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1 JUL 2005 1- METHOD AND APPARATUS FOR | MPROVI NG RADI O SPEC'I*RIJ_}N)I‘ @2,56\65 AND
DECREASI NG USER DATA DELAY WHEN PROVI DI NG PACKET PSI STATUS 5 FIELD OF THE
| NVENTI ON: This invention relates generally to wireless comuni cation

devi ces and nethods and, nore particularly, relates to wireless termnals,
networks and systens for comuni cating packet data over radi o channels. 10

~ BACKGROUND I ON: . The follOw ng terns are used in the ensuing
descri pti on%ﬁl&ég\/@gl% Wp&g\qg BADD SBESTREMor Mobi | e

Conmuni cat i aing) Ti me

Di vi si on NUIO??%IGS: Acceis??'b g‘lrsr]ﬁQnt erlfkace ?oﬁ@?&gm acket
Radi o Service, a GSM phase 2+ BACKEE PSESTATWSradi o resources for data.
transfer are allocated on a per block basis, as opposed to a
-circuit-switched basis. M5 Mdbile Station, such as a handheld cellul ar

t el ephoge, mmﬁbl(gﬁq-mﬁmﬁio@ cellular tel ephone, a personal

communi cati on device, a personal data assistant (PDA) device having

"W rel ess comuni cation capabilities, a wreless comunication nodul e

instal | abl e t.hin .or thac uter, such as by plugging into a PCMClI A
sl ot and, ﬂdélg%qngpnr JSEY‘S &%W toiscletscogmmniention devisanrndwabads cat i on

\rllme': C\D?k\l\'!t (r)eélﬁi%l\%@lﬁyﬁﬁlp |nl’< a d| recteln%% tﬂhﬁg’h%éq%gﬂ{soa%@%%mP legss

net wor k 2 communicating packet data over radio channels.

10
~ BACKGROUND OF THE INVENTION;
The following terms are wsed in the ensuing description, and are defined as
follows: |
15

GSM Global System for Mobile Commﬁnications, a digital wireless
conyununication system using a Time Division Multiple Access (TDMA)

air interface.

20 GPRS General Packet Radio Service, a GSM phase 2+ service in which radio
resources for data transfer are allocated on a per block basis, as opposed

1o a circuit-switched basis.

MS  Mobile Station, such as a handheld céllular telephone, a vehicle-installed
25 cellular telephone, a personal communication device, a personal data
assistant (PDA) device having wiréless communication capabilities, a
wireless communication module installable within or with a compufér,
- such as by plugging into a PCMCIA slot and, in general, any device
capable of bidirectional communication with a wireless network,

30
DL  Downlink: a direction from the wireless network to the MS

UL  Uplink: a direction from the MS to the wireless network




PSI Packet System Information (nessage) PBCCH Packet Broadcgst [JntZ?6#
Channel : a downlink channel used to broadcast PSI nessages®? 5 PACCH Packet
Associ ated Control Channel: a logical channel that is used to send control
bl ocks between the network and the M5 on the sane channel that packet data
‘bl ocks are sent (i.e., during packet . data transfer) 10 TBF Tenporary Bl ock
Flow a tenporary flow of packet data fromthe M5 to the network (UL TBF)

from t hepggt TBE) . |f the direction is not i fied,
76r mmans U orer etk S gk ron Gl packer Transt o wode: a mode

wherein the M5 is receiving packet data, sending packet data, or both,
that. is, "t\ﬁﬁ EB has UL TBE, DL TBF, or both UL and DL TBFs active.
Mul ti - RAT MiIPE(HRadi of agkek SsoarisasinGomity) : Channel: addwnjinkothane<d (s&B 20 and

3G (UMIS) capabilitie j %29 nul ti node phone that can obtain
service in either a Zgoggcagtg n%%\%ﬁsk. During the initial acquisition of

PSI nmessages, for exanple after cell (re)selection, the network does not

necessarily kggﬁ)vvhi ch PSI nessages it 25 needs to send to the MS. This
probl em wi | FAREEbe nbidehAssacitsd Confral (thanael:  dogiced ebarfrel] that istusede comi ng

after Rel ease 1997 (RQ7 nd . Rel ea 1 9)), as
new PSI nessages wil F%b%eﬁdﬁggﬁgé’%gg%%%?‘gé@%fﬁwﬁg%@ﬁ‘f‘?i{gs,qogﬁg?ven MS is
not able to inform themmeethunntl that parkeniah biosks FRSBACAS., dutingpRELES O
receive fromthe network, 30 Mre specifically, during an UnsSpecified .
Updat e procedure the F§n§f@a|ui red to receive at |east one instance of
each P$) nessage type. Currently, the Packet PSI Status nessage i s not
specified so as to indicate which PSI nessage type(s) the 3

TBF Temporary Block Flow: a temporary flow of packet data from the MS to

the network (UL TBF) or fiom the network to the MS (DL TBF). I the
direction is not speciﬁed, TBF means UL TBF, DL TBF, or both.

15 PTM Packet Transfer Mode: a mode wherein the MS is receiving packet data,

sending packet data, or both, that is, the MS has UL TBF, DL TBF, or
both UL and DL TBFs active.

3 Multi-RAT ~ Multi-Radio Access Technology: a MS having both 2G (GSM)
20 . ' and 3G (UMTS)-capabilities, i.e., 2G-3G multimode phone that

~ can obtain service in either a2 2G or a 3G network.

During the initial acquisition of PSI messages, for example after cell
(re)selection, the network does not necessarily know which PSI messages it
25 meeds to send to the MS. This problem will become more prominent in future
releases (e.8., those coming after Release 1997 (R97), Release 1998 (R98 and
Release 1999 (R99)), as new PSI messages will be introduced. As presently
specified, a given MS is not able to inform the network as to which PSI messages
it expects to receive from the network.
30
More specifically, during an Unspecified Update procedure the MS is required to |
receive at least one instance of each PSI message type. Currently, the Packet PSI

Status message is not specified so as to indicate which PSI message type(s) the




M5 requires in order to perform change mark checking. As such, thej- 2005
currently specified Packet PSI Status procedure cannot be used duri né a
partial acquisition procedure. 5 OBJECTS AND ADVANTAGES OF THE | NVENTI ON:
It is a first object and advantage of this invention to provide an inproved
packet data procedure that overcones the foregoing and other problens.. 10
It is another object and advantage of Bhis invention to provide an ability
for the NSMS® réquiiegdhrie tbhiRroahWhiksoMAb&NCHRinIEAS 364S thd clrfgiyr €S from
the network. SUMMARY OF THE | NVENTI ON 15 The foregoi ng and ot her probl ens
are over comspeiied PackebPehdtehy rovredutesanrnt beageddwingss patiel acquisitivad by

met hods and tus in accordance with enbodinents of thhis invention. In
‘accordance \Bﬁb% e teachings herein the M5 is enabled to expressly inform
20 the network as to which PSI nessages it is required to receive and, in.
response, the neéwork is enabled to send the M5 only those PSI nessages
that it ¥eqéBIECTS AND ABYANTAGESQF THE IN? ION3 | i zati on of the
spectrum of the packet data channels, and data throughput al so increases.
25 A further benefit that results is that the M5 is not required to suspend
an ongoi ng Ipniaaktt ¢bjectwndraddattageeoftihic ibrampies it pRshidérdring roveacRdiste,
thereby further increasing data throughput. Al so, since the TBF is not
requi red t o982 PEerspure B overaemes thedoreghingsndether problemaut i | i zed and
allocated nore efficiently, since during a conventional TBFE suspension
data bl ocks cannot be sent or received for the 30 duration of each PBCCH

bl ock, s wélis ansthEoobjebieamsiuadventagt ofjthid mestiondive piovidectmeabilty fomki gur at i on
del ays and Mgturg_‘r% sett]ing tines 'én the M5 Digital Signal Processor
(DSP). 4 A atg g ‘é“g@‘”&?fw‘?lﬁ £8l mesrapssihteqpises frem thametwenk. y
specified signaling procedures are used, thereby avoiding a requirenent to
specify new signaling procedures. 5 A nethod in accordance with these-

~ teachings provides for opebEMMARY @F FHISENVENTION

15 The foreéoing and other problems are overcome and the foregoing objects and
advantages are realized by methods and apparatus in accordance with

embodiments of this invention.

In accordance with the teachings herein the MS is enabled to expressly inform
20  the network as to which PSI messages it is required to receive and, in response,
the network is enabled to send the MS only those PSI messages that it requires.
As a result, there is a better utilization of the spectrum of the packet data

channels, and data throughput also increases.

25 A further benefit that results is that the MS is not required to suspend an ongoing
packet transfer during the Unspecified Update procedure, thereby further
increasing data throughput. Also, since the TBF is not required to be suspended,
the spectrum is more fully utilized and allocated more efficiently, éince during a

