ng behavi our for Menu & picture updates is set to
Baslk clidne yensioh |relbmed hp Wrevelopraenti ng ardefish ger ofhineddagss lubed by the client.

sk them to. approve./, deny, down] oads, updates. and
TP HRAC HATABESHITES PSR RGPRSR. of iR BB4a deyelopess. Bach
nSR Ok inOUE ehedBodHet BBkt G RNANeEhat ARPedt BEmMMdM MdBe ERent. See Figure 27 .
When the user attenpts to download a track while
Pmﬁﬁl%g’faﬁ@sﬁg% Roam ng behaviour for tracks is set to

Ask they will be shown a warning nessage which wl|

ask themto approve / deny downl oads, updates and
Aoddistgedn added ha rigefanttinh@sage actibygddihf n secaed toomnessage_set_item with the
appra / deni.al, wll configure the settings for the
oG lple st s horogtiogr R pielin e ot fo acts messages
RO dAhoW\dt NTHMIBdex 1A8KinRH Q8P tordBinPinThe M2ASE Hifect:

Warni ngs and Errors Billable actions can be classify

in-two categories: Track Downl oads - downl oadi ng of

pabll Raefciih@SPERST.NBRY, ﬁ@ﬁﬁgiaﬁq%e updat es - updating of

menus | ncl udes™itens suc art listings, You mght

i ke recommendati ons, Cool nenbers and Buzz playlists.

dati.ng of ,pictur such as a chapged i on,a Buzz
THRSPhiE 5P A SR R B Teragel (P rorsRy SyetRas B
pforiles. W) 2007/ 129081PCT/ GB2007/ 001675 57 The
server shoul d exam ne_the_response headers of all
opgrfrreapandssHichel(rreseagrahactMepear(OP B & i B ANAERR:
detected and the user selects a billable action then
exam ne the roam ng option set for that type of action
This mévengOpttiinyes axtba defadlt fofessagratet frehictientiversiwar ked as On
(allow) on the Roam ng options nenu then the action
will be perfornmed as nornmal.
Images that are packaged in the build ate defined in the default image set. Images are selected

from this set based on the image role. See Figure 28 Propetties of an image.

The client version is released with the default message and image sets. See Figute 29 Propetties

of the client version.

2.4.2. Client Version Release

The following records are packaged with a client version release from development to the Build

System:

* The default message set and message set items
* The messages and message keys used by the default message set
* The message langs in English and any other test languages

* The default image set and image set items
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If that action is marked as Of (disallow on the
Roam ng options nenu then a popup will be displayed
wexphazgsy that it is blocked. |If that type OPCEHGBR®M001675
is marked as Ask on the Roam ng options then the first
time in a 10 session that aPP action of this type is
sel ected then the Roam ng Warmng w |l be displayed.
Subs gle @Rigea Gidd By ShoMdiiulities: e treated based on the
answer that the user provided. 2.5.3.Roam ng Warnings
152.5. 3.1, Roam ng Options set to Ask Wen bill able
actions are set to Ask on the Roam ng Optios nenu the
246} | owi MgsRaahitAslatiemi ng i s di spl ayed. The user will

be prqonpted to select a settjng for this fype of ) i
Tesrpkigd Peessages B Ktieaded fl&%ﬁﬁeﬁﬁgﬂg SE T SR0 dehepagt i avallable for
sd@BbH L the lﬁﬁl@@s&%ﬁéﬁ%@éﬂlﬂes‘sag@?ﬁ 1R QAR rggsdgg sithfs bl BfeSsage lang for

selects Don't Allow then the all subsequent actions in

thahlaggusge Seawiguredilshipaglatedioessegsei ng error for the rest

of this session or until Reset Location is selected

If the user selects Allow then all subsequent actions
Whentadtihgar@essagde|tb agervith eadsagt il enfortelthah @ inddga@erahg record exists for

r the rest of this sessjo r..untj| Reset Logation _ »
a bngisgeggoreed by aietSﬁ@C&s%?ﬂ%r& %EE’gﬂérE?ﬁﬁéS%t% fefise; Grige with hat
sévith\Re RS @a3 Rl A¥vil R ROBaFONHlebda QB @+ all languages supported by
25Musi cStation use. Cosing the WAP browser returns to
thelssivécst at i on at the* above pronpt. As soon as the user
I r . . . I N .
S Sich Py Lol 3, B Gl ot Bl B B g logo sud
spBh 24 6:h iR 908 P E¢SB20 Gkt d Bd6#EmshBotVod rimbgds] ‘@hd Bnages defined for a
actions are Eﬁ?}[ to On_.on, the Roam ng Options nenu the
SEBFT Hih (oSt AP eURE APt ihRtise™ e spl ayed the first tine
a user perforns a billable action in a roam ng
session. The user may have set the roam ng preferences
23T tipBitdMdigageast and forgotten that they had
al  owed these chargeabl e actions. See Figure 41 Screen
Aciapdsiffeaset cAROld 1l dThe @b DASi®EThik Qlléls udtoltirritkahedssges in the default

war ned that the i1l be charged for _either track

IERRA -%95%%* t{%? S%‘Fé%%évgﬁﬂae- EF%]?%Wégl GPFYice ddessagp grqperties.

downl oads and / or nmenu and picture updates w || .
proceed. These options can be changed on the Roam ng _
Fopekapde mekelp m@gs my3baReparifisgtoCp prisiqulas devigen sef Figure 32 Device

n_ bi cti are set to Of on the Roam ng
h%%%%g%zge#ealgﬂﬁ%#eé?g% o ng Roam ng Warning is
di spl ayed the first tine a user perforns a billable

Ag%{q(jg%wﬂcﬁﬁa%sn%ﬁgiﬁéo@& s% gteFI xl7j1rcee oéezrri g rrneegsgges in the default

message set that have the same message key.

2.4.5. Service Messages

Messages can also be defined for a service. These messages override the default and device
message sets although in practice messages should be either device specific or setvice specific

and not both. See Figure 33 Service Messages.

A service also has a default language and a set of setvice languages. These are set as the default

language and supported languages for the client build however the build user is able to edit



10

15

20

25

30

15 The user is warned that Track downl oads and / or
menu and picture updates will not proceed. These

- Wopiromescan be changed on the Roam ng opti onsPEEGB2007/001675

2.5.4.Detecting Roaming The foll ow ng process

descri bes how MisicStation detects that a phone is

roam ng: 20 Every H FP request fromthe MisicStation

tigdsé BEforel dbifihe RN &'theBEE] AdeAOL Alftckdie dMNGL Sang@do \Wa¥nly a sub-set of
They have configured the gateway to add certain

theJaguagesi on to the header. For exanpl e: 25
X-WEB- | denti tyl ( MSI SDN) ; ,

X- TFTENOR- SGSN: ERADI US: SGSN- | P- Addr ess) ; X-

A = SR BER s e i, £ L 1

gat eway which the handset is coni ununicating through.

30 W conpare this IP address with a list of IP

Iaddme dextancesf wt Iveant &t epeaify towt 2t fnessdgi®r MDimage is specific to a particular
2007/ 1.29081PCT/ 004/001675 59 network. If the |P

gt s PG SR SRR R R a8 pirife e that bas been
nbha04ly @ésided oh @aBl dTglevicds) BeesHigure 84 Bk atidDeviey Spddiic Mdisages.

by |l ooking up the IP address in the list and if it

decides it is 5 roaming it then it pushes that status

back to the client which will then run through the

2¢hil-es MEssase SubsEmHeR described in 2.5.2. Roam ng )
Warni ngs and Errors. 3. Co nity features 1QIn . .
AR o G ARIPHTRIaG A1 T8 (e et Fito PR i pgalible for
s@REMEbn | todhel il Hddhg 3ABbE Yxdntifle € IsBINinAAGhS RN Eher support
al so provide certain community functionality whereby
pherguebei interact with one another. Each user has the
ability to create an individual profile, send 'friend
requests to other users and thereafter send their
Tplgat/hdls plsase call fsemive ndapinyremipynyayddiess. cusednverfumportTelephone}

i ndi vidual tracks to confirnmed 'friends'. 15 3.1.

Regi stration
The default message set supports substitution and this is hidden from the build user. When

they view the default message it will have the phone number already substituted in.

Device and service messages also support substitution. The tools that manage device and

service messages should hide the syntax from the build uset.

If a substituted value isn’t defined for a device or setvice the build user is required to set the
value before the build can proceed.

2.4.8. Client Build

The user has chosen the client version, device and setvice. The default message set for the
version provides the base for the messages selected for the build. These messages are then
overridden by the device and service messages sets respectively. These are then overridden by

any messages specified in the service_device message set.

The selected languages for this build ate then used to filter the message lang recotds for the
supported languages.
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The first step in participating in the community
features is the requirenent for a user to register a
wazogazopr of i le within the community envir onmePtT/GBR®G/001675
. known as Buzz) 3.1.1. No nenber nanme defined 20 Wen
the user attenpts to access dhe community features but
the user has not registered their Buzz user nane ‘t hen
the Buzz hone page displays an invitation for the user
to register wth Buzz. Menber nane is only mandatoiy _
/% cliepgbuildomesstasdy criorted Errersele mepsapmigneaci Bngyrgadad copied into the client
bbllrxdGle GRD 8k BORL ISk FRLRTSTIEA BORNLASG. 2N/ OF
sel ect An 1nmage as thelir dvatar
cust oner _preference. cat chphrase

st oner ference. avat ar i eid W
I% %ff%@ﬁ%ﬂ ﬁﬁ?ﬁﬁ%F@%E@?%ﬂa PBfonenber nane is
unique in this service, and passes the sweat word
filter then the Buzz honme page shows the new y defined
det ailfesp pggcorhpipnprephsdrutiops magerber name is not uni que
| €5 RGBS LNRE L ol RLHLASIOLR RS 6T een.
replaéﬁng the®user enter MeRber name W tH the
suggest ed nenber nane for the user to either accept or -

dify.... \Wen the_user, has provid a nmenber .nane . .
Atn‘ﬁ’éﬂt Hifd e Fiswed Rt sachingge B e dﬁ‘?’&%% _sateafﬁ&itﬁ? Pvfridden with
abNinSagBERBE sabide ﬁn{%%@tﬁ ToEsel A€ thénQveRidaoi by bAF Bnages specified in the

friends and the number of |istens 10to their shared ™ '
s@Vigsdesiceimageseit Hiese ingagaate thenaerized g tenamed and packaged in the jar.

pl ayli st _count.play_count 15 3.1.2. Menber nane defi ned

When the user has provided a nmenber name then the Buzz
Gheneudd gesspowsd debges fomf part dhtihs cheurbetd definition and are published to a

P 1 i SABATB Ac O

2.4.9. Publishing Client Builds

For each client build the following message related tables are released to the Production
System:

® Client_build: The record for this client build

* Client_build_message: The records for this client build

* Message: Each message referenced in client_build_message

* Message_key: The key for each message

* Message_lang: The message_lang for each message in each supported language.

* Client_build_image: The records for this client build

*  Soutce irnage files: Each image file referenced in client_build_image

2.5. Roaming network selection

When the phone is “Roaming” a user will expetience additional chatges when using

MusicStation. These charges will be applied when a user downloads tracks or when
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custoner preference. cat chphrase
cust oner _data. cal cul ated _rati ng Custoner_count
wo cadenzbogpunt (count of customer _to_custoner WhEr/6B2007/001675
custorrier_id ${custonerld} and
custoner _to_custoner.friend 8¢ atus = APPROVED) 25
pl ay_count ot her pl ayl i st (sunof pl ayl i st _count pl ay_count
MBRBHPH apddtéstAMY ifemsia8d GUSeO FRlle 1 phomé £YSIRRREA etk kan configure
Rating is conputed fromtheir popularity. The
the Resrting hehagiopnfor MrsieStefior. 2 Reconmendat i ons. 30 Menu
options give access to shared playlists and ranked
community nenbers (3.4 Buzz Cool Menbers) who will be
fo i nt ' .. Ihey al so give access to
zgﬁé us2?Séﬁ%%é?%ﬁgﬁéPﬂ§?§§%WH"¥heir friends (3.6.1 Buzz
Friends). WD 2007/129081PCT/ GB2007/ 001675 61 3. 2.
Edit My Profile An option exists via the context
S&cFigie 136 SciEe bapnld! Renligveptidhe user to edit their
profile, which 5 is displayed on their Buzz profile
,screen and can be viewed by other nenbers if
: . { : : . .
B0 SRS PR DS BESE Ko bg USRI, ML S g
36ontext sensitive nmenus within the Buzz Min screen.
- The user can edit their Menber Name, their
cat chphrase, their inmage and view ng options: 10 Show
IfRheRiok@ing Hebitis @ for mﬁttd&?ﬁm&ﬁ&b&ﬂﬂ@ defo ﬁlsx@fh@ﬁ WhEbd shown a warning
ever visible to other nmenbers. The default is Yes.
mEp3e0 W%‘Eﬁt%é@@l 1o gRRPY DV e slofaloads updifee prds additional chatges

whi Qi oeangéﬁ Ses@5:2 skl ALEMA BB L8 h@ﬁ{gggg%%n%%mlgi\

screen. The default is Yes. 15 3.3. Ists
menu option gives access to shared playlists which

i Ll be interesting to this user. ~'You M | ke" .
Wheb P S EBR  Pviah & Sach 37 Rt e wlh R iingppavions fo
trhdke s &elte cA@dhéyowilltHei shows & wittingBeskipe Grm@NGHlt dsRAhem to approve /

Engj ne_See 2.2 Recommendations. 20 For _each shared )
den ,a‘{ﬂ“fnéfta%f,n@dm itk adgriopplaaparsenwhilipringo Thiy |apdqn, Appreval / denial,

Wﬂllhg)nlsffgg{e_ hatseBo@RY thhuIBIDRLsM el ﬁ:@g’%}@ 99 SBRen captute - Roaming
arnil)a/gs — Ask prompt

2.5.2, Roaming Warnings and Errors

Billable actions can be classify in two categoties:

* ‘Track Downloads — downloading of audio files.

* Menu and picture updates — updating of menus includes items such as Chart listings,
You might like recommendations, Cool membets and Buzz playlists. Updating of
pictures such as a changed image on a Buzz profile or downloading new images for

artist and album pforiles.

The -follow process will occur for evety connected billable action for each new session of

MusicStation.
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pl aylistname 25 playlistowning_custoner_id
custoner _info tecommend pl aylist set_id

wpbayht®si nage_set id playlist_data. cal cul at edPCEGB2®7/001675

30 3.4. Butt Cool Menbers A nmenu option gives access
to nmenbers who -will be intebesting to this nenber.
"You M ght Like" nenbers are other nenbers who are
simlar to this nmenber. See 2.2 Reconmmendations WD
2007/ 129081PCT/ GB2007/ 001675 62 for detail of how this
i ‘%St The seyeghedd expnipe therpppaselisadasnoialiraquestsigoming from the client.
Profile" option set on their Edit My Profile screen
and dfhennepmiger @a‘éaﬁe%%ﬁflldf theeduger |seln@ts aobﬂlabie agéay thein| ¢xamine the

be i zj;(rgﬁi pé‘t[o% sV\Q Eor ﬂgatc] %?ﬁ %If c%Wh b%hons meénu.

custorner

cust r refere qav rmeld

cust g%c‘?%“%éc&#%ﬁ& g%%t%?r%)r e ’:“amng options menu then the action
cust QilBe gkafodmedbhoidraabd rati ng count of

pl ayl i st where owning custoner_id =

$fa emm@sﬂ QUSHRBRG! Off HRaIR~D onARS RS idYRIIBES meny then a popup
(0]

Profile A user can view details of another menber

t he WH%‘?%@‘EPA%YF@SX@@?%@EWW&? e nember is opened from

a list of menbers (e.gy. fromthe 3.4 Cool Menbers

scY edrhatagpeet sctiof 1y thetked gy K oo therRoadiisg ppetyced theTnmhs ﬁrst time in a

SO CEREANAYCLRE SHR 8" RLP Hrer 2. RESnIR WY Bing il be
displayed. Subsequent actions will then be treated based on the answer that the user

provided.

2.5.3. Roaming Warnings

2.5.3.1. Roaming Options set to Ask

When billable actions are set to Ask on the Roaming Optios menu the following Roaming
Warning is displayed. The user will be prompted to select a setting for this type of billable

action while roaming. See Figure 40 Scteen capture - Roaming Warning — Ask prompt

* If the user selects Don’t Allow then the all subsequent actions in this area will display

the Roaming error for the rest of this session or until Reset Location is selected

* If the user selects Allow then all subsequent actions in this area will go ahead with no

further prompts, for the rest of this session or until Reset Location is selected

* If the user selects Terms & Conditions 2 WAP page display terms and conditions for
MusicStation use. Closing the WAP browser returns to MusicStation at the above

prompt.

As soon as the user returns to their home network this watning would no longer be displayed.

2.5.3.2. Roaming Options set to On
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15and set up at |east their nmenber narne. The view
includes a list of all of this nenber's playlists that
w0 bwy/1tmmse shared. Openi ng one of these di spl aBseT/GB2007/001675
playlist. For each playlist the screen shows the
rating and the nunber of tin¥s that a track fromthat
pl ayli st has been listened to with a qualifying play.
WienthiBhe @E@nﬁ&e%%f&@rpb@ﬂﬁé Rb#nihf @ptloRs neults $8@fving Roaming
"Thi s nmenber has_not yet shared an Iayllsts IS
Wairzipg iydeplayed thei fiststine o gserpgiorms hé gblg retdpTRingy tqagying session. The

e e e e Bl Bl G Rlpotich e ey had

altavtedehese shapgdable abxdvmn. $ek Hiduee Hebdrem dapturgy- Bbsping@dionn set to On.
this screen has the "Show ny top tracks" flag 25 , set -
on the 3.2 Edit My Profile screen. The list displays

Thé hﬁax@&’@@éd $halt @ReySwill RACkSrged MbiSeithsr ik Ewnléddi®r h@Pudind picture
nost % %ed tracks by this nenber listed with nost

upRest fovpleadsgpd /Toremenspsndcisfusaipdates pilhprogeedahiesgfoptions can
bt Bg e&&@@%%km%ﬂ% %§%9§m£EC|Uded ar e: _cust omer
pre rence nic cust omer '
preference. avatar _i mage_i d cust omer

pref erence. catchphrase

25571 1 SpR T D) %ﬁ%ﬂ%&%' 03

Whle Ngyb;ﬁa%}én;cgeﬁmre% L.ayd iot 63 4RDRR c%ﬁ}eﬁp ﬂ%u%@gﬁo%g Roaming

ere playlist owning_custonecl ust or ner |
V(@utgng) redispdayedh thef firsietiae @osedt pc(rf;mmma l:@liable action in a roaming session. See

pEust r to cust cus id ${cust0|nerld}
‘@Ef%ﬂ&ﬁ’“ﬂ%‘ S[g‘gaf%ﬂ%gpf%f’ 2.0t Us APPROVED) 5
playlist.name playlist data.calculated_rating

| ayl i st _count. pl ay_count ] )
The user is warned that Track downloads and / or menu and picture updates will not proceed.

These options can be changed on the Roaming options menu.

2.5.4, Detecting Roaming
The following ptocess desctibes how MusicStation detects that a phone is roaming:

* Every HTTP request from the MusicStation client to out server goes through the
MNOQO’s gateway

* They have configured the gateway to add certain information to the header. For

example:

X-WSB-Identity:$(MSISDN); X-TELENOR-SGSN:§(RADIUS:SGSN-IP-Address);X-
bearet:§(BEARER_TYPE)

* The second field here is the IP address of the SGSN. It is the IP address of the gateway

which the handset is communicating through.

* We compare this TP address with a list of IP addresses of the gateways on the MNO
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playlistimge_set_id 10 3.6. BuzzAdd as Friend This
screen is displayed when a user selects "Add as
wa-eaoenzbosppti on from the context sensitive neneCT/GB2007/001675
anywhere a nenber is selected. The user can send a
message as part of their fri%hd request. Wien the Add
as Friend option is selected against a nenber, and the
menbaétwiogk Not yet this 15 user's friend a friend
request screen is displayed with fields for the name
Ofe t orh BRI RS reds REndt oh @RI gt QRGBT th&in8BlaDhe h@n@BTis foaming
text body where the nenber can enter sone text which
-wWill be sent to the other nenber as an introduction as
to who they are. Fields include: ,
)T beistrweramalps ¢liie eahwtomby kovding @Othe IP address in the list and if it decides it is

customer t.o cust r est . bo 3.6.1.. Friends A
<Pl el BTSSP PRl 3o Sy S Bt e s and
udte phefipts dédciibanis 2.5 4 RongUBotintvasd ARk i ends 25 then -

this displays the nmessage "Your list of friends will

be shown here". In addition a list of this nenmber's

pendi ng friends requests is dsiplayed. This title and

3Ji@3nﬁﬁhdm9qe§nggn if there are no pending requests.
Fi el ds i ncCl ude: count of custoner to _custoner

where custoner id = $ {custornerld} and

30customer _tq_custoper.friend_status = APPROVED from .
I AR AGRATSTOAEA PABEE: ik teaeries B IBURAY capacity the client
2 LD pr¥Rae Q0 Hid eSHABLRIT RASROT: &y @rs can interact with one

3.6.2.Add Friend by Nanme A user can sel ect an "Add
arthesnBadhyuskiahas tharelnlity opticot andndividuad pofie senss Eiendy requests to other
o5 L2 8y T B BB R ol o i
trackg itS t@rfeshetl FEbddshrenber nane. The user needs to ent er

the nenber nane of the friend to send friend 5request

to. Fields include: custonet_preference. ni ckname

custgoner tq custoner_tequest. body
3.1. egisitation

The first step in participating in the community features is the requitement for a user to register
a unique profile within the community environment (also known as Buzz)
311, No member name defined

When the user attempts to access the community features but the user has not registered their
Buzz user name then the Buzz home page displays an invitation for the uset to register with
Buzz. Member name is only mandatory field:

. cilstomer_preference.nickname

In'addition the user can optionally entet a catchphtase and/or select an image as theit avatar:

* customer_preference.catchphrase

* customer_preference.avatar_image_id
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10 When the nenber selects "send" and a nenber with
that name is found (whether that nenber has their Show

waemiiit®sopti on set or not) a Wien the nenber Belt/6eBR®7/001675

"send" and no menber of that name is found the user is
notified and asked to re-entéQ t he menber nane.
VWhen the nenber selects "send" and that nenber is

I£dne@BeYhabl¥ i§ ubi§ed inSthis lsb91ee] ahb %aéé%ﬁ!he'sﬁleﬁ:g%rﬂ filter then the Buzz home
15notified to this_ effect 6. 3. Add Friend by

P%Séﬁﬁbﬁ’éwmﬁn%ﬂﬁﬁé?fééﬁ membfirspl ayed when a user
sel ects an "Add Friend by Nunmber" option. The user
needs to enter the phone nunber of the friend to send
If memhet meglesot unique\ld this suviee thhatiert heyrn? @a ke erks bplgring the user
é/\\ﬁ/itlrglout the country code and the default country code
be that of the country that the service is

nRBHeChAh &¢itNtiebugdes R dfenlbREhaHlEFor the user to either accept or modify.
cust oner _per son. nDbIk nsi sdn

custoner_to custorrer request hody 25 When t he nenber

( vvh o ﬁserf}%g‘? as t el r&%ﬁ %r of g Lﬁﬁ%l Sfc})l%&g 'ihe previous
dcjmlsrfot )lnam\dh:bnr arhba n@ninef tizalsedy @nﬂ&eaﬂj 'fn@dd ambtheenitier of listens

t%lehﬁ‘ ({1% is found the user is notified and asked
} T &2 % e nenber name. 30 When the menber
sel ects "send" and that nmenber is already this user's

frlend the user is again notified to this effect WO
dorPrors o rPEHeaB007Y 001675 65 3.7. Send Track or

P']ﬁé]hé StouhbbSy n is displayed when a user selects
er&loto lﬁ- ¥‘én " option on a track or playlist

anywhere in the context sensitive nenus. The user may.
sel ect one or nore friends to send the track or

34l2ay| i Metnber himpedebnedust have their own nenber nane
set and at | east one friend for 5the Send to Friend

Yastitbnuses hpepiomiged e dnenmhes indee ithrsl thg Buzz home page shows details for this

member.

. customer_preference.nicknathe

* customer_preference.avatar_image_id

* customer_preference.catchphrase

* customer_data.calculated_rating

¢ Customet_count.friend_count (count qf customer_to_customer whete customer id =
${customerld} and customer_to_customer.friend_status = APPROVED)

* play_count_otherplaylist (sum of playlist_count.play_count whete

playlist.owning customet_id = §{customerId})
Rating is computed from their popularity. The algortihm is included in 2.2 Recommendations.

Menu options give access to shared playlists and ranked community membets (3.4 Buzz Cool

Members) who will be of interest to this member. They also give access to the uset’s own

 playlists and their friends (3.6.1 Buzz Friends).
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inatattachnment.track id custoner_preference nicknane

custoner_mail.custornecid 10 mail.body A list of this
worzovhazdosl fri ends i s di splayed. The user cli ckBCEGB2007/001675

friend to select and clicks again to desel ect. Any

nunber of friends may be sel ékted. For each friend

their rating, nunber of friends and nunber of |istens

are displayed. 15 On selecting send a confirmation

message is displayed and the user is returned to their

_ﬂgﬂtﬂaﬁ,g@mggﬁk 3.8. Send a Message 20 The cl.ient also

has the capability od sending a nessage w thout the

addition of content identification. The nessage screen

di sp] ays, the follow ng fields: ust omer , ) .

ARePREOR F8it i the GoRigEh BRsiidYe ey Bptallows fheceriifoedit their profile, which

isP@ M yed BAUYciB BAz ISschdefi 1801 RY bd Blefved By &ftRer! Bembers if appropriate
di spl'ayed when a user selects a "Wio's Listening”

opperisoe Setontt tishdisplayred whesmuthorvsesr selegts len “&idituMy Repfiedtopten from the

’ cﬁ)lllt{él tI slegsﬁ]ﬁvggt){e\/}l@lg rvsgthﬁnnthte Iﬁlzw&séaé{a{qﬁ ’1‘%1% & agl Ilrg).}\gﬁhetir%ember Name,

ast te nmenbers registered W uzz aye
thidiecatchplifadehBieirtifibge dadetiewitd @rioas Who' s Li st ening
option on. Wat is displayed depends on the type of
obj ects the option was sel ected agai nst as fol |l ows:

« W 12R0 Pl ® 0@ LRG1 GRRBRS 00 1A eBS profi@kkever {iBle! B3Sdther members.
10 ne y th Al b h nb

menbers to pla at track um - the 10 nenbers
t ol'lpd defaudt it Yesekt hat is in that al bum Artist - the

. lP?%iﬂ“l} gl%}p?(ﬂf E%E?Saté ?co%sggnew egieg%ﬁi(s) Ql\é rtshl%lro%#té g,ﬁtgstrS%rrqn Hsted on their

play.a
t hatmpdraydfils bcreen. The default is Yes.

3.3.  Shared Playlists

A menu option gives access to shared playlists which will be interesting to this uset.

“You Might Like” playlists are other users’ shared playlists which have been selected for this

user by the Recommendation Engine. See 2.2 Recommendations.

For each shared playlist the client displays the Shared playlist néme, the star rating and the

member who created the playlist:

* playlist.name

* playlist.owning customer_id

* customer_info.recommend_playlist_set_id
* playlistimage_set_id

* playlist_data.calculated_rating

3.4. Bugg Cool Members

A menu option gives access to members who will be intetesting to this member. “You Might

Like” members are other members who are similar to this membet. See 2.2 Recommendations
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The fields are: custoner _track order by
| ast _play_date 10 custonet _rel ease order by

wo agv/1plosy _dat e custoner _arti st order byPCT/GB2007/001675
| ast _pl ay_date cust onaet playlist order by
| ast_play date 3.10. Inbox 18 ncluded in the community
views is an "I nbox" that displays all nessages to a

fatsREailiof Glovtthid Gist® 6 aed SOR %MWH@E'MSS}{OWO%h @btion set on
3.10.1. I nbox _.Track Recommendati on Messa

ﬂ%ﬁ?ﬁrﬂﬁwy Profile yieen 28d pisrns plready genfirpied fiends Oétherl%ielwﬂli be listed here

wiBSEARoWnblde@ppear in the Inbox with the follow ng
20fields defined: nmmil.kind = MESSAGE

mai | | tora_cust oner id mai | . sent date 25 maitkind =

(I)\%lVE DATI.ON rmail.fromcustomer _id If the
usélg(mere'r%e STeAEUSKIA™EY el ecting it then a nessage

OS%%&el:?pr@tbﬁﬁJ:ealyf'ﬁdr whide_idhe following fields: 30
mai | . from custoner id

* CR¥EtOPISEATipteostedecusipaRsL Sehrdde i d

* customer_data.calculated_rating

* count of playlist where owning customer_id = ${trecommendedCustomerId}

3.5.  _Another Member Profile

A user can view details of another member of the MusicStation service. When a member is
opened from a list of members (e.g. from the 3.4 Cool Members screen) aspects of their profile
are displayed. This screen can never be shown for a member who has not yet signed up to Buzz
and set up at least their member name. The view includes a list of all of this member’s playlists

that they have shared. Opening one of these displays the playlist.

For each playlist the screen shows the rating and the number of times that a track from that
playlist has been listened to with a qualifying play. If there are no shared playlists then the
message “This member has not yet shared any playlists.” is displayed in this section under

the Shared Playlists heading. !

In addition, a list of the other membet’s top tracks is displayed. This section (including the title)
is only shown if the member being displayed on this screen has the “Show my top tracks” flag
set on the 3.2 Edit My Profile screen. The list displays this member’s top 5 tracks. This is the all
time top 5 moét played tracks by this member listed with most popular at the top. The user can

select Play on any of these tracks. The fields included are:

* customer_preference.nickname
* customer_preference.avatar_image_id
¢ customer_preference.catchphrase

* customer_data.calculated_rating
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WO 2007/ 129081PCT/ GB2007/ 001675 67 mail.sent_date

mai | _attachrnenttrack id Recomended tracks.
wa\bdanmosarti sts or playlist names appear hi ght¢ybBe@®7/001675

in the nessage and 5as a user scrolls through the

nessage each subsequent one 6% highlighted. dicking

on a track name has the sanme behaviour as if the user

«h @t QHerpidlist 0 Pl @iy ONog t r agkylish cBudtp®§Keount where
lﬁg?yg e, fep ok Wi be added th Tha i Taf e

c urlaylistovystingy cassemenmid 3§ frypioprediddhbl ayed noti fying t he

Lu t hi 10 13 .S [ 1
vac st b R ol el Glsfiind: B, REMICARAL! ABtomer id
pl Eytstehedd pasbagener [tb_appeaer.friendt deaud 1 BPPRGVAD)

mai.l .fromcustoner _id 15 maillind = PLAYLIST

* REEEINERBIATI ON nai T attachnentplaylist id If the user

. stadd’{g&ﬁ@ﬂ;ﬁecbyaﬁgl ecting it then a nmessage screen
is displayed with the follow ng fields: 70
* malaylist emane by .owent i d

,C ref errence. avatacinage id nmail.sent _date
' n&’ﬁ%ﬂgg%{ﬁgezg&ﬁgl | _attachroentplaylist _id 3.10.3.1nbox
Friend Request Message Arrived When anot her nenber
makes a friend request to this nenber then a nessage
3vd.| | Bappeddd wnFriakd menber' s inbox. Wien opened they
have chance to approve or deny it. We do this within
TBRacpepisplisplapgbwhdres wseseldacs “Beidray Exsdodd dpoon from the context sensitive
i nteraction.

The nmessage headi ng di spl ays: Sy
S PBREIEE & BARGOR ST uedie Lo TR SRR itpessage as past of their fiend
request.
When the Add as Friend option is selected against 2 member, and the member is not yet this
user’s friend a friend request screen is displayed with fields for the name of the member the

friend request is going to and a text body whete the member can enter some text which will be

sent to the other member as an introduction as to who they are. Fields include:

* customer_preference.nickname

* customer_to_customer_request.body

3.6.1. My Friends

A “My Friends” menu option displays a list of this member’s friends. If the user has no friends
then this displays the message “Your list of friends will be shown here”. In addition a ]isﬁ of this
member’s pending friends requests is dsiplayed. This title and list is not shown if thete ate no

pending requests. Fields include:

e count of customer_to_customer where customer id = ${custometld} and
customer_to_customet.friend_status = APPROVED

* from customer_to_customer_request whete friend_status = REQUESTED
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WO 2007/ 129081PCT/ GB2007/ 001675 68
custoner _to_custoner_request.fiend_status = REQUESTED

w@penilzgst he nmessage di spl ays: PCT/GB2007/001675

custonet _to_custoner_requestto_custoner _id »

custonmet _to_cust omet _request bbdy Sel ecting continue

di spl ays a pop-up with the options: 10 Approve - only

3di.Zpl ayAdd FriehdibgNaequest hi ghlight (don't grey out

since for vast majority of Inbox itens this option is

Mnuter cal eleants) “AdkRyiendoy Wawie’s pleay epitiorf tdmsddemtHRe g 3y their profile

hi i.ght . Bl ock - l.y.displ ayed | f Friend Request .
o ooty B B B bbb I PSS, 1 rgpea
tiRgabhembedth@hy. THBtusdih@eeds & ntbL8R ARG L dr ShafleQSBlle ifend to send friend
custoner _to_custoner _requestresponse ( APPROVED,

resorgtee Fifdsaededs:  ABUSED) 3. 10. 4. I nbox Fri end Request
Response Arrived Wien a nenber responds to a friend

request fromthis user then that response will appear
*i ncusteinst eefoentsnitlaoke. There are three possible

Jesponses that this rreg?%r w Il see depending on
Whet ET R B SR Ec cept ed, deni ed or bl ocked

the friend request: 25
customer _to_custoner_request.friend_status The table
Whenrthgupenhs selestis “€pd” end |aemembet wifh thatdnrms s fowfd (whether that

deifhel RAPQBS gﬁow?lgqée %Bﬁgn E&%Q’So-tges?“ Message Arrived When

the member selects “send” and no member of that name is found the user is notified and asked
to re-enter the member name.
When the member selects “send” and that member is already this user’s friend the user is again

notified to this effect

3.6.3. Add Friend by Telephone Number

This screen is displayed when a user selects an “Add Friend by Number” option. The user
needs to enter the phone number of the friend to send friend request to. We assume that they
are entering without the countty code and the default country code will be that of the countty

that the service is associated with. Fields include:

* customer_person.mobile_msisdn

* customer_to_customer_request.bbdy

When the member selects “send” and a membet with that number is found (whether that
member has their Show Profile option set ot not) a When
the member selects “send” and no member of that number is found the user is notified and
asked to re-enter the member name.

When the member selects “send” and that membet is already this uset’s friend the user is again

notified to this effect
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A text nessage is simlarly displayed in the Inbox and
the relevant fields are: WO

- WQ2D71199081PCT/ GB2007/ 001675 69 nmail . from custDGBR007M01675

cust omer preference. avatacinage id mail.sent_date
mai | . body 5 3.11. Ceneral Me&sage Alerts and Expiry
3.11.1. Message Alerts Wien a nessage or nessages

3an.r i Send Qvack 0RNBRRYLizhen we di splay one of the small
popups at the base of the screen. The popup will be

Ttissypteay éddispigyed fwdren eacshr splatpa 63endaesSagad” bpadn A a track ot playlist

arrive, and can be. displ a as soon as the server. has
ointictiin R cort Rl OBk Merty FibeaRrane hReoaran maEgBgo send the
tabHd br 18168 CRIgTusEOIuaNAvE HieR! ANEReRbaetaN0R: Ald fMedhbne friend for

client has snapped back to the Now Pl ayi ng screen so
thesSead to Ferndmpsier tpbe etpbledsBelds inglyde:| f t here is no

Current Playlist then the popup is displayed 2 seconds
after when the client would have snapped back if there
* hadaihegwhaeuirackntl Pl ayl i st. 15 After one popup has
been read qu acknowl edged then if any nore nessages

* arPP ORGP EHIS&BEsi on t hen anot her popup will be

o di GPLAWE Gnail customde$Bages sent while this nmenber was
offline will therefore likely be displayed soon after

*t eglllxgst art the application. 3.11.2. Message Expiry
Read nmessages will be expired 1 day after they have
been read. 25Unread nessages will be expired 5 days
Adist ef thisheerbets fhasls redisplgkdrFledistoclitksei friead ke tedre end clicks again to

RS AT TRER R LA, PLETGRe o ERe R Tioffeng, mumber of
frédn@§ @Tndnehdr BEligter b Sdigi1Rd.

On selecting send a confirmation message is displayed and the user is returned to their initial

screen.

3.8. Send a Message
The client also has the capability od sending a message without the addition of content

identification. The message screen displays the following fields:

customer_mail.customer_id
customer_preference.nickname

mail.body

3.9. Who’s Listening

This screen is displayed when a user selects a “Who’s Listening” option from the More menu
on a track, album, artist or playlist anywhere in the menus. The screen shows the last ten
members registered with Buzz who played the item that this user selected Who’s Listening
option on. What is displayed depends on the type of objeétﬁ the option was selected against as

follows: ‘



10

15

20

25

30

Expi red nmessages will be renoved fromthe Inbox at a
convenient tine. It is not essential that the expiry
weanrotesar e adhered to exactly. For exanpl e tPeyGBR@n001675
be renoved fromthe Inbox 30at the start of the next
session after their expiry. #n additional field is

therefore defined for the date mail is received; WD
2007/ 129081PCT/ GB2007/ 001675 70
custonmer_nuai | secei ved_dat e 4. G aphic User

* | nttaskfa e gsalf) membstsiip 8lsy Sranppéndi x 1 descri bes the
» Shibyn — the 30 of TN 01 QA8 BLERI BGEHPE, S, 1. mCom 10

. 1. Overvi ew Misi c tion client applications are
're‘tpmmr—edletla}t &Q)memebertmplnel arkibyShataith server to
d oad and ri,ous The tocol that
Nﬂﬁmi@t Flas éaﬁt lél§ 6“? P]lﬁ%%frag%fa?rﬁégﬁé’% nust be
capabl e of being inplenmented on a variety of client
technol ogi es, e.g. Java, Synbian, and 15 W ndows
The Brldeare] t must al so sol ve the issues documented in
t he docunent "Connected MiusicStation |Issues and
Requi rements” 5.1.1.1. Protocol Hi story MyFone used Hl
* 1Ruttonter arsk erdeelby hst_flly_slatexper i ence showed up sever al
i ssues with the TP request and response having to
péél%tofrﬁf-éf}ﬁ”r?e%d@?gi[gft gqu ys. Qperator gateways and
« Vajubtokier 26istBRiel By RGopIes daegul arly interfered with the
HTTP headers usual |y b% failing to forward them This

* | sugpmepplayhs okdsy by et ples-detfat ed to the creation of
this protocol.

3.10. Inbox

Included in the community views is an “Inbox” that displays all messages to a user including

messages and recommendations from other usets.

