"FE B 2006 METHOD AND APPARATUS FOR CONTROLLI NG TRANSM SSI ON OF PACKETSsfiiy A
W RELESS COVMUNI CATI ON SYSTEM FI ELD OF THE | NVENTI ON The present i nventi on
relates to wirel ess conmunication, 5 such as provided by systens as
specified in 3GPP (Third Generation Partnership Project) Wdeband Code

Division. _Miltiple Access

rel ease 5, H gh Speed Downli nk Packet

W\CDIVA)
Access (MEBBBRP AND: ARPEEAZUSFOR GOATRPLHET ] ISCION P& ESEKETS
conmmuni cati ons syst engypROWTIeiENG 0 -cpatkElc kG oy aRssgsi on. More
particularly, the present invention relates to the paging of nobile
stations conmunicating with a base station in such comunication systens.
BACKGROENDD G T rhiNMENTA ON FIG 1 illustrates a radio frane that includes
a nunber 15 of conplex (in-phase and quadrature) chips divided anong
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BACKGROUND OF THE INVENTION

FIG. 1 illustrates a radio frame that includes a number
of complex (in-phase and quadrature) chips divided among
fifteen slots. The radio frame may have a duration of ten
milliseconds {10 ms) and include 38400 chips. 1In the Third
Generation Partnership Project (3GPP) each such frame is
called a Transmission Time Interval (TTI)} defining the
periodicity at which Transport Block Sets are transferred to
the physical layer on the radio interface. Rach élot thus
includes 2560 chips, which may represent, for example, ten
256-chip symbols (with an SF of 256). Such a frame/slot/chip
structure is a feature of the BGPP, wideband CDMA
communication system currently under consideration. The radio
signal transmitted by a BS in such a communication system is
the sum of spread and scrambled data and control bits and an
unscrambled synchronization channel. Data and control bits
are typically spread by either bit-wise (in DS~CDMA systems)

or block-wise replacement by an orthogonal sequence or

- sequences, such as Walsh-Hadamard sequences. (This is

sometimes called m-ary orthogonal keying.) As noted above,
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‘the spread results are then scranbled usually by bit-wise modufig 2ER 2008
addition of a pseudo-noise (PN) scranbling sequence. It will be apprecrated
that the data bits include user information, such as audio, video, and
text information, and 5 that the information of different users is nade
di sti ngtishait@;d i e @cTiog dane et Méh hs EOMALPER NCERAEBy 1Y WEE Agise

di sti ngui bl e spreadi ng sequences, such as nutual |l y _ ort hogonal

Wl sh- 3&%@3@ H§S%£%%5ﬁ%§ Of = aPERRde; P hER, %ﬁbhscﬂ%%Pl%nﬁwﬁ%%uﬁ%ﬂ%nard
sequence(s) defi that user's 10 _conmuni cation channe|, and thus these

di st i ngui shabt e”* nﬁ%qﬂ%nﬁﬁgrﬁ?%ag%?thﬁtcEBﬁn@?F%eb%%% eefudee#eati on. The

const r ugh £ At i SRAUSAERS28CEQR UL NG QebhebhdCRELE! BhEOPna PLOREr LhES 1S
described in U S, Pat. No. 5,353, 352 to P. Dent et al for multiple Access

Godi ng FBRC R ol BHPHRTRT 28R 8hsdahfe s, wsepat 1sNBads, 550, 809 to G
Botton1@ys@1n@uléﬁabﬁgltiﬁl§cc8@ssﬁéeC@@tﬂgcbﬁAggrEﬁai Pegu e§s§9§ Mobi | e

Radi o Conmunications. It is desirable to provi varlous ty
comuni 5% § BaguselRybtesspreatingvariivascesnsaneh @%n@mﬁQ61§Mch as voice 20

tel ephogy,ndssh I he1 of=MRhkma¥h080q  LALELNE! 1ACCRS o el Crp T EQUET, T 15

expected th sers may wsh to acc ifferen ypes o sefvices at the
same tiweer ForlWekanpladamardi deguennkésendefbrenebat tweensers woul d invol ve

tﬁth VO%&ﬁmuﬁfg igﬁocﬁHHHQEt a§8 8ﬁ§;§%%?§ g§gglr§ hlghgi data rates 25

an ot hers SOnme servicés wou roma-data rate that can
vary du%e@genhescanﬂuaamdttonchEhﬁElzzdephetasartypfoahatieﬁ.stwheture for

Wl sh- uepc codes, he code trege.define

channellzaélon co§8 SP S%QP ergﬁtaFgﬁﬁ ﬁ?g E8rF§§b5nﬁ?ﬁﬁei8géﬁndlfferent

{spr eadi pgopactdes. 19nd596r15edtha post phtthEotree3sssisndteabedDiytcode

Cl,1 that has act or evel of the tree includes codes

2,1 anat O f?ﬁa@”Z? 9%a580855r§88ﬂﬁ8 ?aetBPé Bt ComMYRACa 51 PEFt AAdAL each

ievel UesenphatYNQOYBe55009bBgtéeQUeBéeﬁomQéyC@€e§l arsri pdireaped. -2
Access Coding Using Bent Sequences for Mobile Radio

Communications.