' conventional TBF suspension data blocks cannot be sent or received for the

30  duration of each PBCCH block, as well as for the sﬁrounding blocks, due io
channel configuration delays and required seitling times in the MS Digital Signal
Processor (DSP). |




communi cati on system having packet data capabilities, and inclgideglit ens;
of: (a) sending a nessage froma nobile station to a network on a sane
physi cal channel that is used to transmt packet data, the nessage
speci fying individual ones of packet systeminformation (PSI) nessages
that are required for reception by the 1o nobile station; and (b) in
response to receiving the nessage, transmtting only the specified

i ndi vi dual A0F@$hepf I : etwark to the.nobile station
over the sane hys?%vglﬁtagﬁgg@?%ﬁggﬁgé)t% gﬁagm Fre\ﬁﬂg Tstibst sehdling n o
present|y prospéieedre haed, Hwrcblyi avoiding a eqbieghem®nd shbAryBERaGEAlinga PACKET
15 PSI STA 1%%3 ssage, and the physical channel conveys a Packet  Associ ated
Cont rol Channe uIESP‘ACCI-l). The steps of sending the nessage and transmtting
the PSI nessages occur during a packet data. transfer node and w t hout
suspendi ng an established Tenporary Block Flow (TBF). In the presently

pref er fed Anyediofdntacedrdanebivitie tesatéachings blovidel SoPasdiaind Shviti@k us message
by 20 incl g&i}&%o tion;'flléﬁ/ fi.el ds PSI x COUNT and | nstance Bitnmap, and by '
setting thel %%%‘bﬂs\ﬁ hpdpgpackst JaiT sanabiliticheangd Anelndes siepsRE (akessage

type in thendt essh ; I S t he .net wor k_det er m nes
yp BiNpldhessBR! frSthAhShilES AR2G0 a ﬁpﬁo@-ﬁ%ﬂ%s%me plysi c\ﬁnﬁm age type,

that the nmpbile station has not receive e particul I

and di sr egiitis Bed toritingaitephcRe daBHANGE: MM specifyiier PAGKER] Raks SFATUS
nmessage. [ in.accor e wth these teachings is a nethod for
oper at i ngzéacgmgé%{gggélﬁgmﬂﬂgg 7S aRrS that aatranted Sareeentian dycheabi | i ti es.
The nathodmiobitd sdtien; seNG) BE ré B’ﬁ@ﬂ%T'Eélq’F sage Lo a,mobi | e
station to_a network, .the P,& ET PSIreSTA % ne@é%é’ g%gsénll f/lgnodﬂYndi vi dual
ones of palk&pecibied wdividial anesrofdhs BRI nPShiesfiss dgendhyplstotiainoBile T equi r ed

for recepty i .-gtation a i n_response to receiving the
PACKET PSI étésﬁlbﬂ%é {r?%ss%é’ ?1931%% ﬁ@‘f-"ﬁ‘ﬁp‘bﬁ?ﬁgﬁ Fﬁ@@’p@?ﬂ’f‘?@ dptadi vi dual ones of

the PSI nmessage types fromthe network to the nobile station. Sending the
PACKET PSI, STATUS 1massage 1 JUL 2005 5 includes indicating nobile
st at i on- s UpForrsEpareimEed bgknatypeisng.rembodReonithethessage is a PACKET

15 PSI. STATUS message, and the physical channel conveys a Packet Associated
Control Channel (PACCH). The steps of sending the message and transmitting

- the PSI messages occur duting a packet data transfer mode and without
suspending an established Temporary Block Flow (TBF). In the presently
preferred embodiment the mobile station fills the Packet PSI Status message by

20 including (optional) fields PSIx_COUNT and Instance Bitmap, and by setting
their respective fields to zero for the particular PST message type in the PACKET

PSI STATUS message. In response, the network determines that tﬁe mobile
station has not received the partiéular PSI message type, and disregards an

indicated PST CHANGE_MARK in the PACKET PSI STATUS message.

25

Further in accordance with these teachings is a method for operating a wireless
communication system having pdcket data capabilities. The method includes
sending a PACKET PSI STATUS message from a mobile station to a network,
the PACKET PSI STATUS message specifying individual ones of packet system-
30 information (PSI) message types that are required for reception by the mobile
station and, in response to receiving the PACKET PSI STATUS message,
sending only the specified individual ones of the PS] message types from the
network to the mobile station. Sending the PACK.ET‘ PSI STATUS message




PSI Message List in the PACKET PSI STATUS nessage. The nobile st atiloddismay
indicate in the PACKET PSI STATUS nessage, for each PSI nessage type for
whi ch the nobile station desires a PSI CHANGE MARK val ue, the present 5
status of the PSI nmessage type and that the PSI nessage type has not been
received. In this case the nobile station nmay desire the PSI CHANGE MARK
value at least during a partial acquisigtion of PSI nessages. The PSI

message typaclidestinalcating aobile drakioh-sufSeRid PST Rbsddbe z@%@iihf‘at REibqn are 10
) th sage

those neeting the followng criteria: a) those PSI “ne ypes that the
mobi | e st at ifeh Messagaibist in dheDARKER PEH STATHS niasaiger She rhalilet histionobi | e

tati .G d i I t t he PSI
Type nas bodi Rdeebtl % BhCREA OGS miraat e KR ok armsndcact
Control ChadmekhicRBREHobild 3taBth HEsiRESCREPEHANGE NiHRORANENGS g}_{l@ntab ove set
nt i

forth and other features of the invention are nade nore appar n the
ensui ng Det &fafusqoiDisc PPhmessuseftypchend rihasnthe RBIwnessage dgbei hascooy beeat i on Wi t h

the attache i : rein: .20 Fig. 1 ig sinplifj.e di agram of a
wirel ess co%‘rcl%lvi@g{la I?)%S é\%}gttg%n%oﬁé? SF@%D%?X a'fﬁ”@%rﬂ %erm

t eachi ngs i walae ablegatiueinyia phrtiaDiuisE 6 BT mésbgpes2 Shows consistent sets
of systeminformation nessages; 25 Fig. 3 presents an exanple of a PSI

nessage with several instances, in this exanple PSI2=four instances,

PSI 2_ CHANGE F2. [ Q. h .1 PACKET PSI STAT. nessage
i nformation e% gﬁ%%‘%. goﬁ&éhﬁt[é?iﬁlﬁﬁgﬁgfﬁfa &e 3 qﬁ%@N‘rg@\l 1 JUL
2005 Refoer r thoge hiceting time follgwink, crithed:e) imos'elpmﬁésaag%ctygesﬂhaﬂhiefﬂl&dﬁb' ock
- diagram of an. enbodinment of a wireless conmunications system1l that is
{suitabl e f OFtaB?%E?qls& e,xi@relevant based on the features that the mobile station supports;

‘and b) for optional PSI message types, the PST message type has been indicated

by the network as present on a Packet Broadcast Contro! Channel (PBCCH).
15 _ BRIEF DPESCRIPTION OF THE DRAWINGS
The ‘above set forth and other featnres of the invention are made more apparent in

the ensuing Detailed Description of the Invention when read in conjunction with

the attached Drawings, wherein:

20
Fig. 1 is simplified block diagram of a wireless communication system that is
suitable for practicing the teachings in accordance with this invention;
Fig. 2 shows consistent sets of system information messages;

25

Fig. 3 presents an example of a PSI message with several instances, in this

example PSI2=four instances, PSI2_CHANGE MARK=2; and

Fig. 4 shows the PACKET PSI STATUS message information elements.
30 |




5 this invention. The system 1 is assumed to include a pluralifyldf 20bile
stations 100. Two nobile stations (Mss) are shown in Fig. 1 for

conveni ence, with one being designated M5#1 and the other MS#2. Fig. 1

al so shows an exenplary network operator having, for exanple, a GPRS
Support Node (GSN) 30 for connecting to a tel econmunications network, such
as the Public Swtched 10 Tel ephone Ne%work (PSTN) and/or a Public Packet
Dat a Net work (PDN), fiT 2 (BSC) 40, and a
plurality of basetr ot 5 56 ; gnsnmit in a forward
or downlink (DL) direction both physi cal and Iog| cal channels to the

mobi |l e statjons_ 100 in accordance with a predetermined air interface
st andar d. ARP@F@%@T%rtotfpgl bk thera Js dlvsirated @asiinphifipd bhockl diegremi of sn 15 from

E)P?glmr)\glt Lg grc}:lg{)ess reque glte%ﬁc?%tel Kﬁgz‘ﬁgn@%ﬁ éfédtéﬁs%éﬁleoéné@gfﬁtgﬂgbt Ioe

support sa théd invehtidii. Theliaindnig esunisd ® i8Eluade pmtgf%\frﬁ@oﬂe%%bﬁ? The M5
100 and the & work 2 enpl oy the inproved PSI procedure in accordance with -
these teach? SQWO &?b&% @PP%(MS?D g shewn I@I@t&lll fop ebnvenicae, wittaope ef er r ed,

but not | g}, hpeAt the,air interface

st andard czTr)t C%Ql]pm to any fs“?& (fagtgg]twa gls?)é%‘ﬁ%’f aaaetxgmp\fla%sm ssi ons
to occur widtvotlhepemtor Ilaviigatfbroagandfle), a GRS @pb&ft@%lfét gd@N)’:lgg%§ and web
page downloads..In thegﬁresently preferred enbodi ment of this invention

the air 25 FPHOEFHE &0 & g:gpgmpxgcaétlopp rEtEPRk, siueh asuthe Bublindrdihed TDMA) ai r
I nterfgge t [sY:TeT el ed. herein.
The ne?g\ork’h(a;ip%eltcglteor ZB&@gwgﬂ@ﬁg % ﬁ@%@‘éﬂgﬁﬁi“eﬁ Stent er
(SMSC) 60 tmbasesmtmasomlet@mp a8, m«sspnmltg‘; af bidearambdil® stitishd ons 100,
30 al t hough el ess ni gue that |s capabl e of usin

packet da? @rﬁ%& G "’3?) 8‘6‘!"‘11%‘5‘3 p th ehyrigal prd | uge
Suppl enent ajogicRRbRNNSBtY Iﬂ?eeﬁloaﬂé S 2 En Eébt)ﬁﬁlﬂléé %nﬂeat’ % BhaAdRheAnd known

as Multinmedia Messaging Service ages, Video
nessages, adlimerfac siandagis A7reverse or uplink (UL) commumcatlon path also exists

15 irom the mobile station 100 to the network operator 2, which conveys mobile

originated access requests and traffic. Each BTS 50 ¢an be assumed to support a
cell within which one or more of tlte MSs may be Io‘céte‘&. The MS 100 and the
network 2 employ the improved PSI procedure in accordance with these
teachings, as described in further detail below,
20, .
In a preferred, but not limiting, embodiment of these 't_:‘é;ich'ings, the air interface
standard can conform to any standard that enables packet data transmissions to
occur with the mobile stations 100, such as Intemé't 70 -access and web page
downloads. In the presently preferred embodiment of this invention the air
25 interface standard is a Time Division Multiple Access (TDMA) an' interface that
supports the enhanced GPRS cap abilities disclosed herem
The network operator 2 may also include a Systern Message Service Center
(SMSC) 60 that receives and forwards messages for the mobile stations 100,
30 although any wireless messaging technique that is capable of using packet data
can be used. Other types of messaging service may include Supplementary Data
~ Services and one nder currently development and known as Multimedia

Messaging Service (MMS), wherein image messages, video messages, andio




messages, text nessages, executables and the like, and conbihafififis 205
thereof, can be transferred between a network and a nobile station. The
nobil e station 100 typically includes a mcrocontrol unit (MU 120 having
5 an output coupled to an input of a display 140 and an input coupled to an
out put of a keyboard or keypad 160. The nobile station 100 may be
considered to be a handhel d radi ot el ephone, such as a cellular tel ephone
or a personal communicator. The nobil & station 100 coul d al so be contai ned
within a camﬁsﬁﬁgessrt@dtm@sag@atexb@ltddmanltihd liteyrand gondbénationsiheteb catlevi ce.