3.10.1. Inbox Track Recommendation Message Arrived

When a member sends this user a track a message will appear in-the Inbox with the following

fields defined:

* mailkind = MESSAGE

¢ mail.from_customer_id

¢ mailsent_date

¢ mailkind = TRACK RECOMMENDATION

¢ mailfrom_customer_id

1
‘

If the user opens a message by selecting it then a message screen is displayed with the following

fields:

¢ mail.from_customer_id

* customer_preference.avatar_image_id
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To transfer several files in one response, this
protocol took inspiration fromMME An earlier

wo eo782%81 of this docunment used M ME |i ke bouneer/Gasorno167s
separate the different files in the response. This was
changed to use the offset ané’l ength:notation in the
header. This allows a 25client to gui ckly access the
«dafnail @hj détes. Only the header needs to be parsed, and
not the body contents. (see section 3.2.7) Previously
*stE¢ @g&€§tﬁgéﬁxb bi nary representation to allow
themto be extensible whilst still being understood by
ol der clients. This has been sinplified to use integer
Mmm@sndeldaiacmnﬁlhen&a agistsyor playlist shwesl appeahbighliph tegisinwied message and

as_ b The server,sendi.ng the t
AADpY orSJCrro ate “@%%5‘ gf?fﬁ‘é’l @8‘7/‘%@@&%@@1 st at us

code to the client addresses the issue of introducing
new status codes. The server will_ only ever sen

Clildng an 8 Haeksnampedhastthesamshsbeti agif .%vsevb%ckse&mted Add to Playing on a
tHBORr SLARAR:. 1L MOS.E @M'b@%ﬁhéﬁ {30he RAG %k" Bl Rt Plgyhﬁta zgld a popup

uni quely identify acknow ed gnents i f the sanme
dbgbyedrieifying dd usevditlds. tines in a session, or |f t he
acknow edgenent was sent in a different session 5to
the session that the data file was sent in. The

w I d t d Put
TR PR AR G s,
“&ﬂ:ﬁqﬁe O ER T i B
t he nDblle phone does not have a-static |P address,
10 usual ly connect -via a nobile

because it will
nga M-5P YRy there is no way for the server to

miaflikindat BLANRISORPOOMBMENDAMOGR2 0 handsets coul d use
t he Push Regwstné functionality to send an SM5 to the
s

g pAtiaekp et ting that the client makes a request
to the server, but this functionality may not be
avai |l abl e on all target handsets and client platforns,
Isthe wbee ppérsraemedsggel bylselsctmgtiath erom mpssagoceden Shdisplayed vith the following
ﬁgased upon the client initiating the communication. 15
€ protocol nust be able to run over HITP and TCP/IP
socket connections. These are the two nbst commonly
avallable connections made available to us by the
* c1rEktopLarogssd

. customer_preference.avata;c__image__id
¢  mail.sent_date

* mailbody

* mail_attachment.playlist_id

3.10.3. Inbox Friend Request Message Artived

When another member makes a friend request to this member then a message will appeat in
this member’s inbox. When opened they have chance to approve ot deny it. We do this within
a popup since the user is being asked for intetaction. The message heading displays:

* customer_to_customer_request.to_customer_id ‘
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The protocol will assune a reliable transport |ayer.
The protocol will not need to be able to re- request
wo pd7arzadsmml packets of a particul ar response. ACEGBR®rB01675
UDP socket connections will not be a supported
transport nmechanism To supp@t an unreliable
transport layer would requite a 20l ot of extra
o f ugbienad i dadtoiner_toeMBehe Stadld 0 oeeb and TCP is
avai l able on all clients that have UDP. The protocol
nmust be able to support the client transferring data .

; [l as the client nmaking requests
AR B 3 el

at a e’’server. This is required so that
error data, |ogging data, usage data, playlist
i nf or mat i qu and user rel ated @ata can be transferred

YU+ 10e SBI T+ S TS e sHd8HE - Per . As the MusicStation

clsforAer! RUBREImd:_fe§8RORsH protocol it is nodel | ed
cl osely on HTTP, "borrowi ng several of H | Ps

features. The MusicStation protocol is text based

sH&dl Cgmuﬁg%lh sga&ﬁirg@%\%fthﬁlt?p?igh% this is so that it

can be 1 np n - many di rent client platforns
wi t hout any of the encoding issues 30associated with

bi pary data. . WO 2007/ 1 81PCT/ 007/ Q01675 72 The .
* i g DRTb g A e Hﬁéﬁ e RSB est majort
t b 16hdxEfinsARE ofiiéh B @bVRIevadki S IS an exanple of a

sinple request Tromthe client being fulfilled by the

* sdpsrgr only dlisplavied Htlirisad Reauesblrighlisheat i on happens in

Rt 5 a ' : ' : Request / response
fIch%(\?\?I% %ﬁ\?\@ﬁggﬁﬁﬁgﬁe&g@g%@gﬁhe next di agram
* s Reperthdwsd -henlg displyedsi€ AdendRequepn dpblighe t he client. As

the client/server comruni cati on nust al ways be
triggered by a client request, the only way for the

TBEHh3EY refpfdnbiBik rogedrigquest fromthe client is for the
server to piggyback the request on a response it sends

to the client. See Figure 45 Server sending a request
o 1 QuitBRieL hd RBtomdO request.response  (APPROVED, DENIED, BLOCKED,

ABUSED)

3.10.4. Inbox Friend Request Response Artived

When a member responds to a friend request from this user then that response Wﬂl appear in
this member’s inbox. There are three possible responses that this member will see depending
on whether the other member accepted, denied or blocked the friend request:

* customer_to_customer_trequest.friend_status

The table in Figure 43 shows the title, content and result of the responses.

3.10.5. Inbox Text Message Arrived

A text message is similatly displayed in the Inbox and the relevant fields are:
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Note that in normal operation the server will always
respond to a client request, even if there is no data

wo eoovhzosesponse. The response may i ncl ude j USPCEGB2007/001675
status code (see 'The Server "Response" protocol
section). Robot clients &9d requests exceeding a
requests per mnute threshold are not nornal

o Op@KIFHIOustdB@NE t he server has no obligation to
respond to these requests. Real clients that do not

* r sedpwet_prefuprReavaiEsivgeddare expected to retry the

. reqt er a reasonable tine. Like HITP the
NESI%%%%?%%n Prot ocol uses a header to hold the

* metadlbddy a about the body of the nessage, which
contains the actual data being transferred. This
docunent describes the protocol, which is concerned

i, th _just ese aders. _The body of the nessage can
. 3'317”@]!"""‘(%1{42{?%%%? 44 B8 ent i npl enent at i ons Li ke

HTTP t he header and body are separated by an enpty
315 e, HMessogerpleris) j ent Request protocol 5.1.2.1.Header

55.1.2.1. 1. The protocol identifier The first t of
Why s Fisdifes P fier e A op P SRS AaHR ARy ey e all popups at
ths Gatdaf tHehRrRLI VBl Jopegivdil be didplayed BHEEE e@@MFiﬁ%&sages that
that the data it has received is indeed froma client.

artfrfe 2pf 2ok lisplefed s poasy asthe serreridies prsed theee mpsgegep o the client. The
ne§9 Fn%ssgge!s Wb @fgecg%?f;\?g gﬁl&j df }é&ez {e@&&@\s;a%er i %ﬁ&ft@l‘ép&ﬂbped back to

identifier use sicStation 1's: . .
thg Q% R2E08 43T/ sGBR 8071000t vpt the upB TIPwT if thestiand Sukent Playlist then

Musi cSt at.i on ansfer Protocol. 55.1.2 1. 2 The .
e ERpae by ited B APy b e Gfiped back if there had
bdefl@Murfeh€Plajlist. t he prot ocol version number. This

protocol identifier is entirely separate fromthe
~client version nunber, the server version nunber and

AR BuERhEGS U360 Wclolfedgld 8Rb 0420 $1R0 oAUAD crrive during dhis -

There "‘can” be many different vérsions of the c
sessppl themepashertpogtp will be disdlayede t he sane protocol 10

ver si on nunber.' The protocol version nunmber wll be

in the formmjor. mnor The m nor nunber shoul d be ‘
Mediagee aaa dvifile rthis oshee Rha bffimavilehedetort ikelpbotinglayed sand after they

stgr{] Slerg%{ﬂ(i)cradon.
3.11.2, Message Expiry

Read messages will be expited 1 day after they . have been read
Unread messages will bé expited 5 days after the user has been alerted to their existence.
Unread messages will be expired 30 days if the uset has not been in the application and hence
not been alerted to theit existence.

Expired messages will be temoved from the Inbox at a convenient time. It is not essential that
the expiry periods are adhered to exactly. For example they might be removed from the Inbox
at the start of ie next session after their expiry. An additional field is therefore defined for the

date mail is received:
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nunber shoul d be increased with significant changes to
the protocol. Initial devel opnent versions of the

w@emraezosl Wi | | have a maj or nunber of 0. This raET/GBR®7/001675
increnented to 1 on the 15first production rel ease of
the protocol. The sewer softiare should al ways be able
to handl e every rel eased version of the protocol so

o t Badtotbr hiilbaekva@rddley conpatible with all ol der client
versi ons. The protocol version nunber will be on the
sanme line as the protocol identifier, and separated
fromthe protocol identifier by a forward slash. 20

4I\/@'EE ﬁcbswqﬁtekfagg#g@ﬂlfg%ﬁ% that this is version 0.1

the MusicStation protocol. 5.1.2.1.3. The request

|dent|f|er 25Each request sent by a MusicStation
client wll include an identifier. This identifier
Appesdixedaseritraha@ULhi s request in the current session.
There is no requirenment for the request identifier to
be gl obally unique This request identifier can be any
string up to 32 characters long. WO

5.2 CopipoE8lipaT ACBeg001675 74 nade by the client.
This request identifier is requited so that the server
can identify duplicate requests fromclients. MyFone
experience has shown that nobile phone client requests

#¥net i nes be very unreliable. This neans that the

client nust be able to automatically retry a request
if it has not 5 received a response within a
{ asonggle_anount of time. Wien the client has not
‘ecei vetl & ¥¥sponse, this coul d be because the request
never got as fat as the server, or it _could be because

Mﬁﬂ@t’s"é\n\FéFmtsaPP]é@BWe frapiradostcoppect Frothe psisSiption sresidy download
angmgﬁad%aﬁ\@ﬁ/s BACHKE Bx&tg&l eilak ﬁ/ﬂfsxcﬁéﬁ&)’ udel 34) Fo : tgtht'gqge server must be

uest identifier I's strai ghtforwar
cagdﬂq/ ef bemgi ldanhftmefryedj uplal wtesf o glires ttechnFlogies | . gljhvemssmbian and

d the . ' f )
Wh e SRR spEHEE ol iy BBt ab R el peneiConnectea
iMMﬁdRﬂﬂmakﬁmihﬁLR@ﬁﬁaﬁanydent|f|er and request ‘version
nunber .

5.1.1.1.  Protocol History

MyFone used HTTP to transfer data. This experience showed up several issues with the HTTP
request and response having to pass through operator gateways. Qperator gateways and various
mobile phones regularly interfered with the HTTP headers, usually by failing to forward them.

This is one of the key factors that led to the creation of this protocol.

To transfer several files in one response, this protocol took inspiration from MIME. An eatlier
revision of this document used MIME like boundaries to separate the different files in the
response. This was changed to use the offset and length notation in the header. This allows a
client to quickly access the data objects. Only the header needs' to be parsed, and not the body

contents. (see section 3.2.7)

Previously status codes used a binary representation to allow them to be extensible whilst still
being understood by older clients. This has been simplified to use integer values that can be

easily understood by humans as well as by the client. The setver sending the most appropriate
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15 MSTP/ 0.1 Requestld: 123456 This identifies a
request by this client. If the client retries this

WO apaezingl t he request id in the retry 20 nust BYT/GB2007/001675

123456. 5.1.2.1.4.Cient name and versi on nunber Every
request must include the cliéht name and version
nunber. This information can then be used on the

s@fds \8lle tDtHRedlEM dAdResbR ke WPudbf ahedadid héw 8&tBfcollbll The server will
client. This means that new abilities can be added at

oghnevessad stefus prdes thag the epnaesindiclievessipnrwdetsienge t he
i nformation given 25in the protocol. For exanple, if a
Ticwisgptevipemnatiiossible tte eniquely idehdfly McbBRowledggricsts if the, @me file had been
b sor el Bt B DR of RS LB R IR b RS ifipont ssson
torthisessdn abhatithgddts filk e Gedtasl Thy athicsvialgemait id Adcipl@sed in Sent and
server knows that this client does not support
Patitgey polesd thiaéseefiles. WO
2007/ 129081PCT/ GB2007/ 001675 75 MSTP/ 0.1 Request| d:
53123457 tebhirpt OvidiscSt at bn 0. 4.6 M DP Nokia/N70 S this
identifies the client as the Java client version 0.4.6

T RidnP ehuSNinRia ol B N RiAANE B Edause DF heSEhyViR rwlﬁﬁﬁm%ﬂﬁébhones connect
| ook up which abilities this client has. The format of

tq Hicsingrndtnds H1c0tivhis oBormierrs qotrpor 3 Sfati ABrAddfasi, and]because it wil
~variant name" " %9tf rmi entiﬁ%erf ee Figure 46 for. ..
Pl E % mg b b AL etFOh e iP5 PSR gy & intce e
communication. MIDP2.0 handsets could use the Push Registty functionality to send an SMS
to the application requesting that the client makes a request to the server, but this functionality
may not be available on all target handsets and client platforms, so therefore the MusicStation

protocol should be based upon the client initiating the communication.

The protocol must be able to run over HT'TP and TCP/IP socket connections. These ate the

two most commonly available connections made available to us by the client platforms.

The protocol will assume a reliable transport layer. The protocol will not need to be able to re-
request individual packets of a particular response. Therefore UDP socket connections will not
be a supported transport mechanism. To support an unreliable transport layer would require a
lot of extra functionality in the MusicStation protocol and TCP is available on all clients that
have UDP.

The protocol must be able to support the client transferring data to the server as well as the
client making requests for data from the server. This is required so that error data, logging data,
usage data, playlist information and uset related data can be transferred from the clients to the

Server.

As the MusicStation is a request / response protocol it is modelled closely on HTTP,
borrowing several of HT'TPs features.

The MusicStation protocol is text based using the ASCII chatacter set only, this is so that it can
be implemented on many different client platforms without any of the encoding issues

associated with binary data.
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15Every request nust include the user's globally
uni que identifier. The one exception to this is the
WO movizdosr egi stration request. If a request doBSI/GBR007/001675
i nclude the user's globally unique identifies, then
the server will respond with/Zotification that the
client is required to register. This globally unique
identifier allows the server to | ookup various
i nformati on about the user. 20The client shoul d not

TR® Hﬁ%ﬁhﬁ%el&*‘ﬁm@:}&@@iéqﬁes@f}b%ﬁsé ASNbitve&! the it and I"ﬁhe setvet. This is

identifier will be created by the server during t

an expnanle af h oknplr trguess froamthet dhent beieg fdledthy thheerved. diitclient/server

Aﬁ% eqﬁgﬁ{h 3%%5?%ﬂ%§¥ﬁ$39§ thlsaﬁﬁgntlf %f%ﬁgggxﬁréwon“:ﬂow

bé&veantlientMndisersemat i on 0.4.6 M DP Noki a/-N70 User GUI D:
AB12YZ WD 2007/ 129081PCT/ GB2007/ 001675 76 i nformati on

The nkR0Kagdfin UE6¥Ks U6tvathe SeSHE Bends apﬂégfe@tr fethel @RGHAYLthe client/setver
territory, operator and brandi n Dat a
CrpiRisgtionsmyst plvoayg | Batgggfrfdiabsaa Ptigsquest, thqveglf/ Yo fppghe setver to

mﬁﬁ@&'feﬁh&t ?1’6%& Rffen? l1s| foll 'i:hev\a‘ekzler t:b‘;p %?FM‘? bedudt ogaat @sponse it sends

fromthe client. For exanple I ent may request
tat the cheat.$st Figewst5Seomnr sdméngerrvcwest tvBiRlentl Request | d:
123459 - Cient: MusicStation 0.4.6 M DP Noki a/ N70
10 UserGUID: AB12YZ CGet: inbox.data This is an exanple .
of a request for the inbox.data data object file.
N5teltl12t i ndrrhd topemecitetsemiet Willphtdys kadpaidmdtd dientlaiipdsg even if there is

ueSt gl]ﬁnag%ﬂal Sog’gg Vrgspgg%{] ﬁ)l)ggr] g.%thlr';?e;iugtn aasstgt?lg Ic%tdg C{see “The. Server

“Response protocol’ section).

Robot clients and requests exceeding a requests per minute threshold ate not normal opetation,
and the server has no obligation to respond to these requests. Real clients that do not receive a

setver response are expected to retry the request after a reasonable time.

Like HTTP the MusicStation Protocol uses a header to hold the meta-data about the body of
the message, which contains the actual data being transferred. This document describes the
protocol, which is concerned with just these headets. The body of the message can diffet for
the various client implementations. Like HTTP the header and body are separated by an empty
line.

5.1.2, The Client Request protocol
5.1.2.1. Header

5.1.2.1.1. The protocol identifier

The first patt of any request will be the protocol identifier. This is so that the setver receiving
this request can validate that the data it has received is indeed from a client. The protocol
identifier should be short so that it does not put an overhead on the request. The protocol

identifier used by MusicStation is:
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to HIP URLs. A/ (forward slash) character is used as
a directory separator. MSTP/ 0.1 Requestld: 123459 20
w@kioentgosiVusi cSt adon 0.4.6 M DP Noki a/ N70 Uset E&d/GB2007/001675
AB12YZ Cet: ganes/ nanet hattune/ questi on data Thi s
is an exanple of a request f@r the question.data data
object file which has the path 25 ganes/ nanet hattune
5.1.2.2.3.Data request with query WO
2007/ 129081PCT/ GB2007/ 001675 77 syntax. MSTP/ 0.1
MREHuest 1d: 123460 5 Client: MisicStation 0.4.6 M DP
Noki a/ N70 User GUI D: AB12YZ Get:
adyncedSear ch. dat a?t ype=arti st &uery=arti st %20Onanme&cou
Ly= U = |.Sp. ) exanpl e of a request
‘Tlir‘]%)?tx?#gf% %1 \}lglﬁ%g%pnggrg;r[% rsl)rlggolf??s. The requested
resource has a 10 (question mark) character to
5.52par at e Theproarsl wisidsthmimlzguest ed resource fromthe
paraneters for this resource. The paraneters are
Albagevithathd @r@@dtslddenifiedis rBdrptotadoll @esidh munsbedl €ltisrptaaedd ydentifier is
a & (anpersand) character, anleth nanme and, val ue part
engifely sensiita iR e SHFnL VeskRanuebenfhe e e SURRYe2nd the data

Og?&eyusg@gygﬁc&glﬁ%rsﬁﬁxﬁmtt he space character in the
search term"artist nanme" has been replaced by the URL

THIAE Qfgl% ﬁ{%{gstji@&er%%grsiol‘é %,f t!he%]ignt%pﬁ?ciaaoﬁ ﬁlgy\@ﬁta]l%é ﬁlle same protocol
nmul tiple réequests The client may request multiple
verggoowgles. f rom the server at the sanme tine. To do

this, the client sends several GET |ines, one for each

. Thegsotucokveraepumstisa will be in the form major.minot

The minor number should be increased for incremental changes to the protocol, and the major
number should be increased with significant changes to the protocol. Initial development
versions of the protocol will have a major number of 0. This will be incremented to 1 on the

first production release of the protocol.

The server software should always be able to handle every released version of the protocol so

that it 1s backwardly compatible with all older client versions.

The protocol version number will be on the same line as the protocol identifier, and separated
from the protocol identifier by a forward slash.

1
7

MSTP/0.1

This line indicates that this is version‘O.l of the MusicStation protocol.

5.1.2.1.3. The request identifier

Each request sent by a MusicStation client will include an identifier. This identifier must be
unique to this request in the current session. There is no requirement for the request identifier

to be globally unique. This request identifiet can be any string up to 32 chatacters long,

This could be implemented as an integer starting at 1 and being incremented for every request
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MSTP/ 0.1 20Requestld: 123461 Cient: MusicStation

0.4.6 M D? Nokia/N7/0 User GUI D: AB12YZ Get: inbox. data
wa@zi07/1zdosr t s. data 25 This is an exanpl e of a rEQUEBR2007/001675

for the inbox.data file and a request for a

charts.data file. A situatidr like this may occur when

the client is nmaking - -a request for a resource it

nﬁdgy#tﬁeamhnnedlately (in this exanple inbox.data), and
is also required to update a resource in the

Tlgﬁ&% €@ WA rifideNs FedliPed®ANR tBe Sdtilrictn HREAY dupMGe requests from clients.
/ 129081PCT/ GB2007/ 001675 78 resources |n t he

MS%?Q?e?XRCQSfEGn@e showe ariomebily phivee clidngrrequesty daavapmetimes be very
LLl‘%e}.{aneaf i ?r?ep Gt 535 enq mf ge abqig ltlcl) Lo J;l%/a]ls NE A requetsﬁlf it has not

a re Urned rromtne server n cases
te€died ntredp@yisar@ifiiin b @eddbdableanionfitieStimé.or only a cert ain
part of the data. 5 The client can do this by using

Whéetheallge 18 hafREETR OfRs dpameiﬂnls t&\@d bd BEcal:BE request never got as far
paraneters are separate fromthe requested resource

as fhereers at it coddibedisransg therrarvgey esponse gphlostein; the gperator gateway on
w;@. 206 bange par aneter then the range parameters are
arated by a; (sem colon) character. - The range
paraneters are fromand to. Both of these should be
follomed by an = (equal sign) 10 character, and then

g nunber P t|
Byr eq gintg e Tequiesy 1 daeHLﬁesj(c yi ?ﬁ stragghjfforw%rflt fogl I%Lr éar&reers %denttfy duplicate

reddestsi nbox. data file. The client is requesting all of
the inbox. data file fromthe 34th byte onwards. 15

THRTE st ReqLBS btk redweddi@entBel R5ttany Migie€ Hqutdton 0. 4.6
M DP Noki a/ N70 User GUI D. AB12YZ GEt I nbox. dat a;

THe' RAERH identifier can come at any point underneath the request identifier and request

version numbet.

MSTP/0.1
RequestId: 123456

This identifies a request by this client. If the client retties this request, the request id in the retry
must by 123456.

5.1.2:1.4. Client name end version number

Evety request must include the client name and version number. This information can then be
used on the setver-to petform a look up of the abilities of this client. This means that new
abilities can be added at any time to the client without having to change the information given

in the protocol.

For example, if a client identifies itself as the MIDP version 0.4.6 client, then the servet knows
which format it need to return the data objects in. The setver also knows what music encoding
is supported by this client. And the server knows that this client does not support encrypted

music files.
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20 Below is an exanple of a partial request for the
i nbox.data file. The client is requesting all of the
wo pvos2ast a file fromthe 128th byte up until PEEGBE®UA01675
byte. MSTP/ 0.1 25 Requestld: 123463 dient:
Musi cStation 0.4.6 M DP Noki® N70 User GU D. AB12YZ
. Cet: charts.data; from 128; to=256 WO
2007/ 129081PCT/ GB2007/ 001675 79 asked for. The server
res Snse will include the details of the range
td'ﬁed, and the client should use the range
ReQffaBbsgn in die server response, and not the range
information in it's own request for further
CherscduseStafion . MIDPScldy/de/t he server may have a
reason for returning a different range of data. For
exanple if the data has changed since the client Last

requested. it. S 5.1.2. 3.Sendin ta to server On
1 REGRBRCnE oot 5 B i PR D 20 5188 20 A ipH N7 handset The
s @ R thelr Molxpanpitieabikis #aNeicaf KQr i nfornmation to the
server. The client can do this by using the put |ine.
The Bi#hnat dMBisRBs.several parts. Each part is separated
by a, (sem coﬁon). 10 Put: error.data; ackld=1,
of fset =0; | ength=160; type="application/octet-streant
where: see Figure 47 for details of error data. 15This
“Musielitationi iphjet] dfninohld midrple arigmmding] ” Blatform dighafierd t he
server. See Figure 48. The bl ock of zeros and ones
signifies the body of the nessage. This is the binary
dat.a t i eing transferred by this protocol. The
S¢¢ ﬂﬁ?gg&xfﬁpg&data i s outside the scope of this
prot ocol because the format will differ dependi ng on
‘the client inplenmentation technol ogy. 20 The data in
the body starts at position O, and has a length of 160
shetigs. Thes@fiihlpntgleaagiiieval ues in the Put line
reflect this information. The content type in the Put

Elvér? Cequblt hust AEaE TRV Hally ﬁlﬁ&ﬂ&rm&ﬁiﬁ&. hih$ od@kfeeption to this is the
0 5,1.2.3.1.Send data with nmultiple puts
initial registration request. If a request does not include the user’s globally unique identifier,

then the sexrver will respond with notification that the client is required to register.

This globally unique identifier allows the setver to lookup various information about the user..

The client should not construct the globally unique identifier. The identifier will be created by
the server during the registration process, and then assigned to the client. The client must thén

include this identifier in every subsequent request.

MSTP/0.1

RequestId: 123458

Client: MusicStation 0.4.6 MIDP Nokia/N70
UserGUID: AB12YZ

This identifies the user with the Globally Unique Identifer AB12YZ. The server can use this
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The client may be requited to send nultiple resources
to the server at the sane tine. In a 25simlar way to
wagiong29osd ti ple Get |ines, the client may sendPemGBRPIB01675
Put lines. See Figure 49 for an exanple of the client
sending error data and a phd®o to the server. In the
body of the request, the error data is shown in bol der
infoRmhtdrOrot1B6k ﬁih@sfe@ d&ﬂls%ucﬁmsfprlei@ﬂ&l Hngﬁge, Qérﬁi&fﬂ', operator and branding.
positions in'the request tell the server the offset
into this data, and the length of the WO
55887/ 155t GB2007/ 001675 80 data 5.1.2.3. 2. Send
data with paraneters In a simlar way to the Get I|ine,

5.1he1Put 1AL Bl.Seqskpports paranmeters on a Put. The
syntax for this i% the same as the Get |ine syntax,

Mmi df I?llé 1%85@53%%(1& %eoaiehé’n]\gilﬂl'egle al rle?%gtefoy d§c§ tfl.rolnp glg.SCYlQﬁt.aFor example the

I'n Figur IS an exa of e server sending a
cligpegayplegiest the tabestnsisnighe theasearwet er (nane " Faye
Tracks"). Note, although the Put line is very simlar
to the Get line, the Put |ine does not support the 10
N¢ﬁ?ﬁ§ values Fromand To. A failed Put will requite a
‘Y esend of the data. The client will know whet her
]gkp@ﬂﬁyqzﬁg@ fail ed because it will not receive an
acknow edgnent recei%t fromthe server (see The server

Cliepys desieS eation P46 BPP NgR) 5.1.2.3.3.Cient

uaek hgg nts So that the server can always have
pertect %%&?edge of what data exists on each client,

Gtthmbdbdithent is required to acknow edge the recei pt of
every piece of data sent to it by the server. This is
done by sending one Ack line for each data file
successf ul

ly.received and stored. The k Iine
Thisis amsrasppls f 3 wau%%rﬁlea@é%%éﬂgﬂa@ O‘?lﬁ"é%g“er ver when it
sends the file. MSTP/0.1
51.22.2. . Data request with path information
Data requests may also have path information associated with them. This uses a syntax similar

to HTTP. URLs. A / (forwatd slash) charactet is used as a directory separatot.

MSTP/0.1

RequestId: 123459

Client: MusicS_taﬁon 0.4.6 MIDP Nokia/N70
UserGUID: AB12YZ

Get: games/namethattune/question.data

This is an example of a request for the question.data data object file which has the path
games/namethattune.
5.1.2.2.3. Data request with query

Data requests may optionally include parameters that the server will use to construct the data

object to be returned to the client. This request data is included by using HTTP quety stting
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20 Requesdd: 123466 Client: MusicStation 0 4.6 MDP
Noki a/ N70 User GUI D: AB12YZ Ack: 2006061911030001CHARTS
WQR@200Th2®sr equest shows the client acknow edgi nBCT/GBR007TN01675
has successfully received ‘and stored the data file
whi'ch had an assi gned acknowl7edgnent id of
2006061911030001CHARTS. The client nust only
syﬂg,lgnovw edge fully received files. It nmust never
acknow edge partially received files. If a client
partiolly receives a file, it should make a Get range
request for the test of the data. Once all of the data
M{3E/®éen received and stored, the client can then send
7/ 129081PCT/ GB2007/ 001675 81
R%%Esﬁg%\?%%%grrent for this data. 5.1.2.3.4.dient
ChemleriviwdieSagion it4. AMIDPMNDLid /7@ acks A request may

in e tiple acknow edgement lines. 5 MSTP/O.1
Uﬁéé&ﬁ&t f‘&gﬁz¥§3466 Client: MiusicStation 0.4.6 MDP
GROkiR/ N1k QL Jo= A& ist%AHERARAD Q! &=

e st el reque%% theo

client acknow edging that it has successfully received
and stored the data files w th acknow edgenment ids of
Ti§ 6606:k8th e 30 6 34D FFSthandvaced 6611t 6B 0l EIRBEXted resource has a ?

55.1.23,.5.Not. acknow edged not%g]ication If the .cli

( 22 d 4 k)-character o separaté the name of the tequested resource ﬁ{étparameters
qaoes noatt success Lﬁ Py recelve an SF%re a dgina fﬁl‘% t

fohdsis feseyues e paiametoitt damediua phied. FACK AW Ralige Bair is delimited by a

notification to the server.
& (ampersand) character, and the name and value patt are separated by an = (equal sign).

The values have been URL encoded, so that the space character in the search term “artist

name” has been replaced by the URL encoded version %20.

5.1.2.2.4. Data request with multiple requests

The client may request multiple resources from the setvetr at the same time. To do this, the

client sends several GET lines, one for each resoutce requested.

MSTP/0.1

Requestld: 123461

Client: MusicStation 0.4.6 MIDP Nokia/N70
UserGUID: AB12YZ

Get: inbox.data

Get: charts.data

This is an example of a request for the inbox.data file and a request for a charts.data file. A -

situation like this may occur when the client is making a request for a resoutce it requires
\

immediately (in this example inbox.data), and is also requited to update a resoutce in the

background (in this example charts.data).

The GET lines should be ordered in the priotity that the client would like the receive the
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MSTP/ 0.1 20Requestld: 123466 Cient: MisicStation
0.4.6 M DP Noki a/ N70 User GUI D: AB12YZ Naki
WQROMEABDL1030001CHARTS 25Thi s request shows tPer/GBR®NN01675
telling the server that there was a problemw th the
receiving or storing of the78ata file with
acknow edgenent id 2006061911030001CHARTS. The server
restiuldes BOWe kO rbdpahsd hi s file does not exist on the
client. Usual |y when the client sends a Nak, it is
OBkl kied Mieh@nﬁ?l&@vesé)ﬁ@ﬁﬁ%sﬁgﬂﬁr&tm £id RYuEdbdy 68t of the data
expl ains the reason for the k. If the server
refugred; fpag the perker Emepsesolikerthisr the glient may Wen todmake paequest for only a
k.t client to send the log file details. If the
‘”§%$§MF°E§¥%+%%ent|y sends Naks to the server, the WO
2007/.129081PCT/ GB200,7/ 001675 82 serve t to
THe AR P 3 R SO KRR T GRE P R 500 parsmetersar
sepaARBd Frbh thB @equadts®resdurde mhntk Bye el colda)ttatdces. Each
request the client sends to the server should include
If theBEB ThY8 thheftd hhRIparaliierahdreihe rS1peWathnlteds 58 WBIHRRED by a ; (semi
this session identifier between restarts. On the first
cojosyychasactesf t er starting up, the 5 client shoul d not
include a session identifier. The server will respond _
Thgyrangerphirangettra cke fomewnd seshith of ihpsa shduldpe foflewed by ant= (equal sign)
shou en incl IS ¢l tifier in every
Ch?ﬁ%?%gﬂ%ﬁfﬂﬁéaﬁg%?%ﬁ%F%VﬁPﬁgguser cl oses the client.
MSTP/ 0.1 10Requestld: 123467 Cient: MisicStation
512256 M DRridbRatarédnestUser GUI D AB12YZ Sessi oni d:
FJSKNBI CSI CSDKFLSH Get: inbox.data 15 This request
BeddwissnteRample o€ a pattialyeqrestiboths livbdselera fds Sihgrbeht & requesting all of the

i.n’t?oexs altao e Ifr%?rp Ief?)léhilrby?e!c onEG]a?(ﬁl.\lBKSKSDKFLSH'

MSTP/0.1

Requestld: 123462

Client: MusicStatioﬁ 0.4.6 MIDP Nokia/N70
UsetGUID: AB12YZ

Get: inbox.data; from=34

Below is an example of a partial request for the inbox.data file. The client is requesting all of the
inbox.data file from the 128th byte up until the 256th byte.

MSTP/0.1

Requestld: 123463

Client: MusicStation 0.4.6 MIDP Nokia/N70
UserGUID: AB12YZ

Get: charts.data; from=128; to=256

When making a range request, the client should not expect the returned data to be of the range

J
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For nore details on howthe client gets this session
identifier see the 'Server "Response" protocol

waeemrizoest 20 5. 1. 3. The Server Response pr ot ocoPCT/GB2007/001675

5.1.3.1. Header 5.1.3.1.1. The protocol ‘identifier

The protocol .identifier used’9n the server response

shoul d be identical to the client request protoco

adld@ 1764, fikRrselel @bEneholllifkledrek dehiils of @R Linkt @4ruSRd, and the client

that they know the response if in the 25 MiSi cStation

sippidd Breche ragpdrformtiongn dhootesver Fepaprses st nefetbe tange information in it's
. . i ’ P .

o T e S P e P R AP et For reruing o

difepmo eangerafngataliHok exaenile if ehesdatrims charighé sipeothe eldnt hist defpeested it.

same tinme. The server should al ways respond with the

sane protocol version nunber as the client used in the

request. This is because this is the only protoco

5} rsio n%gb%r the server can be sure that the client

é:ZL}ppor CQANACHRGC TH t he protocol identifier, the

client shquld check die protogol version nupber in the
Qrespatiers Jisnt it q&ﬁiﬁo RESAHER O FECEREH TparesHgRe, t© send etror

id¥EinDBioH $& thel sSrvRr. YRE SR cid @ dﬁshﬁhsﬁg%ﬁ&t%ﬂé- 10
MSTP/ 0.1 This is an exanple of the Server sending the
Iy td t Y t L d using

B R S A Sl - N
Codes 15Wth each response the server will send a °
status code. The status codes are shown in Figure 51.
P errstt ditraj ackd dd e faete-Oalengtlis 160; dipgapplichribs/ dcgetisgeamb'l ow
enough codes to allow for future expansion. 3 digit
codes have not been used to avoid confusion with HTTP

whiRl 48 FYgQE’eeW for details of error data.

. This is an example of the client sending error data to the server. See Figure 48.

The block of zetos and ones signifies the body of the message. This is the binary data that is
being transfetred by this protocol. The format of this data is outside the scope of this protocol

because the format will differ depending on the client implementation technology.

~ The data in the Bbdy starts at position 0, and has a length of 160 bytes. The offset and length

values in the Put line reflect this information.

The content type in the Put line tells the server how to interpret this data.

5.1.2.3.1. Send data with multiple puts

The client may be required to send multiple tesources to the server at the same time. In a

similar way to using multiple Get lines, the client may send multiple Put lines.
See Figure 49 for an example of the client sending etror data and a photo to the server.

In the body of the request, the error data is shown in bolder text to the photo data. The length

and offset positions in the request tell the server the offset into this data, and the length of the
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The status codes are extensible, new codes can be

added at any tinme. The server will make sure 20t hat
wa@bioent®sare only ever sent status codes that BPEEGB2007/001675

client understands. The status codes are grouped into

2 sections. Codes starting Woth the digit 1 (i.e.

1000, - 1999) are to be used for codes relating to a
dagdiccessful- operation. Codes starting with the digit 2

(i.e. 4000 - 5999) are to be used for a failed

ratio 5Wthin the failure range of codes, there

5@2 2two fURAKER PRy des snrting with the digits

4 (i,e. 4000 - 4999) are to be used for failure when
Ingasamilgr e to the Gt lingy, the Putdisealso sunpotts perawieters ethePut.

digitis 5 (i.e. 5000- 5999) ate to be used for failure
Thergatag e iy ghe fameans tha(et lineTiyntaxewhinh isembédled/ oatbedITTP query

ssful response fromthe server. WO
S%(%#?%'QOMPCT/ GB2007/ 001675 84 MSTP/ 0.1 StatusCode:

0 0 1.3.1.4. T response.identifjer So that the
In 11 B0 1sn Pl e o B Bt SOE P B edle pataper (bame =

“PeesSpadse).t o the request it nmade, each response from
the server will echo the client's request identifier.
MSTP/ 0.1 10St at usCode: 1000 Responsel d: 234567 This
exanpl e shows the server response to the client

N 6@,0&@1§ﬁgwehl?lﬁ Hn€ qy@ﬁ'gr sindllaPto %4@@7]111@5&% I%t%n@%gﬁjﬂ& suppott the
the sesSion identifier 15The first request fromthe
rangej valyes Egeh anil ko iy failed Betawilledquirs witdll reprmid afathe aita. Bhe client will
' [ I §1.8f:q.40 rves should respond to this .
b 3O AR bt B 8018 B0 SRR R S o
the @rier GeaflleGoder “RBPchsZ0pBespdastba) 234568

5.1.2.3.3. Client acknowledgements

So that the server can always have petfect knowledge of what data exists on each client, the
client is required to acknowledge the receipt of every piece of data sent to it by the setvet. This

is done by sending one Ack line for each data file successfully received and stored.

The Ack line patametet is the ackID assigned by the setver when it sends the file.

MSTP/0.1
.RequestId: 123466

Client: MusicStation 0.4.6 MIDP Nokia/N70
UsetGUID: AB12YZ

Ack: 2006061911030001CHARTS

This request shows the client acknowledging that it has successfully received and stored the
data file which had an assigned acknowledgment id of 2006061911030001CHARTS.

The client must only acknowledge fully received files. It must never acknowledge partially
received files. If a client partially receives a file, it should make a Get range request for the test

of the data. Once all of the data has been received and stored, the client can then'send the
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Set Sessi onl d: FJSKNBKSKSDI CFLSR Thi s response shows
the server setting the session id to
WO BES] CSDI CFLSR. | f the client receives aPyI/GB2007/001675
response with a Set'Sessionld |ine, then the client
must start using the 25 new Sessi on id i mredi atel y.
There may be cases where the server assigns a new
a5 wledgeneit f2 this dhdaent that already has a session id.
For exanple this could happen when the session has

ti out _on the seryver 3, Sendi ng data WO
5@@@??1290@ q%ﬁ?@ﬁ%ﬁ@@ﬁ@W@“@%@kl g% are sent in the
body of the response. For each Get line sent in the
Artggiifeisparjclpdrempltiplencknaedzemedtdites houl d return a Sent
line. The server nust generate an acknow edgenent id
that it sends along -with the data. This is so that
the server receives an Ack line, it knows which

ata’is being acknow edged. It is the 5servers
Rb@&gﬂﬂSQb%bity to generate these acknow edgenent ids

I.n y..t hat ifies the data file sent.
51*??6' EW’ESWJ}"H@ %@ﬂﬁ%n%ﬁﬂﬁé\%%e byt e of fset position
Usstcuriohepghoedy of data where the client can ' find the
data, it nmust also include the Iength of the data and

AtCheZOQQ%ﬂ@ﬁmQQ%@H&R’EShe data. Byte offset and | ength
£§0 99M6&¥ﬁ?§%@é?§8tadon protocol because they nake
or r

atlve ai ghtforward processing. This has
been used in preference to a boundary paraneter as
used in nmultipart M M This response in Figure 52
ThR@eguebthehose e klige Rdkdigviddgdgnbmsit haticéskfully received and stored the

e’ S veiviiny HRIOVEMSIRY | 1 Fpl cobr AP0 LLTIRBATCHARTS  and

z@ymghglﬁﬁ@@gﬂgﬁijhls is done with nmultiple Sent |ines
in the sane way as the client sends resources to the

server with nultlgﬁe Put lines. The response in Figure
542:35hows Neeadwpviedgesdgiifisgfionhe news2. data and

news3. data files. .
If the client does not successfully receive and store a data file it has requested, it should send a

Not Acknowledged notification to the server.