It is desirable to provide various types of communication
_services to meet various consumer demands, such as voice
20 telephony, facsimile, e-mail, video, Internet access, etc.

' Moreover, it is expected that users may wish to access
different types of services at the same time. For example, a
video conference between two users would involve both voice

(”. and video support. Some services require higher data rates
25 than others, and some services would benefit from a data rate

that can vary during the communication.

FIG. 2 depicts a typical tree structure for Walsh-
Hadamard sequences, or codes. Levels in the code tree define
channelization codes of different lengths, corresponding to
30 different spreading factors. 1In FIG. 2, the root of the tree
ig indicated by code Ci,; that has a spreading factor SF=1,
level 1 of the tree includes codes C,,; and C; , that each have
spreading factors of 2, and so forth. At each level,

exemplary corresponding sequences, or codes, are indicated.
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"0 8 FEB 2006 For the root level, the exanple shown is [1], for | V8 FEB %088
exanpl e codes shown are [1 1] and [1 -1], and so forth. In the notation
Ck,i illustrated, k is the spreading factor SF and the index i sinply
di stingui shes codes at the sanme level. It 5 will be appreciated that the

tree copdinues tOobrasch] astRReexAMYES LRotheisi ghf | i AFl vd1and that it
is not necessary for the code sequence at the root |evel to have only one
el ement SX¥8P1 ¢ | tegeat 8AOWAl freolksl] nardcbdle- 1 eeardnnot fpBtlisedIn

si mul tagrousbyat flon 10, L he1 $a0B£LY, Ok OLhehe CONELONNER! £ SUSGEPLEDLEA! O
mutual interference beécause all codes are not tualTy orthogonal; a code
can be tBedinfesnd srnglyfdhet dowetskeodecodeshat pahd faom lehelspettfic

cede to,the pooL : e L.t up- e the specific code is
iCoq, ThrE BEnEPPrer FRLAnEnRL, Hg' (Pl  BoblEiue b aTRHISRIER ehi o i
not fixedvesttdephadsioht iheFidt e2zaaddsphetdingifantornetesashychannel in

th h h tial |1y interf ._Eljgibl
channel t 3511 3AC CARAE-Aak B SR oRar Bo VARIORPy T T olPt ReORGarT GBFEC ol | gi bl o

codes iasthkleedeatede structure 20 for channels of different rates and
spreading factors, which is to say that the eligible codes nmay be
al l ocat ed wi khdbutodes ondanavdentbetweenndtfberanstdconnatt hnasusdizhen than

intaiping_ortho alit On the.uplink, differenf_users connecti ons)
g@e difgégeﬁ m%c?gggl?ﬁgxggaﬁs?ngbr PRegk Fﬂﬁceﬁglgb?eﬁaiﬁétgages inatree
can be usedrferenaehbuseauswi abdutodes- ardi nati aicaneng dithegephiysars. The
situation.on the domnlin% cogld ?e different because the BS tg ically uses
f 8P%aPP E

only oh8¥&cFafbPEngsEdad Ysef sNPcBhiAgEL FBAS) ONThiE, Pa&hr E48Mng

‘codes cahaospbeialtoeafedtsorheeebyt 66- Ohdi PaEL0oAr 30 BABNGUHSELSel S
- needed. Lg based_systens hi gh speed data transm ssion may e
enabl ed®€E°Y. tNBySREGAE1Gf CPHE 8 UEPHed RhgR ©peRE thHahnkhAkDPEBREt access

{5ISDPA) ot eahaoh 8BYe dhanhedhzspesd cdawsl i BknBackekeaceqesakHShBA) ofBy
i nclude functions such as _.
the rate and spreading factor of each channel in the group of

channels that potentially can mutually interfere.

Eligible channelization codes can be allocated randomly

from the available eligible codes in the code tree structure

20 for channels of different rates and spreading factors, which
is to say that the eligible codes may be allocated without co-
ordination between different connections, other than
maintaining orthogonality. On the uplink, different users

( } (connections) use different scrambling codes, so all of the

25 spreading codes in a tree can be used for each user without
co-ordination among different users. The situation on the
downlink could be different because the BS typically uses only
one gcrambling code for all users (connections). Thus,
spreading codes cannot be allocated so freely; co-ordination

30 among users is needed.