For exanpl e to S 00 co Id be contai ned within a PCMCI A
or simlar ?5%@3 E%% W%ﬁﬂﬁ%méﬁHP H) | ed during use within a
portabl e data processor, such as a laptop or not ebook conputer, or even a
.conmputer that is wearable by the user. The MCU 120 is assuned to include or
be coupl ed tBﬂ§UWﬂCﬁV@éndﬂOaﬂm@manﬂmk$&HNMmqmmmhmmn@d@[mea@hmmhg nMenory

(ROM faqr s ratln we as ara m access nenory
( RAM) f§r tégnp %%Df(?ﬁnﬂﬂ é‘@g}t}ﬂﬁ%m %W&’t“c?%‘ﬁgﬁﬁéﬁ%wtpui ecei ved
packet dat aofmemtanﬁaltpe Qd@@OtTI?e”ﬁBbﬂéﬁgno@ﬂﬂ)%Q?becbﬁé derdd'f BEgOry 130
is also assuned to store nmessages, as described In gurt er detail

bel ow. A seb%l%dél id l‘lﬂé}ﬁﬁl@hoee,SIMh nes sh@aﬂa)lalcaireldphomn”om dedpasor2 wel |,

the SIMsto Publ.i c. Mbhi | e t wor k
(PLMN) I|stEe’tﬁ%umtcge)?f eis(%ag%c&i%b%? If1§(§ r%qqn%ﬂme% THENREA] 8T assumed,
for the pumpdsleshaifis chinfecied\ditiaaRe t6 anﬂ:hél‘r&vﬁ:epF&gé g?{%f?é i@ he MU
120 to execute the software routines, |layers and proto S required to

impl engft t Ffaton llg%wgisb%ﬁoﬁﬁ@eﬂé@é}p{lla)ﬁcbd@@aokemxllatarpe rfareobordance with

.the teachi i rovi sui tabl e user interface
(U, via gfﬂ? Sﬁgytﬂ‘%% LHSt eypa’dg%Gﬁ'ﬁh% ¢ ﬁmg&d%éi?ta PP Uy Aot Shown, a
m cr ophone hpwpsmeatﬁboolaccﬁnpﬂtmbﬁwdnm dobpukdteitht i DR e 2R b ﬂﬂ:ds&e user to

conduct voice calls in a conventional nmanner. A Packet St at us
processi ng nodul e, that operates in accordance with this |nventi on, is
shown gener ghd M@@ 1t2beis%é2ﬁ1ﬁed21%% Rk L Qw11 in
practice ty{n cal be enbodi ed by © élapggq%n@%éu% ‘lﬂgl‘%\s storeé“% ﬁ'n n the
nenor y 1330. 130, mgq_ucﬂgga read-only memory (ROM) for stormg an operating program, as

well as a random access memory (RAM) for temporarily storing required data,
scratchpad memory, received packet data, packet date to be transmitted, and the
like. The memory 130 is also aesumed to store PSIT jrr:L'essages, as described in
further detail below. A separate, removable SIM (not shown) can be provided as
20  well, the SIM storing, for example, a preferred Pubhc Land Mobile Network
(PLMN) list and other subscriber-related informatioi. The ROM is assumed, for
'the purposes of this invention, to store a program enabhng the MCU 120 to
execute the software routines, layers and protocols tequired to implement the
transmission and reception of packet data in accordance with the teachings
25 herein, as well as to provide a suitable user interface (UI), via display 140 and
keypad 160, with a user, Although not shown, a inicrophoﬁe and speaker are
typically provided for enabling the user to conduct voice calls in a conventional
manner. A Packet PSI Status processing module, that operates in accordance with
this invention, is shown generally as the block 260, although this functionality

30 will in practice typically be embodied by program instructions stored within the
 memory 130.




8 The nobile station 100 al so contains a wirel ess section tfiaf JuhcPoges a
digital signal processor (DSP) 180, or equivalent high speed processor, as
well as a wreless transceiver conprised of a transmtter 200 and a
receiver 220, both of which are coupled to an antenna 240 for

comuni cation with the network 5 operator. Packet data is transmtted and
recei ved through the antenna 240, in accordance with the teachi ngs herein.
Havi ng thus described a suitable enbodgdnment of a wireless comruni cations
network 2, ﬂfﬁé)kﬂcﬁulﬁts@dtioﬁnlOmﬂs@lﬁgmﬁiﬁ@raa{vllre&){ssge%ﬁbﬂ tﬁﬁrmeﬁlﬁ&légl \ﬁqglt hi's
invention, 10 a nore description of this invention i's now p ed. These
t eachi ngs pFIWIdEO@SWtW)f @Slﬂqglveimsmmgsmﬂd)@emmsm asndreﬂmsages to

handl e vari S|__nes e ac ui. it' ns dur i n acket data
transfer Qrgg &&;ﬁ%gsé;&& “§ nseé %ﬁ% "fnﬂc"r EFET g(?xpnﬂt}é
acqui si ti onwhishesrei souptid &5 aa efdteﬁlﬁb 340MBort b&nﬁﬂuc&ﬁﬁﬁ%g&sﬂ?é ﬁet%g?' ved in

the cell. In this case a problemis presented that the network does not
know whifch eBsFatpi Pagkeisdate is saasmiged ad mEit@othraitghsthesantspe 48] iy t he case

. in R99 and e‘%zﬁg ich several optional PSI nessage types
have been d&f%l ng%& {%gécﬁég\@ﬁguﬁcqw sitions also include the case of
an update specified by the network 2 in a 20 PSI _CHANGE FIELD in a PSI1

nessage, vmdﬁrel n set of nessa%;es are expli C|tIy defined and an
Unspeci f i ed"®pagteus descahad id el blme@ba@lmmboga wizgldse toogmmummitioss andi ng of

t he present i e err.ed by.the. use thereof, a
desclrol ption nét@?ﬁl%% Iﬂﬁlfeg%at%& Idbed% #Je? %%Héﬁ e S BYHIONs age, and
the prdbl ensmpteadescrijsidnt offthie imntcheio isroenployidspeci fl ed PSI nmessage -

OB

procedure. In the GPRS the systeminformation concerning packet access
parameters is broadcast as PSI ‘messages if the cell supports a control

channel dedm@@geé;cﬁlg S G 100 IS expect ed
to receive al broad%aglio mﬁ%@ssa %%A]ﬁ]%gﬂﬁﬁ*geﬁéﬁeggelp% %0 Fi g. 2
for show nghandlel GUisuL i@ep i PH1 mepmemf:qlﬁﬁtmns during the packet data transfer

mode. These PSI message acquisitions include an initial acquisition, wherein for

15 a first time the PSI messages are received in the cell. In this case a problem is

- presented that the network 2 does not know which PSI méssages to send to the

MS 100. This is especially the case in R99 and newer networks for which several

optional PSI message types have been defined. The PSI message acquisitions

-also include the case of an wupdate specified by the network 2 in a

20 PSI CHANGE FIFLD in a PSIl message, wherein a set of messages are
explicitly defined and an Unspecified Update is commanded.

In order to gain a better undeféfandmg of the present invention and the benefits
conferred by the use thereof, a description will be first be miade of the current PSI
25  message usage, and the problems that result from the cu.rrenﬂy specified PSI

message procedure.

In the GPRS the system information concerning packet access parameters is
broadcast as PSI messages if the cell supports a control channel dedicated to

30 GPSR (PBCCH). In this case the MS 100 is expected to receive afl broadcast PSI ,

messages,




messages. If a PBCCH is present in a cell, the network 2 regularly
broadcasts Packet System Information (PSI) type nessages on the PBCCH The
PSI 2. and PSI 3bi s nessages, and sone further types of PSI nessages, nay be
broadcast in 5 sone nultiple nunbers of instances. Based on the information
broadcast in PSI nessages, the M5 100 is enabled to determ ne whet her and
how it may gain -access to the network 2 via the current cell. If nultiple
instances of a PSI nessage type are sent on the PBCCH the M5 100 is 10
expected to _receive a consistent set of that type of PSI (or System

| nf or mat i on Redirsncensdionyatade o Jage? dersdwwing sandnsexenwlary pupesfof BSI nessage

maybe | oi ne L i 5t . hown in Fig. .2 n exanpl e,
a1 i st ancenesyieeh ParPEERE Bublent 30 BUHVHE 2ty 65aBthed
Ref erring niacked Sysigm BiformationgPShampe sRbsa@hs 6 ShEPBUOL IR PSID fHBSSages i s
.identified % aq,PSI _Change_ Mark paraneter that is included in each nessage
in the set PONYIs pSfsages and semeitutics tycs 6 ESE meptagee mayrhs pedsastiied t o have
t he sa % . r r ter, 20.The total. er of
systemnrﬁnf o%n%??%%@r@??ggﬂggs 0 gt%%%é?t gfﬁ%at@p e\ﬁ@ﬂ?ﬁm r%qoféfats]flw set is
i ndi cat ed byneasdgfs, o8 108r Breziabled {thadetdrfinewheed ahd hoACH di} caifesSsage of
the set. The posjition of a certain nessage instance within the “consistent
set of syst BFHEPHICIPERETHORK Autadhg ewrend oplhdi cated by a PSI-1ndex paraneter.
25 The PSI Count paraneter has the value of N1, where N is the nunber of
i nstances of the particular nmessage type present in the consistent set. The
PSI _I ndex p3fmanitipty inktances of ark$é nfessupe 2ayears senbod the WEEEHERE M 1sdRCes of a
particu) ar mass& etﬁ':%ge in a consistent set have different values of the

a

PSI I ndd¥x S¥P qive 3 coppstorgosst of dhat SypeerBShier Syatem Enfermatiops)
. i i ] y i N MARK=2.
message Wt (SIypMessBke IR ShARLERS fiFhAnad O ok BP EQ@%@%g?%aﬁ#b%}n%-

"Note shoul d bé nade o he sane PSI angée’ ue s the
i ncreasi ng P&p ohpgensistentiset as shown in Fig. 2. As an example, all instances (1-8) of

the PSI2 message form a consistent set.