MSTP/0.1

Requestld: 123466

Client: MusicStation 0.4.6 MIDP Nokia/N70
UsetGUID: AB12YZ

Nak: 2006061911030001CHARTS

This request shows the client telling the server that thete was a problem with the receiving or
storing of the data file with acknowledgement id 2006061911030001CHARTS. The server will

now know that this file does not exist on the client.

Usually when the client sends a Nak, it is very likely to have some accompanying error data that
explains the reason for the Nak. If the server receives a Nak, and no error data, it may want to

ask the client to send the log file details. If the client persistently sends Naks to the setvet, the
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In the body of the response the data is shown in bold

text. The client knows which body data is for which
walatoa/12908 because of the offset and | ength parereBesg/001675

on the Sent line. 205.1.3.3.2.Partial data request If

a client request was for a c®tain range of data, and

the server sends only this range of data, then the
seB RS Wy WaBS1oaNGEasB Rl logdikl 164 Bn WY Sibnt:3RER i@dntHAR RS,

been sent. See Figure . Thi s response shows that

the data retyrned at is the data frombyte 160 to the
N A g 95bytes of this data, and they are

positioned at O bytes into the body of the data (i.e.
Epqherequegt the ghient pendp &rithe setvgyyhould include a session identifier. The client should

QQ7/ 1P 007 7 €L &N Q.val ue .
AL DA SR VB2 05 B AT i .
clicheslcegbostsiecladres sassibn gdentified e earderoilltagondtty dehdifg back a new

The client should al s read. the.response headers and )
sefigh RS (The HEom Barls Hheojostoter b s SEFTIR cTSHE SHLRF R sequest unti
theebdr dReuestlidaeaders. This is because the range

requested m ght not be the range 5returned if the

server has a reason to return the full data file.
5.1.3.3.3.Push data to the client The server may al so
MSERAO.Eent lines for data it wants to push to the

cli +~ahbS IS done by the server sending a Sent |ine
R?Jr%lgietﬂ{'ﬁ%ﬂca?i ent had not sent a corresponding Get line
Client:tMesidSediive 8t4.6 MEOPMIaka/&N785. 10 This response shows

th rvyer ndi ng the newsl.data and the command. dat a
Uffirggigb\%g%ighed data shoul d al ways follow the

sasﬁaﬁﬁstj@mm@m@nsw esponse- body. o

5.1.3.4. Acknow edgenents 5.1.3. 4. 1. Acknow edgi ng

Geeibowdetadat a 15 Wien the client sends data to the
server (for exanple error data), the server nust
acknow edge the receipt of this data so that the

T%tlglt %q{:l S n ﬁ%sa ee S(’:ﬁe[n\{eilash %%ev%glggre%segnm a!syigzge%c %I \égscsjioghlidc'entiﬁer of
FJSKINBKSKSDKFLSH.

For more details on how the client gets this session identifier see the ‘Setver “Response”

protocol’ section.

5.1.3. The Setver Response protocol
5.1.3.1. Header

5.1.3.1.1. The protocol identifier

The protocol identifier used in the setver response should be identical to the client request
protocol identifier. Clients should check this identifier so that they know the response if in the

MusicStation Protocol format.

The protocol identifier used by MusicStation is:

MSTP
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© This gt (rRereple &t averosen

St at usCode: 1000 20 Responsekl: 234569 Ack: 3 This
response shows the server acknow edgi ng the receipt of
wo bew7dzoosa fil e which the client sent in a Put PCTeBand001675
- the cliient assigned a acknow edgnent id of 3.
255.1.3.4.2.Sending a not ack¥now edged noti fication
WD 2007/ 129081PCT/ GB2007/ 001675 87 MSTP/ 0.1
5.88ats Codehe dHoRRSPONE@NBer 234569 Nak: 4 S This
response shows the server acknow edging the failed
ThE &R calfsu t gﬁﬁfdiﬂ:‘ﬂeieﬁt Whkiehs Bpﬁle%rb%réé\]l ﬁiﬁé OReAHAR. The setver
acknow edgement id of 4. 5.1.3.4.3. Acknow ednent
shoplsh pbways respond with thessame grothed version ndatber asothe lgkient ubaglin the request.
N hen in the next r st.with jfferent reques ,
TR B il oo R RO R Rt phaf U e 8 i hae e clent
suppkftowl edgenent for that data, then the server can ask '
the client to acknow edge whether it has received the
Amg\aﬁ@lrthe PlotoddlidentiferdOREliEN shBEd $REKERe gaaé*&dn detsion number in the
anAckRequited line in the response. MSTP/0.1 )
regprgse ttgstodiet thandnmEshEnREIsol gEPlbaipk Reefliis @dversion that they
06061911 1230NEVS2 This is an exanple of the
server asking the client to acknow edge the data file
that was 20 previously sent with an acknow edgenent id
of 20060619111230NEW52. Note that the server is not
MSégvi0ied to ask for acknow edgenments of data files,
the client should send the automatically. The
AckRequited line is used when the connection is |ess
than perfect and a prew&g‘gl %yg%égggﬁ? éimeS %EP%%E@I dentifier and

udi@A5BhcoPRrstonlndmi@BRECt i On | evel s

5.1.3.1.3. Response Status Codes

With each response the server will send a status code. The status codes are shown in Figure 51.

The status codes are always 4 digits. This is to allow enough codes to allow for future

expansion. 3 digit codes have not been used to avoid confusion with HT'TP status codes.

The status codes are extensible, new codés can be added at any time. The server will make sure

that clients are only ever sent status codes that the client understands.

The status codes are grouped into 2 sections. Codes starting with the digit 1 (i.e. 1000 — 1999)
are to be used for codes relating to a successful operation. Codes étarting with the digit 2 (i.e.
4000 — 5999) are to be used for a failed operation.

Within the failure range of codes, there are two further groups. Codes starting with the digits 4
(i.e. 4000 — 4999) are to be used for failure when the client is at fault. Codes starting with the
digitis 5 (i.e. 5000 — 5999) are to be used for failure when the setvet is at fault.

This example below shows a successful response from the setvet.
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Cients will have varying |levels of connection speed,
reliability, bandwi dth and | atency. Each client data
wobjoearsosequest will have a predefined prioritgct/esei07/001675
associated with it. The client wll dynam cally change
it's connectivity level thre¥hold based upon the
avai | abl e WO 2007/ 129081PCT/ GB2007/ 001675 88
bandwi dt h and t he nunber of successful connections.
The grlority | evel s are | MVEDI ATE - The client nust
MsdR404hi s request inmediately, and not queue this
s&§8@8@41oﬁ%'3 shoul d be used for requesting data
objects that are required to show the 5screen
requested by the user. SOON - This client may send
this request imediately if the network speed /
5?§ngﬁdth LS avai l aple. This information is useful to

e server f TR elen%&ﬁhat data objects to push to

EVER - The cli.ent does not
Syt s TR 1o R RAPTBR S8 FBCRRVBRE [ ibggfbes i made,
edch IR p6hdel iz kh ROl IRE R REMAT rRRASAdnaaAe | nf or med
of tRIS information, but the data can be sent al ong
w th the next request. The client can calculate its
bandw dt h based upon the tine it takes to transfer a
Nﬁﬁ?é%lannunt of data. This is probably best done when

g an audio file. The client can
Smﬁ? % Eégfts connectivity threshold based upon die

Répodsildioh4567d t he nunber of 15successful connecti ons,
and the nunber of connections that are interrupted to
send a hi gher priority request. Clients with a good
connectivity will have a connectivity threshold that

This eeiRp aphowlggéﬁg@é IEPORSE tQ et e ey Vit irgueshidgd 234567.
sent |nned|ately Client with a poor connectivity

5.\ ol &ﬁgtgpggﬁgigw&ﬁ%rthreshold of that only allows
20 INNR E nessages to be sent i medi ately.

Tﬁe trsPr m % &eﬁ’lbela@l? tighe! iflis Visi-g %})Qvgﬂl 08t Mddn Q-s8ssBn identifier.

t he onI data objects that exist are content data
Thbjeect should reppid/toghie fequest avithly newly 4ssigreslgpgssicaddéntifiche

connected MusicStation version. These are required so

that the server can request or send various data to
‘N&q$/85ient. These data objects are sent by the

StatusCode: 1000
Responseld: 234568
SetSessionld: FJSKNBKSKSDKFLSR

This response shows the setver setting the session id to FJSKINBKSKSDKFLSR.

If the client receives any tesponse with a SetSessionld line, then the client must start using the
new session id immediately. There may be cases where the server assigns a new session id to a
client that alteady has a session id. For example this could happen when the session has timed-

out on the server.

5.1.3.3. Sending data

Most tesponses from the setver are likely to include at least one data object file. Theses data
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25 MusicStation Transfer Protocol, but are not part of

the MusicStation Transfer Protocol. They are not part
wtoorhzopr ot ocol because different conmand objBct/eBmMoT01675

be used for different client inplenentations, but the

sane transfer protocol wll &e used for all

i mpl ementations. WD 2007/ 129081PCT/ GB2007/ 001675 89

file®hde QWALNE LB R thelrespolige. Cl i ent Pl ease send total
file space size to thé server. Please send renaining

Fbi d8h BRARS Shik tB@retqn&t BEHMGlient, B 6858 sﬁﬁﬂg 140G £ $ehBline.
to the server. Pl ease send errors to the server.

T‘Eé?éﬁe?a%‘é?%ﬁ&f% & Al B B ie Ghe LOPEIE Y daa. This i <0
thdewvhed élecsérvmhmcemsl aasAgkdunehakas \ﬂlie}adaaéebning)mkdwhﬁgtd. It is the
details. .Please e neC|onI v e . : .
<GP B ESPOHELY F Bete e paS S PR ARt dicingd W D uniquely identiies
tHReRtadlld @hhton data. Itens are Ilkel y to be added to

this Iist as new functionality is added to the client

TREO Qe Y Blust ldclulle WY bite BAbd: POsitidtRintd B QIS daW bhere the client can
frequently be nore aware of ‘the client's connectl on

fipxd thei datg, dthmpst tahe indydgrihe leggth pé thadempndbthe cnpt gp¢ efithe data. Byte
oftlk: 3ROkl o%;hl e u 185 n{]%aél\%s%§tail§(§ho LA MNGLAG! et%l??’e FnHI{? for relatively

connect | a an opera or ga eway, or
stedightforWilrt @lrecssihg\ThisThae been used in preference to a boundary parameter as used

in multipart MIME.

This response in Figure 52 shows the setver sending the news1.data file.

5.1.3.3.1. Sending multiple data files in a tesponse

The setvet may also send multiple data files in a single response. This is done with multiple .

Sent lines in the same way as the client sends resoutces to the server with multiple Put lines.
The response in Figure 53 shows the server sending the news2.data and news3.data files.

In the body of the tesponse the data is shown in bold text. The client knows which body data is
for which data file because of the offset and length parameters on the Sent line.

5.1.3.3.2. Partial data request

If a client request was for a certain range of data, and the setver sends only this range of data,

then the setver response must indicate which tange of data has been sent. See Figure 54.

This tesponse shows that the data returned at is the data from byte 160 to the end. There are 40
bytes of this data, and they atre positioned at 0 bytes into the body of the data (i.e. the statt of
the body).

Note that the offset value is an index into the body of the data and is not to do with the range

values.
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20 server wll know whether the client connection is

via an operator gateway because the connection will be
w@ooornzpo8r om a known operator | P address rangePCT/GB2007/001675

5.1.5.2.dient comand data objects The client needs

to be able to send the foll &6 ng data to the server

Playlist data. 25 Image files. Total file space. WO
TR&)QZ 13 9ABE RGP HBRQDIA/MABIR 19 Qhovi i Hiakd-e: iﬁl'tilberegl&ﬂﬁ@ does not go

og file data. Current logging leveL Error info.

tolth?éndo?fthhﬂ%,thﬂiferles have been deleted to free up space

for other files. Current bandwidth |eveL Data file
Thyselignt gequiderlwayioread thepresprsse feaggisipad use tiese rte proesks dgtdata rather

hd TR chenl%e gﬁt rteqli%ts d«grgtﬂus ® bg‘Cagsgih-er a{HgQ gésquested might not be the range

returned if the server has a reason to return the full data ﬁle.

5.1.3.3.3. Push dafa to the client

The server may also send Sent lines for data it wants to push to the client. This is done by the

~ server sending a Sent line that the client had not sent a corresponding Get line in the request.

See Figure 55.

" This response shows the setver sending the newsl.data and the command.data file. Any pushed

data should always follow the requested data in the response body.
5.1.3.4.  Acknowledgements

5.1.3.4.1. Acknowledging received data

When the client sends data to the server (for example error data), the server must acknowledge

the receipt of this data so that the client knows the server has successfully received this data.

MSTP/0.1
StatusCode: 1000
Responseld: 234569
Ack: 3

This response shows the server acknowledging the receipt of the data file which the client sent
in a Put line and the client assigned a acknowledgment id of 3.

5.1.3.4.2. Sending a not acknowledged notification

Equally the server can negatively acknowledge the receipt of the data if there has been an issue

receiving or storing the data. This will allow the client to resend the data.
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The server will be recording the tine that various
client events have occurred. Cients should
WO 2pont9si nes to the server in the nunber of SBCDGH007/001675
since mdnight GMI' on 1st 15 January 1970. For
Example, in MDP1.0, this ca# be obtained by:
Cal endar . get | nst ance( Ti mneZone. get Ti neZone("GVTI")).getT
hﬁnueom getTineO 20 The M DP specification says that
GMT timezone nust be supported, but if for sone
SW€§§GW3|9(]S not supported, then the handset can
R§#HB&¥%%§ (%peM/DateO) getTinme() to get the client
tirnme. ach client stores timng data using it's own
Nakre settings. Wien this data is transferred to the
server, the server can then convert and store these
event t|n1ngs init's own format

007/ 129081PCT/ GB2007/ 00 6 0] t li ‘
Tﬁ@ﬁ%ﬁ&’%ﬁ PR the Ry eraskpeyle ‘?Zg“'fﬁeé é@glﬁm?q%giag Bfeﬂle \data file which the client

a&Rh &M P RAowIl B nfdt [d8JFY, Cl i ent ti me conmand obj ect
mist contain the tine that the data is sent to the

server so that the server calculated tine is as
543k at e Askpydedmpinsreqgests 2. i ent data
synchroni sation 5.2.1. Introducti on Most screens in
Iﬁ\ﬁhs B@f@trdtais etntake tpdputlisbedndthedan the At sequl@t withg different request id
]prr1 eg Coeﬁ‘lt d sfel(r;jrcégn dlf%ltr}l%t {Sf%£1¥ee %aaz?c dousz’lt gﬁ:gleggg)\li @?at )éﬁtélhta%%the server can
adkhBe Ellehe® RRndviedRIwiRH er ikqhasnﬁe&vdd&hb datdpeladed to
reflect those changes. Also, the user is able to

This @d she B dhRE o Yerldird 085 AGKR dofiReClir SR tthe deffongxanpl e
addi ng tracks to "a playlist. These changes need to be
reliable conmuni cated back to the server. The user
can al so make changes to data through MusicMate. These

MHZA8és may conflict with 15changes nade on the

sHexk ggl&gp client and server need to be able to
Sy nc roni /e their data and the server will handl e any

Re@mhhﬂ¢ﬂ54§3blutlon. 5.2.2.Data ojects
AckRequired: 20060619111230NEWS2

This is an example of the server asking the client to acknowledge the data file that was
previously sent with an acknowledgement id of 20060619111230NEWS2.

Note that the setver is not required to ask for acknowledgements of data files, the client should
send the automatically. The AckRequired line is used when the connection is less than perfect
and a previously sent acknowledgement from the client has not reached the server for some

reason.

5.1.4. Connection levels
Clients will have varying levels of connection speed, réliébﬂity, bandwidth and latency.
Each client data object request will have a predefined priotity level associated with it.

The client will dynamically change it’s connectivity level threshold based upon the available
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Data Cbjects are the basic unit of object that is
passed between the server and client and client and

W@ 200va2908iThey encapsul ate the representati on oPCEGBRI07/001675
entity that is displayed within the 20 client
interface (such as an artist8 album etc) or data and
needs to be sent back to the server (like a

batsieiidth @hd BRGUMIRY b silcdessil@Yn@tienPassed between the
server and client and are stored securely on the

TROPHGty lRtIR 22D] ects can be delivered to the client by
the server at anytine that it needs to update

SONMEfMIMWDPATENE 19! Gt mddh GedlRHiAS Pegbgs? B%m%&gteﬁrb L&a 8¢ queue this
wite thenselves to a file and these are use o} .
t r ankefiesst. datinsi2Eldoed wed dott feguesting dita abjics ehaterre refhiged to show the
fde &§aeﬁ% u%otnégi ﬁls the data object version used to

write the FIFes TheE ¥4t est versions of the data

oRj e re,able.to read gnd.wite files in all

supp%‘lt)_bé\g v Gt e Ver Siotf et ﬂﬁ"%’%“é‘&t‘ﬂ}b lio then nptwggk speed /
and Mndtvelthed Rada ) drkishinforAla HOWE WSFdl o WY Sttt Wh ﬁEciding what data
gets read or witten based on the version. WD

200 79bis0B 1Pl faeelnt001675 92 in the format for that -
version. The server is also able to read files witten

by aWHENSVER|edhe gi¢mglochaosacm toetdeddo st ithis iformation to the
file]j e k .t he data-object the read t hpd. uses .
the Sosr oA, AL Sl aRAT IRl b8 P R PR Rtormnacion
t he Hitltlee &idata abesiclaocdthithe Aedthedat a used to

popul ate screens in MisicStation. They use nethods :

. Thendientedah @Wictilie s b@lldﬁﬁﬂﬁl@)a@ﬂdlpbﬁ A6k tihe Aoy 8StriR a0 qja.tge amount of

fr a file or stream They are used to transfer data
dﬁ&e&%éﬁp@h@lﬁmséﬁ?neaﬂ%e%%ﬂ%ﬁ& apdiolfad and store

data locally in files on the nenory card. 5.2.2.1. Data
Thysliset camycalgpate ito sonnsetiyig Hirediolthased vprrathn bandvdfitheot itpnumber of

' r ALt .

ol a8k, SSEL B ATPLERADEN! Pl o gend i
prRefteggeestont ai ns a col | ection of Tracks. See Figure

56. Data object can also store lists of objects, for
Clexanpliea Apod sor@eotinitystild hee @cdrnsttivity tiietlold that TRRyvs' AMmessages of

Arti " screen es an ArdstGroup data object to
Prg; f@p?é@%?’i above F%J]?%SCBWWHX' he user. 15Because
Arti st contains Rel,easg&s nd a Rel ease contains

Cliept, sgdh 2 pPpSLs FORRSGERE| aVEr & QINSECTHKY dhesphaldiof that only allows

IMNEDRATE messaged td B niBnGhalaref). WS A data obj ect view
provides a sorted and filtered view of a data object

5.08.0UP. COdmSsd A8ADbjdlts

In MusicStation MIDP 0.4.6 the only data objects that exist ate content data objects. A new
type of data object is required in the connected MusicStation version. These ate required so
that the setver can request ot send various data to the client. These data objects are sent by the
MusicStation Transfer Protocol, but ate not part of the MusicStatiOI} Transfer Protocol. They
ate not part of the protocol because different command objects will be used fot different client

implementations, but the same transfer protocol will be used for all implementations.

5.1.5.1.  Setver command data objects

In addition to content data objects and image files the server needs to be able to send the
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Musi cStat bn that are popul ated by data are backed by
one or nore views. Any changes to a 20data object

wQ@emapemse propagated to the view, which is reBpDGBROIBO1675

for updating the screen to reflect these changes. This
allows us to display a screed? i mmedi ately before a
data object is |loaded. As the data object is |oaded in

fdllbidgackghadn e thaesatchanges result in updates to the
screen, for exanple the list of Artists on the 'MW

Aret | Plefse sed £811 A PIR B8 t&BeReREL | St IS | oaded.
255.2. 3. Data Object Files Each data object group is

steor . ' ' - e, the' _
| Dlae 3G debalhy pé%ﬂé‘i‘@%?%e?{é’&ﬁ%(%%‘s own file. It the

user 31?1% tists ch wth an average of 2

al bul%%%{!@%gn aignlenta eoseﬂ%gcks this data object soon

beco?ﬁs very lar %e&l\é%tsrgerthi s ArtistGoup object is
t

. dSE.SEeNn 110t P
wWitten i e nsercdolen't have to own both al buns

byt th al bu exist in the artist data object WO
2307?@?@6@1%@@%5‘%36&1675 93 will create a large
file,and when it is read back fromthe file it wll

t akeSE PR t 0 popul ate. An alternative method is to
store each collection of objects inits ow file So in
odr %PrRP?%ts' exanmple the list of Artists is stored
inafile (userartists.data) but the Iist of albuns

f Sr Blatsh dgleteiastlei s not. The list of albuns is stored
Iin a separate artist file, one for each artist (e.g.
54r t Plsase sl driaila pf whatdPesgobbave. s t hen stored in its
own file (rel ease. 4567.data) that contains the tracks.
S¢e Pegasendmndpeiadgelseach data object is stored in
its owmn file, object groups can use the sanme data

ol9j eRltasnichhgatcotmamviiogletad dupl i cate the data. For
exanple 'Snow Patrol' are in the "My Artists' group

10 aPldast heyedtalptal file. Artists' group. If the user buys
"Chasing Cars' fromthe ' Eyes Open' al bum we only have
t o updateedlee anfiydte. Open' al bum data file Wien the
user navigates to Popular Artists' then 'Snow Patrol’

t he Redie@AoMUdAth. Show that the user has bought ' Chasing
Cars'. See Figure 58.

Items are likely to be added to this list as new functionality is added to the client and setvet.

It’s worth noting that the setver will frequently be more aware of the client’s connection details
than the client is. For example a MIDP client on a Nokia N80 has no way of knowing whethet
" the HTTP connection is via an opetrator gateway, or whether it’s via a Witeless LAN. The
server will know whether the client connection is via an operator gateway because the

connection will be coming from a known operator IP address tange.

5.1.5.2.  Client command data objects

The client needs to be able to send the following data to the server

® Playlist data.
* Image files.

* Total file space.
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15However this approach presents its own set of
I ssues. Because the "My Artists' data file only
w@onvazsl a | i st of artist ids, we need to operCEE&B07/001675
artist file and read the nane of each artist to
popul ate the "My Artists' sc¥een. There are severa
maj or problens with this approach. Firstly, we need
everxy@hgksmgikag stored locally so any missing files
need to be downl oaded fromthe server. Wthout these
fhle§%¥gqu@,unable to display the artist nanes.
Secondly, it's relatively expensive to open a new file -
cQnn i h artist in the list so this
apprgg%ﬁﬁ\?\no%fga{gééégl ow. To avoid this we can store the
arti as well as the idin the 'My Artists' data
filééh?ﬂﬁg§neans we can build the "My Artists' |ist

qui ckl.y. ver .we are i nt roduci ng redundancy
B % op NPT 1S i b ef SR s T
gr,ou datg %%nggndlthe artist data file. See Figure
59 WUEFE QERaRt t o sort or filter the list on
aqotBer roperty. For exanple 'Search Results' show
user-8 U5ftists at the top of the list. To do this
we need the owner property as well as the nane to
di*spPasentshe"ni st . This is nore redundant data that we
are adding to the group data WO
20077:p9uBYEbET/ GB2007/ 001675 94 nake sure that either
the client or the server takes responsibility for the
updatessent chengéimer al the server will be responsible for
t hese updates and they will be transferred to the
cl*i efagistmatipedgonse to a client request. Wienever it is
possi bl e for these changes to occur when the client is
5 PEEI T ney hg client wwll take responsibility for
‘propaga |n§ t hese changes. In these cases, the client
date the local .fjles et her og#ine or

i1l 5
i erven e ottt Gt R C RO BT B oted
PP -hifet e GhETSir g Tyt 8! Chprebar TR GMT on 1
Racp

Ja 19Mj ects are transferred between the client and
the server using the Connected 10 MisicStation

Fd? @l in MIDP$.0,aKRR& Bdohhiatd ppst comuni cation with
die client will be over HP1 P therefore the client
will be responsible for making the initial request.
5.2.4.1.Cient Request The client won't always know

Calgnalpegetiyptastetlimedonegst TioaZode GGMHY .gvelime).gedime() For
exanpl e the Popular Artists' group was pushed to the
client however the client has never opened 15 ' Popul ar

Ariists' and is unaware t when the user buys
TRy RFacion R o GRIT SR SS e piRigg. but i for some
red¥bh iitsi§ 8ot sUppetdd] then Readsdieo chesidpilated to reflect this
However the server does have this know edge because it
built the Popular Artists' data file and sent this
file to the client. For this reason the server is
(neve e el Eng(bio asphacliony tiet es on the client when
records on the server are nodified. Wen the custoner
purchases ' Chasing Cars' the server wll calculate 20 '
I G ¢ ' the,client contaig., Chasing.Cars'
) o PR i O st g SRR, Va5 U i B o e
sexyiet, gy sepues bant thes eonirpudl at d stoatth e tegentititings e it whvafagRat.
response or send conmands to die client to update
ThHeheser fwill e wireby icompaing thei Siefs dbel @ibleg widhaik’s ok time. The delta
response contains all data objects that have been
nodi fied as a result of the request. See Figure 60:
Client sets object and gets all nodified objects.
255.2.4. 2. Data (bject Push
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When records are updated on the server whilst the

client is offline and these changes need to be
w@empazmsed to the client the server will pushPeheseoor001675

the client on the next request. For exanple, if the

cust oner purchases ' Chasi.ng @ars' from Musi cMate, when

the client next connects to the server any objects

béthRtn AREErehORBHHRGAN 86N tirheskEn Pita MR IEQadble Client.
See 30Figure 61 Client requests object and gets al

THDGhdgb R @6E Lo 200E! LRIOBIRET/BRRATLAGE 1008 sent to the
O fline Mode Wien-the client is offline,
Secmﬁgtseﬁlmt thesepeecadailated tpoinapechotavspgssidst act i ons
that can nodify data. For exanple, they are not able
to buy a track. 5However, they should be able to
create, edit and share playllsts The client needs to
5 el lendl duta spiicktonishtibh | es that have been edited on the
client but have not been sent to die server. Wen the
client is next connected it nust send these files to
the server. Al changes made by the client are sent to
52de serlpsiodupiion t he client next connects. The server

t hen any nodi files to. die cli See
Nrﬂ—qsbiﬁf%enéén b "E‘u%‘eﬁr&sl?’OQBI bkt St TOHHR § GRIeFisd from the server
ad6red 10kally - flesNRMPRLLROWEBE d58 roYl%e E@Qré'ﬂtcﬁ‘ﬁr{g%s fhel Al&lon the client

of objects that have been sent to the client.” Wien one

nepd tade aipdited retsleas Biase changee Mrodibeiveet ipable Frecrsase wed modify files on
hghegPdf aang %%cilﬁg a%f(ﬁ bs g %{lzpqﬂs%r §ledO it e negcp to be reliable

as §06n as arl’y ent “ra
c&nﬁmnmﬁfabykabﬂmhhﬁtnhave been created or 15nDd|fied

on the client and need to be updated on the server.

The obj ect_change | og table is where- changes that

THORse: cASRSH hAKD EhaB 8o |cﬂﬂaﬂi(ﬁltgﬁ INFusBIVELLS ﬁ@l@@ehaﬁ-g@s Smalysconﬂlct with
for general. system w de changes such as addlngJI new

cfé‘rﬁg‘FSﬁladem the deytitecThe digntraddrest masd do heyahittonyashrapide their data and
591%15‘91’1‘[% - Alie QI?; ahasesothese changes are communi cat ed

when a user session IS next created. 20Custoner

?%e0|f| %ﬁ@ﬂﬂ%? occur in custoner object_change_ | og.
ese c anges are connunlcated to the client:

DS%%F% yr{le]ga%c ew eq,f {e\éte tgllatblﬁ Jggs%%ib?tgfg IlCtl?l grvgr '}n% client and client
ambg;eeﬁetx cr]raéygeadap@]atea\bieee hRRRe rofaoﬁecbaaﬁir thst is displayed within the
| nserted, updated or deleted t hat af fect one or

chiept gxtgngc% &uc]a at ap pitiste albype etgy o%@té and needs to be sent back to the setver
(like a user-defined playlist). They are passed between the setver and client and ate stored

securely on the phone. Data objects can be delivered to the client by the setver at anytime that

it needs to update something on the client.

The data objects are able to write themselves to a file and these ate used to transfer data
between the client and server. The file header contains the data object version used to write the
file. The latest versions of the data objects are able to read and write files in all supported
vetsions. The version is passed to each read and write method and this allows us to switch what

gets read or written based on the version.

Using this method the server is able to write data object files for older versions of the client.

The target version is set in the file header and then each write method ensutes that the output is
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25 records are inserted into this table. This table
also allows for changes to nmade in a separate
walatoahzee, for exanpl e on a staging server, aneCT/G82007/001675
when the changes are inported the object _change log is
al so inmported. See Figure 632bject change | og. WO
2007/ 129081PCT/ GB2007/ 001675 96 obj ect change_| og
int thb k& tat for dek eEBibAe Whi ch obj ect s have changed for
this custoner. It is possible that this query could

ThEbdivdd iSAMAIHA toGRANGIE: HRGQ] BiSa &aeracu%tnﬁigg RPLGE methBd. When the

this case we onlg.need to consider the |aSt change
filedvtepd intgiike dasp ebjee thé sad mestkod heen geadvensert tet owitnd what attributes are
n%§%§ﬁﬂ%gﬁkp the client. See Figure 64 custonmer object.

jects that need to be returned to the client are

inserted into,the custonmer pbject ch e log table.
DRAHIE phfitit A5 BT PRl e R S hBsY e methods that
albhathg@so afelind Rid BRIREVS tbRAd fRM £l PRIV Mhey are used to transfer
dgggtoner. Fqor exanpl e when the custoner purchases a

gvesh dhendieperdl et gadte laggjamdtstera dataflpeadly in [les on the memory
kgference that track. See Figure 65 custoner object
change I og. 10 Whenever we receive a request froma
client we'd |like to return all nodified objects in the
5.2.8dpondeata Ohjestdiwugs t vat i ons (where bandwi dth is
limted or the objects are |large) we nmay send a-
Achtmeet to tdneait hicelictibn of edee slhta tohcpfdi fekatplobh atis data object

|ater. I.n sit L ons ere objects need.to .
‘% g Brheestdeny %?eiﬁafeé'n Tt élq%?%/‘?ﬁ‘f 5 et erton Yetyagly- See Figure
5@et erm ne which objects are sent 15first. To get the

list of nodified objects for a client we select from
DhA@bfedséAMRL el 86t of BRBES, bOkahBR! £riMIBLEp stores a list of Artists. The

acknowl edgenment _date is null. At “first glance it
Mappeistss serpri useh a0 gBfiErovwp dith iobitctitr displejupll atiists owned by the user.
B&H@e'lﬁﬁgt ntaglrs l%%gégs 4§ (R%Iegs?,lcgm%ﬂg %[(ancﬂé %rggc ang e&[egste%ge also data

I nto another table. wever for performance reasons
ot ectupslat a files on the client contain data fromnore

t han one table and an object may need updati ng on one
525&entrggdog%&ﬁﬁn anot her. For exanple, artist lists

[

¢oft ai M ownership i nformation for each artist so that

they .can be sorted with us owned artists at the to .
A B PSRE TEoRar By SR FRE RS B s S pfey’ S Al screens in
MGHSIAHBRS thet B E)bpﬁdatkdi % daBSard Bﬁékeﬂlb?idﬁlie% Ry v'ib%%d%n§7 @hanges to a

be updated. 25 One or nore of the follow ng nethods '
dagplpJect IsEO s PEapagRserhtcethe vievs rhidy is aespapible deor ensgting the screen to

]ﬁﬂ&§ggggagﬁggect_change_log tabl es: Database trigger
on a table”coul d popul ate the object _change | og table

OSB3 3, P, HESNLER B i B b e o i

1s rederbinethe hadugrdung) alidse ohangeswesWOn updates to the screen, for example the list
007/ 12908 [.GB2007/ 001675 97 , Ent.i bt Listeners or

O%ﬁ%f%%%“n&&%“%&??’@%%@a’ S3he VZfBAIB%r‘%]?%‘Ee, “updat e and

5.3.5™V € DA E Bhbject Files

Each data object group is stored locally in a file. For example, the ‘My Attists” ArtistGroup is
stored in its own file. If the user owns 100 artists, each with an average of 2 albums’ containing

10 tracks this data object soon becomes very large. When this ArtistGroup object is written it

" The user doesn’t have to own both albums but both albums exist in the artist data object
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In nost cases cal | back nethods are the nost

appropriate however for large inserts, for exanple a
walatoa1tosd, it may be nore efficient to use anetheB2007/001675

method. 5.2.5.2.Cient (bjects 5 The client nust al so

keep a | og of changes that nged to be sent to the

server. The client mai ntains this list in RVS. Each

e or Recogd.object. See
W@@&% a%% o el s FORR GRS i3l B i b5 populate
d to t he object .on.the. server unl ess _the
Rt O GEREH ) ¢ Mo Bhebotatoioh G Pk G i@ Bl S our My
Artwcsr ExaBipld @8 lige $RARBIAS Yol h AN Ekertitkls B8) B USE of albums for
until the server updat es the object with itS new

eagla aifist is ot ekl lis obpibpms \Whetneeddn atsepatetei aemt fitp one ¢orseatlp artist (e.g.
arE 925681 eﬁaéhr?]lmnlnlm ﬁ?e'ﬂdstﬁJeJi FgItS L& fff«? J(r 45@:7 .éatzs that contains the

ange e server s resp
Uatkﬁbmﬁgd@éﬁent for each object. V%en the client
recei ves an acknow edgenent it will then delete the
correspondi ng ChangeLogRecord. 155.2.6.Conflict
Resol uti on Wien conflicts occur because the sane

Babjechchasa bbee ietidd Rdtstfvd R, 6hjt@tkowidas QL 8le staﬁ% data object
servg IS responsible for resoIV|ng the conflict.

wighaul pving intivlicae dhe fe Hosssrmple GmoroPatid ast inethe ‘My etios group
t ‘
an%QHQ‘P@ ulkdd ARG QQ I??nquj: Chasx%l(ﬁcys @515???@3@78 Cgﬁn album we

m ni i e the nu situati ons where con ,
ordi bave foyupraici thg Ehes 2Pe®raltem et pfidan sWhee thonsamustigates to Popular

, dat e few ca w |l the cl t b | e ,

A n%lanfsy“"c‘s"b}\‘at&%l s eFeS AL TR L gett bbb Masios Care’ See

Fipwrteb®le prototype the client nodifications are limted ‘
to: 1. Create playlist 2. Edit playlist 253. Delete
playlist 4. Edit custoner profile (catchprase, icon)
5. Rate track When designing the conflict resolution

H&W&RE 88Y 2 edeRisORAwd BetMrRdudsnBedabd @i N%’ AY¥BESdata file only )
of , WO 2 /12 081PCT/ GB2007/ 001675 98 conf |

coppématedist ofvirtistdds weatead tovpen eable atistifle end gead theownel of cach artist to
po%gﬂiel #hE€ tl\%y Wr&é?s %&%&h elrheyepagce séeral major problems with th_ls approach. Firstly, -

we need every artist file stored locally so any missing files need to be downloaded from the
server. Without these files we are unable to display the artist names. Secondly, it’s relatively

expensive to open a new file connection for each attist in the list so this approach will be slow.

To avoid this we can store the artist name as well as the id in the ‘My Axtists’ data file. This
means we can build the ‘My Artists’ list quickly. However we ate then introducing redundancy
because the name is now stored in both the attist gtoup data file and the artist data file. See

Figure 59

We also may want to sort or filter the list on another propetty. Fot example ‘Search Results’
show user owned attists at the top of the list. To do this we need the owner propetty as well as
the name to display the list. This is more redundant data that we ate adding to the group data
file. '

Because an object can be stored in many groups we need to be aware of this redundanc;lf and
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Uni queness conflicts occur when the update to record
vi ol ates a uni queness constraint with a conflicting
wo emonzhosb Del ete conflicts occur when a recorBCT/€B2007/001675
updat ed that has al so been deleted. 5.2.7.Use Cases
Whenever an object is updatéd or del eted the
obj ect _change_| og or custoner_object change | og tables
mAShr B UR0EL & litht B hlEklvel Bikss £HRREBiliBRE %Lgpaams Sloeneral th
data fi Iaes on tﬁe C|OI ent cgnt al n redundant dat general The
sej:wek p_vlllgfbemqmonab]@ H@n@eswﬁdhteaﬁcb@py villrhe ttansfierred to the client in response
bj.ect. 5 rver 7.1, 1 Ar
toa % 1lgc Srg ue%t E@vc\:/n%ﬂef)§? glbglr}a ese,c% g slg)a peeur wthFré F:}leeacéigrét is offline,

thE hﬁexﬂhﬁ% itlkie ryspndiitity for Eh@fagatﬁlgltﬁd’sé chiifpks. dAnh&k R8seb, e client will
arti t data file for ''Snow Patrol' need
cai@ewlgﬁt hefernling o to @Hanﬁ%t ?’@&Piedévg%ra cusfapgr modifies a

Lmﬁ layh¥ &hat 'OH it&lst 60 aP@Red. 09
tygb | e. & Q‘gﬂ%ﬁgfg}% =S When amﬁ" t oner vvho has t he
"Snow Patrol' artist file connects to the server and a
session is 20created the customer_data_object table is

5Qi nedlj%tté1 S%?'I%) §&I change_| og "table to find any

ob ects ave been nodified for thi's custoner.
EL CT FR(]\/I GuSE ect ct.§ nge g
D ects, AT Ean geec?e%vgj - Cd?e cmeg bbiE e sterve? using the Connected

Ma&iemgﬁml n@tcﬂ;bl acls_gipected\ N 215ose ¢sinatiicatidd] &bth. wlelcémdvill be over
date 1S NOT NULL AND

HERL thiteioicob b 51 igctesnrvablefermalipsthe initisl request.

obj ect _change_| og. obj ect _nodi fi ed date; WD
52097/ 12908 614682007/ 001675 99 The

cust oner _obj ectnodi fied_date field is also updated to
Thelgfegg {vgtgpgw%% kO w3where ob]ects are duplicated on the memory card. For example

the ‘Popular Artists’ group was pushed to the client however the client has never opened
‘Popular Artists’ and is unaware that when the user buys ‘Chasing Cars’ by ‘Snow Patrol’ that
the Popular Artists’ data file needs to be updated to reflect this. However the setver does have
this knowledge because it built the ‘Popular Artists’ data file and sent this file to the client.