In WCDMA based systems high speed data transmission may
be enabled, e.g., by means of the so called high speed
downlink packet access (HSDPA) technology. The high speed

downlink packet access (HSDPA) may include functions such as
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-3 08" FE B 2006 fast hybrid automatic repeat request (HARQ, adaftFié 2005
coding and nodul ation (AMC) and/or fast cell selection (FCS). These

functions are known by the skilled person and will thus not be explained
in nore detail. A nore detail ed description of these 5 and other function

of the HSPDAwgBRibeafiouRg:ie. geepeétwbguegel dagener a&agelpér tpgLali p
project t chnlcal report No. 3 TR25. 848 rel ease 2000 titled ~Physical

Layer ARPacPedpfatama (Biigh apdéer DEARFi ARl bPaskeechieBséFCSh: Ehabe be
appr eci ahedribhat a gkt BAYGH bHe: KiSDEA: haggb @Qséﬂeﬁhé'ﬁglithH§enbﬂ %Qe 10

WCDMVA, sinilar basic principles nay be appfied to other access teéchniques.
At the %FE%%hFe@tlFsmgggu@%Ha%hatAlﬁorﬁedﬁtghlséeédSCdmmhnpnkOﬁaCkeBeaccess

(HSDPA>a§athHé§rfﬁgetfaﬁn%fr@ﬁs'MgﬁﬂA 431,20 cBulLIN S eedfgg%@%}Qk shar ed

channel (HS-D al so as an associ ated I'ca éd channe
aIIocatéhlr¢h@en§édtEaneﬁachaﬁnehlpayrbeeaappedhnmcaldedpoatedophyslcaI

channel i h LS typica dinto
dedlcatggggﬁgg?cg % 3 ¥ gﬁﬁ%fk?%étiﬁﬁyan d 8V8£t§apﬁﬁbéi8glﬁk r ol
channelH%EPCEH?EﬁothnhlnhePapkénkAaeeaad t he dawnli bk. appiracsuebdas the
power c o] d port format inf tion, and.dedjcated pil ot
synbolsggéé b ragnﬁﬁ E ed %%B?%eﬁﬁﬁ .nIﬁPSFﬁgfgg f?ﬁcﬂsﬁslﬁlgb?5|ty
iéedbacRCDHAor st barnbysatsprbact paasninhieBec0rpPPEEH 8 bReerupkiBks The
HS- DSCH naﬁnbe mapped to one or several high speed physical downlink

shar ed cﬁannéﬂgefHS-PDSC}D in the physical layer. The associated dedicated
channel is txgl in the downlink and the upllnk The

| 1 rovjded . both
dedi cat ed ch@nn ﬁ érg?§BFCéFI}su§§8u98d05P9§ HBDBR®r Bighegreed
ilnfornadownﬂ$n§nphthgtascaasmBkHSBSA@tEabhdaébﬁab§d1§ﬁbﬁtsQ@Ee@%l%@eeCh and
contr ol aLa, g ﬁée %%ng i communi cate with several base
statlong ﬁtoPhg a %ﬁﬁpﬁgarﬁﬁecﬁé§8€ﬂat5§ BEEHEaPd8C channe
may be hassaht abapdoMeed dedicated channel (DCH) allocated. The
dedicated channel may be mapped to a dedicated physical
channel (DPCH) in the physical layer. The DPCH is typically
divided into dedicated physical data channel (DPDCH) and
dedicated physical control channel (DPCCH) both in the uplink
20 and the downlink. Data such as the power control commands,
transport format information, and dedicated pileot symbols are
transmitted on the DPCCH. Information such as diversity
feedback information may also be transmitted on DPCCH in the

uplink. The HS-DSCH may be mapped to one or several high speed

@55 physical downlink shared channels (HS-PDSCH) in the physical
layer.

The associated dedicated channel is typically provided
both in the downlink and the uplink. The dedicated channel is
typically used to carry HSDPA related information/signaling as

30 - well as other dedicated data such as speech and control data.

The user equipment may communicate with several base stations
at the same time. For example, the associated dedicated

channel may be in soft handover.

In addition to associated dedicated channels, the HS-DSCH
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'In addition to associated dedi cated channels, the HS-DSCH -4 0 8{HEF FZDG605
may be associated also with a shared control channel (SCCH). The SCCH can
be used to carry HS-DSCH specific information/signaling to those users
receiving data on the HS- DSCH. 5 A current proposal is to use the

dedi catiegly chanedod at dfOr 4B thE: KISLT s RGHE RNEN t thBtchdn @ dat@f 0 be read
on the HS-DSCH and SCCH. That is, onl% t hose users receiving data at a

gi ven tie SGHH "r%‘&:é?ﬁ?/él%ﬁfjl%l%%ﬁﬂérﬁ nPERé @eefrEhted channel . The
dedi cat ag Shaedn feyahe 62 | €d @sode p@éé‘%@%é&f@ﬁﬁ@%a%”&ﬁ e REENLS tO