15 Referring now to Fig. 3, a consistent set of system information messages is
- Identified by a PSI_Change Mark parameter that is included in each message in
the set. All PSI messages within a consistent set are specified to have the same

value of the PSI_Change Mark parameter.

20 The total number of system information niessages of a certain type within a
‘consistent set is indicated by a PSI_Count parameter that is included in each PSI
message of the set. The position of a certain message instance within the
consistent set of system information messages is indicated by a PSI Index
parameter,

25
The PSI_Count parameter has the value of N—l,c where N is the mumber of
instances of the particular mess-age type present in the consistent set. The
PSI Index parameter has a range from zero to N-1. Different instances of a

particular message type in a consistent set have different values of the PSY Index

30 patameter.




5 Wth regard to change mark handling, the PSI1 contains a chan@eJHJar R0050r
the entire set of PSI nessages (PBCCH CHANGE MARK). This change nmark is
stored in the menory 130 of the M5 100 and used for subsequent conparisons.
The PSI! is refreshed every 30 seconds regardl ess of whatever activities
the M5 100 is perform ng. The PSI1 mayld ndi cate that sonme PSI rressages are

to be 10 ref FgsBeshofis @ cxsrgsleiofedPSDRicE: @mﬁlhfe Ma 5 ) esh
i ndi cation (paraneters PB CHANGE I\/AR and PSIV- Oﬁ&ﬁg%ﬂ: @L%% ma‘ﬂy be

given int he“F'B’InP‘??w r%zimMﬁRl@fZ} Note shafihibgunade of i sithe PST

PBCCH_CHANGE( cr r In this case the M
100 is reqw re U@%lgg?l\l‘}gs e@ ﬁ’r‘?é@%ﬁ%f@’@%aﬁﬁexﬂge%econd t echni que 15
i ncreases the PBCCH CHANGE MARK val ue by one, which indicates that the M
100 is requifed to check the value of the associ ated paraneter

PSI - CHANEE- FIEihyegand & gunemerely hand)ingnie Sk contains a( diangd emalBfkQ8ei s 't 0
begi n an updg} | hat t he I\/IS 100 is
to begin an J%?jg%teg%?gg%{ea%?sé W?@%I EM?’S@%&“% %"ﬁe%ﬁf (D) that
the ‘M5 100 i stoted i Ghda@hidoran30 pfl eeaVI§ 108Mnkl ges (for
future extenﬁlOE thlry;l case the M 100%2% not Qﬁeugétegﬁﬁpfﬁg%g
messages) . @ é“c‘é§§&e$§‘é§mfi’f38rseﬂh@3 wegardess ofipdmtever asivitidsihe MB; 100 i s
cach pol mosss P SRR bl B BB B e P mepieeed tento Bhange
rerk hadla oheﬁ’eaﬂleém(levaiecmvdmagaﬁableb)ormesm a@0i "ThiberFRED" ¥dibalen t e M5
100 is to d ete thegpzééred PSI rressa e set  and begin reacquiring ¥ hat

particul ar praﬁgggra eH_CHANG: tandpPBSL (EEANGE EHUD) intdyobe i f t he
M5 100 is i noit8e pAacket & de.mwhen PSI ui siti i's, required,
the M5 100 rs1gt}s ends the Tg for eng%r i %éhP St etﬁ‘g'ﬁfch'{?n %n%ﬂaﬁe BBOCH. The
PBCCH i s | oc®B L_ﬁ?}hudeﬁfmmmmylsumbasem NRb drimére, I thifedbfher ent
dovvnlinkfrei}(iige{[;tﬁ)ylF cE Les %tﬂ t he l\/BlOO must switch to the
PBCCH from t afeqb‘% &e T dBFsSAgR P8ain, Thelseomebicshmiqee t he DSP
180 is not dlbeaded RPBCCH m@mmm dat a
transfer- nmust - be interruptéd. Some anount o Wanhel hﬁ?@%’g“ﬁt ° nust

MS 100 is required to check the value of the associated parameter

PSI_CHANGE_FIELD. This parameter may indicate that: (a) the MS 100 is to

begin an update of a specific type of PSI message; (b) that the MS 100 is to begin

an update of an unspecified type of PSI message(s); or ©) that the MS 100 is to

20 begin an update of an unknown type of PSI messages (for future extensions, in
this case the MS 100 need not refresh any PSI messages).

In any case, except for the unknown update case, the MS 100 is expected to
teceive and check the change mark of at least one instance of each PSI message
25 type specified by the PSI CHANGE_FIELD. If the change mark has a different
* Vvalue that the one stored in the memory 130, the MS 100 is to delete the stored

PSI message set and begin reacquiring that particular PSI message set,

With regard to PSI message acquisition, if the MS 100 is in the packet transfer
30 mode when PSI acquisition is required, the MS 100 suspends the TBF(s) for
§:nabling PSI reception on the PBCCH. The PBCCH is located in a different
physical channel (i.e., in a different downlink frequency), which implies that the
MS 100 must switch to the PBCCH from the actual packet data physical chamnel.




al so be provided. Furthernore, in the GPRS systemall datl blbkkgpmr e sent
in four consecutive radio bursts, which nmeans that the M5 100 m sses a
conplete 5 data bl ock even if onIy one burst is mssed. Wen suspending the
TBF this is typically the case. As such, for each PBCCH bl ock the M5 100
m sses three packet data bl ocks (one corresponding to the actual received
PBCCH bl ock as well as the two bl ocks surrounding it.) This can seriously
i npede the data traffic, as there maytbe many PSI nmessages with nultiple
instances. BocaltoDSP H80 dsrpofribloto PEEOHnbhiK betyeen phytsidaf clhameel§ahaet wor k 2
conflguratltagta tEar net e to four. e TBF suspensi on

may |lead to a f@?‘&ﬁ)‘?& %Fﬂptﬁgf:)ﬁ%‘fmc?ﬁo ¥A§f’€‘?”€e]f6 PeelBE B on of the

suspensi on. alkd bEWrbViged M ihefhGeS HSRRNSPRY s?ﬁ@fﬁ MatQ%I&Y{@rbré@érﬁ ipnerous if
the PSI nmessage reception-is not optimzed (i.e., PSI nmessages are not

recei ved ac&u &p@seyt}twwéwchﬂgss Wbt@rma@s ﬁh@ghﬂ MS/ 18P edsdes eccopmpdete des for a

PACKET Sl f d b .
Fhar the nelua oty FBRSE Gy, ait Gt toliall Whet slimdive Bt 1BE ks Tagos ¢ o
the M5 100 ompidallg tRacke! Aé’\%ﬁﬂplf@ﬁ esthGentcpl plehleaReMs PA¢ Aikses Aree def i ned

above, the PACCH is a |ogical channel that is used to send control bl ocks
bet ween t heP#&ehd#tr biocks doneeorrgoponding mfhm@f@ﬂrrechﬂdyBBGQH blohlamsel t hat

ont y' 1 nt or r a2 HelSIBE SEPhagibl ity ST SBreL EnPE 0 8T kABA "and tho
TBF i s not aemunerrg@mznb@mﬁﬁemgﬁvmfmm@rﬁmmﬁ&sPSI nessages. fromthe
PBCCH. Further in this regard, in the uplink direction (PACCHU) is a

poi nt - t18- poi nt ~connection, whereas PACCH i-n the downlink. direction '
(PACCH D) i ding on the Mss
“100 configure Mﬁ&%%&%y%%ﬁo ﬁ%gﬁ%ﬁ%é rqggﬁlg; Elﬁ%n‘?cf a Betion
PDCH i s shapndmbtpr)ampylheahp tty fofir. I\Es suci) Ghe aBF susfpeﬁs1&8|mﬁ15!3$§aagﬁ>saar e

br oadcast dat a, e, PS| S age_s aljd for a plurality of the Mss 100.
Si nce there® WWIFWBVH%HP‘HS%%% a rFB% c&urapea of ey suspensigdr i ng t he downl i nk
PDCH, the teachings of this invention help these nobiles as

15 Furthermore, the suspension case may be even more onerous if the PSI message

reception'is not optimized (i.e., PSI messages are not received accurately).

The GPRS system as presently specified provides for a PACKET PSI STATUS
me'ssage ;whicli, if’ supported. by the network-2, means that the network 2 is

20  enabled to support the sending of PSI messaéés_to the MS 100 on the Packet
Associated Control Channel (PACCH). As’ defined above, the PACCH is a
logical chanmel that is used to send control blocks between the network 2 and the
MS 100 on the same (physical) channel that the packet data blocks are sent. In
this case, the packet data transfer is only ihférrupted for ‘those PSI message

25  blocks sent on the PACCH, and the TBF is hot reqmred to be suspended for.
receiving PSI messages from the PBCCH

Further in this regard, in the uplink diregtion (PACCEV/U) is a point-to-point
connection, whereas PACCH in the downlink direction (PACCH/D) 18 point-to-
30 point or point-to-multipoint, depending on the MSs 100.configured on the PDCH.
Most typically, in the downlink direction PDCH is shared by a plurality of MSs
100, and since PSI messages are broadcast data, the PSI messages are valid for a

plurality of the MSs 100. Since there will typically be a number of MSs 100




wel | (in the case that there is a downlink TBF active for them4 JiLné&%t he
shared downlink PDCH is not required to convey unnecessary PSI nessages. 5
The support of the PACKET PSI STATUS is optional for both the M5 100 and
the network 2. However, due at |least to the fact that PACKET PSI STATUS
message support in the network 2 reduces the cell reselection delay, the
eventual w de-spread support for this optional feature is expectéd,
especially in light of the fact that in GPRS R99 new PSI nessage types
with nultip ances.have been 10 syfecified. This can be expected to

e s . ed. T _
i ncrease ev&ifringihadownlink RIACH, thedeqckings ofithis mpentionfhely thesemolsilesfagt ur e
versi ons of weh ﬁ‘(ﬁg L h i.op are cted to .prqovide  for additional
i nformati on toe{ e ﬁgiegﬁggiﬂeoﬁﬁt%%bwgc% #)r &%“anlﬁ?‘?’r@f’is #edt hat can
be expect eddeownlitiaPQEHT is aqtweqiired toeofivey dndekiRP PEEMLLGES, assistance data,
advertisenments, etc.) These various factors can be expected to drive the