Fort this teason the setver is responsible for updating files on the client whén recotrds on the
setver ate modified. When the customer putchases ‘Chasing Cars’ the server will calculate
which data files on the client contain ‘Chasing Cars’ and therefore need to be updated. The
server will then either push these updated objects with the purchase response or send
commands to the client to update these files when it can. It is preferable that the response
contains all data objects that have been modified as a result of the tequest. See Figure 60: Client

sets object and gets all modified objects.

52.4.2.  Data Object Push

When recotds ate updated on the server whilst the client is offline and these changes need to be
propagated to the client the server will push these to the client on the next request. For
example, if the customer purchases ‘Chasing Cats’ from MusicMate, when the client next
connects to the server any objects that need to be updated will be pushed to the client. See

Figure 61 Client requests object and gets all modified objects.
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The' Snow Patrol' data file isthen sent to the client
and the custoner_object _change_ | og. acknow edgenent id
wo 29081 set. When the client acknow edges t heCT/GB2007/001675
t hen the custoner_object_change_| og
.acknowl edgenent _date field 9% set. 55.2.7.1.2. Artist
is renoved The artist 'Ciff Richard is renoved from
Musi cSt at don. Every client that has stored the 'G i ff
Richard' data file or has a list that contains "diff
Richard needs to be updated. The object_change_| og
SE4t e iQfflifsddedd and a deleted record is insetted for
the follow ng objects: 10 Artist Artist.getAl buns O
Whenithe glﬁlLlSsqfﬂmeAﬂltelcyﬁfgmeNSbmmwt@l fromterfottging most actions that can
Phayild-sts0.3 stoner shares a
m%)?.g‘gfizﬁa‘? %}?a'.;m T OI¥E eIQ ab? tobF%a Qf{

|st cfeate and share a

SEM I BTt YR S TR

lis X Filek @IgHY Bote Ben lebiRe B YRS clieiShu¥ Blvedd R 18En RS titGherver. When the
tracks to add to the playlist it is likely you are

clieghingartcanngsipdit mstsped %)érq/félﬁs togheiseatrs Al Fl@gestade by the client are
s ?cpgl%%ei\%J Yhdens @int o PLQ:‘?S E%?Xérkr&twﬂ é:flc% ny modified files
created the object _change | og table is update ané a
tor the oliaght.iSse Figaer@ddicnnseodeolsieats medifiebinasffling manlge | og
for every client that has the custoner's data object
file 25 5.2.7.1.4. Custoner changes 1 Custoner shares a
pl ayli st The custoner decides to create and share a
5028w pl aGHangt Logunday Stroll'. The client sends the new
playlist to the server. Any changes are sent on the
TRE ¥drvdrafii@sis b Qist oL@/ @t hAS HEa seift €o B{eOc\!}i‘éhﬂ’l WHdhakkSor more of
to add to die playlist it is likely you ar
THE M9 oR the,gereesythe fnodg:‘]@é objects must be deliveted to the client as

soon as- possible. Similarly the client mamtmns a list of objects that have been created or

modified on the client and need to be updated on the setver.

The object_change_log table is whete-changes that don't need to be sent immediately are
stored. This is for general system wide changes such as adding a new artist. This table also
handles merging changes made from several databases. These changes are communicated when

a user session is next created.

Customer specific changes occur in customer_object_change log. These changes are

communicated to the client immediately.

52.5.1.  Setver Objects

The changes to objects on the server are stored in the object_change_log table. Whenever a
record is inserted, updated or deleted that may affect one or more object data files one or more
records are inserted into this table. This table also allows for changes to made in a separate
database, for example on a staging server, and then when the changes are imported the

object_change_log is also imported. See Figure 63 object change log.

The list of data objects that exist on the client are stoted on the server in the customer_object

table. Whenever a session is created for the client we quety the customer_object and the
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WO 2007/ 129081PCT/ GB2007/ 001675 100 each tine the

changes will be sent. Wen die Playlist object is
wee@atizadst he obj ect _change | og tabl e i s updat eBCEHGB2@7/001675

record is inserted into customer_object _change | og for

every client that has the ctonmer's data object file.

5 5.2.7.1.5. Custone Custoner shares a playlist The

oljerst chamge_lbgciables td detefiBiat evhidhdosbat @are BEWR ¥ Rt customer. It is
' S Pd y\}gitsroll'. The client sends the new play-list to

P‘?Sﬁ‘E C§E9rt upryForManes seapel dunge taordh domesingle ebjuesia this case we

01{1 nteL;He t<§ %E)Mﬁ&qr tﬁé IXSQ%&%Fé 1$£C9:WSITH9 OGDF’F‘I%%E?%%?P aégcheetﬂ:]g?ﬁ:l need to be

the playlist it 1s | ou are co
reﬂh@ecgtettg‘edi,enaﬁde Higea®h ctitomet digecehanges wi || be sent.

When the Pl aylist object is created the

obj ect _change log table is updated and a record is

inserted into custonaer_object _change |og for every

Objette Hiat héwlito MhasethiiRd ¢l Se @Bt 26 ifatd b ad cufsﬂo!rxﬁr_object_change__log
55,2.7,1.6. gqst oper changes | anguage The custoner”
tallgy Recpls nay; glioebempertesipioatiis. takp Sthep ickangas podur fersotévss that affect

otP B AR tdn IFAAE 2 SPR G dnGhd @&s@orh%_ ,JTQEC}MQQ% &8k and RO to update
the nessages propefty file and editor captions need to

ohjrst dasel flee that eeferefideghbit ttablk. SecHigmgs5@nitympt alyjbdtshange log.
di splay editor captions on the client and so for any
playlist on the client that has 20an editor caption a
record is insetted into custoner_object_change_| og.
Whetzvat. We FedSivs taotequiesadids b ichak wed kel ktrnWili nSHified objects in the

server. deletes tra A user. adds a track T to a
e PR TP ST AP IO A 0 R besehjeré telras) s may send

a dobfdadto the@nttol r8qS! BE fbdfiell @REA 1ts:. INELEGH cﬁzl@réémany objects

obj ect _change_| og. "When the client sends the update
negd £3/b¢ Erurped (q the shentr the phietiyfiehije sised tohdetdrenincewlnicli sbjets are sent
5:Q0j ect _change_|l og and del ete 25the track fromthe

playlist and send it back The custoner won't be

B0 P o o b BB v e
taldewher acleoaielgerhémclate is null.

At first glance it appears that the object_médiﬁed__date would be duplicated for each
object_guid and could be separated into another table. However for petformance reasons ‘
object data files on the client contain data from more than one table and an object may nee;i
updating on one client and not on another. For example, attist lists contain ownership
information for each artist so that they can be sorted with user owned artists at the top. When a
customer buys a track by an artist only that customer’s artist list has been modified and needs

to be updated.

One ot mote of the following methods could be used to update the object_change_log and

customer_object'_change_log tables:

*  Database trigger on a table could populate the object_change_log table when data was
added, updated ot deleted.

*  Baich process populates the object_change_log table for example on an import of new

content data.
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A user adds a track T to a playlist whilst offline.

Meanwhi | e the server renanes track T. WO
WQR2D7/1199081PCT/ GB2007/ 001675 101 When T i s rer@mnms#2@7/001675

record is inserted into object change | og. When the

client sends the updated pl&list we'll conpare the

changes with the records in object_change_ | og and

r ok m URGndrf ReHbRR nhihsls e a¥dd s EPgkrsi@ngpdate dadekmove events.
%EVICG Menory Managenment 5 The device is able to

DiCafiSick Meldd8s R NEMONWpIOpeRtTRAMR Y foflRIge insBrts, for example
eft for storage. The server MA|| use this information

a duie lokek itderyibk sy efficieestoshipmatheseneteddt ed from t he
cllent when delivering updates. The object | ast_used

| d stonaer _obj ect table stores the date
52 % clézgen{t&ﬁ)ée used a parti cuI ar object. This field

ul ron1 t [ t ;
i SpORPIL G L P e BT B ok S ek e
madhighifid lise s B U Adh bRarge ksedr@dd inTh€hagelepRenmyl objeso SesBigure 66.
ot her nmethods to predict which files should be

del eted, for exanple a story no |longer exists in any
list. The client also maintains a list of l-ast used

Th]c i @%@m Wit balkh€sdnft AelIBt @sell 6 S@enkifys @lefoblpet oh @ht tetrver unless the

out of nenor This list is stored in R M5 ?ggg%
clierefios edsdghi iobjest. ywhich srseviee gisphwillgsign # ERROEALY that will be
us$cfjl %%1 %‘pedse}c:x}e!: & nc?aglg %he}%l%éct gfﬁh%@ Ak s ﬁ@ra%ﬁ dmirgnd to

ve any nanes. S acts as a

afet |n ca t he loe. Th
R A LA ANt s o s e
sedBr Shohld ek Mﬂggﬁ Bgkn¥@ledgeaterit dod egh wbfct. ﬁ@tqncthg client receives an
events an ce n the client. and s emto
V@Ft¢ﬁdbg 3 ?%gmcfﬁﬁﬁﬁnﬁﬂgé%ﬁﬁ?%ﬁﬁ §8r ng

testlng Provide information for custoner support 25

Col | ect usage data for reports and recomendati ons
5.4.1. Logger
5.2.6. Conflict Resolution

When conflicts occut because the same object has been modified on thie client and server the
server is responsible for resolving the conflict. The setver communicates the resolution to the

client by sending it the updated object.

We'll attempt to minimize the number of situations where conflicts can occut by making the
server responsible for most updates. Only in a few cases will the client be able to modify

objects and send the changes to the setvet.
In the prototype the client modifications are limited to:
1. 'Create playlist
2. Edit playlist
3. Delete playlist
4. Bdit customer profile (catchprase, icon)
5. Rate track

When designing the conflict resolution strategy we need to beat in mind the following types of
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The Logger object is used to control |ogging on the
client. It is a DataCbjectSet and can be synchroni zed
wowdonv1tdogl server using MSTP. WO PCT/GB2007/001675
2007/ 129081PCT/ (B2007/ 001675 102 Logger contains the
following attributes: Leve?® The level at which | ogs
are stored, events at a |ower |evel are discarded
coPEBUG Events that are useful to debug the application
5a INFO Informational nessages that highlight the

[ar 0 gfgﬁ%% ﬁﬁéfli&h%c@\%ﬂeﬁ%é @tlateORNecdr @ db£/EE Srith RAbther update.
S a

t her otential problem ERROR An error occurred
hut | A . WRARE GORY de i$EEs 2 DkinBd constraint
IS og%”eeapﬁﬁ?%ﬂs?{/&:c Cont ?g? fc,llg)ctlaheﬂ)]E r%&% thattll 0gs
ar ewgtbntconfictiperesedver 100 M N: When t he client next
makes a request to the sewer or when naxSize is
reeadiéde conflRMAdcnr fher yrebondiingpdased(tbat bas alhe Nyen defssed.
Every 30 seconds (or as MN) Thi s
5.20ehavi©Vse Caddsl be controll ed by properties and can be
tuned 15 MaxSi ze: The maxi num nunber of records to
Wishefee OAnt h@bfetd enk  Tpdweddl f s@t . dEkeedt i nie di bbjectedtmege log  or
bet ween the server and client LogRecords: The | ogs .
cuqtmmbie@schange_loeﬁéblewg%ﬂDeeaﬂ%tsﬁ? e eng‘aﬁzé%ﬂeﬂa Tegguse object data

aghge! et Jc i .é, a k{¥e than one
Al 3 ne it dnPh rJRGatRIRECPE RGP ARk IaNGhahfE wlOAFRWLIRe th

utes: Message: Readabl e description of what
objeappened

52.7.1.  Setver Changes

52.7.1.1. Artist releases a new album

The artist ‘Snow Patrol’ releases the album ‘Eyes Open’. Evety client that contains the artist

data file for ‘Snow Patrol’ needs to be updated.

First we insert change records for ‘Snow Patrol’ and ‘Eyes Open’ into the object_change_log -

table. See Figure 67.

When a customer who has the ‘Snow Patrol’ artist file connects to the server and a session is
created the customer_data_object table is joined with the object_change_log:table to find any

objects that have been modified for this customet.

SELECT FROM customer_object, object_change_log
WHERE customet_object.object_guid = object_change_log.object_guid AND
customer_object.deleted_date IS NOT NULL AND

customer_object.object_modified_date < object__change_log.object__modjﬁed_date;

This query teturns the ‘Snow Pattol’ object_change_log record. This record is insetted into the

customer_object_change_log table. See Figure 68.



10

15

20

25

Level: The level of this |og Date. The
server tinme calculated using the client tinme and
wo pve@doset 25 Sessionld: The server sessi onl dr@hieB2007/001675
this event occurred (if any) Event TypeCui d:
The identifier in the event ¥%pe table for this event
(if any) Paraneters: The paraneters that are
Thecustarhe@nsbjé@inddificd_&xendld Seso Eiggm:@ tP98/07Y$d06 13:16:33".
2007/ 129081PCT/ GB2007/ 001675 103 5.4.2.d i ent :
Thebu§gbwg WhirbBt 848 Chieents | shed t &gkl Ngp WegReedid®  and  the
allow the testers to easily view the client logs so
cystpgpets PRISEt chAngenlvarenemirdatmentyid Sicbismgt. ofhewhdre dibet acknowledges

I : jnel hese in ti u
R S TR e S R T
i ncluding all paraneters requited to tun the task
5.88MPands ot isdemgvedl | parameters required to run the
conmmand 10 Exceptions including all rel evant
ThaiostriliffGticlzad s teaged 6ioch MubitSthigod. Byggklias: tBAk has stored the ‘Cliff

tester using_ the

R AR SR POt =g SR el PRl asie e bhEkor

- .45 ]ogged using e. server time the incidents can be _
T]Iber BEJF& gﬁygaé?ge t%%gf i wndatgd |qndia deleteqljtgenrd dnédnssidegbfor the following

o J-ons in the sequence that 15they occurred.

.4.3. Custonmer Support When the custoner contacts
custoner support we need to push the Logger object
fromthe client to the server so that custoner support

Agiah see the |ast LogRecords generated by the

Atrtist.getAlbums()
Aurtist.getLists()
Artist.getAlbums().getLists()
Artist.getPlaylists()

5.2.7.1.3. Customer shates a playlist

The customer decides to create and share a new playlist ‘Sunday Stroll’. The client sends the
new playlist to the server. Any changes are sent on the next tequest to the setver. As you are
browsing tracks to add to the playlist it is likely you ate communicating with the setver, and

each time the changes will be sent.

When the Playlist object is created the object_change log table is updated and a trecord is
inserted into customer_object_change_log for every client that has the customet’s data object

file.

52.7.1.4. Customer changes 1 Customer shares a playlist

The customer decides to create and shate a new playlist ‘Sunday Stroll’. The client sends the
new playlist to the server. Any changes are sent on the next request to the setver. As you are

browsing tracks to add to the playlist it is likely you are communicating with the setver, and
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client. The client needs to initiate the push, which
it may not do for a while if the log priority is 20
waet7uzosd N. Therefore we need a nmethod for coremEGB2009/001675
the client to post the Logger object. We need to | og
enough information to recreatl® the user's situation.
This information will be stored in the
eacb ikeabe chapgasaribbeseamt.Hasht abl.e. 1f the event TypeCuid
attribute is set a record will be inserted into the
W tBErPlay kY @bfect &bdreatad ehel Bﬁe@%@;ﬂ StabldSE fu?;Schéi NL® a record is
. 25 custoner _event valL W wi Il use a queue to rnsert
inpested BIQUFRBELODieAt change dog fasmupty elienitthataias sloe tusatmer’s data object
gievent | ogging doesn't delay the response to the
client. The exception is when the
custoner _|logger.priotity is set to MAX. In this case
we want to see events as they happen and these records

Ll be inserte irectly into.the database. 30

5%7&54.Uségggﬁg%gugf%%%%m%ﬁﬁgggﬁﬁta i s popul at ed using

triggers on.,the event ble. So for exanple when we
Theg eréi%ag?fetﬁtcr?%? 31341 gh"ﬁﬁéflﬁmay Ttaé‘g‘rdrgy Pradk Thpelient sends the
neRUiSThEEI0 thE 36kePNAY BARS adeSehtG] BREREELques!¥ th A
007 126081PGT) CBI00T 00165 0 Bravn fiishagdie server. As you are
brrwging itagsrteedd to dys plpist itss By yon e dontrouthetial watht the server, and
ea?l?ﬂﬁa'é%e ghlggﬁlsglgg&p&ngener ated by the client and the

t it

requency tha S sent to the server. This is

AR g B0, 6 OB SRR, B g o

injensé firite Gusttner_oObisttotRhg® hhde i _elv&ﬂ cBénttihiathat B dRAlLd data object
ﬁlLogger obj ect can be pushed to the client. 10 6. DRM

.1. Introduction MisicStation is a nobile phone based

sof tware application which allows users to discover,

manage and |isten to nmusic on their phone on the tithe

using the nobile network. Omifone takes MisicStation
5361 frar ketCystaneachanges langmes nership with Mobile Network

Operators (M\NOs) 15 whilst working closely with the
Theystemien erlestsr 3 ditfereanlbnguage. e’ dilikedt filanthabesttain dangergefspecific data
toBHSh&cbp available to MiusicStation users. Such vast

I''brartes of digital nusic nedia are extrenely

I le and need to be protected fr. t hef.t nd' us
TR 0 DER] A0 B0t R B LT L 80, B2 o
Odly glaylisks dpdyteglitbbopgoneod tHeldRMt 4nd QY ifsiemyalayRith@dht @lient that has
“cqntrol .and facilitate the legitimte distribution and
an edifor (Eptiph3 jesprdisigpested into customer_object_change_log.

52.7.1.7. Customer adds track to playlist whilst setver deletes track
A user adds a track T to a playlist whilst offline. Meanwhile the server deletes track T.

When T is deleted a record is inserted into object_change_log. When the client sends the
updated playlist we'll compate the changes with the tecords in object_change_log and delete

the track from the playlist and send it back. The customer won’t be informed of this, the track

‘ will just disappeat.

5.2.7.1.8. Customer adds track to playlist whilst server renames track

A user adds a track T to a playlist whilst offline. Meanwhile the setvet renames track T.
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20 The primary handset technol ogy platformfor

Musi cStation is Java 2 PlatformMcro Edition (J2ME).
wdabiog/1post f orm was chosen because it provi des PEEGB2007/001675

wi dest nobil e phone handset reach. This docunent

descri bes the nethods used bi0lOmifone's J2ME

Musi cSt ati on handset application and associ at ed
WiehVDlikreashvd 6 @scdrd idinstértddoite obeal @ahed 160 mt th@ryﬂent sends the

cu e the rights to use that content.
R B Comrae (et Ao Innibychish @i and rename
tH¥RRick 8n Md J18MNGS0 0 BN i DRM v2 speci fication. This
speci ficatiion has been w dely adopted by both the

50801 | € FeitiSieni d their preferred method of
protecting cont d??szI ag@ﬁ‘gﬁfe devi ces. Wi | st (]\/A DRM

n el d ndset vendor s
TH 403 PR kBBl Al S i T s 1o for storage
The p(p.'m‘rtwﬂmﬂée IBBMm&Brmﬁﬁih ﬁohcﬁdizldEGﬁS@nﬁfeb Sh&QMA bORMeYed from the client
&ﬁ? nment ati.on di scussed in 30this docunent is that
Wi SRS UPERES has built into the MisicStation handset
ion and the associ ated MusicStati on network

1h¢ P{?tett st_usp el the sog emeT.oliB0BlE 6o e he1de the client last used a
aﬁtlélulalr . HISW ﬁﬁ;uﬁ & £GRUS; %Hﬁﬁ ‘§ergﬂdi M Eienl k t.h% server. The
a ori1 sed access.

packag t 0 prot ect rom un
se@esm uegstthiSdrta o déd etthmheﬁtl& dbbehdGentebindd, Tan der&erRhghzﬂﬁ) use other

e SR P8 BSRRELEH RS B S e

listol es in the system Depending 5 on depl oynent they
may be provided by the sanme or different actors, and

Therplea sy fdinbinst NBst SAMR: Hed HdsT28A @UbINES MAEK 1RQE RSl N ore it runs
exanpl e, pre-packaged protected content can be

oufi ftpepeiy e fhia distos stased 1 RMS andrrefsrancesefiloeby relagive path and filename,
i ent f e agure. 7
T i 20 A Rl BN Rk B mtping from e
namgey. Bles used.a shfetyi wiba ig oo nient’s 5 pebdlebywitly thpedetdtios layitson the server.
and constraints associated wwth a piece of DEN
Content DEN Content cannot be used w t hout an
OCI s (bject, and may only be used
52?2’ %{"5”@?1 permi ssions and constraints specified
in a R|ghts (bject. Like all -OMA v2 systens,
Musi cSt adon DRNI nakes a | ogi cal separation of DRM
Iz&?tzg?&ézg”om Ri ghts Objects, known as "separate
rver DRM Content and Ri ghts bj ects may be
W@%@é@t%tlg ustf RAIAL eelv¥nt9 hnd QRELHNEE on %Edcliregte&ﬁd@Md BRm to the server in
del i vered separately or at the sane tinme. For exarrpti
otdentger can sel ect a piece of content, pay for it, and
rgceilve nt e ndanghts OOJect in the sane
tranllgf\éti: B?r\]/lmcouo fiin mE St R ghts Obj ect expires, the
userProaﬁe gﬁomaﬁkn&&otuat@ﬁm Egpartnew Ri ghts Cbj ect,
havi ng to downl oa Ige DEN Content again. 20
ngh ORISR HE W‘tfﬁmgmﬂ%htent have to be
enforced at the point of consunption. The DRM Agent,
-inside of the MusicStation handset application,
5.£10bodi g3 gert rusted conponent of the application,
respon3| for enforcing perm ssions and constraints
THeALodoBMb e ietdedad doholdBYdifE on GRNEHAL. ITE R BEGEEHFectRt and can be
DRNI Content on the, device, 'and so on. A Rights j ect
sypchronizads it the Reee wsipetMeR t o a speci fic DEN Agent, so
only that DRM Agent 25 can access it. DEN Content can
only be accessed with a valid R ghts Qbject, and so
can be freely distributed. This enables, for exanple,
"super-distribution"”, as users can freely pass DEN
Content between them To access DEN Content on the new
device, a new Rights Cbject has to be requested and
delivered to a DEN Agent on that device. WO
2007/ 129081PCT/ GB2007/ 001675 106



M ME content type. In addition to the encrypted
content it contains additional information, such as
wa@onverdnsdescri ption (original content type, VvBIHGB2007/001675
version, etc.), R ghts Issuer URI (a |ocation where a
Ri ghts OOJ ect may be obtai nE®), and so on. This
additional information is not encrypted and may be
Lofdc® 861thigdihe GollRen erbutbsfore a Rights Qoject is
retrieved. Only t medi a 5content (e.g. nusic file)
'S encrypted in the DCF file The Content Encryption
Kﬁy deliS
R T A e Sl s
i s noto ptﬁﬁ%eﬂrﬁmtﬁb@mgu@ﬁlm G dl applitdtiont a
tent 9 used as

SRI pglg:: ? ? %?ﬁ %n@amog &Ts%a@tas &ﬁﬁgg%lgp atthe B mf the application

i ncl Ud@Svmmﬁcti@maetmﬁt&Qme cRRMBBRAT to verify
the integrity of a 10 protectln agai ns

modi fi @a RifAn rréorc»'tsﬁtréfﬁt b phesapipkic ﬂ%maﬁ%acﬂéeaonmue
entity, tegtjon of Rights Qojects A Rights
oj ect |§)P§)ﬁc§)\]tect g uég%ng a Rights Encryption Key

( ARRYiorifhE€oftEis the fregachcy thaglvgs yiptsentdn thet sesmst part s of

the R gh lect, siWch as the Content cr :
Dur i ngg.dm@yg?n ﬁ’leeclﬂﬁgleef( RIS ) rleasp i %‘aﬁ\éwetggn @{maxsm ®
the targetsacRRNI Agent. In this way only the 15 target
DVMA Agent can access the R ghts Oo ect, and thus the
CEK F@gm@%le@tvgfﬂrfémtlﬁé% nher ently safe.
Nesj gt I rrespective of
V\hl ch pr ovi S|%Inélrggo%eg?ﬁo O#\N%gqg?ed t he |\/LISI cSt atl on
ap plThisctchaviowndl be porseillad by psipdesiss artshcatlﬁte

nobi.| e handset ach. Musi.cSt
appll\f{%‘gg‘? Oﬂ‘%”ﬁ“ﬁ%‘?é’lufn%ef ghreradg %Ig Tor etgcaggﬁfd of
seof AL & B firaé HijfettitEb@wta thashveiahd elient phone
nodel and handset firmware version. The software
bti LepsRegaads: L balogythsmicifignaged by Omifone' s pat ent ed
Devi ce Adaptive Architecture (DAA) and delivered to
the correct handset using Omifone's sophisticated
Ttadpj%@attqnmsm begReicondi foy cadf dinalr log dEreckoghegondeqogayins the foﬂowmg
.Musi cStation Provisioning 95 Wrking with the
at% here are two ways that the MusicStation nobile
handset application is provisioned onto t he phone,
"both of whj ch deal et inthis
chapdesagerigd ﬁﬁ"e&éﬁ‘@ﬂmﬁﬁ iqztpé’r"’n st ributing the
MisirGstiathORvaBpiicasi on to a handset is to preload (p
reinstall) the application on_ the device befor
Qéfe?thl S

r 2adPes Thesewnutime eflculamsdyesingshe eliest tige pnd, e

t | C

eng esl?s écrng Hgg}he ; }e‘)eggés%&ﬁﬁ%g%% Ag%%t %2%9% el ggéed in
t e mtT;@e@uﬁa’ﬁhadamﬁ&em thi Evena_thaertablk &y thingséng (if any)

button) on the
arz)tmeters IP honbters that ate pettintent for this event

See Figure 69.
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WD 2007/ 129081PCT/ GB2007/ 001675 107 which starts the
service. Simlar experience in OTA provisioning of
wao biog/129ppe of applicati on by MNGs has shown sSuBCEE82007/001675

rates (i.e. ratio of successfully connected users to
requestors) to be an order of03magnitude | ower than
when the application is preloaded. 6.2.1.1. Application

5R2e| oadClidit Debaiggidg S5Typically this type O device
custonmi sation is done by the handset vendor at the

Whdspurbs tliapft it inete NG vanekep eo hlbrwrtie: thatmie ehdle vieants lient logs so that

.l eaves the vendor's prem ses, |t can al so be perforned )
ehs§ i intaSioT ST i B8 DR ihevgt DRe0Hed ARG HaSIAde these in
Matigd 0ig :8gdrks0n capabi lities in the supply-chain or

performthe sane in cells at the warehousing
facilities of the MNO Werever this preload is

TH@E]EHH@%%%%%HMQOH ed by Omifone's Prel oad

Provi si oni ol, ©10 the Prel oader. The Ptel oader i's
a networ k- connect ed desktop application used by staff

at. the, prel qadi facility.. Access to the Preloader is
céntf@#?@ai“gﬁgﬁﬂgwsereﬁ‘i”{? e & theiskr i 0 & password

and Cbhbahedinbydiag hil fira@bteRUtdifel $86n e aEBS3ES-

Access to the Pr_efgoader can be revoked at any tine

ei’t hercepjorpsaeludizgalt sglerent infeepationor by or gani sati on.

The Prel oader provides an authorised party with access

to the |latest and nost appropriate 15 MusicStation
Eadhi bogResorfdt wilr be foggbdias atrimdidanend ann dentiewtd bhithé tester using the

sof t e. buyi |l ds .any. Prel oader has access to by vendor o
Lot QR tOr STED B s BF B BBSoE e '8 A0gPer bl B, server time the
inciawt eadb Abkllereld A adatesStoQhagelise bf Eleit GO E@6dr actions in the sequence that

Musi cStation client software build for integration

hPGURd handset customisation tools and processes of
the installing party. In-built into the Prel oader
5.43- a n&tustareet JWPosk st em whi ch can alert installers to
he fact that new 20software builds are avajl able for
BTl oFtomer ontagts SUFOImEL TPROK; Yo BrAd (Perdph (tsT Kpsasy ebieet from the
cliefk PR el A lthat QUBbiRN SupHeRPOIt e 308 %@pEEg@com lsé@fl‘ﬁ]:ated by the
points and nmechani sms by which a user m ght™ acquire

clignis Thselisnt serdopinitprrethe Pl itk it ey netrdo fvor Whileriftthellog priotity is
se% fez)ql\l/}Iel\STt Therefore &M@%ﬁ%ﬁ(ﬁ %)g %J?Iél%ngllg%.ﬁg e c%gnt§g/%ogtﬁ§fg,<i)g%er object.
acqui sition. Wb services link. WO
W%%Q:Z %02 o(g)se]flgg;rﬁ %gr(r)rg)a?njog (%(Z)I. §e7c§eate the uset’s situation. This information will be
stored in the LogRecord.parameters Hashtable. If the eventTypeGuid attribute is set a record
will be inserted into the customer _event table and the parameters inserted into
customer_event_val. We will use a queue to insert into customer event and
customer_event_val so that event logging doesn’t delay the tesponse to the client. The
exception is when the customer_logget.ptiority is set to MAX. In this case we want to see

events as they happen and these records will be insetted directly into the database.

5.4.4. Usage Data

Client usage data is populated using triggers on the event table. So for example when we receive

an event for the customer plays a track the customer_track.play_count is incremented.
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108 Deep MNO network integration such as when SIMis

first seen on network Irrespective of request
worzmhazhosim the MusicStation application is deP@weB2@®7/001675

by offering the end-user a WA? downl oad page either

directly inside a WAP portallOfhey are already surfing

or via WAP push if the application was requested via

anot her nmethod. 56.2.1.3. Application Reinstall The

Musi cStation application contains the ability to force
5.45f ul | DaabseRdquizbmlehs application if so instructed

to do so by the Server. In this instance the
Cmmne:&t@poﬂmeaﬁptd baublertoi wntrel deWobgas ehdusitd By HA client and the
& ﬁyl éI;lhe a p&ggatlon reinstall is mandated

%‘Ve’? §e‘F€/é?nt tﬂ OPEYSFe 14 dhegttrallpd usipg hecestasperogger table. See

E70un. 10 6. 2.2. Musi cStation Handset Application
nbedded Met adata | nside each MusicStation handset
application is a set of infornation and rnet adat a
[ e d for.a variet f

VR ROE e Bl JRRLLCE 1B B0 i RkaBeY cfishlos so tha he
uphlbaté [Logyte objeartaabd phibedwatie cReti si on Every

Musi cSt ati on handset application is built for a

speci fi c handset vendor, nodel, version 15 and

firmvare revision conbination. Metadata identifying
6.t DRMconbi nation is enbedded in every MisicStation

application build. As such the Server knows exactly
é.Whatrkwee0l handset configuration each MusicStation

application is running on. This is the case even if
M 2R VIS . m&pft& %}ﬁg)& I i

NUS|cSta$ﬁ8%@§gg (%gﬁ%gn be 6?e%ﬂ%m%&51 ftwa &£1£%£q discover,
mmae«emcbhsz@as@enwm theBtphdon oh aindmete apnd iheabolsla ﬂCSJvork Omnifone

g0 4 Gkl it otk Sl fgpemon oo

wialspivorkatgi <ﬂmselly axathath Sﬁfsic\na&mgz it€ efiwee’ the FEeRE et b&s kfhge of music is
Sof t war e Lléense is a 512 bit random nunber
aV%f%P’&ﬁo Y (aBPRUHt etrhBsidihgatiss of digttalingusissaerliz erercatremely valuable

t
antiHedd 3P Wi @tteb@&‘ RS MM End QoiRe RAHiH thlbﬁtllig %.?1 o}%&éﬂ%’ QR seamless

Service. Each Service is either |ocked
acenny- yDigitdl dtiletel Mmngdneens (R upmivides bymethdd us eostrol and facilitate the

k%ﬁégﬁgggu%uyg§&g]gg%kagﬁﬁ t.JCA Certificate Each

T Ne on applica 2'the NUSlcStatlon Root CA

TG SRR ol Ogmnrﬁ?t& RGP RUGE ELler P PfHgey Micro Bdion

28} '[['hﬁ@la(ﬁforrhmas cﬂ@ﬁhl I’hSBdEHuse i proisde theOwideqy Mdtild phone handset reach.
val.i dat e ges, sent between the Misi cStation

Thﬁaﬂag.lé?ené qr 5% Iﬂ&‘h na:ﬁ]ao hgse%y Omnifone’s J2ME MusicStation handset
ap aérﬂ- 20ZIEGH RIR0A! QOLBLS, l@s%m@ﬁé ?ﬁftected content and securely issue

3. Application Permssions & Signin
the rlghts to use that content.

MusicStation’s DRM is an implementation of the Open Mobile Alliance (OMA) DRM v2
specification. This specification has been widely adopted by both the mobile & music industties
as their preferred method of protecting content for mobile devices. Whilst OMA DRM v1 has
been widely adopted by handset vendors, at the time of wtiting, there are very few hz;ndsets
which support OMA DRM v2. For this teason the OMA DRM v2 implementation discussed in
this document is that which Omnifone has built into the MusicStation handset application and

the associated MusicStation network services.
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J2ME i npl enents a security nodel which nmeans that
certain functions that you would normally expect a
wa ofovmzaoel appl i cation to have access to (e.g. BCDEB300MGO1675
menory/file systens, or 5 accessing the network) are
actually restricted. dearlyl®&n application Ilike
Musi cSt ati on makes extensive use of such features and
644. suc/DRMEOsesieess to these common but security
protected features of a handset. In order to provide

Btfoe: dMiséme N dtliveredaRR pLeRide®Ro WrdtBctaf EBESul RAiHdME&Paccess. A Content
restricted functions, the application is "signed". The

Sergraplfdvamd Rsupatptigamia Rightst Istiee AR goficratheans] dalimers associated
' ' 4 henf e i.cation. Wien :
RO 1 e S DL A b AR 50 B B0 v

o Replvypecht dmay rhdyebecpotiléd bathe shime valifftadne dctbss, ankingflemented by the
[ certizicates al ready on the

th ted d
P pRSEL g dompi o0 S cates Aready onhS i e

disteib1ie@ takcoss ingiEisle (Atdne Seive it BE FRAMMREvIAE 6P WBntent. See Figure 71
avai | abl e. The root certificates already on the

Dﬁ%ﬁ)éfe%ﬁeé"gener ally either toot certificates fromthe
phone 15manufacturer, nobile network or certificate
authority such as Verisign. 6.2.4.DRM Pertaining to
the MusicStation Application Itself There are a nunber
AoRightayQbjent ghvets hawkPRY lonemptmdyobbrsak IDRMasysduenat specifying

o SRS S PR PR Tk B SR o

used atithbliardVissb @B B Rights @BjB&,Sﬁid ﬁ@;pbﬂﬂ;% Bk el :i.c%o@j.dgaiésthe petmissions
install ed using.die DRMresident on the 20 phone to
anglrcopeieaintg F@C%g%%hfsr%%ei ng renoved. Although
advanced DRMs such as OVA v2 are not present on man

Likn AMARA, vORmtes, Mysicntion piov ke Ipgigel sepasation of DRM Content

B T kO A e AP WER o DRI CBfenk Sn PRERB D pbjectsmy be

requrygd starately od itegetieg sint higey fooayvimr dblinged sephtaselys breat thaigime time. For
of the content jte inh this coptext fhe, ' ation .

RIS PR TELS f B 4SS & e A e HbDRGF Contelt und a Rights

OMadsd & ShakiBe thatsapi®l. 0aREAr B 1T IR lckgiehs, ihe dsé can go back and
installed as an OVA vi forward-|ock protected file. To

acflgire hiasw Bightir @bjestavidarit heringte dorvnlesd theDRAEEgnieaipgain.

application, only OTA requests for application '
Riestrsaseasinted sl DR Contget ave i bhenfraqesl afethapeiet of consumption.

TIRATENRY %g@ﬂt,e ﬁ%@eo Qt ﬁlg MLQE§:M§ ovl“f\’ﬁlr’]aﬁései h.%i)]igaﬂ?n,a embodies a trusted

applicatifon code is only ever oaded” ove
copgroneatidfahe MyjlicsionprispensBl fot enfoeding permigsioonend eddsesints for DRM

IR RN R T TN

A Rights Object is ctyptographically bound to 2 specific DRM Agent, so only that DRM Agent
can access it. DRM Content can only be accessed with a valid Rights Object, and so can be
freely distributed. This enables, for example, “super-distribution”, as users can freely pass DRM
Content between them. To access DRM Content on the new device, a new Rights Object has

to be requested and delivered to a DRM Agent on that device.

6.1.1.1. Protection of Content Objects

The DRM Content Format (DCF) is a secure content package for DRM Content, with its own
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110 confirm ng that the source or routing |IF addresses
found in the network communi cati ons headers and

worztoadzonsl are t hose gateways stored in the SerriT6EB2007/001675
dat abase and known to be those of the MNO
6.2.5.Prel oading Music 5 Mil6c content can be
prel oaded on to a phone at the sane tinme as the

MIRED b SBEH §Pe. 18 ddmisbald @b edddjpledaithantit chtais filitidnaliaformation,
for pronofion and mi ght not be DRM d, or, it is

sucbua:s @ha@et deraripsisnj (B GORKE: SRATEPIRH ATSRBIT): H‘églés Issuer URI (a

loc I&;%xté ébL Ptem{i}}@é SolRE ﬂﬂ%l R268d 2@lifoNdl & formation is not

SI c d conte enabl es Musi cStation
endrjapted)mi oot bopretdneedio xhqj\hsal_;/bq:fgxe aRights Ojeslyis tetrieved. Only the media

Musi eSt ati.op For The Fir 10 Before a
conjp (&8t e&ﬁﬁ’?ﬁf&’éf‘f’aﬁﬁ%ﬁ “used by its owner

must first connect t cSta ver s -
The { ContpntpEneaERiog 5@%&8\%&5 hn‘iNH%A & ﬁ%‘ﬁ% 9?@ A‘E"?t%‘%t’%%‘ %f DCE s
comain¥d GanANile bSSHRLd Widhls @bfetd. Gahs 8y ﬁdtfpoﬁﬁﬁle td adtdssdDRM Content

associated Cient Private Key) so that may access

withhet DRgs lget.c@RM Soateat sk ARl VT ewdﬂs WeRHTh s Rights Object.
sued Wlt aetihe £
Mlg}fggggﬂ?{#gl 8 éj *fhe. ?@?@Bacggss %&%ﬁgcteed gilty of 2
D CR i &t8tingtapsinst &Mdiﬁcﬁﬁrﬁbﬂ the capplti tgabmo nnmikerisad sefity.
register wth the Rights Issuer, this two-step

regi stratian p descrlbedlnthls chapter. .