t he shared channel s. %he dedi cated channel may al so contain in %ornatlon
about reftHlati on and coding schenmes, power levels and sinilar parameters
used for the shared channels. This information can be sent also on the
shar ed chand%lQuﬂ?ﬁﬁﬁﬂﬁﬁQﬁp%®hti%lt@h@ﬁ@eth©nd¢®b0®¢®®r0hﬁmm5150bs used to

carry iniAsHRID PRREhL | Cpl 0 106,081 8o LT ANSHLLE L, Oy L (1F, ShAr ed

data channel (HS-DS nf or mat1 on can cont ai ance packet
nunberSH$ﬁDSQ%eaH¢M$@¥%ndT@©tons Thﬂlshahedecuﬂerslre@anmehgc@mt@easent on

sep It| usi e.sane 20 code
channeﬁ%qifmﬁgqgﬁégﬁrg§ ﬁ&@g |ﬁ?exe § i%foﬂeo?hgg e%?%%f%ﬁe hannel , the
HS-DSOW@@m@@buﬁﬁﬁﬂﬁmdl¢at$@ ¢imasnél hapdowecalTdatassa pathicdase station
| S assu ei shar channe nd th e UI nment
1 Pipa 2R VAR e L ST A e R e e e B LT L S
cal | ed ¢lastnekl|hapehbed | cont &) i hechnkguen Nayowe M@@@latﬂoﬁ%ﬁ@h the data
transniss on frqglone base st anot her. However, the shared

t
_channel &° é% Hotls? pBwer™ ﬁ%%%f%lan@ngf@é ar RRr IREF eHS cHERRef ST ar e

“pr oposeth¢ oshered ramsméeled mhid {hredmatissntahi ¥edspMes1sdhent eren ~seni
30 fixed hat, t he_power is not changed often. The ower

t
coul d, FoF" ?ﬁé%%ﬁ@@gfbér%ec TP eCPRFECharaaREet . OR nERROERRF el
p50pOSeﬂsamééﬂgﬁﬁﬂﬁéﬁr?hﬁnﬂbﬂha§9§ﬁdthat is specific to the data

transmitted on the shared data channel (HS-DSCH). This
information can contain for instance packet numbers for the
HARQ and so on. The shared control channel can be sent on a
separate code channel {(code multiplexed) or using the same

20 code channels as HS-PDSCH (time multiplexed) .

Unlike the dedicated channel, the HS-DSCH is assumed not
to be in soft handover. That is, each base station is assumed
to have their own shared channel and the user equipment is

(”; assumed to receive data from only one base station at a time.

éS The so called fast cell selection (FCS) technique may be used
to switch the data transmission from one base station to
another. However, the shared channels does not use power
control. Instead, the shared channels are proposed to be
transmitted with fixed or semi-fixed power. The term ‘semi-

30 fixed’ means in here that the power is not changed often. The

power could, for instance, be a cell specific parameter.

In the currently proposed arrangements the high speed
downlink shared channel (HS-DSCH) is planned to be associated

with a dedicated channel which would carry in the downlink at
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“downl i nk shared channel (HS-DSCH) is planned to be associated W §H @R 2006
dedi cated channel which would carry in the dowmmlink at -5 0 8 a E B 2006

| east information regarding the timng when the receiving station is to
receive on a shared channel. The associ ated dedicated channel may possibly
carry alé@s@tﬁ@fotﬁ@@iﬁﬁit@@ardiﬁgtHﬁeuﬁhhﬂﬁg Whenasgoci-atedy dedi cat ed
channel may carry, for 5 exanple, the required acknow edgenents” (ACK) for a
fast HAFRRCINR TF AR n¥RSE bre TPHea | Abaredl chamnslf oFheiSoRROW #Eede  short er
than f oliedels 993 VIGDMe ﬂj%a%eggég§b9g lars él@gdoééerSiﬁ%érﬂé¥§oﬁeen
proposed, corresponding t § ms and ms, respectively.
Cur rent 1§, the syt bnkj  ghe @Sﬂ@61age¢Tﬁed$Cﬂbgd ph@ba@lem@hoc@erandf@s
cons! deg gendte P eher £edy OhULLAROLRLALACHEX! Aagngégbgeﬁagédﬁﬁﬁged by

the invention In a packet access syste suc a user ically
accesses theTﬁgnfygﬁgﬂiggﬂoﬁl@EmgCEEEngglaweTﬁf 1és BAY WQbeéhe user
has data to transmt recei ve order  to effe |ve iTirze the
comuni eaeioar| thin Sevekal’ asewsDMHsuEEEylshgthsthé $anﬁ IBnkndSbSthat

h i tato b d Kk
Sﬁg cgﬁ%%ngca ghﬁ Ségpé%ﬁgasigfgﬁggfg gggy ﬂgggeﬁgno PFesgtg Cﬁ:Zr

that a natangatkems;srabpettnoelpe tunapsntiyeds bieoce, nnesuch ﬁgstens,

B e B e 8 T B L L 2 BB PR

bet weensaltaige bunbrisotessers, there would also 25 be a multitude of
packet pagi ng channels required, one for each user In order to nmake the
nunber of paging channels as |arge as possible (i.e. in order to naximze
‘t he nunisae probaai hdbreseededbyantecddecaitdnnel s), a spreadi ng factor for
the paging channel is used in sone systens, and the spreading 30 factor is

made as hi ghras,pgsskbleasfeds bPsRbhOWsASHTERY HoHBR! S 235s@RSSI bl e to use
the same part_of a code tree.

typically accesses the communication link {channel) and media

i5 only when the user has data to transmit or receive. In order
to effectively utilize the communication link, several users

usually share the same link.