GPRS 15 specification in the direction of requiring a flexible, accurate

and freguenth@bidioki, f ages. i res .y . specified
(GSM TS 04. 60, Iggoea%fethggﬁgj % verlibss:fgr?@%?sggpst?ﬁ@sfohz?f)g‘aﬁﬁwéééo(‘“‘9‘& si on
8.6.0)) fortheetPoRKETHRSEVGT AltSt NSt aothe(Rar a8 2RCKIZP PRI STATUS) _
"5.5.1.2 Systeminformati on on PBCCH If the PBCCH is present in the serving

cel |, the nDSFPES SYRRPTIR thepelvprk 2eadupes thp selbreskiertiaySitan tham@ERIATI ON ( PSI )
25 nessage : ranet.e deternni e schedul e
of POl mesenmeapRsa il forini Bbkbhel HiuBR ARELEN bl Belihrsb Pew cel
has been sefagtthetliniBRS ROBGEHW PSI messglyped With nRftiple Ridtmhcsd BivePaeshal |

perform,a conpl acqui sition of the PBCCH 35 nessages (see 5.5.1.4). The
mobi | erpgt at%%ﬁlﬁghg? Sﬂ%‘f 5“3 ﬁ?aaﬂr:faﬁm meEaReeveRduler th‘ﬁcfgh@S@@(tt@utthnbscel |, or

enter the r tby & s Lred.the PACKET SYSTEM
AL O%ﬁ%‘%%iémbfe?ﬁ&f]ﬁ ver§iBatCor HRIGPRS kpd@fcation BEH hpedted'to prowgé(

for additional information to be broadcast on the PBCCH, as well as information
that can be expected to change frequently (e. g., location services, assistance data,
advertisements, etc.) These various factors can be expected to drive the GPRS

15 specification in the direction of requiring a flexible, accurate and frequent ability
to refresh PSI messages.

As is presently specified (GSM TS 04.60, Release 1997 (version 6.10.0) and

Release 1999 (version 8.6.0)) for the PACKET PSI STATUS message (paragraph
20 5.5.1.4.3): '

*5.5.1.2 System information on PBCCH

If the PBCCH is present in the serving cell, the mobile station

shall receive the PACKET SYSTEM INFORMATION (PSI)
25 messages broadcast on the PBCCH. The parameters determining

the schedule of PSI messages on PBCCH are provided in the PSI1
message. _ _

When a new cell has been selected where PBCCH is présent, the
30 mobile station shall perform a complete acquisition of the PBCCH

messages (see 5.5.1.4). The mobile station shall not perform

packet access in the selected cell, or enter the packet transfer -

mode, until it has: ' ' '

- acquired the PACKET SYSTEM INFORMATION TYPE -
35 1 (PSI1) message;

- acquired a consistent set of PSI2 messages; and




1 (PSI1) message; acquired a consistent set of PS12 nmessages; gndil Jide
2005 13 nmde at |least one attenpt to receive the conplete set of PS
nmessages on PBCCH. As an option, if the network supports the PACKET PSI
STATUS 5 nessage, the nobile station may perform packet access, and enter
packet transfer node, as soon as the PSI1 nessage and a consistent set of
PSI 2 nmessages have been received. In this case, the nobile station shal

i mpl ement the request for acquisition &8 system information (see
5.5.1.4.3)." 10 Bue t onadgentfloast onpattempe ie revsivebibe rampldRSketnefssages (whi ch
is certain to be the E&ﬂa&mmmméaﬁBchﬂieases of GPRS), the cell reselection
delay (during which time the user S packet data cannot be sent or

recei ved) can be ,signjfica tJ% ed us STATUS
nessage._ 15 Howe\fke‘“;rfg;l (It)}{{'lon :13 §u1?pé’5t83ﬁ?gémq:‘gﬁjﬁ probl ens
exist irmthe useanssﬁg% DA THERAckeleacsesspanskanitrl y speci fi ed.
For exanpl e, thePa@l@cﬁrmswt m@dﬁ,staatmnf as thbePFIACKETsaRS| ardTATUS nessage

(04.60, paragr apkonsstntletoS8PSI22RessAGesihveHebR Recel 8. HORId &sst ati on may
i npl ement the r equesiobflOGitiak GHIP % Eeff ttﬁ-)/z%gl?é& Fﬁfﬁﬁgjgfqo% | T the

net wor k supports Jressade e Sstation may
then . send the Pﬁ%’%@m R‘I@E’

e to the network, each 25 tinme an
acqui sit on of PBCCH i nformation is |n|t|at ed. The PACKET PSI STATUS

message shalpyeitd %&Pz&:ﬁtﬂa@ fhebd 1§ BE maﬁ%ﬂ%n@ssaée@ Qwhich ifBaER0E bk ed 1N

the nobile stati
case in later releases of GPRS), the cell reseléction delay (during which time the

. user’s packet data cannot be sent or received) can be significantly reduced using

the PACKET PSI STATUS message. | |

15
However, the inventor has recognized that certain problefns exist in the use of the
PACKET PSI STATUS message as presently specified. For example, the
spemﬁcatlon states for the PACKET PSI STATUS message (04.60, paragraph
5.5.1.4.3):

20 |

“As an option, the mobile station may implement the request.for
acquisition of system information, if the network supports the
_PACKET PSI STATUS message, the mobile station may then
‘send the PACKET PSI STATUS message to the network, each
25 time an acquisition of PBCCH information is initiated.

The PACKET PSI STATUS message shall indicate the present
statns of the PSI messages stored in the mobile station. The
, PACKET PSI STATUS message is sent on the PACCH when the
30 . ‘mobile station is in the packet transfer mode. The first sending of
- this message during the acquisition of PBCCH information shall
take place at the first suitable opportunity after the acquisition is

initiated.”

35  The content of the PACKET PSI STATUS message is specified in 04.60,
paragraph 11.2.17, and is shown in Fig. 4. In the parameter field descnptlon
(04.60, paragraph 11.2.17) it is said:

“Received PSI Message List (construction)




PACKET PSI STATUS nessage is sent on the PACCH when the 30 robj L&ls24ti on
Is in the packet transfer node. The first sending of this nessage during
the acquisition of PBCCH information shall take place at the first
suitabl e opportunity after the acquisitionis initiated.” 35 The content
of the PACKET PSI STATUS nessage is specified in 04.60, paragraph 11.2.17,
and is shown in Fig. 4. In the paraneter field description (04.60,
paragraph 11.2.17) it is said: "Received PSI Message List (construction) 1

JUL 2005 1|4 tTﬂ. STl nssistatiicN i@ AS L |df5501]?écﬂ opLRRhYpEECei vted PSI
messages. In thi 0 r e fo nessage ypes nay
be indicated in ?ﬁ?% éljss'gﬁ“(1 %}giﬁﬁ %ﬁlg%ﬁfo% %g B&ESbi s, PSI 4,
PS15 PS|3ter, PIRSS Eéy'}) 5 FP ﬂt}’i’h%g 3ender of this
message may i ndi CatlaPKs Hsty PSkes RSB, |R$I€E,hi9§1’1 j gl £§I&a(tow:aet fit into the
nmessage. 5 Messagespranrdy). | Thet eedey ofe g grestygee nia ﬁﬂ&cﬁ&ﬂ% ngagyy der of
priority. If thergesan SlﬁQhﬁl{%%sHﬁﬁ%ﬁ?ﬁnémg if e§@fs,d 1N this
&ﬁk z%ﬂ%%% ﬁﬁ@@

list, the presenc |nd| cated at the
end of theIO 10 Illﬁte ﬁlg}%ga%é er qg%grgzﬁs% %%Egg ied a PSI '

message which is ™ CS52%58 a@ﬂ’tel% ipated 1ptns Hgts theguesepesee 5.5.2. 1. 4),

the Instance Blt 31 gssege &pafs) shell b fralicagsi atf thelend offdssage 15 type

t hat hav@ been rdmmved " Still referring to Fig. 4, in the paraneter field
description (04.60, paragraph 11.2.17) it is said: 20 "Received Unknown

ES'SSZSZS?%e? ftha?&%r%?%%‘f‘ﬁ%% PR P P sshsn Wk s zed as a
PSI nessage type.l of 2 Gonsistent set of PSI messages (see 5.5.2.1.4), the

Instance Bitmap may indicate which instances of this message
15 type that have been received.”

Still referring to Fig. 4, in the parameter field description (04.60, paragraph
-11.2.17) it is said:

20 . - “Received Unknown PSI Message List (construction)
This construction contains a list of message types that are received
on PBCCH, which are not recognized as a PSI message type. In
this version of the protocol, any message type except PSI1, PSI2,
PSI3, PSI3bis, PBI3ter, PSI4, PSI5, PSI6, PSI7 or PSIS may be
25 indicated in this list. The sender of this message may indicate as
' many messages in this list as can be fit into the message following
the Received PSI Message List. Messages are listed by message
type in the inverse order of reception, starting with the most
~ recently received message type. If there are more messages than
30 can be indicated in this list, the presence of additional message
type(s) shall be indicated at the end of the list.”

Those MSs 100 that support an earlier release must therefore first receive all PSI
message types before they can indicate to the network 2 which PSI messages are
35  recognized and those which are not. This can present a problem during the initial

acquisition procedure after cell reselection.