6161 kfl%‘?cgg’ﬂﬁfﬁjﬁﬁt%%m?ﬁtce Regi stration The flprst tine
I\/US|cStat|on starts it k I.t ed

A b e P et § 5, e BET SRFAD RRMRRE o et v

éﬁ%tv LGt gaﬁ@ of M R%ﬁg Oblebt, 3udll b e Cotitbif Eﬁ@ﬁﬁho&]ﬂﬁey Duting
t Client "20 Private Keé so that it nmay_ access

deknreoﬁ, aloe BEIC braremegtaphicaby Bevnd tor therergptdgRM Ageitol tbéf way only the
cC he Server nee e e f

e R0l e L oSO8 BERRCOBRE ohR T, HELHH AR WObjecs e
th&@@kéhh&énmai%rot ocol is the protocol by which this is

achi eved. This protocol includes identification of the
6.2eviMeasiosvaribmen shkoBerifeer fol |l owed by the secure

transfer of the Cient Certificate and the associ at ed
IrfelpeBie &Y tMithriadohing ﬂihdtﬂikﬁi s iuestt alhd DiusiSBntier applivetion ends up

Certificate 25 Authorit Vi,
beingpespidentyen theapsebh F‘}Pbﬂlﬁly Rk i‘?%fgﬁfag;é}h ﬁié\‘ﬁgaaél‘)@}ﬁﬂaset application
ms%ﬁﬁgéé is thendkd S\Eﬂd SHsbrahle éhtlaﬂ {]lf‘egioseﬁﬂﬁ&ﬁ@&nt phone model and

protocol uses M PS secure connunlca i ons
haBdt IfiriwBer vesionREYE softarico huilsque serearere amh shesee Py nommfo’fle s

D ation attenmpt ac e
e3P0 ERC DGR AR 8TEER, M ROt B Ml s i
Obohgbndd soph@titatqy Hplicdbon pfovisivmingonftvare deecribed beowt 0
uniquely 30 identify the Device and the user. The
6.2.equesVpacSiiRbeProvisteting0 t he Server are described in
the WD 2007/ 129081PCT/ GB2007/001675 111 table in

Wﬁhﬁ&g @nﬂ e MRICY e AREBYSivh Jatmmhae{qm&mdaaﬁawmmaset tipplication is
One of IMElI, Bluetooth Address or | NMSI nust . b

“psorppdiasd qugo jthie photfey bpthe ofj aihicheate (degy W@a’l“ddeé%ﬂ i his chapter. The

pre%:reg thethod for disttibuting the MusicStation application to 2 handset is to preload

|

(preinstall) the application on the device before it reaches the end-uset. Experience of
delivering this type of application has shown that discovery by end-usets can be as high as 93%

when i)reloaded in the most desitable manner with a hard-key (music button) on the phone
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6.3.1. 2. MNO Added Metadata As conmuni cations fromthe
Musi cSt ati on handset application to the MisicStation
wW®200vaz08r € 5 routed through the networki ng eqedpeB2i07/001675
of the MNO the follow ng subscriber and potentially
al so handset identifiers arel®&dded to the Hfi P
request headers. this information is extracted from -
whivhsexrtsehel sirGica Sinilis eghdi¥ndeie VDS inesRhiad i AY icati
1\@‘56%&; entification %Jr poses. Seg Fi %%Jdrlg‘@%%&ﬁst%ép%piphmmn by
g WBAUESESY Bkt e efupystastflln epnindend nfeps tohiequestors) to be
a8 URREbF 8 o is pel Yl
Regi s{) rlgﬁ;ﬁ%tﬁgegpg%reg}gﬁ Wgﬁ t}ge%gp%ﬁé ?Ig §§’ gfl?% iy gSe rver
receives a Service Registration Request nessage these
63tldps atmplifasionRueldad Reginsal) ati on from MNO Hone
Net wor k? When the Server receives a registration :
Typicplle shis kype ofideiee ¢uvmimitation fixdinledbydhd Radasttwenlodt A alke request of the

15 Misi cSt.ation handset application is currentl
“@E‘.Sn@“du%%“ghedi éefgf?ela?\?‘l\%a%&sﬁto&é‘“ﬁe FRadorhi e dhecan dlso be

peifiriigd dyIphdet ddaibaRas euel & FEbIESRS 10fe tth8omBation capabilities in
addrelsses of the MNO s honme network gateways and

the spRplyehain prperfosm the panegn seflsiap thentarehiPusing Grcilitis afhe MGO.

is to only allow Device registrations on the MO s ‘
Whetrenidisvigselkachis Rerfoenerbit is papifted by Elnauifdes’ssRrelnad Brovisioning tool,
i a-}, bipLgs ith whomthere is a roamng -

5 e exThe P AY NGNS R Fap el ST 1t ae the
pidendihg datlitp PAddpsntor the Rrploadi: ia cblﬁ;ﬁb]EStbyt@SBEQHétIﬁEenae, a userid &

new Nusi,cSt atji on handset application wwth a
PRSP HisHECF 91126 OF RUHGBIaelD fFFstheresmn tpifbe Preloader can be

relrélled Qi ygjrh@&ﬂﬁi by user, Softwar Gandakd SR 8 ntlsgg r§0f tware
License is for a }(/al id and eact ive l\/uyg?%%t at(i)on

TIRE PV Saller Rovided b TatHol | x '
i dentif fregl, e.g. k?y(}ml\(%?éSdelﬁg %2‘? §é3|9%5 ﬂnéé%ﬁ%l?rg% WAt PProp ?late
MppieStasmsipptsettpatetbpildoQnenifoneigst orrerol phichhsb&wMd@ullds any Preloader

| hatg Q.%Céof Lo Sg lvgrgcﬁ)r %gldtrgc?dcfme% lrrg%éeier?eglgéllﬁ%q%%%% lé)lg:natgolgl?tdownload and-

he devi c as been’i
lo8ll wietapetolfi the:orreNOVRIIOT A ARD B hPESFR2 DA 29 16é&addinto the handset
Once t.hese,credenti al s_have been confirmed, the server
cuSiSRREiaR (0l AR PTPIEEss PEe M g Party
I %ﬁ 1.3. 3. MusicStation & Public Key Infrastructure
R it nhe drelgadgr Siansitisigaipnsatten ddithegsn elertnstallet to the fact that new
softafaN Bl L Yv PRt R nid1e Device will need to

. 6.2.1.2.  Over-The-Air Delivery (OTA)

Due to an open OTA API, Omnifone supports 2 number of touch points and mechanisms by

which a user might acquite MusicStation OTA. These include, but ate not limited to:
* (MNO) WAP portal request.
* SMS text in request.
* Web based request.
* IVR acquisition.

*  Web services link.
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register with the Rights Issuer so that it may request

Ri ghts (Cbjects and in turn access DRM5 content. The
whRemiogssuer, however, only 'registers Devi CBSI/GBR®N001675

it can positively identify. This identification is ‘

facilitated by the MisicStatd8n Server acting as a PIC

Certificate Authority (CA) and generating a publicS

key Tregp M GRbRork hﬁ%tﬁdn%ﬁ&h S0k RenfIIRAL @rst EQh RaeBvork. |

regi sttered MusicStadon handset application and thus

i t e pld Gl ' lohYis AeliRB&hby offering the

I P B P o ARy offerie
end-tiseh aSVAP clopyloadl pegrecithies flicstininisish aRISP pg@hthey ate already sutfing ot

. Certifi,cate so.that it can confirmthat, the Cient
visp P prichete pibRt b ratEE MR PR T on handser
application was actually issued by the CA Public Key
6.2118. r asApplieitioneRefRiAlll) is the arrangenent used which
provides for trusted third-party vetting of and
Th¥ QA&REAGoh BFplickial cont@itthé bisiy t6 forkdla Elll Bing@NbE e application if so
~ MusicStation handset application identities, Lt allows .
instriete taddn gooby pheiServekelrs thip indpice . thynMusicating, applpation Is re-
| t t t | e 1si fBhdateB by the Server
A B T
thecald velisioatoé thesppliaatioe will natirst.r i but ed | ocations, i.e.
the MusicStation handset applications. PIC
6.222.r angeimiSamtiondihedses Appli¢avicn EdbaddehMetplateat i ons,
Musi cStation Servers, MisicStation Rights |ssuers,
InfdCdack DIvbeS@tidhiemidse applitati@nid atser afsefotthatidnrdndmettdareutomatically
in PIGcertificates (i.e. eaghf;@%g%r' s public keys) to
insgied gk used it ¢SRS Of Rudessgaydes 1"y bet ween parties
in the system In 20 general, a PIG consists of client
6.801 .t Warien dsMsd @St allodl) Veasisisaid Meplire Relisioy, server
software (MusicStation Server) such as a Certificate
EveH DRGESHAN:AARL LAHIRAGH isPEHIE ESHUT §5ecifib i@kt F@or, model, version
difgitally sign nessages using his private key, and )
andrftivare gyisioncermbinetice. Defrdaty leatifging thigssasgPingiien s embedded in
uhli ¢ Y C i ANt ' i £ [
oy b APRICRHAF B’ AHi Wik Al L) REESHECr handscr
cofifiyamttincath Mpspaiatibe spiloatist abhisty corifhidsrthe ghseteyen if the Server

message i ntegrity, and user aut henti cati.o it hout
hahagen QB BN Sy Bt SR G AP GRS ance.
The authenticity of the CA s signature, and whet her
6402 CAssmiurbBictdsdst ed, can be determ ned by exami ni ng
its certificate. This chain nust however end
Ev28TRMRR Ao Hinidet dl?@ﬁcaﬁ@n at Huile sphisficalft dbd @npdtAcdR@oMusicStation
Certificate, so called as it is at the root of a

t CoL »
Seraest Toepffedt thist eeraPRSIRIPE | Rangset rapplicdor sy é‘ﬁ%*[t‘gie License
equa%?ﬁéd nigﬁ)ﬁ/e %.ahlleei%f%e Ifcgrfslte N0 ra"ﬂaﬁmaﬁlﬁnlﬁéﬂ WAL dhen presented

Osoftware applications such as web o .
tolthedeees is aveditn rtlaiesthsaapplitation MesincStra d qractiRiulph MusicStation Setvice.

| ssuer and,the Msic i on ‘handset licatian, 3
Eagh o712 QURRPTT CB0 07 POt 7a M Seg eyl dusers
Certificate & Cient Private Key Generation
6.2.2.3. MusicStation Root CA Cettificate

Each MusicStation application has the MusicStation Root CA Certificate embedded within the
application. This certificate, desctibed in much more detail in later sections of this document, is

used to sign and validate messages sent between the MusicStation handset application and the



10

15

20

25

30

The first step in issuing a new Client Certificate is
to generate a new public and private key pair for the

- wormraeBwst i on handset application which is regPGl/6B213001675

This inplenmentation of PKI uses the RSA 1024 bit
public key algorithm5 Once 10e key pair has been
generated the public key is used by the MusicStation
Sdcfert 0 build, then issue the Cient Certificate, The
Client Certificate states that the CA attests that the

6.23bl i C AgRilicaRed ReARMsioRs BNSight %ent Certificate bel ongs
to the MisicStation handset ‘application.noted in the
Jmtﬂﬁpﬂeﬁﬂe&lﬁ a Ackhirp RO AP Pdafis ttﬁ’atvge%tj Y fi#ltions that you would
applicant's credentials, so that users (relying
nqrarally expectsusofiwass aphlicalibs e Bivatic@ss 1Bi(gptascdssisgiaenopg/ile systems, or
trust the inf.Qrmation, in the 's. 10 certificates. ,The,
scebg, bl BraPd R ey o i, e bliponoiley Bpiqrtion makes
et B IvEAsSo fSug fh bl antl B Ruch HRYsGATs AloSBet @binYord MAkedrity protected
certain g{g})l i ¢ key does indeed belong to whonever is
fepiyersof # PARASEN the Client Certificate. The dient
Private Key is not stored on the MisicStation Server,
Inppiidgr tonrowie Eie Mptigitptionepplieasion eth 2chess s thase testisted functions, the
eal8 i £ ; |y this. HC n. .15The .
O T TRaTe TS bR b i PR R MR gkt Dtored i the
JAder file fafcthe eapplicatiof9 Wisnathel Flusi€Ststi@ndpplitafiar ipulal, i this signature is

engxe%jee:d r;.]{tl{il Ia%tgcrggu%{zjtrg ﬁsdx%i Klt%%‘fo)rf('a]:seo %ft%f petsélt?géeg S@bﬁ’g&o rr(])%{% (t:ertiﬁcates alreédy

off ﬂfeﬂia_ﬁﬂé‘e&t&&h@s@%u%;&@i irf ﬂie%@%]b&ﬂorpﬁtd&rféaﬂyi d81cdQRe restricted features
algorithm 6.3.1.3.5.dient ID The dient GQUDis a

b%&ﬁ?’&&@‘ﬂﬁlﬁﬁber (A obally Unique ID which is generated
every tinme a 20 new MisicStation handset application A
Thesraob gerafieases dlrgddy lont the pEere/ate gemfmdly Githerrpo@urifidatss from the phone

mE RIS lcal R LESh RN BRnd ety ARPLLEA! | on

reupén 1t s store on a ubsequent
rmuniq%;li .and .reguest .1 h si.cStation Server
6'(%'?' t he s.lg%faé‘?‘?‘g'r%"a?‘. ﬁ%’fsigs&a%ﬂ"sg?%c@ telofeelgsleisft ration

Response The Servi ce Regi,stration Respon sage i
TSR BHREH TN & PRI S ForSeP PR 555 One of these
" wiyd §d 1oIbadrde@AgiDeE hE SofRe@t SédeabhieMinReHERE tHEESRBY € is Fdr this reason
carries . the protected Client Certificate and C.ient

the, th dYlwsiqRéafion apdsey applisafionsiseahpayg dsiallyd using thg RM resident on the

p@%gkégfo%'%sgﬁ%&%'?&?nﬁé}%%@&o%&: t Only mandatory if
Status = "Success”. WO 2007/ 129081PCT/ GB2007/ 001675

AlkshoRRRYA . 0 f oLl o
A O BLL U s, 000
wigeh tsifporat the frequitetl € fasmirdlock’s cottemtechbnittol tikehanism, is present on the

T N N R T C T M —

ofefhpl dofiht R&8, Bathidpait&itShe MikskSation aflddet apdlidatid, MY €he phone.
it later. In a record-oriented approach, J RMS

%%Mg@@tqﬂqpﬁ me@aﬁ%@%@Tétiesrt@@d, it is installed as an OMA v1 forward-lock

protected file.

To futther secute OTA deliveries of the MusicStation application, only OTA requests for
application downloads confirmed to issue from the MNO network gateways are supported.
This ensures that the application code is only ever downloaded over a patticular MNO’s mobile

Internet to a phone rather than being issued from the general Internet. This is implemented by
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6.3.1.6.1.Cient QU D Storage The Cient QUDis
encrypted, scranbled and stored in the application's
waRrMB7/13908 is used in all future requests to tPEr/GB2007/001675
Musi cStation Server and MiusicStation R
106.3.1.6.2.Cient Private KEY Storage The
Musi cSt ation handset application uses the J2ME private
chmirpathit ehe Jdlirée BB AiSink MRt addRsYest 38 MiS HESh Ao communications
hg@pllcgtlon whi ch created the RV5 record store has
g8 2ad mptydata At hossEaeTaFN Storrevi Hlesr Sergordatshase 4nalrknpwn to be those
ofswieot he security of the ient Private Key. The '
Musi cSt at hn handset application only stores the Cient
6B vat g ncrypting it as an 15 extra
securi t)fg%e\égg{élgﬁlsﬁ the unlikely event that EMS
anes. conmpronised., More qver the application fuyrther, .
Mg ﬁ§§t§ ol e@f&]ﬁf‘%ﬁtonﬁf’i (&€ R §e faTf JimecisttRs ppplication is installed.
Thie cbfiefie %ithéd e f0@ paibtiar inAGnishS n&il 1Y BRKTH NorBMVE: for purchase and
.3.2}§|ghts | ssuer Registration Inmediately after the _
S“%E\‘ﬁ toeths ste M jap orldiheng bessrapplisdcifthe ppsiguviete dommégaded OTA via

MuSicdt@HS ' NG B e Vi 98
o P P S e S PP ot o u i e

izt CRLo%, S ; [ ( s hjects fromthe R
&éhccggggggh%%ﬁ%ﬁg??%ﬁq%?f?ﬁgvapgregigtration process

0 - ice.to acquire a in Key.(DK). .The DK

B A AP BT S uf LB VB of Bkt e cobect to the
MBbicflutenESeaver pbitha iKeyihe(BiEKeed afitht fie aph@Ptifie ODjsRStaSion Service and
. dg%i%gre .to th vice. 25 The Rl Registration
SEPFQFYEG Chept e A ageretncitsd Glienb PHEAT Bisy)esochairteay access the.
DBMPR%W akgc betwaaritihe dBPeMIcGEs. adrdeh e R issJetaglyigLFights Objects

Regl strati on Response nessage is sent fromthe

(confaiging the eersssDewlec and rihe elsportoeadeessatiel DR ptotetadonontent) the
: [ age. letes. the .. ‘ o

MEER D IEIA0S Y oA NIRRT iy ooy rosaion
ptDerss seletapibed tnabisickhpter. R Context for this RI. The Rl

Cont ext consists of information that was negoti at ed
6.3t h t MudRSyhtion BaviceRegidtfation L

2007/ 129081PCT/ GB2007/ 001675 115 during the 2-pass Rl

TR stithaMRtSReh e it khBS tHat it GREdse¥tcohBedd &S 82 IMNcStation Server
. for a Device to successfully acquire nghts (bj ect s.

In @rderoto jregplih Befter AYVice AbbInPPed Fithet Chntdrrstificotenand the Client
Pr%%ﬁé'é[@é%ﬁso_ttﬁﬁtit ROpP e’ DR &e@émﬁrﬂ l}ﬁeééd&g? fhle qy%sg%tion to occut

y a Rights I'ssuer. Devices in the sane mai n
thePervetcreeds ta breahle treuiigurli iderRifg iesdcPive T “A-RE)” BnsicStation Setvice

ntia ly then,the sj¢c prptected. by those ROs. In
BRI B R B el A et meaes
iddRlrificketon NefSthe hievide rRd fise, subBRAGE SollchRd DIMRE Redl@Y SrandF8Uof the Client

cont r ol i ch and how many Devices are |ncluded and .
Ceg affo"é% tmga?ﬂf’*elhfég Soirt Pﬁ%vaﬁvr»;}&Yc%wnfh% NEnichaten Serxer (Ghe Certificate

ADIBOIPHacRPPHIRHQNA DR ﬂn&;%raﬁ%th%ﬁﬁ thiOHu¥ic RSB evice can access
Musi cStation Device is in each Donain.
the Client Private Key, the registration protocol uses HT'TPS secure communications.

6.3.1.1.  Service Registration Request

The MusicStation application attempts to access the handset’s IMEI, Bluetooth Addtess, IMSI
and the subscriber’s MSISDN so that it might provide information to the Server to uniquely

identify the Device and the uset. The request parametets sent to the Setver are desctibed in the
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6.3.9.9. Rl Registration Request The Rl Registration
Request nessage is sent fromthe Device to the R ghts

WO s®aez908D i nitiate the 2-pass R Regi strati onPCT/GB2007/001675
Protocol. See Figure 75 Musi Station R Registration
Request Paraneters. 156.3.218. Rl Registrati on Response
The RI Registration Response nessage is sent fromthe

tab'f@ ! %%ré S8 URFileRGRB IRV R ERiedt PaFLERERT Ot FAMBI, Bluetooth Address

Regi strati on Request nmessage. Wien the registration is

ot Bbmusfhel Supphedés ideptifyjthe %Fvse e P EM ikasdt A Erersgveel i ver ed
to the MusicStation handset application. This DK is

6.3 @rprg;b DPMpGS 1 ent Public Key found in the

t

I en |cate sent to the Rl in the request. This

b S
B 0 NSRRI U 0 o s
routed Vitd Kethe\/\/ﬁétezlarklﬁg reefmednt of dder YNOatie &dbm shhscriber and

PO%ﬂdg‘;ES@rnymg{eﬁéégg %ﬁra %St roatF %{Jfélﬁﬁgeg&eg%%fggré S’£h15 information is

exéac%edzfré ¢ RbadBRUST 428 INthENERSEatidht Sfived for added identification
success Rl Regi strati on Response i s received,

pulspxzsea: Statﬁlgme adct Pot SEMBISHRY @5 eI snush e rsapiieddq identify the
sul r%rglng1 nd stores it in the application's private
&S subsequently used by MiusicStation to
access DK encrypted Rights Encryption Keys (REKs) in
6.nr.8ler saviaeBegisrasiendlrddewse parts of Rights Cbjects
(ROsS). WD 2007/ 129081PCT/ GB2007/ 001675 116 6. 4.
WhérS TR INIHgcSkRioll Bt kdte@EstdeBertioe Ragtteamn Request egpage these steps are’
Miusi cStati on Device needs both the nusic file, stored
fobewqdRM pr ot ect ed content in the DRM Content For mat
(DCF), and the RO containing the Content Encryption

any one time neither the DCF nor the corresponding RO

When 812 dPRr RRUIVEE ¢ ati‘di’lnﬂe@itegt h&ckd Hat H{k&nﬁlﬁ}% dnichetwork that the
DCFs contain the URLs for the RO such that u hav

o
MosieStativn teardscaepplicriion i gutgrniig being fasgrept e Ml‘é Sthofttanetwork. This
vl G& Lhen { St Db SROW ARt the MNO's home network
@E‘& SRGSCE RN Bﬁkg%pl%af%%ﬁegﬁéég (go contains the URLs for
caRShabs iddenRehana il eud(Fequipment.t enti mes both files ate
requested sinultaneously after a track has been
ThOSAM sdtAn@is S0 Bnbihalldky Mhh&esiegﬂﬁmmmnn@ﬁ NINED’s1hdRingy nctsfork or on

hj ect Acqw Si t| on Th n. Pr ot
othet sneeifis sEHAE &’é’h F W %gjw e‘ie fs a roaming

a%%lme ts. This pr ot ocol i ncl udes mut ual aut hentl catl on
t he Device & RI, integrity-protected request and

delivery of ROs, and the secure transfer of ’
6.34 % ogr aphitemreGTeAgntipVeriigitioRecessary 15t 0 process

the RO 6.4.1.1. RO Acquisition Reﬁuest
Upon receipt of a request to register a new usicStation handset application with a

MusicStation Service the setvet will perform the following tests:
e Confirm that the Softwate License is for a valid and active MusicStation Setvice.
*  Confirm that the subscriber has been identified, e.g. by MSISDN ot Patty ID.

s Confitm that the MSISDN or Party ID is a customer of this MNO (if the API exists at
the MNO).

*»  Optionally confirm that the device has been identified, e.g. by IMEI ot Bluetooth ID.
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The RO Acqui sition Request nessage is sent fromthe

Device to the RI to request Rights bjects. This
woe®gagesi s the first message of the 2-pass RMPCT/GB2007/001675

Acqui sition Protocol. See Figure 77: MisicStation RO

Acqui sition Request Paraneté&¥s. 20 6.4.1.2. RO

Acqui sition Response The RO Acquisition Response

Od¥B $i5:30 ErelihtiI6 Ahvel Bt AR midl, thOsdrit® nkdés 68 td the TRIREIRE Below.
to a RO Acqw sition Request nessage. It carries the

ROs contai ni ng .the protect ed Content Encryption Ke
6.3k f oMusisataripr R ubie ey lafpstpriges (P Fi gure 78y

Musi cSt ati on RO_Acggl sition 25 Response Paraneters. |
AfeenlayMausisStationr Servite Segivtasion 18 suesewdlly coppletad thedpust il need to

a evocat |
T
cokiehd I’I][hle(l’ag}&s ISu&t hbivewea)| oy r@mr@ﬂbmw&chsit @an positively identify.
certi |catere ocat.i o li.st of i :
Tt Clargs Ve DBHSREUbREEATIPER VA (o i Autbority
(CAE'a'n@d%éﬁEﬁﬁné ?ﬂ@ﬂée 'k?a ceRIFcAE] ORt €libd Os@Eicdtt, FB1StadReregistered
ecke 007/ 129081PCT/ GB2007/ 001675 117 , agaj.ns

MushiStatibi dtandsst epidisktiqnhend gwe ciiestn totthe @ytherigdty an 1denﬂtty of each
D?Vlecrgh’ﬂe"%e s1%StV\ﬁ1(%n Rgﬁts &S J(&gsté ];het(ﬁ‘g 1%3@5‘0[%7"@%99 g/fdsiéStatlon Root

a cert e private key h een
CA apptifitits 8d, thihér bseiconfis \thal ﬂieedh«trhecmﬁsatusmg@nted to it by a

poI i cy si.cStation adm a has deni ed
n?‘é“‘isﬁ'i ?Ngfé’\‘r‘f”&g’a? 6@%?5?6 égB 4. 2. Cont ent
Dovvnl oad Thi s section desci bes how si.c co

Puplepar SR SBHaTEGE ) 1Al SRR OG- LRI T SR g ed tisd pasy
ve?\%'o‘feﬁxdfvﬁ)gm & NS i SleRikd QR 1O @RtexSPRuMiEStation handset application

Cont e Prepar ati on Bef ore nusic content is
idemeities. dvalptvabiedidding efcywlio bieys e Brprt: E@smeﬁue%t el out by software at

a g«%g%fn% 2 er Ver 1O£z%es ) thle chﬁcﬁ?{t%tne%rE (5 fler with other coordinated

Lad"acCess by encr ting a nmusic
softivh@ o ARaibatddodaswns i.d. &d(MOMtStas)ndmﬁ)ﬁ%M Qohitaions.For mat
(DCF). In MusicStation nusic content encryption is
POEktRLEMEhtY Shablk @erk IBFubicSta iRz aplioatdhs,i MusicStation Setvers, MusicStation

Rights Issuers, etc) to be authenticated, and to use the information in PKI cettificates (i.e. each
other's public keys) to encrypt and decrypt messages traveling between parties in the system. In
general, a PKI consists of client software (MusicStation handset application), server software
(MusicStation Server) such as a Certificate Authority and operational procedures. A user may

digitally sign messages using his private key, and another uset can check that signature (using |
the public key contained in that uset's certificate issued by a CA within the PKI). This enables
two (ot mote) communicating parties to establish confidentiality, message integrity and user

authentication without having to exchange any sectet information in advance.

The authenticity of the CA's signafcure, and whether the CA can be trusted, can be determined
by examining its certificate. This chain must however end somewhere, and it does so at the
MusicStation CA Root Cettificate, so called as it is at the root of a tree. Root certificates are
implicitly trusted (they ate sometimes called ti1e Trust Anchor) and are included with many
software applications such as web browsers, or in this case the MusicStation Rights Issuer and

the MusicStation handset application.
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Content Encryption Key (CEK). Every DCF has a

different 128-bit RC4 CEK. Thus if there are 1,000, 000
wo eaehi®08n the nmusic |ibrary and each track i sSPCT/GB2007/001675

avai lable in 10 distinct file formats (to 15 cater for

di fferent phone flavours antl3nusic

capabilities/codecs) there are 10, 000, 000 di stinct
6.3GHE, OnelLpRICRiitale@ CLédt TRivIiIeyRaltibhat even i f

the CEK to one DCF is conprom sed, no other DCF is

Thg PRI F‘n? ﬁgm?%a Revh 8t ICerflichteds # £ABRRM nACHMS |ah%ggvate key pair

Reques ce every DCF is inherently secure
forcthn MysicBtations berdsesdpplispien Whish dsufegistering Iérimpmentation of PKT uses

%&Zg ub%Ek%}fatl% {ﬂ%gson Musi cSt ati on Devi ces
n

using HL IP. See Figure 79

tent Ac ition st Par.anet er :
s dhob et Resd el Er oo hRRDR Gty heMasituian G o o
thetnh%thh?d @ﬁn@tbﬁﬁcz@@ Vﬂtkﬁrﬂlheﬁe@&xﬁﬁcdts sthigp tlfﬁa{He)CA Bgests that the public

bi nary streamof th file reque d. over Hr |
kepArgeines pr RO SAEFGATE REoBR P PP e B ISt ppglicstion noted in
thé pegtl{iéaltee A t% Stglﬁj’gﬁ\l’tgrﬁ ig 48 vkaﬁfy' E[H: gh@&&@@réaimﬂlsokgﬁhat usets (relymg

net wor k age. In'these situations th ,
patdes,| aﬁhaits ore mméfeuoxa@bghteaﬁsmﬁ prak dsta they inferppsion in the CA's

nt en ISItI est  but
BRSO P L0 ETRt PO, e
th$ b alsb x@ﬁ thiod catalrepiblichay does Mked belong to whomever is identified in
007/ 129081PCT/ GB2007/ 001675 118 utili sed. V\hen )
thevfiligng Sesiificefa’ s al | ocati on of conbi ned i nternal

external nenory is full, MisicStation renoves t .
Therca@nt RivashiKamis oRbetorsder thE MusiFStagen Sract Bagds Eﬁe@f yfic Key so

ENCLEN egﬁelr em{'&%até egsg S3L& @ngfncfn% ledibes8 gg%n enough space

ava V\Ay requested tra nmusi ¢

Theoﬁ vﬁ@ L tﬁmgatté t1s01rls%g f’% g/g,\ ggﬂa?&p A PG PR08 % ed I’Eg[’ff@{andaxd for

n or er to access

pum.ié key hﬁ&stdl&u&l)(PEl)FX §09espedifiese spongit rgheRUhings, rsepdindefprmats for

sQ t hat t e.accessed. .6.4. 3, Pl aying Misic
P“éBﬁl‘%’rﬂet atssr a %ﬁﬂ%ﬁ%‘g}l i"%‘%f“ﬁ%%%“ﬁ- ‘}t‘j"ﬁe

Musi cStation application the nusic track DCF and the
6.5opEesponticagGRIDare required to be on the phone.

First the RUis examned to see if the user 10 has the

THd GiMat (CUID &Ya tli§udhishber (Glolsally U%ﬁtp@&@)lv&nﬁ?(is rgaﬁéret(dd evety time a
fromthe RU and used to decryp t he to acc%glsréElﬁ GUID
newy dusicBratien handseh aprlicetias isp régipeed, atht ﬂPé B G is
re%.é S thg (%E%Sga&g}{ NI 18] &%HR{VQ&E IR ELStedMnd returned on all

nguage ce are I's mad topayatrack
subsquirtticomnidagratielsewd nequidits & tb@Mtethgtlom Rerv¢reor plrrmli@smStatlon RL
the R ghts Expressi on Language contained in the RUIis

65143 edS ?{egsuﬁion%e to'n%@ DRM

The Setvice Registration Response message is sent from the CA to the Device in response to a

[RY

MusicStation Setvice Registration Request message. It carries the protected Client Certificate
and Client Private Key over HT'TPS. See Figure 74: Service Registration Response Parameters.
T Only mandatoty if Status = “Success”.

6.3.1.5.  Post Service Registration Process

After the results are returned for a successful Service Registration the MusicStation handset
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15 Agent. The REL defines the ways in which die
content in the DCF associated with this RU can be
wa@onsareesi and used by the user. The rights expre€BEeB20DP01675
the REL can be very rich, exanples include: Content
is free for unlinited playbddk. Content can be played
once then nust be bought. 20! Content can be played
aPIfﬁEﬁ{%ngﬁffogﬁﬁﬂl\é&@K)ﬁiﬁlgﬁsmst be bought. Content can be
pl ayed free for one nonth but not nore than 5 tines.
Content can be played an unlimted nunber of tines if
6.34 % chddisat CerfFten©agan be pl ayed an unlinited nunber
of times if user is currently inside a valid AYCE
The GentrCostifieste fosrthe deviess .s@.resf/ in the appliselions 1aretdcppiagppent system
I h e ' J.r.0 " t oL
w9 e You? 100s AEIATE ARG ML MESTT b ah g ppRicions can
persisiedihit Gtogai datnanésstricoe tihditendnyptrechrGBiertod appewach, J2ME RMS
associ ated DCF.. The 128-bit RC4 CEK is then used to
corgpEsey prltletepRie sf¥access the original nusic track.
This WD 2007/ 129081PCT/ GB2007/ 001675 119 decrypted
6.31r@ck iscggﬂtrtgunslsaﬂ% i n non- permanent handset nenory
for the duration of the track playback or it is

ThRICAGEESOIMES ¥n @R téd/ 8EREbled 2k stdredaf iy PiflicAonBARMS AThis is used in
- the handset nedi'a pl ayer dependi ng on the behavi our of

all ftere pequeste td the MrinstatiopSergipne dpsirsiasiopRdcks are never

“stored permanently on the handset. 5 6.5.

63AM You- 30555 28E 'g}grjn%pue to MusicStation's
...... . (e i

sophi sticate DRM i ntation it is possible to ,

S WRROKE, ;ad d 500k SHIEDAGLSREISGR:AS. Thi that ol
Thﬂlﬂf‘g’ﬁ?%@ %‘?‘E'Cg?t a@ﬁ@%&?ﬁ‘h*ﬁﬁgﬁgﬁﬂggﬁ users who ar es_rneans rony
thWubliStatibn\plplichtis khivhi gpdatedthpBMSaecdrd stoge/les apdesniotied

access to downl oad any track and play each track as
M@idafioRAShdwens, | ddee flidifer So lenSitb sbe ispturign oPelid Glent Private Key. The

Musi cStati on supports wi'de range of .subscription . .
MiREROR RaD SRBE Ty SRy AR YT Kahy B Agprpting it as an
Eécg.g rﬁ%ﬂeﬁﬁthﬁuﬁ]ﬂ@@%brﬁtdlmrﬁe@&n& &drhyscoitived. Nb&: over the
usi cStation Server comunicates with the I\/Nocgilling. d
applstiemfetic: sipdessasss the Glich drgais Ko vgap redi d@pigreProt to 20

hill with ppropriate charge for the subscription
duﬁggft%%y?m%}ﬂwe si'cStation Server maintains the state

t hegjuserts _subscription period by recording the
6.%%“ el t B@%%]Isstuﬁr Re%ls{r%l&

e sticcesstful charge nmade to the user's

bil] (prepa ost pay) .and t .enat . ith th
L
Rigit Tsshbf QUINBA| @Ride SmEHaTcettgietdd whie (DRIMsibSretitn Sarvichebefore it can

Vusi cSt at i on_handset agpl [ q%at ion and_t hus I he D(g\ﬁll CRI recistration
registevand pbaineRiphie Olierts Hopalrr Rls AHSEFTPEPBR <GP RO{1C * regista
process allows the Device to acquire a Domain Key (DK). The DK is 2 128-bit AES symmettic
key used to protect the Rights Encryption Keys (REKs) of the Rights Objects delivered to the.

€X

<

Device.