So that each user knows when there is data to be received

and so knows to access the communication link, in some systems

20 a link master notifies the user that a data packet is about to
be transmitted. Hence, in such systems, each user must more

or less continuously listen to a packet paging channel.

Since a communication link can be statistically
miltiplexed between a large number of users, there would also
25 be a multitude of packet paging channels required, one for
each user. In order to make the number of paging channels as
large as possible (i.e. in order to maximize the number of
available codes and code channelsg), a spreading factor for the
paging channel is used in some systems, and the spreading

30 factor is made as high as possible so as to allow as many

users as possible to use the same part of a code tree.

A high spreading factor for a paging channel implies a

- very low bit rate in the channel. On the other hand, a highly
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*A high spreading factor for a paging channel inplies a very |ow RiFfFRates
in the channel. On the other hand, a highly -6 0 6 F E B 2006 fl exible and
adaptive system such as the proposed HSDPA, might require that a
nul titude of parameters be transmitted to a nobile station along with each

packet .f Fofi Bhd Safi@as@ipt 1€ HFdQEmardudidsa proposethatqa apavper S5 set of
code channels different fromthe pag |ng channel ,” be used for paraneter

si gnal i PPN FRAILET nghalh ot Hé‘rﬂ‘?s?elﬁu%qﬁ ebdear anairies sbe oFrpaFBhEied to

si gnal i Dawot hee PaGEPL-£ N2 halson Pecgalled either a paging indicator
channel or a pointer channel, since it elther indicates that there is data

to be 10 recgived,pn tHespar a@i@é%rf&ﬂn £ NGy fgf@ﬁése&rthgt ggﬁ&% SeloO a

certain paraneter signaling channel’ e nu such cod annel s
shoul d ¥Rt the came @Sammlﬁun@éfffbfe@bdérml tﬁl@ll@a@mgufsleasmﬁbr aay

parti C%é%%f?ﬂ%f%&@ei”&f Y3 in 'nc ﬁQﬁS%{‘H%ba‘?ﬂoHﬁé' a!tléf”ys&e

smal | e € nu tlve ers rior as proposed that
t he par@h@¢@¢13|gﬂalP@gamehanneign@blsgarEUeap@ggnghehanneyecaﬂeaksoSee for

i nst anc ste in roach).of 3GPP TR
25. 855 % é%%§%§;e§t§ ,One%a%%d%eln?ﬁ8i§$§¢?£%@$?X s%r% 4hGTfactor s
20 usedchhanndhe dameecndeemhh@neiﬁdaodtas thas thaeehds aaval ue bé 16.

nce, there a ée at st _sixteen full fgeed ata code gannel avai |l abl e.

| easteORE SF PHetRRaRAEIECTRT oS1gHRI6RI FRRM P AncREsLbf PPHREEOHR ®r ee,
must becaftt@i:zatﬁdramétéhemgﬁmnmgpthehn@malnnet'hé%ﬁb&rusedsﬁ@h i:aataance

for ch he nobi | |
25 vl 1hgne bp “FhelhdaPEat Ba CRAEKBE. FABI AUJOEhARhoP S anE L pAPAREEG

\S|gnal|ﬂgeﬁ®aﬂ@flanyabaﬁt@ahlaﬂ shaneflisenbholntefaanel sgindbecheami ni ng
fifteen code brancgfs are, accordin to the prior art nEorarlly
8

al | ocat BARFY haFURHIBn&S ueFh %WaéégfhéyaaréhﬁlFB%%?Edoﬁoa i¥Bst fifteen

§spgr Stﬁs@ﬁgf sthénpther hetNBEsCASEpo8RE PRhANEBLErpstgRatbryschannehyi s
neede an n
channéls be shared among the active users. See for instance

Chapter 6.3.2.1.2. (Two-step signaling approach) of 3GPP TR
25.855 v1.1.0.