R99, for example, introduces new optional PSI message types. The 04.60
protocol, however, states that the MS 100 shall understand and receive these

40  messages, but not consider them relevant in deciding whether a consistent set of




this version of the protocol, any nessage type except PSI1, PSI2,JUpsii§)
PSI 3bis, P13I3ter, PSI4, PSI5 PSI6, PSI7 or PSIS may be 25 indicated in
this list. The sender of this nessage may indicate as nmany nessages in
this list as can be fit into the message following the Received PSI
Message List. Messages are listed by nessage type in the inverse order of
reception, starting with the nost recently received nessage type. |If there
are nore nmessages than 30 can be indicated in this list, the presence of
addi ti onal ‘message type(s) shall be ifdicated at the end of the |ist.

Those Mss 1GWlt Hgssagefpfare baenerctived. relstad eintarptetatioar of dhe frotossl r ecei ve

all PSI can_i.ndic he tvvork whi ch PSI

messages ar Zsf’g%ﬁr&e%%gglﬂgagﬁﬁgk ﬁégé"%ﬂ? at&%r{Btm 1991f ec%ﬁ‘iloﬁﬁﬁg@nt a

pr obl em dur imesshdts a hbiﬁngaahﬂm@ﬁgtﬂrffeiéfbﬁntﬂermsq@u €n@ dofd toGhlicatt & th % ection.
for exa{%I ek i ntroduces new optional PSI nessage types. 4. 60

pr ot ocol , yhichd3STihegsagehpasare0oquiteall By ﬂnndéSs‘ltOﬁmﬂdamiﬂch exei ve

t hese 405 mesgages, but not consider themrel evant in deciding whether a.
.consistent set of JUL 1 2GQJ5 15 PSI nessages have been received. A strict
interpretation of the protocol specification is that R99 Mss 100 are not
permtted tqg indicate the optional PSI nessages as bei ng unknown.
Therefore, tHeWRE OfGGmF%afhélf thgpproblesny indiereat @ the vdeeof detRACKET BT ch PS|

message types 2afisg ch are way of
summary of ?ﬁe prog%%rf%% e%sgntﬁsﬁsa@%% J%enle@mm G5 1 Eﬂ%‘ltolﬂ%‘%matg ATUS
nessage as goaseit Ir@ces@dCPSI aflessidie M5 tBOP ASKEFARERY SITAPURNAIEREE al |
correctl&/ eived PSI nessages in . the PACKET PSI STATUS nessage. 10

However ! SVeEt i Bt i Sh iHAetieR ednibptadecly vrevgivies | PSIh i cwhich
:: EEFO*O%G@CE% there |*§qﬁ%¥{ &Bﬁean% {D%ér’ag?éri]ﬂl %#‘Gr%?é%gq?‘%’ %Pé’t‘{%fe{é’ 2 O];f Lhe
whi ch PSI  nm8usBYe CHANGREFIHLD)i thereds uiorraecanismefe iMermihigghe astikk kndi cat i on
: of which PSI messages the MS 100 is required to receive. The normal indication
of which PSI messages the MS 100 has received and stored in the memory 130is
15 not sufficient, since the network 2 does not know when (or if) the MS 100 has
decoded the PSI messages sent ont the PACCH. In this regard it shouid be noted
that there is a change mark field in the received PSI message structure, but the
- change mark field is only used (by. the network 2) for checking which PSI
messages were previously stored in the MS 100 (i.e., old PSI messages). It should .
20  be remembered that the MS 100 must receive at least one instance of each PSI

message type.

In R99 and later networks there are optional PSI messages that R97, R98 and
‘some R99 compatible MSs 100 do not require. Therefore, the network 2 is

25 required to send all PSI messages in the packet data channel. This is a clear waste
of spectrum and furthermore impedes data throughput. It should be noted that

- new optional PSI messages corresponding to new functionality and/or features of

the R99 and later versions of the GPRS sﬁeciﬁcations have been and will in the
future continue to be added, thereby only further compounding the problem. For

30 earlier releases GPRS MSs this presents a burden, especially in the packet

transfer mode.




of which PSI nessages the M5 100 has received and stored i gy t*hgune y 130
is 15 not sufficient, since the network 2 does not know when (or the M5
100 has decoded the PSI nessages sent on the PACCH In this regard it
shoul d be noted that there is a change mark field in the received PSI
message structure, but the change mark field is only used (by the network
2) for checki ng which PSI nessages were previously stored in the M5 100
(i.e., old PSI nmessages It shoul d 2B6be remenbered that the M5 100 nust
recei ve at Ineagserdames W tthtndwcblfngeamfhhl@%venmbn,sﬁ@el\/l&meﬂ i4 endBIQ and | ater

Compat | bl o TRBeRandB 5 B gtk g Eobmessasstane, S a0kapopss 251 1 equi r ed
‘to send al lreqH# @ﬁﬁ%gﬁﬁetéﬁtt#ﬁ RABHL binhRloAs,C g ed&fl{@ Dalicd? dﬁ%ear wast e

of spectrum and furthernore 'inpedes data throug e noted
that new cjeausharagedp ampydagss Tb@nmcﬂbmtmohcngrdbmmm&hmtmaah@gs iy and/or

f eat f . 9 GPRS f t h
boon argt vipplirfia eoat Mss 208 st ire CPBSowdheciss @beckACRRITPRur ( hor
conpoundi nETARUD albaEy, TRy eak! gl CHRRSES pﬁﬁsy@s (0 sppgesent s a

burden, especially in he packe transfer node. 1M accor dance
with the t egaplisnfsvidi ETSI BeleasedQ07on, the MS 100 is enabled to inplicitly
indicate to the network 2 which PSI nessages the M5 100 supports and
requires during different PSI refresh situations, thereby reduci ng packet

data chanrmlacusd, httﬁlsanéﬂaﬂdtﬂémis ese
t eachi n(gs IS aé: ap%% cable to al I\/gsbg %&%&%&ﬁ@%{é(@%@f?&ﬁ#ﬁ{e dﬂuse of t he

PACKET!(PS| assﬂ?@@?ﬁ%%@égédlcatn@a@drm tortbe ffollastinGPHS; monPACKET 8IS (i .

those co se 1997). To acconplish this method the I\/S
100, for eacﬁﬂgﬁéﬁmeg gggéfﬁﬁ ¥ supports and 10 has not yet received,

i ndi cates according to the following rule, in a PACKET PSI STATUS nessage,
the fol |l ow ngﬂ Iin thg Recei ved_PSI Message List (see Fig. 4)
e Received PSI Message List (see Fig. 4)-

MESSAGE_TYPE: a binary representation of the {not yet recclved)PSI message
15  type; and '

PSIX_CHANGE_MARK: set to any value (is not valid in any case). |

The MS 100 also includes the optional fields PSTX_COUNT and Instance Bitmap
- and sets them each to zero. '

20 The PSIX_COUNT and Instance Bitmap indicate that the PSI message has one
instance, and sets that instance as “not received”. Tn this manner a minimum .

number of bits of the PACKET PSI STATUS message are used.

As defined herein, a PSI message that is supported by the MS 100 is one that the
25 MS 100 is required to consider according to the specification that the MS 100
supports, and that is relevant when making a determination of whether or not a

consistent set of system information messages have been received by the MS
100. | |

30 With regard to the PACKET PSI STATUS, un/specified -case, in a _partial
acquisition, ie., an acquisition initiated by PSII (PBCCH_CHANGE_MARK
increased by one followed by an exanunatlon of the PSI - CHANGE F}EELD) the
MS 100 follows a second rule, in addition to the foregomg first rule, and




MESSAGE_TYPE: a binary representation of the (not yet received)P$L HEsage
15 type; and PSI X CHANGE MARK: set to any value (is not valid in any case).
The M5 100 al so includes the optional fields PSI X COUNT and | nstance Bitnap
and sets themeach to zero. 20 The PSI X COUNT and I nstance Bitnmap indicate
that the PSI nessage has one instance, and sets that instance as "not
received". In this manner a mni num nunber of bits of the PACKET PSI
STATUS nessage are used. As defined heﬁgin, a PSI message that is supported
by the M5 10@Wcludesder eaehtPS! mecssaps th is des pempletghi teeeivedb(icarmsiatsisteat cor di ng

" Y \ ' g \ oh
bkt e oP ot ot o b bl ihan 26 WEh0 (ORR SeBn rBMvf the ERTRECBVRPE "
i nfor mati on amslheages: Biavep beeie PSFeedsvad sticibeeroMhat 3PcuRPPYY Bsshggard to

the PACKET PSI STATUS, unspecified case, in a partial acquisition, i.e.,
an acqui si t i OR&i #d pele dhe Bﬁsbgistme@@wp ArANTESSAgERRYDE #5c fRaisigekingd one

f ol | owed; by l.naki 0 f - - F D.. the NM5.100 follows a
second rule, 1N aggl}et ﬁgna {P()S?t é&?' ge e?r?é\%ﬁs{uﬁ#u%ﬁ “é’ﬁ"d“%’ 5 995§ 2005 17
i ncl udes, f asoreapdndPBirettbsoaperfitshaile girehasoweonpl etely received (i.e.; a
consistent set of that particular PSI nessage type has been received), the
PSI X COUNT and Instance Bitmap in the PSI nessage structure for that
particul ar ; QL] f | 5 e PSI
ressage type o BRSRRaly HEACRIE BRI STATES héstled FSATSANEMS 160

contai ns onlindivae thagtresenestatubiof thaPST nesssdges porASindihe eadthyryt 130t er f i r st
rul e given oV Mor e specif'f(i:tglpl mi&g PACKET PSI STATUS nessage is sent
pre VSE

by the M 108°%%"Shpersess ¥re apidstsgelop s bpsyd e fepbarest ored in
the nenory 1@9-MEOIoolQuﬁﬁa%E'(nﬁ’ét%sr}]&gs%%g%gxﬁgaot Radesd RS g@ﬁﬂ_& ders

‘rel evant based on the features supports (non-
mul ti - Radi o RAEe sapatalitieso|fon pxdmple), i and recognizes based on the version of the

GPRS specification according to which the MS 100 is implemented and, for the

optional PSI message types, the broadcast of the message in the cell has been
15 indicated by the network 2 in the PSI2 message, the MS 100 operates to indicate
that the PSI message type has been received. This is valid also in the case that the
PSI message type has not been received by the - MS 100, This is indicated by the
MS 100 by including the optional fields PSIX_COUNT and Tnstance_Bitmap,
and setting their respective fields to zero for the particular PSI message type in
20 the PACKET PSI STATUS message. In response, the network 2 determines that
the MS 100 has not received the particular PSI message type, and disregards the
indicated PSI CHANGE_MARK in the PACKET PSI STATUS message.