The RI Registration Protocol is a complete security information exchange and handshake
between the Device and the RT. The R Registration Response message is sent from the Rights
Issuer to the Device in response to a RI Registration Reqﬁest message. This message completes
the Registration protocol, and if successful, enables the Device to establish a RI Context for

this RI. The RI Context consists of information that was negotiated with the Rights Issuer,
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20 6.5. 2. Subscription Expiry The preferred nethod for
i npl ementi ng AYCE subscriptions is the rolling
WG amsazgopt i on nethod. I n this nodel the Misi ceEr/GB2007/001675
Server automatically purchases a new subscription when
the current subscription petiSd runs out. The user
does have the option to cancel a subscription and this
dufedH BeS2 h& RURQPEBEAtON BB CIHiP RI ATbdtékt B nSets fieda Device to
I~ the %%er triggﬁto 25 access content (mhethe?@%n the
sucoesyfullp aespuise BigbtPbisetst he end of the last valid
subscription period the user is asked if they want to

6.37L8t arhriPBmagNPscription. 1f so the tolling

Subscription starts again. WO ‘

» 2007/ 1.29081PCT/ [A: Snbal $Um Rl &b Sistributed b
A ngjé’tlsﬁ\s 'ngr?{lg ?gﬁ)g%%e% tlﬁ%t#érg?etgs Ppcer m gél ons fro#—rn stributec by
a Kighat beterRDghicss ihhe edme Dhimginneahidinicsss il used)othgn Rights Objects

exanpl.e, tqQ specify rights fqor con t acquired as

(RCBbF‘{g)Pﬂte AReE the BEYs PliﬁquEﬁ‘?.%Y %Seéggst hat inherits

ermssions is referred to as _ a ild Ri S | ect .
In %@k@aﬁorm@ IPRYHPemegs éretne%k-cegéﬁ t’gﬁer@gﬁﬁeﬁ% Boinains, manages
L 8Sk QRS dd @8l SrbidNeld Hotmhsy Detisds 8dinkRd@bam excluded from

ﬂ“ggﬁgﬁﬁlﬁﬁghts ijeét'(PiRC». fﬁgﬁbljenf Devi ces verifg
th¢ Pamaithdypally ficyMsicSesioe handst epplicktionChaRdsagren IS and only one
Mrelat.edlIE-RO.andag{]Sg ggth bel ong to the sane Domain

BEPBPEL LTS S8R RY % Bt ent is made available to the

user. The P-RO does not reference any DRM Cont ent
6.30.2.ect RYRe@sttatidn BRykedi me 10 The DRM Agent on the phone

i deal |y has pernmanent access to an accurate date/tine
TheRIIrRBa Rt ER Qedthtesuigets séar EFMiHd Device tbhhsRightsiotiet fognitiate the

case with nobile phones so Misic tatigﬂ has t.o ggi p ter
2-pesy RbBegivieating Fsotperleive digure TrattustStatien BhResHafpE ffgrepis-arametets.

avai l able to the DRM Agent so that fair access can be

given to users performng legitimte changes to their

phone date/time whilst resisting those users who may
631y UORt RQList e Regismee and gain 15i11egitimte access

wi thin a subscriptiion service. Wilst phones may

| S0 Ssell&idoe Hat S fbBLERANBAuAL toARY TREIcAN response
Th(eglalggégg?%%ry{{%ﬁé 1t ﬁagebeen set, changi nél t iorre zone P _
to @R I(Replsirgtiin Beyiestghestage Whigi dStregistetioss sveressiil jigpslts in a Domain

intains a,rel] e te/tine. So.whi 1 [ .
Ko RO e PO R MR PGkt v DR sbBfhred using the
ClieBt P@ic &K §abeid inftke Qldny MertZidBe cantse tiel R iMilsd Gt Hiris way the DK

.Server date/tinme is potentially different fromythe. Private K
camby secardy frenshirred de drerPeraceran enprg DAgenEas jsgss 10 Hgylignt Prvate lsey
w}gal al hge%le& Ocot(n:\%g@@gﬁ’t!i datentd . rak t han R@*l&%is%ﬁon Response

ate/times. Ho er it also nonitors the |oca
Pagrabeéisi Idnly slaaddteny it Satwher Sugeessknows t he | ocal
date/tinme should be based on the tinmers it keeps. This

6.2 lovs ﬁ&%@ﬁéggh& NSpA,0.EXPi Fe Wit hout network

connectrons and also i1dentification of |ocal phone

ate/tine es. . \Wenever 25¢ d ect i ‘
AR RO e R D AROGL D STDPEEL B s bt
thé Sref@S&®1 DdrssinlSeypaiidntdrad lity ir0ahainpplitetionis grivamt RBiSnfhe DK is
to fool the systemby setting_-their t I me t.0 ne .
subgegiently Lﬁ%bipg@fi.cstmf@ LS B %C&Péi@@@géﬁﬂwm Refs (REKS) in
ot AOUBLELEs HSiiNOp RO £ RYhtaWhiBgs (lgéc: ~ When the
Musi cSt ati on handset application starts, it conpares

the local date/tine with the l-ast application close

date/tinme. |If the application open date/tinme is before
t he | ast ‘
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30application close date/tinme then the difference
bet ween these two date/tines is WO

wQoM7/4199081PCT/ GB2007/ 001675 121 subtracted fPrPONGBI®7/001673

rel'ative timer. The net result is that the |ongest a
det ermi ned user can use Musit$tation for whilst they
have no network connection is an aggregate application
6ubaglitsiming sOMBAsicng the length of time of the paid-for
subscription period (e.g. one week). In order to do

I Bider td18ten B ARGE 2l IMuHEtRiRAMBide Eectid H@me%@ [Yuskd B, stored as DRM
they close MusicStation and reset their phone

PepiecEeck samient dn theaPRM igonfens Fotsest JPE BinahdetherROtdommirtidpethe Content
: j t] e the limted reward does
Eﬁg‘?ﬁ%"éﬁfﬁr&%g tb%ﬂloc?ﬁheﬁgiéméf fort. The date/tinme is

be wor
: C  nut e i | st application.is . .
IEEREIRE ST af QWS atflls Bl 0l pBlRe s kg orE RO is on the Derice
R@ateehtrinfER ok sl DUE 2:ap M CRsadohfih the URIR Yor e KD Guch that if you have
current 10 date/ti IS before the |ast date/tine .
ORHERY PASCHerths athee rigé?%é AtetFiebe Leyise deancthe itigels ligtigg shown in the
l\/ﬁlbh@Stﬁt%H %ﬁérﬁi@ﬁ‘a‘sh Q:oﬁﬁ.{rﬁ_ttlllé/ BREL Biboth ;ﬂe_ R 43 He DCF, so oftentimes
l egitimatéely changes their local date/tinme to a
betht fdes sraeequested sithutage@ishrafter aetrdobhias deemo@adniect sdamh or whilst
b%ggmgerver expiry tinmes are re-synced with the Server
f a®connection is not available: 15 If the future
e i sy.stild wthin.t.he valid subscription period
G%ﬁén tﬁggéﬁé% §Chn?r“%pgﬁ. 1f the future tine is
reat er,t-han t.he liLcense expiry ti t hen, utsi de of | ]
B e LR, BT i BFeofris &Ho PHPoscl ReEhigh 1 1he Roicp) sguises Rights
O'Bj’ét:ﬂs]_ THi& Brde8dl GRIVCHN RRELS attRedtRBHoREEMBE Ddvice 188 R1Ohteori -protected
possi bl e to distinguish between the user putting thgfv
regpest sk dnlivieey @f Ridei 45k thymesueeSransfeo af £rypiogtaphigrkaying nateniel necessary
uéﬁ8u¥§&£RE9t using MisicStation for a Iong period of
O time. A reconnection to the server via the data
network is required to reactivate the user or renew
6.¢hd. suBstArptsitton REuSst5. AYCE Accounting Accounting for
AYCE systens requites an absol ute count of every play
Tipf RE) Breguititiare Redpesewessygeizchents fom HheaDkvieors tiepR1 @ request Rights
inforpmation is. therefore required to_he .transferred ,
Oise T pseecrs <RSP P A i qufaﬂ% (NRESBPRLotggpl. See Figure
7TaMusiBiaticrSR O A @fisioRmwi Ke@fiest PardmB@Est | cul ar Service are A
aggregated together. These aggregated play counts are
used to determ ne what the royalty paynents are to
each tights owner whose nusic has been played in the
$ﬁcountin peri od. Tracks which are played for |ess
0thén aRHt8eiwsiiamiessreted period, such as 30 seconds,
are consjdered to be free preview and are not
ThenRPytramisitian Rigapansy sesspepis pertrftam g Rlutoathe Slesice Whresponse to a RO
0 2 he Davi ce unti .
A o e e 2 op G R R N gl 0B 551l Confhat Encryprion
KeaplEEntorothe Mhsis IHUF fierquagioax Sendipudd §8 Masi€@tion RO Acquisition

flights and tunnels etc). where play gounts can be
R%%??Sg?éfamﬁ?ﬁ eééf’gﬁ’&“é’dla. g)r]ifggglsﬁf UCHES and 'sent to the
server when a connection is finally nmade.
6.61.5.. 6. Bliendetifidddesocation

Once per Device session the RI checks with the CA that the Device’s Client Certificate is still
valid. The CA maintains a certificate revocation list (CRL), a list of Client Certificates that have

been revoked and should not be relied upon. Whenever a cettificate is used it must be checked
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5 Musi cStatbn provides for a bl ended comrerci al nodel
where users who are in AYCE may still nake outfight
weoochzwes of tracks. |If the subscription peripdr/eBa®7/001675
W thout renewal, those tracks that die user has
purchased may still be acceddéd. 6.6. Appendix A Key
Managenent This is a description of the cryptographic
agaimst this lishice khéckah&igbtMiohsitey, The ddRFicate DA Fe¥¥d 10the CA has

. (DK) to a Device using the puplic key known only to
““%ﬁ%geﬁmswgeﬁﬁerﬁlfﬁaieh@e feikate fbkasdien soraRIemisshpibe Bagtibgnviolated the

CA9 ok | 6€the AlSGestRR A ahgitlsthRordlg JRYd LiR isMhevi
pr cl)ltieggtpsgﬁgﬁ e CEK i n the RO byS usi ngﬁl a REK \/\hlgscti?h@#%ewce for any

regpehi vers to the Device having first been encrypted
using the KD previously delivered to the Device.
6.4626. 1. DogtantPwnlgadkD under a Device Public Key 15
This section applies when provisioning a Device with a
THio nsettibnKelgscibeElhowDnisic t dvatay niveprepirelt e provea@piang W6¥nloaded to

used wh rotecting KREK, ("Ri ghts Object Encryption
My tﬂ)“OPjg?chaS %IBmatngfPﬂél?\fE\taﬁfn Kestert S¢S bit | ong ABS
key generated randomy by the sender and shall be

6.AmiquecChatenEPeParidmi N D. KREK is the wapping key for
the content-encryption key KEE( in R ghts Objects. 20

Belbl@ ASYB&LtElGs BRAE YPLLING f%ﬁ@ﬁﬁoﬁséoﬁhfﬁk lMl%ﬁ:S%ggt(F]cgltent Server

securely transmt KR, to a recipient Device using
(CBeifjic protecrgArath jvaputheisedl iaecerely eCryption. Encrypting a music file creates a

ne%e%\%ce Ygg(mggﬁggwm@gg fter receiving C, the

ecrypts using I i‘'ent Private Key: KD =

o RYP ientPrivKey,. O). 25 6.6.2. Distri in .
I, SERETRORET Ao KA OREP i PR HGARp1 1188 i symmeti
Caprait Erictypeon KRy OEK). Gbjeee DATOKasa dDFERhN128THERC4 CEK. Thus if thete
key- ppi ng. schene AES-WRAP shal | be used. The Rl
b M0 0t e vy ang pachctrack ApzyailglivRa P dbtingriik formats (to
catlf €8T AIFEERI MY avoded 8n PRILE RaCHBARNDSades) U kA% K8,000,000 distinct
KREK= AES-  INVRAP( KO, C) WD :
CEIgg phe peasyrRcH fileRThi 70y §ageveR4f the CEK to one DCF is compromised, no

other DCF is compromised as a result.

6.4.2.2. Content Acquisition Request

Since every DCF is inherently secure, DCFs can be transpotted using insecure transport
protocols. For this reason MusicStation Devices request music content using HTTP. See Figute;

79 Content Acquisition Request Patametets.

6.4.2.3. Content Acquisition Response

The tesponse from the MusicStation Content Setver is typically the binary stream of the DCF
file requested over HTTP. This is predominantly the entire file but sometimes the file transfer
can be interrupted by broken mobile netwotk coverage. In these situations the MusicStation
handset application makes a subsequent Content Acquisition Request but this time, using the

Range patrameter, it only requests the part of the DCF that it does not already have.

As the DCF byte stteam atrives at the Device the MusicStation application progtessively wtites

the file to the handset’s file system. Both internal and external (temoval media) memory is
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Appendi x 1: Screen Flows 7. Introduction Thi s

appendi x provi des a description of the screens and
waser/1298er f ace of the MusicStation client. |tPEeTGB®eS801675

a full feature list and, for each featute, a

description of the user exp#l8i ence 5and appropriate

scteenshots. The features are broken down into the
uﬁﬁ@&.n\’(fh{éﬁc Pﬁﬁﬂlltiogfso&ﬂfb%aﬂn bheoRBRel GalelN & Wiieedhl memory is full,

generally tollow the application's nmenu structure. 7.
MBichieton teayaes thertchckisdich| ns aptahaen pleyqd for tRelpngest petiaghpf time. This

.10 e Fjgure 80. Wien Misi;GStat, on | tart or the
i o S e Sifgh ot 1 gt i thORe P r Al
client is registered with server, and the.u
RIS AN SR s e S VY
Tn SRR ItH G S iHeShadid Rideaay DTRIrtBe 8dsresbRfing RO & rebhifll so that the
attenpts to use any of the chargeabl e features of
CBisiar Be sacesed-for the first time they are asked to Join
with a optional free trial period. They are then asked
6.4% conflayimgadidsigiGaxtentn option to view the Ternms and
Conditions via a wap |link Thereafter 20subscription is

In @odd:itp péay suasic tthepglatee MogioStreh eppliseticacthecontis ack BICF and the

confirmation. A user fhat _has successf subscnhi bed .
cof EDRRTR EGws T & Y P Be Lo 1l SRR ER e the e
ha2$8e18h o PMyah8 ZwsitITE 6 8RICEK isyxtracred Fronmstp RIGkmDused tdectypt the
four tabs. Each tab is focused on particul-gr core
DGR, preacresh thsrmmiss ireckeaiehop thenpt Ylag?ed%oalééf% &t
access to all the content availahle in MusicStation
64! UdEng, ERAHESRBING HxBredidn 1. errEfynctions such as
Sear ch, Opati%ns, etc. Tt also i@gﬁl(ima‘h%s content the
OH3&" donal eaded , ([dac hobiich 8leatRvarRRD &l DO dn the phone,
4255055 S50, REHRa ek F0MIc) Bk OEf n fhe phone
the Rights Expression Language contained in the RO is parsed by the MusicStation DRM

Agent. The REL defines the ways in which the content in the DCF associated with this RO can

2{ w'lzssdownloaded.

be consumed and used by t'he‘use_:r. The rights exptessed by the REL can be very rich, examples

include:
* Content is free for unlimited playback.
* Content can be played once then must be bought.
¢ Content can be played ftee for one week then must be bought.”
* Content can be played free for one month but not more than 5 times. .
* Content can be played an unlimited number of times if purchased.
* Content can be played an unlimited number of times if user is currently inside a valid
AYCE subsctiption period.
6.4.3,2.  Decrypting the Content

If the DRM Agent determines from the REL that the user is able to play the music then the
128-bit AES REK is used to gain access to the enctypted CEK for the associated DCF. The

*128-bit RC4 CEK is then used to decrypt the DCF to access the original music track. This
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Buzz - provides access to the community features and
musi ¢ news. Lineup - displays the current queue of
wo eachm08pr downl oad and |istening. Playing -Pdi/eBt@yso1675
details of the track that is currently being played. 5
The Hone tab and Buzj tab censist of nultiple screens
arranged in a hierarchical nmenu structure. 7.4. Menu
on, .The user us sti.ck, t

b ' ' ) he j .
decﬁrggtie%_ %@cek'\i?\ﬁ/ftlge%ts or?ckxg r%oggagn%%lgnt antdse% 6+eo WL for the guratlon of the track

roug nus
plagbaki @at sqrogieetrelyi @liv@eBh asldddriptedliieatDicethBibidset media player

7.5,1. Accesgs| ng Functions See Figure 84. Every screen ,
depingigiusihs bRBPEO A IO RAE HPARES dP e<TRtp i Atsekssise pever stored
Pdﬂﬂh&mygmd$5m§&£yides access to functions relevant to

both t'he currently selected itemand to the screen as

6.8 \/\Aj@)}_ymg@”_@? sehgl.,are not currently available are
greyed out on this nmenu and cannot be sel ected. The

f.or . can e e i | ecting £ance
D B AR A R SRS S G g e
cofieht Masss 2dkdels wph ho Ad-EaCimBhiteAYCH) h@hivbiliewsrasuds &he are within a
context-sensitjive to the currently highlighted ifem
vl L SHPE PRt © e BTN  SETICORAE GHer ey cach track a
0ﬂQ§§§ﬁkﬁE&pn of the action the selected Mon nmenu option
perforns. See Figure 85 and 86. Pl ease see

6.57pPenddgherintiBn Pexbasoensi tive -Menus for a detailed
l'isting of Phe More nenu 25options avail able for each

MRS SR8 Banef o8 puBRBiling Fiods sugh », dal, weekdy, monthly or
anjé) gﬁlézfte ?Zﬂd;b éﬁqlwdoﬂz sgb}:f?%lgmsgem@é rs?irm gwhtla ikt?e %gSiCStaﬁon Setvet
coRZNALRES FAE e NEVG BBk REJ RO PHACIE SHaidh Bopdiphone bil

m%flhggpﬁ%eﬂfaté 204608y HRuISCHS®M fddstiory. 7.7. Misic
aybac

The MusicStation Server maintains the state of the uset’s subsctiption petiod by recording the
date/time of the successful chatge made to the uset’s bill (prepay or postpay) and the length of
the subsctiption period for which the user was charged. This information is shared with the
DRM Agent on the MusicStation handset application and thus the Device knows if the user has

a valid subscription ot not.
6.5.2. Subscription Expiry

The preferred method for implementing AYCE subscriptions is the rolling subscription
method. In this model the MusicStation Setver automatically purchases a new subscription
when the current subscription period runs out. The user does have the option to cancel a

subscription and this causes the automatic re-subscription to be suspended. If the user tries to -

- access content (whether on the Device or not) after the end of the last valid subscription petiod

the user is asked if they want to restart their subsctiption. If so the rolling subscription starts
again.
Where the subscription model is not a rolling subsctiption, the user needs to confirm that they

wish to subscribe for another AYCE period each time the curtent period lapses.
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See Figure 88. Various keys are predefined and
associ ated with nusic playback functions so that the

was@r/1zesl control pl ayback from any screen i n PEIEGB2007/001675

application without having to return to the Pl aying

tab. For exanple, the [5] ke1,20pauses and resunes the

musi ¢ pl ayback wherever the user is within the user
6.513t er f BaeentRightsi@bijeet 89. 7.8. Help See Figures 90

and 91. The user may view the keypad help by pressing
Atmgltaobyeeymay'rmhemspe&m@mﬂs §Bﬂn%§ﬂ1tef‘R1|§ﬁFst OBRS. PRE L%Emm is used,

pressi ng any nunbered key on the handset regardless
foéfex%f%le 18 §ReHY Sightsclat F@rﬁentmcmed@seamqmn ANYQE siesggipidon. The RO

ol BFeAULER R R0, 2, CTROIRLEAS TROSLPA: By ot o
cmﬁmnM@ypaﬂnﬁhmsﬂ@@a&mnb%ﬁ@bsﬁﬁﬂﬁhﬁdeaPﬂ@n{R%h@gﬂhﬁxG?RCD
Miusic will continue 'playing while the joystick is
ThoCkad Dxvicen eerﬁ’lgt rthklbtah& sARe Riggfsoltsitef isBkdl tGe [@- mzbg&kns felated P-RO
S W e accessible to prevent accidenta
By bty S Py Dsmameheforg theassgatatgh qomssnt iypade available to

th@RR:] TR P-QD 8% 18t &ferbifce ThPDRNG E9n Yt MERERI NY and
hol ding the ft/ key. To stop the nusic the user nust
Ea-opemusiet ation. 7.11. Exiting WO
2007/ 129081PCT/ GB2007/ 001675 127 be asked V\,het her they
| ep
TR Sb S SRERPAS Y 8 menifehn AR PTG e e/ ime
urichbrgeitiie byadkgneun@d DRM hinehabhis € .nothtae u&eer waehn nidbflée phones so

R B b B3 St DR e i v 0
DB AgSitabl @it Bl RBK%s hilBe gRedXd Liscdd) PerSb@Rn WS iHenate Elhnges to their
th| s case MusicStation w Il stop nusic playback and

hopet daged igree whilsy . reipting hose wou dvire dekyt 6y rtesfost tthe system and gain
tly. 8. B Concept
més\‘édﬁi_a&:?&c?&%% %:9 k‘wﬁo%?ﬂééuoi%%ﬁguen y. asi c Concept s

|neup tab or Llneup is a key concept

mstihgﬁe%r 1\5%1 5.1;%1 ﬁx%]rod‘ate, tad? ar} e% 1 }:I;Igd 3t time it has

rmanen he usér”s curr
bl Skig cha@igylgl’ﬂtﬁd: eoﬁeher dﬁﬂight&;@hﬁ@t the fMﬁsldSlta’ﬂi}bhfﬂ}n(eﬁﬁHJabymajntams a

reg?g)ﬁfe lt%/ggn(% O ‘E7 % erle% alr}getévg é:ﬁrongeé}:lglg flp gﬁgﬁ/];}xg%can always access a

re@bBYdakFtinRrdatuasli Vi dual track and add it to the Lineup.

Any track that is yet 15to corrpl ete downl oading is

B&h&¥ Q‘He Asi®Rioh NErRET & %\f@’ﬁlﬂg@dgﬂlfefélt Ch:o?ﬁ"tﬂé’ Qﬂavme s local
al ongS| de. See se,otion 2 for nore i'nformation.

dapz/ goneethe DRIGL .égerpﬂ upgd Hgtess relative to the local date/time rather than absolute
date/times. However it also monitors the local date/time relative to whete it knows the local

date/time should be based on the timers it keeps. This allows subsctiptions to expite without
network connections and also identification of local phone date/time changes. Whenever a

network connection occurs all the timers and actual date/time knowledge is reset.

Issues potentially occur when users attempt to fool the system by setting ‘their date/time to

some time in the past. These issues are successfully counteted using the following logic:

* When the MusicStation handset application statts, it compares the local date/time with
the last application close date/time. If the application open date/time is befote the last

application close date/time then the difference between these two date/times is
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There are several types of playlist within the

Musi cStation user interface. 90 Playlist Description
wazaovarmesP| ayl i st A playlist defined by the cur@BGB2007/001675

user for their convenience. Shared Playlist A playlist

created by a user and then sidred with the comunity.

Any user can listen, view and rate this playlist.

Edi t aibitatted Fraprthé sdlatife plhry,| | St created by the content

teamrelated to a particul ar service. For exanpl e,

pleayThéeh& resuR af t@ek the 1dHoed bhidghlmB 8 L RarPse N8 :fion for whilst they
note at the nonent. 2007/ 129081PCT/ GB2007/ 001675

128 have no getiyesinsoneeshipy isaumeetepd applisyticnstsafy tigpleiegating the length
whi c Al Leal |y perated b .
s Sty panre gt MRl g o heBERTE 2 G Vi fp qrdiyto do s ey
E. g. nééduo Moghdovizi ke tane eviop tiketthgt dose Msiddtatidatdndgeset their phone
See Figure 98, MisicStatjon ovi des community . )

F oat HLhie 2 B¢ BrbYFrn Y exeoniien BERTE MugicStagign. Clearly the
US er BmitctOreFhddQed SR 2P péR 1HBe lBMR i) this process

many different 5 itens within the MisicStation

| Rt eTha@fe /A Rehbae8bncd REninatd YMAs0hd L SiBarfeANs qgnmng to protect
rated: ~Tracks Al bums
against 2 user changing the date/time whilst the application is open. If the cutrent

date /time is befote the last date/time then the difference between these two date/times

is subtracted from the relative timet.

'If a user legitimately changes their local date/time to a date/time in the future and the Device

can connect to the Server expiry times are re-synced with the Setver. If a connection is not

available:
* If the future time is still within the valid subsctiption period then the tracks will play.

* If the future time is greater than the license expiry time then, outside of a system
configurable threshold, tracks will not play until the Device connects to the Server. It is
not possible to distinguish between the user putting theit clock forward (whilst
MusicStation is not running) and the uset not using MusicStation for a 1ong period of
time. A reconnection to the server via the data network is requited to reactivate the user

or renew the subscription.
6.5.5. AYCE Accounting

Accounting for AYCE systems requires an absolute count of evety play of every track by every
end-user. Track consumption information is thetefore required to be transferred back to the
Setver where all qualifying plays by all MusicStation Devices in a patticular Service are
aggregated together. These aggregated play counts are used to determine what the royalty
payments ate to each tights owner whose music has been played in the accounting period.
Tracks which :ﬁe played for less than a preview threshold period, such as 30 seconds, are

considered to be free previews and are not included in the royalty payments calculations.

So that MusicStation does not cause unnecessary netwotk traffic, play counts are buffered on
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Artists Playlists 10 O her Menbers A user
rates an itemby selecting it in the interface and

wo bemizesecti ng the Rate option fromdi e Mre PeENnGB200M801675
user has three ratings to choose fromfor each item
| love it 15 Neutral 122 1 hate it These ratings
are collected fromall users and are used by

thMIS Wt @il QMhah@al0@RR6A! @naitdton ikéqiaed bprind BAIRaHIELMhis buffering
These stars can be seen at various places throughout

extesls iaftp P 1t ellightel ad pannekietq) Othses Plonseurds virele bnffeded for extended
pEfRUIbE e BAPURIO hY Qe SARN o DfMlcrdNR ARkl | NOS AT

al so used to generate recomendati on ar'ts, such

t he sﬁ'}ﬁ Lsts list (Get New Plglists screen).
62%4 SCB;Eglgdn pggtﬂgs Musi cSt ati on includes a conponent

Id.ed the .I.ntelljgent, Backgr.ound | oader. This o
Mo RO Bt p R BRI Rt IR © ARGE may sdl
maled @uttighttphch RN E6@4cks. [T tHeld@SschiptiddSeridd eRACK IR QM RchedI those tracks

delivers music for playback, and content for all the

that e #re ghasggbmay sl heaccepged.
2007/ 129081PCT/ GB2007/ 001675 129 runs in the
6-Backdppander ¥4 FearMaragewrer’ updated content to any
screen without interfering wwth the user's enjoynent
Tlys ispyddseriitioniadithe crytograplyia wpy & whichgheaRights|lewed ksked Domain Key

h ; j be dat e i user. i . )
S g R e A
handsett bpplBatidn dathetIDevideaBstdesdribed ische Whal lthdd@hd REbebtects the CEK in

r 5and .ting. for the user., 9. Top-Ievel nus _
ﬂl?ﬁ@%& gping ﬁﬁ@r“% OB d‘é’é(ﬁ%irtatt%?jqeﬁ%h‘l“%t& figsyheen qugeyRted using the
KbafeviSuslyoseiogeh @nhapReakt.i cul ar core function of

Misi cSt at Mh.

6.6.1. Distributing K;, under a Device Public Key

This section applies when provisioning a Device with a Domain Key, Kp.

Ky, is the symmetric key-wrapping key used when protecting Kygy ("Rights Object Encryption
Key") issued to 2 Domain D. Ky, is a 128-bit long AES key generated randomly by the sendet
and shall be unique for each Domain D. Kgg is the wrapping key for the content-encryption
key Kegg in Rights Objects.

The asymmetric encryption scheme RSA shall be used to securely transmit K, to a recipient
Device using the Device's RSA Client Public Key.

C = RSA.ENCRYPT(ClientPubKey, Kp,)
After receiving C, the Device dectypts C using its Client Private Key:
Ky, = RSA.DECRYPT(ClientPtivKey, C)

6.6.2. Distributing Kzgx under a Domain Key K,
This section applies when protecting a Rights Object for a Domain.

The key—Wrapping scheme AES-WRAP shall be used. The RI encrypts Kggy using Ko,



| D Hone - provides the user access to all the content
avai l able in MusicStation and to all the core
wo eectizeess such as Charts. Search, etc. Buzz PCT/GB2007/001675
provi des access to the comunity features and nusic
news. Lineup - displays thelZurrent queue of tracks
gueue for listening. Playing - displays details of
Ct=hABESHWRKPIIQI L9 currently being played. The Home tab
and Butz tab consist of nultiple screens arranged in a
ieratchi&q% EFnu gtructure: The .foll ow ng tabl es
OFEEG Y tog Pegice degyRiptivsieg Kom t he top- I evel menus
of the Hone tab and Buzz tab and a cross reference to
E 48:&@‘}51:@10“/1@(13([{%; 8) docunent in which they are
escribed in nore detail. See Figures 99 and 100. The
Li neup and Pl ayi ng tabs do not have any nenus. They
are a single fixed viewrelating to current nusic. The
Li neup di splays a permanent view of the user's current
sel ection of nusic for downl oadi ng and pl ayi ng. The
Playing tab just displays the current track. 25 10.
Home 10.1. Playlists WD 2007/129081PCT/ GB2007/ 001675
130 manage their Private and Shared Pl aylists. The
uses can al so use the Get New Playlists options to
vi ew and downl oad playlists provided by the
editorial/content teamor by other users. 10.1.1. My
Private Playlists Private playlists are those which
t he user has created but not shared with the
Musi cStation 5 community. Private playlists are |isted
underneath the My Private Pl aylists headi ng. The user
can decide to nake any of these playlists public by
selecting a private playlist and then selecting the
Share option fromthe Mon nenu. 10.1.2. My Shared
Playlists See Figure 102. Shared Playlists are those
pl aylists which the uses has shared with the 10
Musi cStation conmunity. Shared playlists are |listed
underneath the My Shand Pi agli sts headi ng. The user
can decide to nake any of these playlists private
again by selecting a shared playlist and then
sel ecting the Make Private option fromthe Mre nenu.
10.1.3.Get New Playlists 15See Figure 103. The Get new
pkyksts option provides access to Editorial Playlists,
Automatically Generated Playlists, and Shared
Playlists fromother users. The user can view, play
and rate any of these playlists. See Figure 104.
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The lists on these screens are updated nightly or

weekly by MusicStation. Menu item Descriptioni Top
wobayhress A |ist of the nost popul ar Shared PPeErRGB2103/001675

within MiusicStation. These are the playlists with the

hi ghest star-rating. You M@t Like A list of

recomrended pl aylists generated using the user's

listening habits and rating activity. Featured
Aﬁ@niﬁg@gre@hqm@&s formed around sonme topic such as

the season, a special event, an artist new rel ease,

etc Celebrity Playlists Playlists created by or
7. Inteodueden by cel ebrities. WO

2007/ 129081PCT/ GB2007/ 001675 131 10.1.4.Create . .
This| appkadix peeideriagipsaription of b sgreppreans Bick MeYAe) o the MusicStation
. option : i Bt the user expetience
il fy ity '? S RheofZl GREZP oRH KRR, B BBGE of the pues exp
andipeepatastrdensige. f or the playlist froma library of

i,mages. Once created, the user can add tracks to the
ThP! fedthies tard] Bidken tdaemAEh tive Rlady firgtiongdtgroups éfothredapplication, which

throughout the interface. A user can also create a new
gensrally fpllop the pRPUCAAnSPFHYRIE™D Pl aylist. 10.2. Delete

pl ayl i st The user may del ete any of their private
7. BcrediAl SbuRladld [Uset Entbpackibghl i ghting the playlist and

10sel ecting Delete fromthe Mdxre nenu. 10.2.1.View
7§fla¥%%§5wﬁm18ee Figure 106. The user can view the

trac wthin a playlist The user will also see the

i mge associated with the playlist, the playlist's

total playtinme and the nunbe f tracks.in the ’ .
SegpFigytei @t v}i‘f{% Mustcﬁ@uﬁql é;yqtqrgeld t{)g&g m%thﬁluég;lwlgtseet 4 pessage while
théEl?en‘? tis%e'gﬁé&é.dn‘gitﬂ\’ithl. s@b &0 Reth3NQWNis provided with a unique identifier or
GUID.

7.2.  Joining MusicStation

See Figure 81. When a user first attempts to use any of the chargeable features of MusicStation
for the first time they ate asked to Join with a optional free trial petiod. They are then asked to
confirm and given an option to view the Terms and Conditions via a wap link. Thereafter
subsctiption is confirmed and they are required to select continue on confirmation. A user that

has successfully subscribed is known as a MusicStation membet.

7.3. Tabs and Menus

See Figure 82. The uset interface is separated into four tabs. Each tab is focused on a particular

core function of MusicStation.

e Home — provides the user access to all the content available in MusicStation including
Charts and to all the core functions such as Search, Options, etc. It also highlights

content the user has downloaded (i.e both “stote” and “library”).
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At the bottom of each playlist is an ALL TRACKS option
that a user can select to add all the tracks in the

webayht®sli to a Li neup. 10.2.2. Rate pl ayli st PATIE BUBEN01675
can rate Shared Playlists. The ratings provided by all
users and col l ectively used %8 20generate Top

pl aylists and You mght like.., lists which are then
f ed Bagk- povideeadteR s tiatokdigidity GefurdesmdRAvdid Sdvss.
screen. See section 8.3. 10.3. Artists - See

FiegULieh #disphigs Al RUiFBntSREREST tBicNED1 HB@an§c?£ncﬂ%Fe%§1§. to
all al buns available in the 25 MusicStation catal ogue.
TRe PagingCadispliys Werhilsl dfths trfdkQM ML Rt BYn d.

downl ogdgd trpagﬁs in the pa{st. The Bsgr cgﬁ%ﬁese t he
Get new adult option to view and listen to artists of
general or personal interest to this user. WO

oL R S RN T T

sttuogireiSer can view a selective list of their artists
fromwhi ch they have downl oaded tracks. The list wl]l
7.8e cMeposed Teb Nadijasios t hat the user has downl oaded
tracks for. This provides the user with easy, access
Theusthees thegosotiik tb @1aBgdtt tEbSoh tht tdbs a8CRHRA dth@hdplitfMBn. See Figure
artists they have downl oaded tracks for but is I'imted
83@none dependent) to ensure it does not get overly
l ong. 10.3.2.Cet new artists See Figure 108. The GCet
new artists option provides access to lists of Artists
t hat have been 10 generated by MuisicStation, either
7.8ut obket Meed Myr# usi ng user |istening habits and
feedback or editorially. These are based on two main
1.34t egoAicesssingdpurictionarti sts e. g. Top artists, Top Pop,
Top Rock etc and recomrended artists e.g. You m ght
like. The lists on these screens are updated nightly
or weekly by MusicStation. Menu item

" See Figure 84. Every screen includes a More menu on the handset’s right hand soft key which

provides access to functions relevant to both the curtently selected item and to the screen as a
whole. Options that are not currently available are greyed out on this menu and cannot be

selected.
The More menu can be closed again by selecting Cance/ with the tight hand soft key.
7.5.2. Context Sensitive Options

The options available in the More menu are context-sensitive to the cutrently highlighted item.
This table lists the common Moz menu options and a desctiption of the action the selected

More menu option petforms. See Figure 85 and 86.

Please see Appendix 2: Context Sensitive Menus for a detailed listing of the More menu

options available for each MusicStation option.

7.6. Back

See Figure 87. A screen navigation history is maintained. At any time the user may press the left
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Description Top Artists Alistingof thenost
popul ar Arti stsacrossall userswithin Music Station You
wormizdoske A |ist of recomrended Artists generer/ed2007/001675
utilising the user's listening habits and rating ‘
activity. Top [Genre] A |istl28f the nost popul ar
artists in MiusicStation broken down by genre. The |i st
haafl sofitliepns goibakk kN teydevidRascicen @aﬁm%verpas.um_rhag&mse@ch as those
in si.cStatign 12§ee Figure 109, 10.3.3. Arti st
frosn syopy Ericssgpeify thy hangtet Sava hregiiack kaptherreat gam plse g used to go back

thygl%wtﬁ@ﬁréhthys% profile including an image, the
artist's MusicStation star-rating, the nunber of

7.gownpmadest tyagks, a list of the downl oaded tracks and
t he total p’fayti me of these downl oaded tracks. From

this screen the user can view and play all tracks or
20al buns available for this artist. WO

. i fil .
520944 B00ARET G200 QRHRIP 4 Bsads i it REOL nctions so

new tracks® See "Figure 111. The user can
thitj the uert can lcortyeliplaxbich ftanaekpsdream it e appllietive dvidiottt k4ving to return

E i S,.sgreen the,u can play ,and rate tracks.
DAL 8 b B Bl et e bR b e
the user is within the user interface. See Figure 89.

7.8. Help

See Figures 90 and 91. The user may view the keypad help by ptessing the [1] key. This screen
displays the actions performed by pressing any numbered key on the handset regardless of the

user’s location in MusicStation.

7.9. Keypad Lock

See Figutes 92 and 93. The keypad is locked by the uset pressing and holding the [¥] kéy. To
unlock the keypad the user presses and holds the [*] again. Music will continue playing while
the joystick is locked but no menu options ot othet music playback control keys will be

accessible to prevent accidental use.

7.10. Minimising

See Figures 94 and 95. The application may also be minimised by ptessing and holding the [#]

key. To stop the music the user must re-open MusicStation.

7.11. Exiting

See Figure 96. When the user selects Close from the More menu then if music is playing they will



5 See Figure 112. The user can view the |ist of all

avai |l abl e al buns for the selected artist. Fromthis
waeneerwoshe user can view, play and rate trackeCt/GBm07/001675

the al bum 10.3.6.Rate arti st The user may rate

any artist using the Rate optd7on fromthe Mre nenu.

See section 8.3. 1010.4. Al buns See Figure 113. The
bédshethwhaherabey Gint@susiche cosiie ptigiass to all al buns

avai l able in the MisicStation catal ogue. The user can

VieeWEAt hidskdepomuwdi gliyih g e Wikaga oo WAl 82 dGHintisRCkS théved into the
t he }i[))ast. The user can use the Get new al buns option

to vPaEtietaner P dhekrndeetalln pesr e themeontinupto prerthehandset’s functions
I nt egeRt it NS _ 4 bups |t he

W Tom Rl et (Entae e B Lo R BRSO ol B

can i ective Jist of ' | bu f rom whi ,
oy thE iz SEREERHES 1 s Bhe WP W o g MignpBiag and exi
of at¢dmpistely!iBlic ishewoise hedivantsoatSubicSimticang dst Bisahsqieatly.
frequently. This provides the user wth easy access to

downl oaded tracks. 20 10.4.2. Get New Al buns See Figure

114. The Get new al buns option provides access to

lists Qf al buns that have been generated by

8'NL%S{P§?‘HH€BFE ei ther automatically, using user

| istening habits and feedback or editorially. These

8dr e bH#%#A on two nmin cat egori es: popul ar al buns e.g.

Top artists, Top Pop, Top Rock etc and recomended

al buns e.g. You mght |ike, Just released. The user
TE@hifl @Y oOLindFY is Qe GUn&ﬁﬁﬂo' Yuserld W delstnin@ b M@K S tation. It provides
screens will updated nightly or weekly b _

 DEEPESH AT FBIRf TS0 1eR0 GHamioR) Cripetic S 7sic 1ty user sclects for
| hi S dRBSE (ol RBing if QR v AR HinhdeBlil B8R  to M Lineup.
P%%‘ggj(apopm ar Abums across :Zigt{ users vvéletﬁhlign teﬁit(s) Lineup. A user
cameeletioay a¥om, plaght of iddividval irsdk apfl adé domombe Sédup dgnsack that is yet
to(r:cgoltni?p éég tgg%?@gg is%%ie ?OEIF %rg% Iaspterecgrlltgge nggrlﬂgﬁc’deg r}sddisplayed alongside.

See section 12 for more information. See Figure 97.

8.2. Playlists

There are several types of playlist within the MusicStation user interface.

7| Desctiption
Private Playlist A playlist defined by the current user for their convenience.
Shared Playlist A playlist cteated by a user and then shared with the community. Any

user can listen, view and rate this playlist.

Editorial playlist A playlist created by the content teamn trelated to a particular setvice. For
example, playlists created to highlight a group or story of note at the

moment.
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A list of albuns that have recently been rel eased. Top
[Genre] G ves access to the nost popul at Al buns for

WO biog/124081 cSt at i on servi ce broken down by genrBCT/GB2007/001675
list of options will include the top 5 npbst popul ar .
genres for the service See BBgure 115. 10.4.3. Al bum
hone page See Figure 116. The user can view the

det ai.l 5, of an bum i ncl udi ng, the nunber of trac on_ . )
A%tofnr?_gc bum t%h?yﬁ Sa?”-hfcét g?lvﬁ Bfent HrEomptily §ﬁ‘EFr%fe‘ﬁ%(cM“5mStaﬂon'
Gbﬂl@itb@glaﬁﬁghe USBEseCaty B Botsddatliedi v URd uge&.a_@.giy@& Mt Like and Top
the tracks fromthe album Using the ALL TRACKS option

at the bottom| dftithe Al bum hone page, the user can
select to play all tracks fromthe album 10.4. 4 Rate

al bum The user can rate any al bumw thin the user

interface. See section 8.3. .1010.5. Tracks See Figure
8.317 Ratieg Tracks screen gives the user access to all

tracks available fromthe MisicStation catal ogue. The
SegseFigean e Musdiaohi verovidst @bmitumitk s, femtiies h ihdteding  providing

have downl oaded in the past. The user can aJ so use the
rei%?mﬁ‘é‘%“f”ilsag%s‘tso‘ﬁfﬁs'o O RO (VBT & e et 1 §hi paedess mpny different
iteg@ngiFah tHeSIhsidesDa AdtbrfAdR el BStatddOThE f&owﬁgrﬁmﬁ Qarpbd rMMa:

~Top Tracks In the My Top Al buns section of the Al buns

Ser ephckst he user can view a selective list of their

downl oaded tracks. The list will be conposed of tracks

tkatpfphgsuser listens to frequently. Al tracks in

this list can be |istened to imedi ately. The user

doesy ot need network coverage to 20listen to any of

t hese tracks.

* Playlists

*  Other Members

A user rates an item by selecting it in the interface and then selecting the Raze option from the

More menu. The user has three ratings to choose from for each item:

* Tloveit
e Neutral
® Thateit

These ratings are collected from all usets and ate used by MusicStation to generate star-ratings
for those items. These stars can be seen at various places throughout the interface and give the
user base a view on the relative populaﬁty of each item. The user ratings are also used to

generate recommendations and charts, such as the Top Playlists list (Get New Playlists scteen).
8.4. Screen Updates

MusicStation includes a component called the Intelligent Backgtound Downloader. This
component is responsible for downloading all music and data to the handset. It runs in the

background and delivers music for playback, and content for all the dynamic menus. Because it
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WO 2007/ 129081PCT/ GB2007/ 001675 135 10.5. 2. Get New
Tracks See Figure 118. The Get new tracks option
w@emvilzhesl access to |ists of tracks that have BEBGB2007/001675
generated by MiusicStation, either automatically, using
user listening habits and faeeglback or editorially.
These are based on two nain categories: popul ar tracks
t.r
woffs  an BB AP RGOME RARE b B8N St K eelthe with e
userfsctajogchent oftitihsicStatiomeekl y by Musi cSt adon. Menu item
Description Top tracks A listing of the nost popul ar
Fot: eaaisle, agwe smdai; listedsa the Whboda tab dMghi IeSipalaied Rehily @te d¥kGBlistening to
Li ke list recomended tracks cal cul at ed u5|g%lthe

MysicaHo 192y F HESE REH: stdtchssdo the Prig tale thevatesy artigles will be there ready
anBagﬁggggﬂﬁehk§t of recently rel eased tracks.
Rate track The user may rate any track.

See section 8.3. 1010.5.4.Add track to Playlist The

user may add any track to a playlist. During this

process the user may sel ect an existing playlist or
9. cleptlevebMpasone. See section 10.1.4 Create playlist.

10.6. Charts
The user interface is separated into four tabs. Each tab is focused on a particular core function

of MusicStation.

* Home — provides the user access to all the content available in MusicStation and to all

the core functions such as Charts, Search, etc.
* Buzz — provides access to the community features and music news.
* Lineup — displays the cutrent queue of tracks queue for listening,

* Playing — displays details of the track that is cutrently being played.

The Home tab and Buggy tab consist of multiple scteens arranged in a hietarchical menu
structure. The following tables provide a list of the options in the top-level menus of the Home
tab and Buzz tab and a cross reference to the section of this document in which they are

described in more detail. See Figures 99 and 100.