As mentioned above, in HSDPA, a fixed spreading factor is

20 used for the data code channels and at this time has a wvalue
of 16. Hence, there are at most sixteen full-speed data code
channels available. At least one of the channels, i.e. one of
the branches of the code tree, must be allocated for the

(“} common pilot channel (CPICH) used for instance for channel

25 estimation in the mobile station and other common channels as
well as for the dedicated (packet paging) channels and
parameter signaling channels (also called shared control
channels). The remaining fifteen code branches are, according
to the prior art, temporarily allocated either to one user, or

30 they are allocated to at most fifteen separate users. In the
former case, one parameter signaling channel is needed; and in
the latter case, fifteen parameter signaling channels are
needed. Typically, the shared data channel is assumed to be
shared within a given TTI by a number of users, which are code

35 multiplexed. In Fig. 3, an example is shown with four shared
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‘the latter case, fifteen paraneter signaling channels are need&8® FER 2006
Typically, the shared data channel is assuned to be shared within a given
TTI by a nunber of users, which are code 35 multiplexed. In Fig. 3, an
exanple is shown with four shared -7 0 8 , FEB 2006 control channels. In

ei t her aaserol heteneels be Trel dhhan cddd | egnevetdae nsensrd hataishare the
data chanpels (via tinme division nultiple access). According to the prior

art, edch aetH VA noHT ISttt Pt dde i f-vvil it hy  ERdhnel™ when

there igiwis¢IonNsMBSiPle {@fess)particul ar nobile station, the paging
channel for the nobile station so indicates. In addition, the paging

channel  foradéherdmhy | st iR ddicat esaties €O (R ATt 8F 4+ Shgnal i ng)
channel where the paraneters for the transm ssion 10 interval are signal ed.

The noBiFECLeatoh PHRPIEEBHc el assilyprrdprFantt et GFypari gl ehannel |
whi ch epabl £spd hei dpPi 1 ot Bl | 9 Oot hepn degoden & hen ach il Fdat @

transm ssion.” The main problemw th the above protocol is that If the
pagi ng ®Pahhel Skeahtent SO pirdirreds si ghal #@di chamnethe aprehry aB2angl dat a

channel £5) 0Dt &RL: A EsS8ML ok N SRAUENCE. fhep, shr ge. frapes or transmi ssion

N 3%
time intervals (TTls) are needed to conpl ete one data transm ssion. The
prior agignabiedbrehanyel phewe dese tparamtétens fde chatenanshiasionhree

hffere n SiWHEE Vor Lo €. Sj Tl, 20. If
g?l of t %e%g% e%%éo$§%$$f%%?ee i f %@gg% %%%%ﬁ% sy?gn %gg%gggnép?aneously,
t he nobateighedi paranstebusignahlhg chamnel s vhathmayabase thebeodeteded,

i.e. al I | d h I dall.the d h ls;
' ihe ibrcrhohaoter SReHE AP SIRSR RN S ltnioaioth riy 25 coparaie

{channel s. To.,.pLoVi | e enough buffer in t€e bi | s%atio to handl e
Thitty ohanndhs Ul PruBli TN deg b eha it becodortnEaib ot habhbe 1o
provi dipggihe bohfieeli contdet popatemstati shgnabhéngr cbanael abadeptovi des
igat t he cgagnel be 9?spread and t hen buLfered, rat her than Q ffered

and “data channel (S} content are sent In séquence, then ree

frames or transmigssion time intervals (TTIs) are needed to

complete one data transmission. The prior art therefore also

provides that all of the content of all three different

channels be sent simultaneously, i.e. in a single TTI.

20. If all of the content of all three different channels is
sent simultaneously, the mobile station must buffer all
channels that may have to be decoded, i.e. all the parameter
gignaling code channels and all the data channels; in the

worst case for HSDPA, this amounts to a total of thirty

e,
. "y
i

25 separate channels. To provide a large enough buffer in the
mobile station to handle thirty channels would be difficult
and expensive. As an alternative to providing the buffer in
the mobile station, the prior art also provides that the
channels be despread and then buffered, rather than buffered

30 on the chip level (i.e. before being despread, so that the
channels are buffered with the spreading code, which requires
more memory). Such an alternative requires less memory, but

requires a larger number of degpreaders.

What is needed, is a way to send to a mobile station the
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30 on the chip level (i.e. before being despread, so that the @gRapRg&! 3l08re
buffered with the spreadi ng code, which requires nore nenory). Such an
alternative requires less nenory, but requires a |arger number of
despreaders. What is needed, is a way to send to a nobile station the -8 D