Tn the multi-RAT case it is noted that the GPRS R99 specification provides new
25  PSID-series PSI messages (currently referred to as PSI3ter) for giving a
- description of possible 3G neighbor cells for reselection purposes. Also in this _
regard, existing PST messages (e.g., PSI5) are extended to include certain 3G
neighbor cell information and instructions to perform measurements of the 3G
cells while receiving service in a 2G cell.
00 | | .
During the partial acquisition of PSI messages (04.60 paragraph 5.5.1.4) the MS
100 indicates, for each PSI message type that it requires to decode for checking
the individual PSIx_CHANGE_MARK values, that at least one instance of that




RAT) capabilities, for exanple), and recogni zes based on the vet'di dilbf the
GPRS specification according to which the M5 100 is. inplenented and, for
the optional PSI nessage types, the broadcast of the nessage in the cel
has been 15 indicated by the network 2 in the PS12 nessage, the M5 100
operates to indicate that the PSI nessage type has been received. This is
valid also in the case that the PSI nessage type has not been received by
the M5 100. This is indicated by the W5 100 by including the optional

fields PSI xPewwisagadypmﬁasatmeg& te¥RIved. Mﬂlesetsé kg tﬁeh%% C‘%Eé%ﬁg%eﬁri). ve fields
to zero for theg I cul ar PSI -nessa type in 20 the TATUS

message. I'n CORIAINE P8 R Bsthaesudhea MS g@@ stesthahtie PSThaedvizellRf oas not
recei ved t hgedpatd di sregards.the indicated
PSI - CHANGE- MARK i A‘Qﬁ%ﬁp‘@%ﬁ?ﬁﬁﬁ%@ﬁga&a@ SEPREIfiR t i - RAT case it
I's noted that the GPRS R99 specification provides new 25 PSI3-series PSI

nmessage @‘hi@é ref rred to as PSI 3ter% for giving a description of
possi bl fe t‘,’ét cen¥egtional pEgctiee,ith P AGRIDSBS] SPATHSimestdgeds regar d,

exi sting PSée h extend 0 inclu in 3G

nei ghbor cel’ Inﬁtaﬁfs%rg?a}t&?glr?ggﬁﬁl ns%/ﬁ'al itk P%ﬁ(ﬁew ggu‘r:ﬁ}?egtsé of the
3G cells wwnldmgradbisviasengseinihg e atqasﬁaxeehecca@m@&&ﬁ%nm&s Q%Béi al
acqui sition tg{] E’E Hi%%ia%&z’ (04. 60 paragraph 5.5.1.4) the M

i ndi cat es, ¢ 855 dhe segmisitionris initizted t o decode for
checking the individual PSI X_CHANGE_MARK val ues, that at |east one

I nstance of that JUL 2005 18 .PSI nessage type has not been received. In

the cade thﬁtmltlgtéhPSqumrt@agef WHQﬁmaﬂﬁnQﬂé)PﬁmKETnpgp[gqg g e M5 100

i ndi cat es tr_lﬂ@&sa% a? rressa has. not =~ been received and fills e PACKET
PSI STATUS Tes2ggday Poasaein ROt §mes to fieohimARZ Wl S@@md@mdmgtaf

practice, tthe PRACKET I STEIATSMmdBRalGs! cesa?g‘ﬁ ﬁt@t% mﬁf) n the M5

100 is in packet transfer node. The fi rs sen during
the acqui si #ilenst ere Fomhafterthe messagn it wlnemepﬂrmﬁne aFutthe tfahéxﬁiss@h'é tabl e

opportuni t yofatiﬂs%eégage BEAYSle M 0t Ist?ita&blle oppormmty at least two seconds

15 after the message was sent the previous time.

The PACKET PSI STATUS message is not sent when the MS 100 has started to

suspend its TBF(s) in order to receive the required PSI messages on PBCCH. n

addition, the PACKET PSI STATUS message 1S not when the MS 100 has
20 acquired the complete set of PSI messages on PBCCH,

Advantages: of the use of this method include the following, First, the method can
be used without requiring a change to the currently specified radio interface
between the MS 100 and the network 2. Second, by the use of this method
25 - unnecessary TBF suspensions are minimized due to the use of the same physical
chamnel PACKET PSI STATUS message procedure for PSI updates (namely the
ones indicated by PSI1) in the packet transfer mode. As was dlscussed above
TBF suspensions adversely impact the packet data throughput and may result in a
complete halt of data transfer for the duration of the PSI message reception.
30 Sending the PSI messages to the MS 100 in the packet transfer mode only
“steals” those radio blocks within which the PST messages are sent, as compared
to the TBF suspension case, wherein additional radio blocks are missed due to

channel configuration settling -times and other delays. A third advantage of the




10 During the acquisition of PBCCH information the PACKET PSI STATUSL 2005
nmessage nmay be sent up to four tines to the network 2. The second sending
of the PACKET PSI STATUS nessage takes place at the first suitable
opportunity at |east one second after the nessage is sent the first tine.
Further transmi ssions of this nessage take place at the first suitable
opportunity at |least two seconds 15 after the nessage was sent the
previous time. The PACKET PSI STATUS me3sage is not sent when the M5 100
has st art ed usoof huspethdd istthatRBRYISY 100, regatdlesd of the pritocd] tddense apiitiegd PSI
messages on PBCCH. In ddi ti.on, the PACKET PSI STATUS nessage i S not when
the M5B 100 ﬁ%%p%%{@fﬁf&ﬁ'?a}?‘géo tlﬂ‘gc?%ntﬁl ‘gf‘en%?rko% ‘ﬁ@é}l e sBgEseEesn theBCCH,
Advant ages  glquirde 1H3% fivlohk 9 RRidMALed AELUBST LiSsahbl | U MGyorki 5 Sfas LhE
met hod can be used without requiring a change to~the currently specified
radi o i nt er kaewledpe piwbichthtd nMSsape() ameeridnie aystrtiaride MS 196¢anehchMSt he use

of this et .25 unpecessary TBE suspens| are mnimzed due to the use
of the ssanquﬁ%fz@ﬁpﬂ“ éﬂ’f‘f’éﬁy ﬁ%@gﬂc%glgﬁwsﬁ‘%%’éﬁ@iﬁ%@éﬂﬁﬁl@-f or PSI
updat es (namalsyidch@isesOtRSutilbatisR o hhbrafig! Ehanh8 Fﬁlﬁw@&’tﬁkﬁ{d hers@ﬁ'l%g r mode.
As was di scussed above, TBF suspensions adversely Inpact the pacKet data

t hr oughput astltimgyn pe dnskease in deta thomghpete halt of data transfer for the
duration of the PSI nessage reception. 30 Sending the PSI nessages to the
M5 100 in the packet transfer node only "steals" those radio blocks within

whi ch the PWhilessagesntiahthas ®8én paicERAPIHEAN n8 dBGiEBRyEHSREASI QN case,
wherei n additional radio bl ocks Iz;re m ssed ' due to channe coﬁ??gturati on

settling ti Beserasermbodimenta (theyeof, A willi baivadivsioedlye thukse tskidled id the 2605 19
.use of this i t_all s 100, r rdl ess, of .the.protocol rel ease
‘that they g%g%)lor = g}%ﬂgr?légfigtally?sgmyg)&in&%@gﬁ?ISmt‘ﬁih% @86?}“ tg‘ﬁ PSI

" messages t hagopeledwpitieof the itvestisiet wor k 2 i ntroduces new PSI nessages, the
network 2 has know edge of which PSI nmessage(s) to send to a particular M
- 100, - as each M5'5 100 is capable of -expressly indicating which PSI nessages
it expects to receive. This increases the utilization of the radi o channel
bandw dt h and resources,




resulting in an increase in data throughput. Wile the |nvent|on?hd§ b@@ﬁ
particularly shown and described with respect to preferred enbodi nents
thereof, it will be understood by those skilled in the art that changes in
formand details nmay be made therein without departing fromthe scope and
spirit of the invention. 1JUL 2005 20 G4AIM5 1. A nethod for operating a
W rel ess communi cati on system havi ng packet data capabilities, conprising:
sendi ng xLamsgsage froma nobile station to a network on a sane physical
channel that is wused to transmt packet data, the nessage specifying at
| east one nessage type of a plurality of individual packet system
i nf or mat ilon Mgta@ﬂeér RREreIga wirglesguiomarinicaionr welemt 1ayig tegekeh datansppdblities,
station; camprising: response to rece|V|ng t he nessage, sending at |east one of
sai d plurallt |nd|V|d rrespondi n |.east
one nbssage CUIEor SepRe i Ao TEORRE R airp SRETTIn v BRore bt €
physi cal uemmrt@lnsrn% eabktebdettar, afres messapd epasiiincest lekst one Messagqiypdholda alurality of | ai m
I, wher eiifyiidia PRR&2GS e SinBrmRAGKRksBRks SHeh U W&%ﬁ@eﬁﬁw réceptfonBt @ Thddie | N

a

claiml, Eﬁereln t he physical channel” conveys acket Associated Control
Channel . S#%3%t hod as in claim|, wherein the operations of sending the
nmessage and frr@smimed toi ragpiviity the mastagersendifig atdeadt pleunf abid tploradify of individua P&l PSI

nMessages Ueedlos @bﬁésﬁ&qdﬁang@Géﬁ@Et 1k éné ﬁn@é&%{;‘?{yp@mﬁ theVWefnJIHPMo e RBERIAE, an
est abl i shed orar as in claim?2, wherein the

nobi | e stoé?”%samelﬂhg‘fah@aﬁ%eékﬁd t@@?ﬁsﬁtﬁwcﬁg%ﬁge by including fields
PSI - COUNT and I nstance Bitmap, and by setting their respective fields to

zero for 5 N9 R L AliTSheRARERBILDR d Shcdit FRACKER Eioko BIATUS message.