The Linenp and Playing tabs do not have any menus. They ate a single fixed view telating to
cuttent music. The Lizeup displays a permanent view of the uset’s cutrent selection of music for .

downloading and playing. The Playing tab just displays the curtent track.

10. Home

10.1. Playlists

See Figure 101. The Playlists screen gives the uset access to playlists. The uset can view and
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1510.6. 1. Charts listing See Figure 119. The Chan's
screen provides a listing of charts generated fromthe
wo c@veriosy and rating habits of the users of tPEBEGB2007/001675
service. A selection of charts is avail able including
daily, weekly and nonthly. 1300.6. 2. Chart details 20See
Fi gure 120. The user can view the details of a
sl ik b 0 S Al RO R0 b R PR P options to
Vie‘fV&hd dhenbha phylancrpvidad Bndie bdiawisl /oomnt tben 6hBY bther ﬁé&s
2007/ 129081PCT/ GB2007/ 001675 136 10.7. Search See
10.EL.gur eM3$ PhivalOPIafiNts | St search 5See Figure 122. The
user may search for any artist within the MiusicStation

Pri¢ad ?l g&ltbeaﬂéYthoﬁn&rEiEh NBe SRAMHY clfelBhut Ho? shited 8@ BB MusicStation
t ex ox and selecting the Artists radio button on the

corg@gp@h Prigpte plapilists arp distgd gqadqmth ﬂ@rMJ(/PgwedW/zsgrhepcbng The user can
ar 10, 7.
eeg]:) : Zg{ﬁ {aggr ?Egﬁ%gtl;ﬁérhgtp g{ﬂghcsbsr éafé‘ecét%n a ?nvage a%lzg}r n%%ﬁlen selecting the

Shard dption ftone telidéreSeai.i on cat al ogue by 10enteri ng sear ch
terns into the Search text box and selecting the

10.12.ack My StiaredRIbylives on t he Search for nmenu. The user
may then play any track returned by their search.

Seel Bighre3 164. bsm@lem Byts areSARsEIQIRs Tdfch ThE uk§ChasNBiired with the
search for any umwi thin the MisicStation catal ogue

MugigStaigre wrﬁ@u@@a .Séﬁeql Bleplistsi ase éstt:ch andssagsthy thedyr Shasd Pém/erfs heading.
The G C‘cﬁﬁ ragcla@% ﬁapy Jfacﬁésg eaﬁz Ef&ﬂe 21%\ fga@ctnhg sﬂ?.ted playlist
W"or

menu. The user hen vi um pro
and them ﬁqi@ﬂngybetM@éed’ﬂsmthn fibfn Bie Z\FRiraIyleﬂ'xop Tr ack

10.1.3. Get New Playlists

See Figure 103. The Get new playlists option provides access to Editotial Playlists, Automatically
Generated Playlists, and Shared Playlists from other usets. The user can view, play and rate any

of these playlists. See Figure 104.

The lists on these screens are updated nightly or weekly by MusicStation.

Menu 1t em : Desctlptlo n

Top Playlists A list of the most popular Shared Playlists within MusicStation. These
are the playlists with the highest stat-rating.

You Might Like A list of recommended playlists generated using the uset’s listening
habits and rating activity.

Featured Playlists Playlists formed around some topic such as the season, a special event,
an attist new release, etc

Celebrity Playlists Playlists created by o inspited by celebtities.
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See Figure 125. The Pity Top Track option on the hone
menu adds a randomtrack fromthe list of tracks
wa@boeazhpson t he handset to the end of the LinePCT/GB200n801675
LinetO is enpty then this track would start playing
i mredi ately. Network coverag#lis not required for this
option as the tracks 20are al ready downl oaded. 10.9.
Options See Figure 126. The Options screen provides
the user with access to general information and
1mpL. ONSCie@teSs) K@! their MisicStation application. -
10. 9. 1. Menbership Status 25See Figure 127. This option
di spl ays the status of the user's nenbership. It wll
show renewal details such as the date and tinme of the

g . he -r en |, fee apnd the frequency of the )
SOk 105 Bhing WUCCRITTARY sbBSmBE wieiant raloRet o hated playliss,
The g ptdvideCambglist Mati end bllecttnl itfige F2€LS b IBM:HS 180 i
descri bgs the different_ stages ]?%gi he ne%o%rsﬁi ! MOflmages'

Offpcisated, the aen eannaddstrmcks o Whmwng:ﬂ@efléé@dg'@/imﬁons found
thebughber BPRItEERET £ hsd ' i :

O e P R e L3868 o Pl
183d Daxk rﬁ,-,@round Musi cStation. Free dial access

When a user first attenpts to performa billable

' i tQ. j0ln i ati on.and .

R Ay ert seh oF anAS Rt B Pk BUBSR D EhieBlri che playise and
selprtany Pderafrpenhobloeinchnee use during which. they will -~

have unlimted - free access. The user can use all

features of MusicStation including nusic dowl oads and
community. After the end of the free period the user
10vd.1.1 babéw Plgdieeurri ng charges at the normal rate.

Subscribed to unlimted downl oads The subscri bi ng

SeR TGRS $06. ThelW@Scah RRWUBE 186 GRA RILRE 1Ry I8 @Jhdﬁgf i |
condi ti ons of t.hél servi_ce.a Once t h%sg are accrepte Otsﬁgdmmage
asypsiiediyith thegalistnthe plaglist's tnteladaytimg aatlithd tenbarsif ¢racks in the playlist.
FWd Vs k6 far oer.i od.t hat, they remain

sub[!sljgl'rH ?tbed.S %%‘?g%slt @“’%ﬁ g%lfrlap w%sé)nbeev\sg’f)x'ﬁ t he user
Ad @ LLony 1 el Sty ri bed.the user's

L6 B8, e OER NI RN Db o482 Sl ot add al e
trackeinrthe plagisato «digihedpt i me cones up. The user will not be

inforned of the renewal. |If the user does not use

100A%i c SRatd playhétt hi n a grace period of the renewal date
then access to all nusic (including that already

Thiowet eadedt: Siiel Phgishames eiheWpkdvid2a 1y AVERECHhIUNIELivBly used to
successful renew occurs. UnsubScribefromunlimted
generate 10p plgylists and You might kke. .. lists which are then fed back to the users on their Ger

New Plgylists scteen. See section 8.3.

10.3. Artists

* See Figure 107. The Albums scteen gives the user access to all albums available in the
MusicStation catalogue. The user can view Attists from which they have downloaded tracks in

the past. The user can use the Get new artists option to view and listen to artists of general or

~ petsonal interest to this user.
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downl oads The user may choose to unsubscribe fromthe

service at anytinme by selecting the Cancel Menbership
wopiorazeoen t he Menbership Status screen. The uBer/GBRI07/001675

remai n subscribed until their next due renewal

date/time at which point thel3 nusic will no | onger be

accessible to them 138 10.9. 2. About See Figure 128.
10Mhis saigdepddsgiptsays i nformati on about the version of

MusicStation. It also displays the total nunber of

Il ARCKS Toh MrhNRASTESE DRS AR 588, ¥n | :
hand]g%t }{O ; 3. CRoam ng QOtI (s)ris 5 Segeég?ggi?gﬁ% :EQelér%% fist of their

atfisfs rffoéfaWhLCbﬁthg}EWe dorraloraeshicegys SBtealist mill bé opmposed of art1sts that the
S Roam the user wl
B me PRl R0 A BRSSO W oy 5 K e s
argsts.wheis ghﬂmn]lysmaﬂne ciftistp dedtyelfav BRIl da 865 t:adkd ol BYLSs limited (phone
d Opt i,on nso Roal:gl St at us Pe phone's current roam ng
"é’t"ﬁi} foPATUEe fdPFs A 8% ISHEIPS the user is not roaming
Léﬁshow Roaming if the user is roam ng. Track
NERAHYEr can-set this option On to downl oad
tracks (with additional charges) when roam ng w thout
a pronpt. The user set this option to Of to prevent

t do oadi tracks when roam ng or Ask to u

Seteﬂl‘:‘ %g\/\fﬁﬁg;%‘r’(ﬂ‘fﬁi”é‘” WERH 19222"]5‘31?:% teess Gﬂdlé"tsé%f frﬁ@tslféléfr have been
ge@ftedthy MusRs@Rdd, %Q‘a&t&nh@.@}l leﬁgrﬂéeﬂ Ls@éfﬁurﬁaﬂg)lts and feedback or

ictures (with additional char ges) “when roa
dgspflﬁb(u?heﬁew@hwd O H@o &R categoriel populst Rutiststeeg. @Oﬂ) arigsts, Top Pop,
t n roam ng or Ask ,
T%R}égﬂ%% the ‘g‘\iﬁgr’i‘}éﬁ Sgsréég‘%%ql%g f the Roami ng
T cﬁ]ﬂ% e sebsg eeIIll\]ée ! u%dapedc Lg%tfs %%gkl ey yﬁ"“&it“%&r}ol Ask

: rressa ask
At A

dao dAn Aadc Fa¥al
—themto—approye—+ ey -dowrto 6a6S; ul..luut €5 u.llu
Maddlltenonal changnpﬂmml e roaning for a given SESSI on
“See Figure 13D. WD 2007/ 129081PCT/ GB2007/ 001675 139

Top Artists A listing of the most popular Artists across all users within
' MusicStation. 4
You Might Like A list of recommended Artists generated utilising the user’s listening

habits and rating activity.

Top [Genr] A list of the most popular artists in MusicStation btoken down by
genre. The list of options will include the top 5 most popular gentes in

MusicStation.

See Figure 109.
10.3.3. Artist Profile - View Artist

See Figure 110. The user can view the attist profile including an image, the artist’s MusicStation
star-rating, the number of downloaded tracks, a list of the downloaded tracks and the total
playtime of these downloaded tracks. From this screen the uset can view and play all tracks or
albums available for this attist. |
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When the user attenpts to download a track while

Roam ng and di e Roam ng behaviour for tracks is set to
wa\sdo7titeeg1 Wi | | be shown a warni ng nessage whi cPCTiGBR007/001675

ask themto approve / deny downl oads, updates and

addi ti onal charges while roang. This acti on,

approval / denial, wll configure the settings for the
10c34.r entArsiesBiofile - Gelfheﬁﬁhlﬂ& 131. 10.9. 4. Language

Sel ection On a service which has multiple | anguages
Sedeiguie 1 1. e u&@ lcat€ PiBw GHAIRG Bf AlNEra il ANOWRBE fJr e selected artist. From this

Musi cSt ati on. changi ng the | anguage the user w ||
Scﬁénﬁb%ﬁﬁﬁf@@ﬁlﬁ’ andgetaBckyisi cStati on. Confi rni ng the

action closes NusicStation. See Figure 132.
103%5.9. 5 ArtisrRrofileCofiei navorlbumsi s screen di spl ays a WAP

link to the general and service-specific terns and

conditions for this MusicStation service. See Figure

133. 15 10.9.6. Max nemory card use The user can sel ect

Seetfdguratil fnithepeseeatvagye thtlist Realhevrdelle elras fpratbe selected artist. From
e e &ﬁleallsao&nwfégi ) pHPEnd Ul LR 08, MU Gmand data. The

user can set r’value to [ eave nore room for
Ogg Liﬁ"g% mﬁ the phone (e.g. photos). 20 11. Buzz See
I'gure he user may choose to create a Buzz
his al n the.ful
¢ ot el st SR e S0P kBb S iBePBF prar bt soe it ¥
t a Buzz profile then they are -unable to
"Egm%%%&e wi th other nenbers. From t he Buzz

een an view their profile, read n . .
Sear Figieell then clue SREES £TES th, we Agsess i Bl @bups qrailable in the
M‘Jlﬁbs”caﬁd?leca%gtue ThebReddafl W& ABBms %%pwhﬁﬁ ﬂ'r@q{av@&&m&d tracks in

to use a comunity feature that requires Buzz
thepafti Tee visepan weyhafe e dbrecptign te VICWeansldiSWnttﬁ albpems of general or

e§§on§ﬁ%lte§g;gto%glg%ronpt ed for a nmenber nane they want to
p regis under hey many enter a nane and sel ect an

' 10|£{1flge Mhﬁ%g,%alnsform their 30 profile. The entered

harre rms que WO 2007/ 129081PCT/ GB2007/ 001675

Inaf?lhg é@h fphggo';\;%”%%ﬁ%% Eﬁ-ﬁ ﬁ%?f%%sc%\%gé abl eer cta ev1ewg% éele%tw(e) list of their

alb@Red fr¥ym Wiieh B¢ hav®Bdovetliatled Badks. n{eqfst bvm 18 conipypséd Gfalbums that the
fromthe Profile sc.reen. may optionally
usgt dawaleads Eomnandrligensaivatteuseiin éflas §ff6'|14es ¢he &Pfﬁhvl&s gasy access to
do §a%e&'££9§ are .5di spl ayed whenever other users view
I's menber’'s profile.

10.4.2. Get New Albums

See Figute 114. The Get new albums option provides access to lists of albums that have been
generated by MusicStation, either automatically, using user listening habits and feedback or
editorially. These are based on two main categories: popular albums e.g. Top artists, Top Pop,
Top Rock etc and recommended albums e.g. You might like, Just released. The user can play or

view any easily.

The lists on these screens will updated nightly ot weekly by MusicStation.
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11.2. Butz Menbers 11.2.1. My Profile See Figure 136.

The My Profile screen gives the user access to all
waspear®sof the MusicStation 10 conmunity al onBCTGBR007/001675

their own personalised content. Before they have

created a profile the user W3t be able to access the

News itens in the Buzz tab, and view Cool Menbers and

Buzz g_leayl I'stspbut w1 not be able to add friends or . "
1 commnd?f’?%% ®0nce ‘they. have registered this" =

——s—efeeﬁ—w show—Merber—rarre—15—rage—Star-rati-ng: ‘ ~‘
Tdpndlibosu i on of | Adietimp! dtehe msarpophiay Albuais@droshaNsers W1th1n this setvice.
Li stens - nunber of times other users have listened to

SRRt i ERGE: 58 P URRPA SRR e AyPsisgope wer's Ttening

screen they caﬁhbytgm@agé Mers Buzz Pl aylists and
alist of thejr Buzz Friends. Menu item, Description

Coal mber s Ul menbers, featured nepbers and
J“ﬁéi%ﬁ”é?_ t hat tgq’é ‘g ?‘éYea'ie‘éenlﬂﬁ perstelsasse simil ar

L rati ng hnhl ts.

| i-stening—and

Top%44r4 2908 1POTG 82 Q&Zﬁ/s Qe ll@ﬂ%ost%uﬁk‘ A%u@ﬂlsaﬁbk IS $usicStation service
Popul ar pl ayl| sts, featured playlists, celebrit

playlists and| ks fetby mepre. t?heshSE%PP%v valhjinpjudgghe gpp 5 most

on l'istenin t Friends A list of
: g;%kq,tu;]a?gaﬂgséa@ eémcfg{gd as a friend.

users that th user has a

See Figure 115.
10.4.3. Album home page

See Figure 116. The user can view the details of an album including the numbet of tracks on
the album, the star-rating of the album and a track listing. The user can play individual tracks or
all the tracks from the album. Using the ALL. TRACKS option at the bottom of the Album

home page, the user can select to play all tracks from the album.
10.4.4. Rate album
The user can rate any album within the user interface. See section 8.3.

10.5. Tracks

See Figure 117. The Tracks screen gives the user access to all tracks available from the
MusicStation catalogue. The user can see a selective list of tracks, which they have downloaded
in the past. The user can also use the Gef new tracks option to view and listen to tracks of general

or personal interest to this uset.
10.5.1. My Top Tracks

In the My Tép Albums section of the Albums screen, the user can view a selective list of their
downloaded tracks. The list will be composed of tracks that the uset listens to frequently. All
tracks in this list can be listened to immediately. The user does not need network coverage to

listen to any of these tracks.
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11.2. 2. Edit ny profile At any tinme after registering

as a Menber the user may nodify details of their
woreguberoopr of i | e using the Edit My Profil e optiptIT/GBoowr/001675

the More nmenu. See Figure 137. 5 This allows the user

to nodify their catchphrasgsgnd change their inmage It

also allows themto specify whether they want their

ofi l be visible to other users, and if they want
10’5{:')#1@ r @6&%2@?&% 0o be listed on their profile s)ér een.

. 2. 3. See Figure 138... The. Co
Seeyie r1§§b ﬁﬁ gﬁf B Wosrwadgs SOt 15%%“%%@ thatgpave been

oenBGfe@SlSy MUusidOY@sd, QiiBer! 4u8bBaRblyVRERE (Ser MR hMs and feedback or
Descri'pti on Top Menbers The nost popul ar nmenbers in

editiiallyc Sthasei e, bavesh omt @m majrk satpgdriest pepfulagreitisky §-g Heap Tracks and

recom}imn&%ﬁg &ﬁé}ﬁl r 3@&9@1 Qpgsimlar listening and

nbers list of editorially
menber in
Th‘?slf‘?és Y-8 tﬁfissetsgref%s ?Jg%n% e,eﬁly IM {%S'%Eéect i on
’) /1) 11 A’). A Du-)-) Dl f\\lij pf_n

1y Theao
2 T \)CU rl HUTC ‘,J.\.)T ‘IITC

“"MeB’dtlfenPdel st SD@sxttiplfbmn the My . Profile.screen. gi ves

‘the user 'access- to. 15various pl ayl I st $.incl udl ng .

Editorial Pla Ilst ut omat i ca % e
TOHJF%\{#Fi sts, ap hétl’i%ﬁ'éf le-’fné’y'i B °§t S %kr%]agfpﬁ A jgrgrwsl leJSICStatlon.

gser—ean—vH-ew—phay—ana—rate—any—of—theseplaytists:
YoV igfd0e1290 Amrém&ﬁ%kﬁ&ﬂﬁﬁﬁksldkxﬂated using the user’s listening habits
and rating activity.
Just Released A list of recently released tracks.

10.5.3. Rate track
The uset may rate any track. See section 8.3.

10.5.4. Add track to Playlist

The user may add any track to a playlist. Duting this process the user may select an existing

playlist or create a new one. See section 10.1.4 Cteate playlist. -

10.6. Charts
10.6.1. Charts listing

See Figure 119. The Charts screen provides a listing of charts generated from the listening and
rating habits of the users of this service. A selection of chatts is available including daily, weekly

and monthly.

10.6.2. Chart details

See Figure 120. The uset can view the details of a particular chart including its name, the chart’s
total playtime, the full sequential track/ /artist listing for the chart and play any track from the

chart.
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Menu item Description Top Playlists Alist of the nost

popul ar Shared Pl aylists within MisicStation. These
wae@tnmesnost popul ar playlists based on st ar-pEL/GBgN07/001675

and listens. You Mght Like A.list of recommended

pl.ayl i sts generated using tH86user's |istening habits

and rating activity. Featured Playlists Editorially
16:&) eSdqesh pl ayl i sts fornmed around sone topic such as

t he season, a special event, an artist new rel ease,
SeeffiguBelXbrity Playlists Playlists created by or

inspired by celebrities. 11.2.5.M Friends See
10F.Qur e Atddt.sedfeh My Friends option on the My Profile

screen gives the user access to a |ist of the users

they have added as a friend and any pending friend

requests. See section 11.3 for 5 nore information on
Sebrifigurdsl221 Th2 .WBerVingyy seandi Hexr amye pttbistr wnthmf tHeeMusxcﬁetmon catalogue by

42. Thi di th
el GBS K NG LoBPol [6Ea P TP BB n the Sear)

M eRNThE Bder BB S theh fvidvaly FREPRIAIREEIARI BE: tARHOPt | ON
fvvhi ch makes their 10profil ngi sible on'the Edit Wy

108 ®f i | q*r&g{g-égfbh The Menber Profile screen displays a
nmenber' Menber nane |nmage Star-rating 15 Listens

Seb rmgp(@rlz@f Tht BS: A }h%éarél? 6:5 2P URH With@NBR (RsiPH8HA catalogue by
this menber's shared pl aylists)
entering search terms into the Search text box and selecting the Tracks radio button on the Search

Jor menu. The user may then play any track returned by their search.
10.7.3.  Album search

‘See Figure 124. The user may seatch for any album within the MusicStation catalogue by
entering search terms into the Seah text box and selecting the A/bums radio button on the

Search for menu. The user may then view or play any album profile returned by their search.. .
10.8. Play Top Track

See Figure 125. The Play Top Track option on the home menu adds a random track from the list
of tracks already on the handset to the end of the Lineup. If the Linenp is empty then this track
would start playing immediately. Network coverage is not requited for this option as the tracks
are already downloaded. . ‘

10.9. Options

See Figure 126. The Options screen provides the user with access to general information and

options to control theit MusicStation application. -
10.9.1. Membership Status

See Figure 127. This option displays the status of the user’s membetship. It will show renewal
details such as the date and time of the next renewal, the renewal fee and the frequency of the

renewal. The user can also cancel their membership using the Cance/ Membership option.

The following table describes the different stages in the membership process.



Nunber of Friends Catchphrase A list of their Shared
Playlists WD 2007/ 129081PCT/ GB2007/ 001675 143 M/ Top
Tracks (This user's 5 top tracks) Fromthis screen a
user may: View this nenber's shared playlists 5 View
this nenber's top 5 tracks and play them (This option
will be shown only if the other nenber has enabl ed the
option to Show ny top tracks Wwen configuring their
menber profile using the Edi ¢ ny ptvfile option. See
section 11.22) Request to add this user as a Friend
Rt D engs Buzz NEMDErS ca

r ai : \

tq Fers 2epibs wi th Menbers WHS of heypiiigeten iadefing apiofree pesioaded content
lijst of Friends. Users cpi vaddndedl BReScalpla§ @RElictient and navigate
Frii end Requests to ot her BuzaKJVE ers or 15 confirmng
requests from other menbpF& ARSI bf Friends may be
viewed—fromtherr—M—Profite screen(see section— :

11 Fgepdplacgpy  r ecommendat | Whe st pestiematuiiperiam plllable action they
I nbox on the Buzz tab. (5@ bsakdd o pinlNusitPtation and normally (depending
11. 3. 1. Request to add a henper as friend ?yee Ficgure

143. Anywhere a nenber igs*1TSYREC fQﬁ‘E‘?“ﬁaélo‘B & PR dhep ol free use
aluser may sel ect the Adpdusigg which they will have unlimited free access. The user

can use all features of MusicStation including music
downloads and community. After the end of the free period

the user will begin reoccurring charges at the normal rate.

Subscribed to unlimited downloads | The subscribing process involves the user accepting the
terms and conditions of the service. Once these are
accepted the user will have immediate access to all the
music within MusicStation for the period that they remain

subscribed.

Automatic subsctiption renewal If the user takes no action then whilst subsctibed the user’s
subscription will be automatically renewed as soon as their
renewal date/titme comes up. The user will not be informed
of the renewal. If the user does not use MusicStation within
a grace period of the renewal date then access to all music
(including that already downloaded onto the handset) will

be prevented until a successful renew occuts.

Unsubscribe from unlimited | The user may choose to unsubscribe from the service at
downloads anytime by selecting the Cance/ Membership option on the
Membership Status screen. The user will temain subscribed
until their next due renewal date/time at which point their

music will no longer be accessible to them.
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20 Friend option fromthe More nmenu in order to send a
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user may enter a nessage,
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the Send option fromthe Mre nenu.

will be sent to the other
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ri end Request. To send
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option of accepting or denying die request.
11.3. 2. View list of ny friends 25 See Figure 144. A
user may view their |ist of frlends at any tinme by

going to their
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My Profil
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edlidét s
oS HEEPARE -

ds SCreen ava Ina

e screen and selecting the My
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name See Figure 146.
tiogs npMber who they want to add as a

! DEYIHTRYer S&NDn@ufe thERAmRE BB FiburtO: il

If the user

%m&@lﬁ%& the

dd friend by nanme

W%LFOB(BLP?"&& tracks or

di e

f r oRantMRicStadl ufdaRf indne it6hd Be fnafs8ee section 11. 3. 2).
11. 3. 5. Request to add friend by phone nunber See

A“Oﬂ_“_NOﬂ_“ﬂ”MQUUUm”

F

[ If the user

ure 147
usi ng

g%aénénégef“romthe My Frile

ofil e screen (see sect

knows the nobil e phone nunber

one. )
{he eh rr%%sh%mgnﬁ | 8’?1” gfS i omtlJth’nel shyy Home if

.dmsex 1s, 1@t Ppming dnd3vilbshSe Raaming if the user is
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riend' s I nbox (section
ecommendation to friend
sted in MusicStation t
riend option fromthe N
he or nDre Fri ends recd

ayl i st recommendation |tg friend Anywhere where a
aylist is listed in NmsicStation the user may use
ek Sine ©o o o HOFE: FREH PR R et (i

iadditiomd Shagre) \dren irepg@engi whbirta:t prompt. The
Tler %et)s;&.ts 0%&0 Oﬁ%@ ‘gre%n'i Id&t downloadmg

wher e ere an arti st
[ecks sehen nigsitss € thE Sefdset fhe folloving
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econmendation to friend
sted in MusicStation t
riend option fromthe N
ne or nore Friends recd
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g

T’ﬁE Eée}/ giﬁ sci,t rﬂust (H)@Ln bk, ioed}qgtte?‘ menu items and

PW@F}@%%h&rﬁeshWkﬂ}}ﬁPz}ngng without a
I@ﬁ)n{{ﬁ €i'he RELY sdd Slﬁs Blhﬁn &8 @ﬁ td Qrevent menu

or uto s a nessa
R e s G e

1ﬁﬁbve§pmmmﬁhat Friend' s | nbox

to cause the

section 11.4.5), 25 11

3.9.Send track recomendati on

to friend Anywhere where a track is listed in

o

ption fromthe Mre

10 Mug e §Bﬁi§1ﬁ@{lbz¢vﬂ)§r 165 Btbny r@yzctéks@dakhﬁseﬁg n4le tthy b8 Mdwn a warmng

menu t.o

e
OPES28S ‘fvlgﬂxd\glﬂ raﬂ‘ctBFﬁ‘ré?] mpﬁcﬂe ./ tde?yoy(}mgﬁgat s and additional charges

S ssaeto one or

I egleroefiEg for O piviiB&siog Seedlignte8& i N that Friend' s | nbox

(

section 11.4.6). See Fi

gure 148.
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WO 2007/ 129081PCT/ GB2007/ 001675 145 11.4. | nbox The

I nbox di spl ays nessages and recommendati ons whi ch have
waeoraedst rom t he user's friends who are al so PSEGB2@7/001675

this MisicStation service. See section 11.3 for an :

i ntroduction to MusicStati of% Friends functionality.

5 Messages are downl oaded in the background by the

WHeA B hs@eferdBacta R d ROMHKOAIRT R siidng RE Ble Rdhniiflp bltwiour for

| nbox wi thout any specific interaction fromthe user.

teadkp,isf st tpriduthay Wili emthomacpwatmingenewigas whiclwdl g5k gheta to approve /
149, e not he rher NI S eni
o T, FORLSh YR SEOHEShoc Bl ) e/ aco

willl&®ifigBrel thb S¢tingt HbiSsthel s@rene smsivesjeo Fguteoldhi s request in
one of four ways. Selection Action Approve This user
is added to the other nenber's Friend |list. The other
menber_is added to this user's Friend list. Deny This

1094er | bapgpagsekqtioB t he other nenber's friend iist.

The ot her er i,s hat added,t.0 this user's. Frie
Of poreich geithmunybef oS Ueified e ol afbh B language for
MERBREHn SOl ERAsing i8d landdage etdhaver RElibe rprompredt toadsted NMasicStation.

this user's Frrend list. Al future friend requests
Configmingiiiee wsting clopgsbesicSipp- S58 Figgioli®d. Report abuse

This user is not added to the other nenber's friend

list. The other nenber is not added to this user's

Grd endnl | f.uture friend requests fromthe other
10#§%ber1ﬁfﬁ%s%é%+%%%%§d. An abuse notification will be

THALSES Nidifys LheAMIRICSt AL ig@ikkr 8 URAQEvice &PEBific thAfs and conditions for
this MusicStation setvice. See Figure 133.

10.9.6. . Max memory card use

The user can select the maximum percentage of the memory card that MusicStation will use for .
stoting music and data. The user can set a lower value to leave more room fot other uses of the

phone (e.g. photos).

11. Buzz

See Figure 134. The user may choose to create a Bugg profile. This allows them to take part in
the full set of MusicStation community features. If the user does not have a Buzz profile then

they ate unable to communicate with other members.

From the Bugg screen users can view their profile, read news articles and access messages in

their Inbox.
11.1. Join the Bugg .

See Figute 135. When the uset attempts to use a community feature that requires 2 Buzz profile

" then they are redirected to the Join zhe Bugz, screen and are prompted for a member name they

want to register under. They many enter 2 name and select an image, which will form their

profile. The entered name must be unique.
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11.4. 2. Response fromfriend request See Figure 150.

When this user sends a friend request to another
worzmwhaezooshat nmenber has the option to accept orPCTIEB007/001675

the request. Their response is returned to this user

and di spl ayed in the |Inbox.14%he three possible

responses to a friend request are listed below Title
1f BEWEnbE D% BGidk Aailbleech BeQUEskACHREE6ugERReDWARR they may

menber has accepted the friend request. The other
accepirpyerodify. added to this user's friend list and this

user is added to the other nenber's Friend |list They
Theawe: noyediethd: paahe gt Himerfenk the My Biafletcseeand

messages. Friend Request Denied The other menber has
Théjemnbedptidiallf slienbase guasbgNmdcprange atshodi earbphrmeqiidescsitems ate

.friends lists. This.user can resubpit their friend
dlSI?I@’Gg é‘g'ﬁ?evl‘—*f ?‘i‘ﬁfdmﬁ@d’b%’é?’“%}?%k%& Pf?}éeﬁ'ot her nenber has
bl ocked all friend requests fromthis user. This user
will have all friend requests to this other nenber
bl ocked autonmatically The other nmenber will never see
11.2eqBexy Mamibsrh t hi s nenber again. 11.4.3.1nbound
pl ayli st recommendation fromfriend See Figure 151.
N.2%hen MyPredfild sends a playlist recommendation to this
user (section 11.3.6) then the recommendati on messa%& ) )
SeaFiie 4ppSEre Mp Profils serses giwes| thp wser a7yess ipsdll aspegis oy MusicStation
t he nessage. .click on the h 4 [
corbBSPER R h g P peptodid PHERSE bt Bt BE-E8AA0F profile he
usek QEIDBIESIE S h@Bss frhoNefus iitemd irSde Brizg tube add iew\ler Members and Buzz’
friend sends ag arti(ﬁt,r comendat i on ao.thi S user
playlistschyt gl a0t b able to Al Hengs e GEORMP 49PEar in this
user's I nbox. The user can open the nmessage and click
Ongp thefi davfysgipteicA Khip fereqhe @%ge to go straight to the
artist profile screen. 15 11.4.5.1nbound al bum
reecdfembedasthon fromfriend See Figure 153. \WWen a
friend sends an al bumrecomendation to this user
(seétpgen 11.3.8) then the nessage will appear in this
user's Inbox. The user can open the nessage and click
on Sweradg7/iddiesesrCTvEREND PAOOheEs2ied thephe hyper| i nk
in the nmessage to go straight to the al bum screen.
TheListay -atustbec lof clnarothdressarsthiage listames tooomgoo thisamgpber’s shared
to tpe.arti st profile screen.
playlists. ,

*  Number of Friends

¢ Catchphrase

From the My Profile screen they can view Cool Members, Buzz Playlists and a list of theit Buzz

Friends.
AMénu‘iitcm i ; ’-Desc,rwipfi‘on‘ o
Cool members Popular members, featured members and membets that this user may
relate to based on similat listening and tating habits.
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11. 4. 6.1 nbound track recommendation fromfriend

See

Figure 154. When a friend sends a track recommendati on
wo oovhe®suser (section 11.3.9) the 5 recomendetT/GB2007/001675

nmessage w | |

appear

in this user's Thbox. The user can

open the nessage and click ddlthe hyperlink in the

nessage to add the track to their

Lineup 11. 5. News

B o cof

Typically six
down with two

edi tor.l

hEPRIHAY Bfax

8hid dse Risy Whiby bAEd dOLLER aé
artlcles of i nternation gener

51]‘ a‘{Etl Cl.es The News—section
Parater s Rigtistaf celsbuiey plrilivi|aag. playlists that

&M%Qm&%l?iﬁﬁ@

I nferest, Two
e&4ries b

behaviour_of

Tories of_ focal _generat—interest—and

aSdit ofrirseidhatitha i vagr haschdded asmgfiiend.

his user: This breakdown can be

configured for the demands of the particul ar service.
The list of articles is updated by the Intelligent

1Bl kgr
Musi cSt ati on.

Sdiomppsgfileader during norma

use of

Articles are added to this list in the

Ah@wNQnQUhmraﬁﬂﬂ@gWSBQﬂmhbmﬁhehnmeﬂ@amﬁh@xﬁﬁmbyfﬂhexnanbaqxoﬁk

wfthe SOGE epir R PRl st gt
cl h

T bl o By Sl

6 dilger MRgyew

S Eé’
beneath a hea
Tl to oy

Storles

c
118 c sCapl ghtmb%ﬁr exanpl e,

al bum r el ease

F%ﬁ?the

Iects article fromthe list and

ﬂ’sﬂit% qgf‘seﬁflé nge el iey9en Lbpleq glows them to

JHR Abkir JHOE1AGHCHEDI0 QY ¥iHeB Xlerd, SndiSMERYEE: their Top
dl i ne and rel evant inage.

Iztadyasetheit prosile seregn. articl e See Figure 156.

ontain hyperlinks to other screens within
an announcenent of a new
could include links to the rel evant

Searttiguse 13 dlheel Ges\BebaseostionHyp drd Mykrofileesceties plivay @bk inser access to

vaﬁ?usqls{shcif 1\? Gt

Aand

lﬁﬁe al bumor artist by sel

The user may navigate

ecting the
Aca')ﬁ

rticle screens.

r-l eki-ro—the—i n\/cfl ek button.
T~ LI :

hyPCI T I ||r\ u.||
Meuseitescr ol I's

_on the joysti

upeaﬂqnﬂmmn i nan article usi ng up/domn .
ck the actLve hyper |.i nk  froves between *

R

1
IIIC I_III

rlinks

T 86??6@f€?%ﬂ?%§“f%uﬂﬁﬁﬂeﬁb See Figure

nenn cont ral 1
UI|J +—S—a uunuupt cet O fha

SRNUﬂébﬁtﬁtlon
tracks a user
playlists wl|

ocont nt c n'F t

CA li@nif. mdrhbdrs thah thisouset @B reit@yd bBtd 64 similar listening

g@é”%ﬁ;? d for listening. Songs on the

*in sequence. At any tinme, the

faVal
CUTTUCTTC O

FestreddViemberd he

tHhe—Linreup—can—be-viewed on-the Lineup

mmnﬂrealtctﬂaa;akemcsedtxhenmdrack in the Lineup

that is curre

ntly playing. The current track is

hi ghlighted wth a snal

bl ue pointer on the Teft.

See Figure 158. Wen no tracks have been added to the
TheiuB@Uayt di€k OPhriyaRerb@)n iR ﬁsmsatekné“sthlﬂn&hemsa@fsﬁhe (sEBdich 11.2.4).

option.randomy adds and plays a Top track to
11.kj4neupBudhBlajRfts t r acks have already been domnloaded

and wil |

play i medi ately.

12. 1. Track downl oad st atus

See Figure 139. The Buzz Playlists option on the My Profile screen gives the user access to

vatious playlists including Editotial Playlists, Automatically Generated Playlists, and Shated

Playlists from other users. The user can view, play and rate any of these playlists.

See Figure 140. The lists on these scteens are updated nightly or weekly by MusicStation.
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See Figure 159. Tracks which have not yet been

downl oaded w
wa e@ek08hi ch
downl oad are

Il be downl oaded in the 15 background.
are currently downl oadi ng or wai PATIGBR@®7/001675
shown in a grey font. The progress of a

downl oadi ng track is display@d as a percentage from

0-100% Tracks play in sequence fromthe Line* If a
~TrackK 1 s.reagned Whi.ch has not .yet- Tinished
%Mﬁ“badl ng. 1%§C%P‘é%ack wil [, Skip that track and go |

~ont ot he: néext

track which' h

Toﬁ PRYLsts” ack hi
avai l abl e to}l

t he downl oadi| At
optim se the

19, ReQR thtoMakiRsbar: Shatd Playidtd Withe Mus1cStat10n These
Musi cSt atl on intelligently manages :

pl a
%¢ mostpdpylar playlise hesedan Surgtiggand listens.

user S F‘XDFL[IF\nr‘P and_ensure that music

voppRagl | o

al t hough depe¢
the Li neup af

Ao %oﬁ%ﬂ&é@ pldﬁf%l?s BERISe PuGRNh UQWS listening

25 Tracks downl oad oné at a ting,
hdh)ltsgmdmathlg\milmacks have been added to
nd _whet her the user interrupted downl oads

Featt%Xteg Eia lis th

2007/ 129081Pd
tracks are sg

%dﬂgﬂ C?eie'cf%? ypl& 8§ FolH¥a Qﬁ)uﬂﬂl dohR ﬁ)pic such as the

|nap ownl oaded st at e.
TG00, 00P 00 2605 ah 48isPaewy rddaby et!lovvnl oaded
wed when MusicStadon exits and continue

coBHPR?

\'l

Sl G ElP il 122 Savs

ure er can save the

(VEvimn s Clll 1lﬁ|cup lU [=} |JI cl_YI I ST .

Fo—save the—cTurrent

Li neup as a playlist the user selects Save as pl ayli st

They can choose to save the

om the Mre menu.
nggrrer‘}{'}yu ’r?é‘ﬁﬁ as a new playlist or add the tracks to

See?ﬁ

exg%%éﬂ% ZgJﬁF% ndssngOgIBh%égi\frgﬁoﬁL: @&Eéns Vés%hé@s\ég gccgég to a list of

centra Renove rom Li neup 1

theSasersHjhgyu hevelfited Bhe frised amhmyrm friend aeduefts. o?wtsh@non 11.3 fot

Li peup. .To rfti:no%atrackfromthe Li neup the user
moge ?ff‘?“’f”i’ﬁ@n M52 and then sel ects Renove fromthe
More menu. |If the. user renoves the Current Track then

t he next avai

11.88. P! aYRE: anbthé- m&nBes ploieup
user can clear die current Lineup,

Se% ER t%142

| able track in the current playlist wll
See Figure 162. The
renoving all tracks

TRisGLRBA dftsIB I\/&Q—ﬁm'—de@ﬁy Bf LAShHS BlerBet. Q’Qh&n@eﬁﬁf)mﬁle can

More menu.

sic playback wll stop: 12.

onl}fubﬁpvitwect backothar merrriéthat hevehen ban ¢pitisd ﬂTFh@PWeWhlélaﬁmkes their
pm@ 8‘8{)?&“2&?%(”% e}%j%tsgmgl ay fromthe current Lineup.

navi gates to the track using the

st he use an start ,the track by pressing the
Th% %?‘?t?eéi" %ggﬁ%%enq;spagf Y |%g Pley fromthe Mre nenu.

sicStation
i et

rmS| c to the
Misil®egeat i on'
aI buns,

Star—raung

will start to play the selected track.
oaded tracks can be played. 12.6. Adding
Li neup The user navigates through

s nusi ¢ catal ogue and can sel ect tracks,

artists or playlists to add to the Lineup.