B 7 E Rt adle hidie ithge K sl thannel s, (g, pagigs ghannel

the paranmeter signaling channel, and the data chan
as manytlespreserier asidneting t¢hamehanmed - e adatd nehpriel) arithewd

r'equi ring

wi t hout L TH. i he_ 5; -channel -at-a-t{ne prior art.
SUMVARY ﬁ%éﬁ%ﬁﬁ% %lc olféﬁ#%?%/, % h-“eIQB?%%em ?‘J%v%tﬁ?ﬁ?%éni ﬁtovaug des a
packet -t seapdpnipEemit y, aslich @sowdt basgu st aibg othreadl Bl packetin rigeei vi ng
e@tity,oﬁgpghgén fg%ﬂéf&f%aiion net hods by which the packet 10 sendi ng

e

entity and pacKei receiving é%?%?? $thction so as to have the packet
sending entity comruni cate a packet to the packet-receiving entity, and a
cor r espgigli NI 3y j ing both the packet-sending entity and the
GRS 9% he methods for use in a context in which the
packet 15 sending_entity and packet-receiving entity_comunicate via a
_packet commAFEAtTERIEYstient RTREERL pluvert {97 oPrpuraaet @rPagkghal i ng
channel sef$d) eneldy, al SQ-WSA R0, a,RENT 8L Lt YoR! aﬁ@aéeﬂagﬁééafgéQQQiﬁ?(SDCH)

packet -

and operating according to a protocol 1n which when packet data is

0 be

transm $REHCY r POl 2he? paekbl e sehall hgnentethods brevpackethe eperkeng
f@t'ty,séﬂ@in@Ogﬂyﬂtfaéﬁ@ﬂp@@ﬁégePengvﬁggk@ﬂﬁ§€?dfﬂﬂcgﬂght¥oa$?n%86

packet -recelving entity occurs over one

nore transm SSiI on

i nt er vallave TTis ) pagiet neehdiisg aeet Strhconaunbnsbeaa packebt b thgnal i ng
channel i, S, 288 gped, 1 Qo L 8% P ke£n§5ar88§£¥%§8nﬁﬁﬁét¥ Lgémc9ﬁgﬁﬁﬁ§ﬁ§'”g a
% channe s"tse by e

packet,

the assi gned paranetel Signaling

packet -petki Vhagpaeket t yendiracensubgequeénthdThaaketengcasvihgre is at
least ac,PPLYl PO ki RECKSE (D1 G SUBSEAYSPY 1 Thni BRd  Hep LREEE TS

15

20

25

30

sending entity and packet-receiving entity communicate via a
packet communication system using a plurality of parameter
signaling channels (SCCH), and also using a plurality of
shared data channels (SDCH) and operating according to a
protocol in which when packet data is to be transmitted from
the packet-sending entity to the packet-receiving entity, the
communication between the packet-sending entity and the
packet-receiving entity occurs over one or more transmission
time intervals (TTIs). The methods are such that once a
parameter signaling channel is assigned to the packet-
receiving entity fér communicating a packet, the assigned
parameter signaling channel is used by the packet-receiving
entity in each subsequent TTI as long as there is at least a
portion of the packet in the subsequent TTI, and when there is
at least a portion of the packet in the subsequent TTI, for
the subsequent TTI the packet—receiving entity despreads and
decodes only one parameter signaling channel along with the
data channels, and when there is not at least a portion of the
packet in the subsequent TTI, for the subsequent TTI the

packet-receiving entity despreads all the parameter signaling
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rat least a portion of the packet in the subsequent TTIl, for 3@ § B 2006
subsequent TTI the packet-receiving entity despreads and decodes only one
par anmeter signaling channel along with the data channels, and when there
is not at least a portion of the packet in the subsequent TTl, for the
subsequainnllils | Nha RACkSied RCRINA NG BNL I dYe despreads & lcddie paraneter

signaling -9 (r)8 F E B 2006 channel s, and decodes either all, one, or none
of t he PHARGRRersIgHalnhgegmeds. In a first aspect of the invention, a
met hod is provided for operation of the packet-sending entity, the nethod
5 i ncl udi ng: 1 pdriamt ersnaengri tthia gl srep; idayingneteodaok arrowatat] ng

R e L T LR S i L R

paranmeters for decoding so | s using at
| ®ast ovecliding: parpamtesrtersitgrabismit thannstap, shataiay prioviphalgetst ep,

havi ng B%g . ndi ng..entit rovide to the packet-receiving entity
t he datgaepf‘?c’it1 0 ﬁ%%ﬁf%%%% t.’ug—i %ge/% ﬁ)ae%}%'?t 0 eec%*vf% Shat'ed Hat a
channel seaaic cxatangoff o tdheppaamasat e SEpr ode cledlion ddee adr | £B5tof oftee

par amet rarsé n |Ial_’l channel ; and a fuitheé ararrﬁtgl transmtting step,

havi ng THe Packet™ serntrhy entT17 cdnt 1 Htet 19°% PusE ® P SHMRE St | east one
par anetetrgrsa Ohad | digaehelwel a tdatd ransw diRar ans erisad Dig daee dbaegk any

f ditional ,data transmttj‘eﬁj%on at. | east. one of the shared data channel s

rot S SR PR Y (R g Nt E yPRARE et Sebs e Nt cbg et i SREA TT 5.