6. A nethod as in aimb ereln, Inresponse, e networ et erm nes
that the nobile station has not received at |east one of said plurality of
i ndi vi dual. P3| m&mesagasl=ann,naepanthe pgydical Santel @bnvelca PhckenAssatissagentty pe,
and disrqggﬁﬂﬁ an indicated field PSI CHANGE MARK in the PACKET PSI STATUS
nessage.

4. A method as in claim |, wherein the operations of sending the message and transmitting at
least one of said piurality of individual PSI messages occur during a packet data transfer mode
without suspending an established Temporary Block Flow.

5. A method as in claim 2, wherein the mobile station fills the Packet PS| Status message by
including fields PSI-COUNT and Instance Bitmap, and by setting their respective fields to zero for
the particular PSt message type in the PACKET PSI STATUS message.

6. A method as in claim 5, wherein, in response, the network determines that the mobile station
has not received at least one of said plurality of individual PSI messages corresponding to said at
least one message type, and disregards an indicated field PSI CHANGE MARK in the PACKET PSI
STATUS message.

7. A method for operating a wireless communication network having packet data capabilities,
cComprising:

receiving a message from a mobile station at the network on a same physical channel that is
used to convey packet data, the message specifying at least one message type of a plurality of
individual packet system information messages which are required for reception by the mobile
station; and

in response to receiving the message, sending at least one said plurality of individual PSI
messages corresponding to said at least one message type from the network to the mobile station

~ over the same physical channel used to transmit the packet data.




7. A method for operating a wreless comuni cati on network havingihaesgst
data capabilities, conprising: receiving a nessage froma nobile station
at the network on a same physical channel that is wused to convey packet
data, the nessage specifying at | east one nmessage type of a plurality of

i ndi vi dual packet systeminformation mggsages which are required for-
reception by the nobile station; and in response to receiving the nessage,

sendi ng @t | aasdihcane irs@ditl 7phhiréh tHeyndbadendlh PACKET PRSITATUB SREGRS.
corresponding to said at | east one nessage type fromthe network to the
nobil e station over the sanme physical channel used to transmt the packet
data. 1 UL Aoushaiasgn caim@t Mesdeindhe) ysidahphanrel cafvered RagaeAspagatag eontel
PACKET P8hasmBATUS nessage. 9. A nmethod as in claim7, wherein the physical
channel conveys a Packet Associ ated Contr ol Channel. 10. A method as in
claim7, wherein the operations of receiving the nessage and transmtting
at | eastlOoné redthagiaisdn pliar &lwheseinothe opatbtionsl abrecd@1g the mesrges anticarsmiitingiahg a

packet dada: bfeasrsdaRl pmﬂ@ of Mﬁﬂn&%ﬂfps§5 Hﬁ@%d& e&uaaurﬁﬁtaaﬁackam% SRR HRbY
Bl ock Flom/ wherein the nobile station

TB
fills thet @19 %teagg'éShﬁ%E%‘éﬁj’éa%?bc‘i PRy U&th fiel ds PSI - COUNT and

| nst ance Bltnap and by setting their respective fields to zero for the

particul ¢ Pﬁ' m&ﬁ&ﬁé&ﬁ JIaYrFl’% IvRerki h%?ﬁ%@@tﬁ% flI§TﬁJH§thPI5§Ia§QUS ﬂ'\%ssaﬁb gt hod

as in claim whe I n response det er m nes
nobi | e st"ﬁ‘ﬁdtf)‘ﬁ f'e'H%lE Sh%‘P“'?‘E@@‘i‘ {negneq B'f"éaé’s ?“%%Seétfng dhgirg eiﬂe&‘f"ﬁlf'fe'ﬁ? iqygero f‘”

i ndi vi duathe f28lculreRS agRsagedype &she RACKET PO SliTd Salessdggast one. nessage type,
and disregards an indicated field PSI CHANGE MARK in the PACKET PSI STATUS
nmessage. 13. A nethod for operating a w reless comunicati on system havi ng

packet ddfa Adpabrd 3stip elgim ILedsisiy &iragponsse Higingyvosk deorings e thematissiFe’ sage
from a nohi hée retedlet @NlchE ode laeiawmkranty BeinfAGIEEPSI H&dsa&’&%w&m@g&ald at

speci fyi g % of Ol yidual, ones, ph R é‘seén M %gtg% én&‘fpgf ﬁﬂkh@@ MARR h tﬁ?%ﬁ@ﬂ%
types that are requrred for rec 1 on e statron; and
r esponse RASHSFALES WPW@QQ he PACKET PSI STATUS message, sending only the
specified
13. A method for operating a wireless communication system having packet data capabilities,
compnsmg
sending a PACKET PSI STATUS message from a mobile station to a network, the PACKET
PSt STATUS message specifying individual ones of packet system information {PSI) message
types that are required for reception by the mobile station; and
in response to receiving the PACKET PSI STATUS message, sending only the specified

individual ones of the PSI message types from the network to the mobhile station.

14. A method as in claim 13, wherein sending the PACKET PS! STATUS message comprises
including message fields PSIx_COUNT and Instance Bitmap, and setting respective fields to zero
for specifying to the network associated ones of PSI message types.

15, A method as in claim 14 wherein, in response, the network determines that the mobile station
has not received the particular PS| message type, and disregards an indicated field PS| CHANGE
MARK in the PACKET PSI STATUS message.

16. A method as in claim 13, wherein sending the PACKET PSI STATUS message comprises
indicating mobile station-supported S| message types in a Received PSI| Message List in the
PACKET PSI STATUS message.

17. A method as in claim 13, wherein the mgbile station indicates in the PACKET PSi STATUS
message, for each PS| message type for which the mobile station requests a PS| CHANGE MARK




i ndi vidual ones of the PSI nessage types fromthe network to theg mobijg-
station. 14. A nethod as in claim 13, wherein sending the PACKET PSI STATUS
nmessage conprises including nessage fields PSIx _COUNT and | nstance Bitmap,
and setting respective fields to zero for specifying to the network

associ ated ones of PSI nessage types. 35. A nethod as in claim14 wherein,
in response, the network determ nes that the nobile station has not

recei ved valbe thapiebentsaitus RBtheeS SAgeadeypss ardntlatthe PegaEsksgatypé hel cateeh fi el d
PSI CHANGE., N%ARK in the PACKET PSI STATUS nessage. 16. A nmethod as in claim
13, wherein sending the PACKET PSI STATUS nessage conprises indicating

nobi | e station-supported PSI nessage types in a Received PSI Message List

in the RQ\CKETnéﬂ%d S WAIbin 17e 888818 thelmobild sPBETRGuRE thdPSI GHANGE3MARK @464 N t he
nobi | e st ET PSI STATUS nessage, for each PSI

el Ba P R R T PR TS 9%n | oaansts o por CCHANGE MARK 13 U

L 2005 22 value, the present status of the PSI nessage type and that the
PSI nmessage hyhéndies .Hgtalnbeﬁmhereﬁpﬁb\p%@mea&ge aﬁhapéie@é:qulréa ol @b@anar?by

wherelnthe bile station reguests MARK val ue t

U | ng 2 TRIPONE PRI LoET BROGR DRPIOEGSABES Topd FoRMReeR T et 13,
wher ei n tstadiorPSinsiders selgyant gsed on thatfeaiwres thegthe metlild giation egmptts; and Hyr ontibreal

mobi | e stpay 'n%@sa%EQypteE'Otﬁé’ P@F%’sé’é@e ttﬂ)% ﬁa@'deQN"'lHaQat% 'b%%é Retwdrl @S %ré:' St essage

types that the le station COI’ISI ders rel evant based on the features
that the ﬁﬂﬁtp@ag‘iaék(f%‘ﬁ"'éhhﬁw and, for optional PSI nessage types, the
- PSI nmessage type has been i ndi cat ed by the network as present on a Packet

Br oadcasty,Cont Hw%necg'tg{bﬁeéperﬁ)% @W&LISSSSE%:JnQﬂcaﬁW nBibfk ﬁév'ir@oga L' §li&SS

conmuni cati on net wor ack ata capa tres, station

conpri si fgPaRgs. Efkea?&bé%?t@’é}” C@B&Bfﬂ"&ﬁ 6 "@”ﬁ‘&t"&f WH%?S%‘?E“E B@F%%fa?@ data

pr 0Ces S Olprazp&oAbpanging D6HRF tHeh:ﬁ?tﬁtﬂ)Bfta’ ﬁbre@bro@raﬁ{ for mSmmgramdm A1 SMATUS L i ng

a PACKET U t e

PACKET PAICBRTL e io0E Mfer bR hoDlb FACKER RPSTAS MesRfe Bhdund,

i nf or mat insfyidyelsagy ef wb@ﬂ%tﬁatqumeh@e@ﬁse@ﬁ tyess that cepdesised gyrem?’f@n byedd | e

station ammile |sﬁhtld5r€§ﬂp ne Qe@oﬁ@cﬁpédeﬁfbnotﬁf ol dAER@KE%: I%.%m&%' Méé@ad@ﬁﬁ age by
networ

:g;gl f In g&%ﬁﬁi N gwblt%ﬁtgtéo% rFée?vﬁplgotn ong g%g Inetwon% Fy tma %S‘ée ied individua ones Xf t‘whe

PSI message types.

21. A mobile station as in claim 20, wherein when transmitting the PACKET PSI STATUS
message said data processor includes message fields PSI-COUNT and Instance Bitmap, and sets

respective fields to zero for specifying to said network associated ones of PSI message types.

22. A mobile station as in claim 21 wherein said network determines from the included message
fields that said mobile station has not received the particular PSI message type, and disregards an
indicated field PSI CHANGE MARK in the PACKET PSI STATUS message.

23. A mobile station as in claim 20, wherein said data processor, when fransmitting the PACKET
PSI STATUS message, indicates mobile station- supported PSI message types in a Received PS|
Message List in the PACKET PSI STATUS message.

24. A mobile station as in claim 20, wherein said data processor, when transmitting the PACKET
PS| STATUS message, indicates in the PACKET PSI STATUS message, for each PSI message
type for which a PSi CHANGE MARK value is requested, the present status of the PS! message
type and that the PSI message type has not been received.

25. A mobile station as in claim 24, wherein said PSI CHANGE MARK value is requested at least

during a partial acquisition of PSI messages.
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