* Listens (number of times other usets have listened to one of this membet’s shated

playlists)

*  Number of Friends

* Catchphrase

* A list of their Shared Playlists
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25 Any track can be added to the Lineup by selecting
the track with the joystick. Any playlist, album or
wo each2908n be added by sel ecting Add to Li neuppdT/GBR10NBO1675
Mon nmenu. I[f the Lineup is enpty then that itemwl|
start playing. If the Lineup4already contains tracks
then the added itemw || be queued at the end of the
Lis neMp Topliadks €ThiS ader’y b € &hi@s)t r acks which they 30
have added by going to the Lineup tab. 150 Tracks,
whi ch have not been downl oaded, are added to the
Li neup before they are downl oaded. MusicStation wll

Frbﬂitﬁls|sl;ﬂ;€1%h¥erm5}ﬁge' downl oad of itens in the
background all owmng the user to enjoy a continuous

f b owraf, S SabePs & ?[P@'ﬁ;té ons for adding itens to the

Li neup are provide e More nenu. These options
sychs a ext . P ASAR or Pl ay, how are cr.i bed )
in %1?% tg%t%eir?%eﬁéllt%’wg %Ckslafl dé’?aﬁfs FOAGS ogtiey ggﬁget Fopreonly if the

Li nedthert faaibbaBast énabled dbwvapaad el 3RA »b 18 BaRt Ghen configuring their

currently no_other tracks 1n the Lineup then the user

s SPORREHOT EHRBIe S B omdn- o4 tptiar el or

i medi at e 10p] ayback. See Figure 163. 12.6.1.Add to

LT netfgushsnadd thisaperiag 2 fiiggki ng t he MusicStation

cat al ogue they can select Add to Lineup fromthe Mre

nenRatothisqaesbetr ack, playlist, a track by a sel ected

artist or albumto the Lineup. 15 Action Playlist

The user can select any playlist in the interface and

add all tracks fromthat playlist to the Lineup. The
11uwdedréegs al so add individual tracks fromthat playlist

to the end of the Lineup. Al bum The user can sel ect
BuanWMethlmrsncam rédognnhentdeirdnasc e athdr diantadd td Rx&:ﬁ.‘c}hSthfef @By also attach a ..

t hat .al bumto the Lineu The _ user y al sq add i
G TRRFJTUET EPRER O AT ER R S5 Blethéss ot ey fve added to thei

listLd @R ds. AldetsSdan TG F4RAds 15 n &L Folen@Reliitdis b Wir Bu28Kembers or
or albumfroma selected artist to the end of the

copfisrapgreqyesicikonethe sembetsn sel ect any track and add it

to the end of the Lineup.
A list of Friends may be viewed from theit My Profile screen (see section 11.3.2).

All recommendations can be viewed in the Irnbox on the Bugz tab. (see section 11.4)
11.3.1. Request to add a member as friend

See Figure 143, Anywhere 2 member is listed in the user interface a user may select the Add as
Friend option from the More menu in order to send a request to that Member to become their
Friend. The uset may enter a message, which is sent along with the Friend Request. To send the
message the user selects the Send option from the More menu. The friend request will be sent to

the other member who then has the option of accepting ot denying the request.
11.3.2. View list of my friends

See Figure 144. A user may view their list of friends at any time by going to their My Profile
screen and selecting the My friends option.

11.3.3. View list of my pending friend requests

See Figure 145. A user may view the list of friend requests that they have sent but which have
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12.6.2. Play Next \Wen a user is browsing the
Musi cStati on catal ogue they can select Ply next from
WO bw7Moel nenu to insert a track, playlist, a pCEGB2M0Y/001675
a selected artist or albuminto the Lineup after the
151 track that is currentlyl4dl aying Item ., Action
Playléft The user can select any playlist and instruct
no inedt 8dshOiteli Qo IddSIBY thel Renditpt MediNyubsis R i | ends sc
tl{:#?er theb.track that is cur)r@te]ﬁt I yﬁ] | ayi ﬁcgng'?ﬁgﬁé My Frinds scieen
avaihdy fromithei My Repldla sereeny (iseepﬁeél%qnnﬂ-%ﬁc e the current
track has finished. Al bum The user can select any
1.5 bum Reytesitotadddtiend bye8met i on to insert it into the
Li neup directly after the track that is currentl
Seqliigte 46, IfTthe updrdybivs themakde dfhamenghes mhogheywang to m%cbmtarféend, they

‘ track has fini At _ .
s LY B R D MARSERY PP s CAEPARE bSg ey e by nome

opBEH] ab&Sdel YEdm MUS MG Firidhds RentaQoptidE €Fdm itfieid MyOPibiR detedf e section

“Tdirectly after- the track that is currently playing.

1138k selected track will then start playing once the

current track has finished. Track The user can sel ect
11.3,5¢ r ackequredt forpstd fsiepd ayathoge amdhert o insert it into

the Lineup directly after the track that is currentl
SepFayierigh. Frbe sei dobwd the mokilaphdnetrivarpes phptmembesivvhy %ey want to

nce  th urrent track h fini :
s SR B P b AP R LG Ry PafL B, Bme i
thd DY f%aD pERlRCh SYtRY, Rawsstd Gont He My Tésl memy dpsion from their My
insert a track which has been downl oaded into the ‘
Profile aqgeen (Tasseqtioadit-3whi ch is currentl y playing will be

interrupted and the selected track will start playin
136 r eptnscplaylise recarpsRdatiog e friend At praying

Anywhere where a playlist is listed in MusicStation the user may use the Send o Friend option
from the More menu to send a message to one ot mote Friends tecommending it to them. The

recommendation message atrives in that Friend’s Inbox (section 11.4.3).
11.3.7. Send artist tecommendation to friend

Anywhere where an artist is listed in MusicStation the user may use the Send fo Friend option
from the More menu to send 2 message to one ot more Friends recommending it to them. The

trecommendation message atrives in that Friend’s Inbox (section 11.4.4).
11.3.8. ~ Send album recommendation to friend

Anywhere where an album is listed in MusicStation the user may use the Send to Friend option
from the More menu to send a message to one or mote Friends recommending it to them. The

recommendation message attives in that Friend’s Inbox (section 11.4.5).
11.3.9. Send track recommendation to friend

Anywhere whete a track is listed in MusicStation the user may use the Send to Friend option
from the More menu to send a message to one ot mote Friends recommending it to them. The

recommendation message artives in that Friend’s Inbox (section 11.4.6). See Figure 148.
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Track The user can sel ect any song, which has al ready
been downl oaded, and instruct MisicStadon to insert it
WO oioo/12doe1 Li neup i medi ately. The track whi ch PGI/GB2007/001675
currently playing will be interrupted and the sel ected
track will start playing and4bepl ace the current
track. 152 12.6.4. Play ASAP Pl ay ASAP stands for
1 PHayInhssx Soon As Possi ble. Wien a user is browsing the
Musi cSt ati on cat al ogue they can select Play ASAP from
ThRbYR ARp BRI W edstlrel BS@FdcoRndeh@tons RAU HaPE arr@ed frgﬁkmpﬁser’s friends
a 5 selected artist or an al bum which has not been
ViR 8lelaiessnelo thih dMusichistipn spryicsoSee aection 113 dwapt afyfeduction to
- Dl [ track by a selected artist or an
M%Pﬁﬁﬁ%%ﬁhﬁmgg%F%%%&Fﬁﬁ'track that is currently
L ng. en.a er ks br i,ng.t Musi ¢St at i
MEREG 3 dovilofita e S haogrodi PR 1tk Boghaadting Bowntoader and
appedrenitie thalnbbs tvitﬁsutaahz biBcifie sntB@étict f&adie RREN
downl coaded they will be able to select the Play ASAP
11401 opt TaBoddPMechlgediiseni¥Bside € Action Playlist  The
uses can select any playlist and instruct MisicStation
to play that playlist as soon as possible. The

playlist will be inserted into the Ljneup and w || : .
Seg r@%ﬁ 36?-%_8“ ehoter Member g BDnt“H/ Qﬁ? 45617 2aSiead hen a Friend
Rﬁﬁed’c twill SeedNedih | BRI Ber's! frb@RNEhRMusOOESR Ltef}ﬁﬁxlﬂsto%isttlaﬂfest in one of four

pl ayl i st have al ready been downl oaded to the handset

Y@he current track would be interrupted and the
playlist would start playing i mediately.

Selecnon wi | Action n

Apptove This user is added to the other member’s Friend list. The other member

is added to this user’s Friend list.

ADeny This user is not added to the other mzember’s friend list. The other

member is not added to this user’s Friend list.

Block This user is not added to the other member’s friend list. The other
member is not added to this user’s Friend list. All future friend requests

from the other member will be ignoted.

Report abuse This user is not added to the other member’s ftiend list. The other
member is not added to this user’s Friend list. All future friend requests

from the other member will be ignored. An abuse notification will be

raised with the MusicStation support team.

When this user responds, their response will be deliveted to the other member’s Inbox. These

responses are described in section 11.4.2.
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"f the playlist nust first be downl oaded then the
first track woul d be downl oaded and as soon as it had
finished downl oading it would replace the current
track and start playing. The remaining tracks fromthe
playlist will download in the background and be queued
as they becone available. Album The user can sel ect
any al bum and instruct MusicStation to play that al bum
as soon as possible. The albumw Il be inserted into

t he Li neup and the first §%€ilable track wll
interrupt the track that is rrently playing as soon

as it is possible.  If one or nore tracks of that
al Blhd-havRespensefiery fised reayierhnl oaded to the handset the

current tr uld be . interrupted and the 53

ol STt e DAt B Y RGBT onoc o e bas e
al loptivn i sdcepk bir &by the redassmn TNodrdesgortshiomertchxa b ihissusertand dikplayed in
WO Hle qﬂbl&.e 'Iﬁqwgé p%\?\sg)ﬁﬁ(:ias%&QCSQ§ a &Qmecﬁl%st L.tg IiJgea%elg\!V.n i shed

interrupt t

downl oading It e current track and

i m&risad Geaest Aecrikd by The kit gembet haraceented Gip fiepdusqyetfcthe other member
is added to this uset’s friend list and this user is added to the other
member’s Friend list. They can now send each other tracks, playlists

and messages.

Friend Request Denied The other member has denied the friend request. No change to either

membet’s friends lists. This user can resubmit their friend request.

Friend Request Blocked The other member has blocked all friend requests from this uset. This
uset will have all friend requests to this other member blocked
automatically. The other member will never see requests from this

member again.

11.4.3. Inbound playlist recommendation from friend

See Figure 151. When 2 friend sends a playlist recommendation to this user (section 11.3.6)
then the recommendation message will appear in this user’s Inbox. The user can open the

message and click on the hyperlink in the message to view the playlist.

11.4.4. Inbound artist rtecommendation from friend

See Figure 152. When a friend sends an artist recommendation to this user (section 11.3.7) then
the message will appear in this user’s Inbox. The user can open the message and click on the

hyperlink in the message to go straight to the artist profile screen.
11.4.5. Inbound album recommendation from friend

See Figure 153. When a friend sends an album recommendation to this user (section 11.3.8)

then the message will appear in this user’s Inbox. The user can open the message and click on
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Musi cStation to play that track as soon as possible.

The selected track will be inserted into the Lineup
waom7medoB1 i nterrupt the track that is current|BCPGEYONGO1675

as soon as it is available. Track The user can sel ect

any track and instruct Musicl@fation to play that track

as soon as possible. The track will be inserted into

the gpdifie ip tanilesdhdel tol git ffalghPko HitLAIbRA Ghreb 8ThelySmay also click on the
currently playing as soon as it is avail able. 1§_
arpftAaMS do g strpghfiip gherastist piafilescieep) ayi ng Screen 5The P
haying tab displays the details of the track that is
111'.4:1% entphownd yrpelytecommendagipn fpome frignd name of t he
track currently playing. Track Artist The nane of the
Segrhtiguse 156 rWhenea fricadksendiratick Ak tnmmdinating e thof usehéection 11.3.9) the

al bu he track is,from. bum | e i mge show.n
QBB PSR ST R b P e TRom: tao Spen 1 dnessae and
click on the hyperlink in the message to add the track to their Linenp.

711.5. News
11.5.1. List of editorial articles

The News section displays a constantly updating list of news atticles. Typically six articles will be
displayed broken down with two atticles of international general intereét, two stories of local
general interest and two stories based on the listening and rating behaviour of this uset. This

breakdown can be configured for the demands of the particular service.

The list of articles is updated by the Intelfigent Background Downloader during normal use of
MusicStation. Articles are added to this list in the background and can be viewed immediately -

by the user when they next navigate to the Bugy tab.
11.5.2. - View article

See Figure 155. To view the article the user selects the article from the list and clicks the
joystick button or selects the Oper option from the Moz menu. The atticle body text is

displayed beneath a headline and relevant image.
11.5.3. Hyperlinks in an article

See Figure 156. Stories may contain hyperlinks to other screens within MusicStation. For
example, an announcement of a new album release could include links to the relevant artist and
album scteens. Hypetlinks are displayed in blue in the atticle scteens. The user may navigate
straight to the album or artist by selecting the hypetlink and clicking the joystick button. As a
user scrolls up and down in an article using up/down on the joystick the active hyperlink

moves between successive hypetlinks.
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154 Lineup position The track's position within the
Li neup. Li neup count The nunber of tracks in the
W@ 0078l neup. Current playtine PCT/GB2007/001675
Thecurrent posi ti onof pl aybackof t hecurrent
m nut es: seconds track in Pl al48i me The total |ength of
the current track in m nutes:seconds.
13.1.2. Playi ng Actions

12. Lineup

See Figure 157. The Linenp is a concept central to the MusicStation client. It is the current
playlist of tracks a user has queued for listening. Songs on the playlists will be played in

sequence. At any time, the contents of the Lineup can be viewed on the Lizexp screen.

The curtrent track is the track in the Linmenp that is currently playing. The current track is
highlighted with a small blue pointer on the left. |

See Figure 158. When no tracks have been added to the Lineup the option Play fop track is
displayed. This option randomly adds and plays a Top track to the Lineup. The Top tracks have
already been downloaded and will play immediately. |

12.1. Track download status

See Figure 159. Ttacks which have not yet been downloaded will be downloaded in the
background. Tracks which ate cutrently downloading ot waiting to download are shown in a

- grey font. The progress of a downloading track is displayed as a percentage from 0-100%.

Tracks play in sequence from the Lneup. If a track is reached which has not yet finished
downloading then playback will skip that track and go onto the next track Which has been
downloaded. Once that track has been downloaded then it will be available to play.

MusicStation intelligently manages the downloading of tracks in the background to optimise the
uset’s experience and ensure that music playback is continuous and the user hears a continuous

flow of music.

- Tracks download one at a time, although depending on how tracks have been added to the

Lineup and whether the user interrupted downloads by exiting the application, there may be

multiple tracks shown in a partially downloaded state.

While tracks are downloading the uset is able to listen to alteady downloaded music and is free

to navigate around the rest of the MusicStation user interface.
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The user can performthe follow ng actions on the

Playing tab. Action -k Play Cick the joystick button
woeoopne®sl t he pi key. Pause Cick the joysti ckp@uGBz7/001675

or press the [5] key. Next Track Press the [6] key.

Restart Track Press the [4]14Rey. Previous Track Press

the [4] key twi ce. Fast Forward Press and hold the [6]

Parki@l-dRRM-AEH FraS Srcaasedohsh [iddicdeation Atdl abdcstltmyb dewnloading later

Sel'ect Add to pthylist fromthe Mre nenu. Rate Sel ect
froRarters thepdeftadf.Mon nenu.

12.2. Save as playlist

See Figute 160. The uset can save the cutrent Lineup to a playlist. To save the cuttent Lineup
as a playlist the user selects Save as playlist from the More menu. They can choose to save the
current Lineup as a new playlist ot add the tracks to an existing playlist. This saved playlist is

saved on the handset and centrally.

12.3. Remove from Lineup

See Figure 161. The uset can remove 2 track from the Linenp. To remove a track from the
Linoup the user selects the track and then selects Remove from the More menu. If the user

removes the Current Track then the next available track in the cutrent playlist will be played.
12.4. Clear Lineup

See Figure 162. The user can clear the cutrent Linenp, removing all tracks from it. To clear the
I_,z"nezg) the user selects Clear from the More menu. Music playback will stop:

12.5. Jump to track in current Lineup and play.

The user can select another track to play from the current Lizenp. To do this the user navigates
to the track using the joystick. The user can start the track by ptessing the joystick button ot
selecting Plgy from the More menu. MusicStation will start to play the selected track. Only
downloaded tracks can be played.

12.6. Adding music to the Lineup

The user navigates through MusicStation’s music catalogue and can select tracks, albums, artists

ot playlists to add to the Linenp.

Any track can be added to the Lineup by selecting the track with the joystick. Any playlist,
album or track can be added by selecting Add to Lineup from the More menu.

If the Linenp is empty then that item will start playing. If the Lineup already contains tracks then
the added item will be queued at the end of the Linexp. The user can view the tracks which they
have added by going to the Linexp tab.
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Tracks, which have not been downloaded, are added to the Linenp before they are downloaded.
MusicStation will intelligently manage download of items in the background allowing the user

to enjoy a continuous flow of music.

Other options for adding items to the Line#p are provided on the More menu. These options

such as Play next, Play ASAP or Play now are described in more detail below.

If a user adds a track to the Lineup that has to be downloaded and there are currently no other

tracks in the Lineup then the user is prompted with an option to add a top track for immediate

playback. See Figure 163.

12.6.1. Add to Lineup

When a user is browsing the MusicStation catalogue they can select 4dd # Lineup from the More
menu to add a track, playlist, a track by a selected artist or album to the Linexp.

Playlist The uset can select any playlist in the interface and add all tracks from

that playlist to the Lineup. The user may also add individual tracks
from that playlist to the end of the Lineup.

Album The user can select any album in the interface and add all tracks from
that album to the Lineup. The user may also add individual tracks from
that album to the end of the Lineup.

Artist The user can select an individual track or album from a selected artist
to the end of the Lineup.
Track The user can select any track and add it to the end of the Lineup.

12.6.2. Play Next

When a user is browsing the MusicStation catalogue they can select Play next from the More

menu to insert a track, playlist, a track by a selected artist or album into the Linesp after the



Play next Play ASAP Rate Send to Friend Del ete Make

Private Hel p'

Mse Close Playlist, Buzz Open WO

2007/ 129081 PCT/ GB2007/001675 156 Add to Lineup Pl ay
next Play ASAP Rate Send to Friend Help M nim se O ose
Track Add to Lineup

track that is curtently playing.

Playlist
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The user can select any playlist and instruct MusicStation to insert it
into the Lineup ditectly after the track that is currently playing. The
playlist will then start playing once the current track has finished.

Album

The user can select any album and instruct MusicStation to insert it into
the Lineup directly after the track that is cutrently playing. The playlist
will then start playing once the current track has finished.

Artist

The user can select an individual track or album from a selected artist
and instruct MusicStation to insett it into the Lineup directly after the
track that is currently playing. The selected track will then start playing

once the current track has finished.

Track

The user can select a track and instruct MusicStation to insert it into |-
the Lineup directly after the track that is currently playing. The selected
track will then statt playing once the current track has finished.

12.6.3.

Play Now

When a user is browsing the MusicStation catalogue they can select Plgy now from the More

menu to insert a track which has been downloaded into the Lineup. The track which is

currently playing will be interrupted and the selected track will start playing and replace the

current track.

Track

The user can select any song, which has already been downloaded, and
instruct MusicStation to insett it into the Lineup immediately. The
track which is currently playing will be interrupted and the selected
track will start playing and replace the current track.
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...on a Shared Playlist Play next ...on an al bum
Play ASAP / Play now * ...on an artist screen Add to

playlist ...on a chart

Send to Friend

12.6.4. Play ASAP

Rate ...in search results

Artist Ptoftle Details
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Play ASAP stands for Play As Soon As Possible. When a user is browsing the MusicStation

catalogue they can select Play ASAP from the More menu to insert a track, playlist, a track by a

selected artist or an album, which has not been downloaded into the Lineup. As soon as it is

available the track, playlist, track by a selected artist or an album will replace the track that is

currently playing.

When 2 user is browsing the MusicStation catalogue if the track, playlist, a track by a selected
artist or album has not already been downloaded they will be able to select the Play ASAP

option from the More menu.

Playlist

The user can select any playlist and instruct MusicStation to play
that playlist as soon as possible. The playlist will be inserted into
the Lineup and will interrupt the track that is currently playing as

soon as it is available.

oIf one or more tracks of that playlist have already been downloaded

to the handset the current track would be interrupted and the

playlist would start playing immediately.

oIf the playlist must first be downloaded then the first track would be

downloaded and as soon as it had finished downloading it would
replace the current track and start playing. The remaining tracks
from the playlist will download in the background and be queued
as they become available.

Album

The user can select any album and instruct MusicStation to play
that album as soon as possible. The album will be inserted into the
Lineup and the first available track will interrupt the track that is

cutrently playing as soon as it is possible.

If one or more tracks of that album have already been downloaded

to the handset the current track would be interrupted and the




Hel p M ni m se *Tracknot downl oadedl 1 downl oaded
Track Close Track Add to Lineup ... on a Piivate

Phglist Play next

Play ASAP / Play now *
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playlist would start playing immediately.

e If the album must first be downloaded then the first track would
be downloaded and as soon as it had finished downloading it
would interrupt the current track and start playing. The remaining
tracks from the playlist will album in the background and be
queued as they become available.

Artist

The user can select an individual track by a selected artist and instruct
MusicStation to play that track as soon as possible. The selected track
will be inserted into the Lineup and will interrupt the track that is
currently playing as soon as it is available.

Track

The user can select any track and instruct MusicStation to play that
track as soon as possible. The track will be inserted into the Lineup and

will interrupt the track that is currently playing as soon as it is available.

13. Playing

See Figure 164.

13.1.1. Playing Screen

The Playing tab displays the details of the track that is currently playing.

Track Name The name of the track currently playing.

Track Artist The name of the artist for the track.

Track Album The name of the album the track is from.

Album Image An image showing the cover for the album the track is from.
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Lineup position The track’s position within the Lineup.
Lineup count The number of tracks in the current Lineup.
Current playtime The current position of playback of the current track in

minutes:seconds

Playtime The total length of the current track in minutes:seconds.

13.1.2. Playing Actions

The uset can petform the following actions on the Playing tab.

Play Click the joystick button or press the [5] key.
Pause Click the joystick button or press the [5] key.
Next Track Press the [6] key.

Restast Track Press the [4] key.

Previous Track Press the [4] key twice.

Fast Forward Press and hold the [6] key.

Rewind Press and hold [4] key.

Add to Playlist Select Add to playlist from the More menu.
Rate Select Rate from the More menu.




/ Track Add to Lineup Play next , Play ASAP / Play now

* Add to playlist Delete Rate Send to Friend Arti st
waemfiitesDet ai |l s Hel p M nim se O ose Buzz \V¥ZT/GB2007/001675

2007/ 129081PCT/ GB2007/ 001675 158 I nbox ... 13sit main

screen Open Del ete Send/ RecEibve Hel p M ni mi se C ose
Buzz Profile

APPENDIX 2: CONTEXT SENSITIVE MENUS

The following appendix details the options available on the More menu when viewing menus

and objects in MusicStation.

Playlists

,“Obi’ekc;ti’ . o ; | More Options

Playlist, Private Open

Add to Lineup

Play next

Play ASAP

Send to Friend

Delete

Share

Help ‘
Minimise

Close

Playlist, Shared Open

Add to Lineup
Play next

Play ASAP
Rate

Send to Friend
Delete

Make Private
Help
Minimise
Close

Playlist, Buzz ' Open




Edit ny profile Open Help Mninise Cose Buzz nenber

... inalist of nmenbers ** ivili be greyed out if
worewhezoss a/ mmly a friend Open Add as Fri endP¢T/GB10p/001675

Mnimse Close Friend ... in a list offiiends Open

Renove Hel p M nimise Close Pbaylist ...on a

bits,:nenber profile screen Open Add to Lineup Pl ay

next Play ASAP Rate

Add to Lineup
Play next

Play ASAP
Rate

Send to Friend
Help

Minimise
Close

Track Add to Lineup
-..on a Shared Playlist Play-next
«..on an album Play ASAP / Play now *
.+ .01 an artist screen Add to pléy]ist
...on a chart Rate
<« 211 Search results Send to Friend
Artist Profile
Details
Help
Minimise
* Track not downloaded || Track | Close
downloaded
Track Add to Lineup
-« on a Private Playlist Play next
Play ASAP / Play now *
Add to playlist
Remove
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** will be greyed out if nenber is already a friend
w2 7ax08r i end** Hel p M nim se O ose Track AddPeDGB2007/001675
Lineup ... on a butt nmenber profile screen Play next

Play ASAP / Play now Add tol5laylist Rate Send to
Fri end :

.| Rate

Send to Friend
Attist Profile
Details

Help
Minimise

* Track wnot downloaded | Track | Close
downloaded ‘

Track Add to Lineup

oo i My Top Tracks Play next

Play ASAP / Play now *
Add to playlist

Delete

¢ Rate

Send to Friend

Artist Profile

Details

Help

Minimise

* Track wnot downloaded | Track | Close

downloaded

Ob]ect : BER MoteO ns
Buzz ' Open
.. Bugz main sereen Send / Receive
Help
i Minimise
Close

\



Artist Profile Details

Add as Friend** Help

*Tr apknot downl oaded / Track M ni m se downl oaded C ose
WO 200nii2dosbe greyed out if nenber is already a PCT/6B2007/001675

Li neup + Pl ayi ng

158

. ’_7

Inbox

... Bugg main screen

Open

Delete
Send/Receive
Help
Minimise
Close

Buzz Profile

Edit my profile
Open

Help

Minimise
Close

Buzz member

<. in a list of members

®% 1ill be greyed ont if member is already a

friend

Open

Add as Friend **
Help

Minimise

Close

Friend
... i1 a list of friends

| Open

‘I Remove

Help
Minimise

Close

Playlist

...0n @ bugz, member profile screen

Open

Add to Lineup
Play next

Play ASAP
Rate

Send to Friend




Lineup ... tracks WO 2007/129081PCT/ GB2007/001675 160
Renmove Clear Send to Friend Save as playlist Add to
wpbayht®sl Pause Hel p M nim se C ose Pl ayi ng AdBCT/GB2007/001675
playlist Rate Help Mnimse Close OQher Cbject Mre
Options Arti st in a listdof artists Qpen Rate Send

to Friend
Add as Friend **
Help
‘Minimise
*¥% will be greyed ont if member is already a | Close
Sriend
Track Add to Lineup
oo 01 @ buzz member profile screen Play next
Play ASAP / Play now *
Add to playlist
Rate.
Sena to Friend
Attist Profile
Details
Add as Friend **
Help
* Track not downloaded [ Track | Minimise
downloaded Close
*¥ il] be greyed ont if member is already a
Jriend

Lineup + Playing

‘E‘O'b]'ect o E ‘Mote Opuons ‘
Lineup Play Top Track
... 10 fracks Help

Minimise
Close

Lineup Play

... tracks Rate




Help Mnimse Close Album... in a list of albuns Open

Add to Lineup Play next Play ASAP WO .
WQR2D7/1199081PCT/ GB2007/ 001675 161 Rate Send tPCFGB2wd001675

Hel p M nimse Cose Chart Open Add to Lineup Play

next ‘ 160

Remove

Cleat

Send to Friend
Save as playlist
Add to playlist
Pause

Help
Minimise
Close

Playing Add to playlist
Rate

Help
Minimise
Close

Ob]ec | a More Optlons %
Artist Open
«o. 11 4 list of artists Rate

Send to Friend
Help

Minimise
Close

Album : Open

«v. i1 a list of albums Add to Lineup
' Play next

Play ASAP




Play ASAP Help Mnimse
search Reset search

WO 2007/129081

161

Cl ose Search OK ... do
Help mse C ose

PCT/GB2007/001675

Rate

Send to Friend
Help

Minitnise

Close

Chart

Open

Add to Lineup
Play next

Play ASAP

Help

Minimise

Close

Search

... do search

OK

Reset search
Help
Minimise
Close

Genetic Top Level menu item

Open
Help
Minimise
Close

Generic Actionable menu item

e.g. Create playlist

<<Do action>> e.g. Create playlist

Help
Minimise

Close




Ceneric Cenetic Top Level nenu item Open Help

M ni m se C ose Generic Actionable Menu iteme.qg.
wEe@atzogakyl i st <<Do action>> e.g. Create pleyl/GBR007/001675

Help M nimse Close W) 2007/ 129081PCT/ GB2007/ 001675

162 Menu item (default) ¥&lp M ninise C ose

Menu item (default) Help
Minimise
Close
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163 CLAI M5 1. A portable wreless conputing
devi ce programmed with a software application that
enabl es digital nusic content to be downl oaded and
used on the conputing 5device; in which (a) the
application enables an end-uses to browse and search
nmusi c content on a renote server using a wreless
net varagnvend to downl oad nusic content fromthat
renote server using the wireless network; and 10 (b)
the application includes or interacts with a digital

rignts e lication
rengté?yocon Fﬁ%%?g ?Q§QH%¥gna lg&%%@%%??ggﬁpkggbmueapp
dowrhnaghsbled digithll smeintcomesi oo be atokeldaded lad desd o the computing
mhllst a sugggrlptlon servi ce between the device and

t he deBRBERW ver is valid for the device or user

associated with that device 15and (ii) to enable any

of those tracks stored on the device to be played. s

| ond@)athet mhwbgcqqablﬁ ah eadnssicle PIRwsHaR ﬁ%ﬁfﬁh Hais’éowmem on a

Th o ic dn om tha
8o Fes‘é'rv% g“‘%r Cﬁhg&& defwdtli G4 18o@RBAd Gk WOnkaESrom that

reade cture to bal ance the
CONTreinate sefvet uddeywhe ddrelebs matwods kndand/ or nusi ¢ track
cat al ogue 20access; and the conputational demands of
one or nore of: the user interface of the application;

tCIhe @Q%@ LB FRRUE 8P Rit@hdtORGth B dlgﬁb]lengles/ h@8ageinent program
al I n

|ch t he nultlthreaded architec e
par awhak o@gmbma@n b resarisly senfigraed (i ?ngé*g slirgied KR downlosds
down%fo @igfe Efn tt'g&\éltsot#\% NhebRE %lrﬂjﬁé 2 %&b gu@@@&gfc@ WHeeveen the

pr oces e “delice any preceding daimin which
t he @Rileiafdthe@miose sa:dn&ptsadhd torhiha dévice| catueeraaysaciatrdrveffy that device

in nobi |l e networks |nt n1tt nt .co nectl
i nt etid Ghta qwbkﬁawﬁgl%w SrPrEf o8 e Jeieg X %%@éﬂgym long as the
downl gadedoRnd 1c0 1asKodBnindiet. any res dual 30part of

a fi at has not been downl oaded. 164 5. The
devi ce of any preceding Caimin which the application

i ncl gte[}e fq"%f?? fe)ﬁ kljll e 1 1 R wii&f #}%Sag):pﬁ&ugh fh&r £ntiehkftet Sirchitecture

and e server lority being
aut opRbhlgadel ﬂled&inﬂfdﬁdaﬁdl &gtnztdtﬂe afppitivogkt amdor nEasicTHack catalogue

Sg\e/ Isgc?cpgg; Rﬁ%pgoggg&uggalge%ag}dsl of Mc! 8rhmt09eeota %pe &Pt QBhce of the

application; the DRM program; media operations.

3 The device of Claim 2 in which the multithreaded architecture uses parallel
download threads so that large objects can be downloaded to the device in parallel as

a background process.

4. 'The device of any preceding Claim in which the application is adapted to handle
latency inherent in mobile networks and intermittent connectivity by intelligently
knowing -how much of a file has been downloaded and to ask only for any residual

part of a file that has not been downloaded.
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5 that is forned as a separate neta-data |ayer and

defines attributes of tracks, the neta-data being

external to a nusic track to enabl e sharing and

browsi ng of track information w thout needing to

distribute the related nusicassaack files. 7.

The device of any preceding Caimin which intelligent

NEMg! YTHIBARAL BENhy peredingaliadh hidiethe bpplidigas incligeda scheduler
tracks to nmake space for newy domnlo%ged tracks, 8. . .
The fefevequestor difkprapt cehiefitn gndi Hitm EFam il cITiche WU gPHY being

R B B € acks can ot 11

be pl ayed even if the subscription service is

terminated. .15 9. The device of agn [ ' LTl

whi en' Ehevice oppret P crgPen papeh B EFRalh HeP gt Bea-dac
Ser \thf8s fotmPdhd a Spataddembial datalgyer Afid d&fites atitivwesiovickis dhe meta-
by a network operator that controls th Wirelrésgﬁ . ¢ K
net wWatak beipg Jayterqa etoda\ineEc drchip e ANGS (NS RIqTRme of trac
whi g E ' - R fed TMRRCEACR QN

(e. glgfog‘glfgt?%%&e@é't&é%é dr?oruristtfl?lll'rni/t?’E}lﬁss achi eved by Iinking

the renote configuration of the digital rights

managenent. programto the billing i.nfr

pr ov7|g dlérge S5viEn of 8Y M?%%ﬁe@%‘f‘b rlxg {hagh g%énﬂé%légf g{ Phey management
Wi I &) siSatielyWilldfes 1R dsed Hatksdo vhdke spice anynepilyedetilogled tracks.
Caimin whi'ch the application has been automatically
adapted to parameters associated with the conputing
devigce. i t hout oefngﬁyui,ﬁfc éhg-]g Waind Th WHIGD thQigRAr AL Ghfhagement
defitie "One or nore ’of: fa conmputing capabilities of,

t he glepiaaecan3 retblely configured sughctha ¢, davwnleaded gpsic tracks can
of the deyice. ) (d) a set. of media files and

f or nﬁil@etWé'FSFYFé" ifythei SBBSCQQ’B%)%F‘E{I FhG Q%ysiagérﬁﬁc an handl e.

5(e) how the device handl es a network connection. (1)
net wor ki ng capabilities and handling . qf the device

i ncl 9diThy deviceorf amy @respdiaslamps Whidy 2 b ’%‘tﬁ“s“i‘z\ﬂi‘f},‘e for the
SM5, Bluetooth, .Infrared, cWe EilinoNdB%uddre g#9idd@VCa network
of aﬁ‘g’sﬁpélggd?éﬁ‘acﬁlgi%r%ﬁi of ﬁfﬁ cgh?gne appl 1 cat gon ¥

r eCobfigatod fifht E@neids thackreless setweriot e server, detail ed

end-user listening data. 10 13. The device of Caim

12 in which the data includes how | ong tracks have

been i sngdidOof any preceding Clétm FhehithvpaddahllCrellimg or one-off
12 in which the datd includes what tracks are s@r‘ﬁgedth .
15t hsahsghptamd (wgedaily, Peklyher moptdy &t adyicyeth B lipjgng the remote

B

provided by the network operator that controls the witeless network.

11. The device of any preceding Claim in which the application has been
automatically adapted to parameters associated with the computing device without

end-user input, in which the parameters define one or more of:
(a) computing capabilities of the device.

(b) a set of media files and formats that can be shown via Java, including audio,

pictures, video, and animations on the device.
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2016. The device of Caim12- 15 in which the data is
| ocally cached on the device and then sent back to the
server as a piggyback over a communi cation that
happens anyway. 17. The device of Claim16 in
whi ch the device will pre-emptsvely send the data
25back without waiting for the comuni cati on expected
0 HIRRSROAMANEYNonsWTItle ddvidehe user has not connect ed
for nore than a set tine. 18. The device of Caim1l2 -
17 in which the data is used to enrich a nusic
sugggstd | . G bk system can handle.
U deEBLRREL B W TLo-RE ML, BURCS crEdlte s e
devi ce of any preceding Caimin which the application
creates, ages, a di spl ays shared play-lists.
20_?%ﬁﬁm85398 “@Pn 2 Prece F%%m%F§}n1in whi ch the
application displays playlist 5charts generated by

users based on pl ay behavi qur. . ,The devi,ce of an
pr edBaetwprorg i@ﬁﬁ@%?&#@ﬁﬁ%ﬁ? BEFT% ] R o8 ore of CSD,
Wi tNGBYS! SGT £ECTIBNYAR, SOISSHRLEBEE, 11024, Wits, Wavioe of

any preceding aimin which nultiple such devices can
all be synchronised by wireless or wire via the server

to give_sane.Vvi of net.ad (e. O VAN .

Fr1 SRaTg SR sy AT E bl nenigh R e diop resords and focds
| 11 GSREES 4 Mbndtk sabirClerlRY iefid user liseningdemat es. 1523.

The device of any preceding Caimin which playlists

are stored on the server as neta-data defining the

tracks 1y éeb'ﬁ:ﬁ mf%%‘l!n}r? 3 if BRidiEha-ddatiaciigdshvs Rip@rtaicks have been
fromthe tracks thensel ves and bei ng capabl e of being
sentliseameétef fi ciently over the wirel ess network than

the tracks thensel ves. 2024. A software application

for a portable wireless conputing device and that '
enabl £51Hi Qebid JMUShitn G2NA &Hick Ghe datdl dnethdracheltht atragks are skipped
used on the conputing device; in which: (a) the :
appl theeughendeavhghbl es an end-user to browse and search

nmusi c content on a renote server using a wreless

network; and to downl oad nusic content fromthat

251 enfit @hs Qevies ofiSlairg 12He whichethespphcatign displagn grgetad)news filtered

(1 ght SorHHGeRE R B0 PAN ARS8 Soper at | on can be
renotely configured (i) to enable unlimted | ega

downl oads of different nmusic tracks to the devic .
whi | $6. ahsdosice PHElaisn 13etyincehigeiifeiak 1t Ipgally cachédon the device and

then sent back to the server as a piggyback over a communication that happens

anyway.

17. The device of Claim 16 in which the device will pre-emptively send the data
back without waiting for the communication expected to happen anyway, only if the

user has not connected for more than a set time.

18. The device of Claim 12 — 17 in which the data is used to enrich a music

suggestion engine that provides music track suggestions for display on the device.



30 device and the renpte server is valid for the
devi ce or user associated with that device and (ii) to
enabl e any of those tracks stored on the device to be

played so long as the subscription service has not
t er m nat ed. 166
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19. The device of any preceding Claim in which the application creates, manages and
displays shared playlists.

20. The device of any preceding Claim in which the application displays playlist

charts generated by users based on play behaviour.

21. The device of any preceding Claim in which the application interacts with music

recommendation systems.

22. The device of any preceding Claim in which multiple such devices can all be
synchronised by wireless or wire via the setver to give same view of metadata (e.g.
playlists, friends, favourite artists, albums and tracks etc) itrespective of which device

a user operates.

23. The device of any preceding Claim in which playlists are stored on the setver as
meta-data defining the tracks in the playlist, the meta-data being separate from the
tracks themselves and being capable of being sent more efficiently over the wireless

netwotrk than the tracks themselves.

24. A software application for a portable witeless computing device and that enables

digital music content to be downloaded and used on the computing device; in which:

(2) the application enables an end-user to browse and search music content on a
remote server using a wireless network; and to download music content from that

remote server using the wireless network; and

(b) the application includes or interacts with a digital rights management program
whose operation can be remotely configured (i) to enable unlimited legal downloads
of different music tracks to the device whilst a subsctiption service between the
device and the remote setver is valid for the device or user associated with that device
and (ii) to enable any of those tracks stored on the device to be played so long as the

subscription setvice has not terminated.
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