20 In acd usd hesmAasPeeit&d ddend i d6t188Pechndfof hend NVRMHEONgatdn the
. Step, the packet-sending entity transmts to the

paraneter trapsmttin
packet -&é@@?ﬁ%f%ﬂ?’?‘gﬁp% t%i 1R FaraBeteERsPrOSHRRd 0P t Hee palf aheteks for

‘decodi nghé pEr Ahetdt Of ghdei shatieshndal aaghannelsc bt hhirdhecgext TTI. In a
still further aspect, 25 in the data providing step, the packet-sendi ng

entity PrORFHESEiED THEP pdeketng cbler vPagheht Peydind 1ot INY ¢omediacel v
1ol lowieg tbe dHé sdmahhem dher PeRaNEL BEmst 8P 992 £hAGNEhahSe]l to

transmit parameters for decoding any additional data
transmitted on at least one of the shared data channels for
the same packet-receiving entity in the subsequent consecutive
TTIs.

20 In a further aspect of the first aspect of the invention,
in the parameter transmitting step, the packet-sending entity
transmits to the packet-receiving entity within a TTI at least
some of the parameters for decoding some or all of the shared

data channels within the next TTI. In a still further aspect,

o

25 in the data providing step, the packet-sending entity provides
to the packet-receiving entity in the TTI immediately
following the TTI in which the parameter signaling channel is
transmitted-the data to be communicated using at least one of
the shared data channels according to the parameters provided

30 on the at least one parameter signaling channel.

In a second aspect of the invention, a method is provided for
operation of the packet-receiving entity, the method including
the steps of: until the packet-sending entity assigns a

parameter signaling channel to the packet-receiving entity,
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data channel s according to the paraneters provided 30 on the at

parameter signaling channel. In a second aspect of the invention,

“transnitted the data to be communicat ed using at |east one of phershapeg

Ieast one
a net hod

is provided for operation of the packet-receiving entity, the nethod

| ncl uding,i dhec il epscple  wotLiving packel- seadioga et Ihasslfifeler

paramet er signaling channel to th pac iving entity,

2006 ha&i%@alh@gp@h«@mel%c@m@|@gceﬂe|aypae@pt@amla¢d shlesparafetiee
i [ I d d th
sl gna 'Q%rglﬂ@@gf élj’ﬁmﬂere %&Qig e%ﬁé%{'ﬁ tl%gbéf’%dgt?rl{lﬁnegargbr@% ::

signali annel s refletermned su

ar ane

si gnal i »g bhanm@ramese2|$h@mahthg ohenn01551aoaetbért@blpamaeﬁter si gnal i ng

nnel .is first assi

ned to the

| t
s Ban e R A o o O g R S, OP S R R ES MRk or ot ¢ he
a55|gnmgngnab1ng @namassi ghoefit rot aspagaget es sh@nphtkge -egbasneingor the

current TITI

Che oo Bty oobanErar Cat R RRE S eRe R aro I LY o

havi ng. t he Eﬁcket-rece|V|ngn10 entlﬁéﬁggg {egg :gdtgecode

obt ai n @@ﬁﬂ@ﬁméﬁtdababér@ﬁ1aéBQgﬁﬁéﬁﬂebﬁraspgﬁahéﬂQrCB@QﬂélanaVlng t he

packet -receivjn

use the paraneter data in reading the content of

e shERenEht BOENORRerer FRRENST ub&BEUBAYITF EhRaDARKCE NECHEERERT 15

1@celVI@ﬂt@aylaasﬁp@aaoanﬁnaeaaaéleﬁecagaughéatggrameaeg s@§ﬁ5§§n§endln9
entity so as to determ ne whether the next "TTlI includes at | east a portion

of the PagRBel iR BREnhcwrrenht ITI EReafTFOopPPBRifoPRKAMERSY FFF2i AXQRi ch a
portioncpé bﬁﬁaﬂéﬁgﬁt51g§a&&ﬁ§SEhhﬁ%@lOVﬁévEﬂﬁ data SBﬁéeekéceEQYhQQ the

packet 20 receiving entity deSpread only the aSS|gned par anet er

\channeleﬁﬁétﬁl§6edEE@dBa¥ﬁ@eé§§léﬁéé aaraﬁéﬂéng §hgnapnhgn§haﬁnéhe and for

.

the lastpdTbai Ravhi eﬂaﬁng%t aﬁntﬁfa shﬂgeaaghfét Tir$ tﬁg@i% Eesp

shared data channels, having the pac ket-recei ving enti

irgnal i ng
he
e%nly t he

é§S|gneﬁecﬁaVaﬁﬁt@ﬁtstgnapphgO@haﬁﬁ@KmaﬁdOalggmmuﬁﬁeateﬂebasshgned
para”Etﬁécﬁégnééhagnﬁh@HEQEy 20 as to determine whether the next TTI

includes at least a portion of the packet; in each TTI until

the TTI prior to the last TTI in which a portion of the packet

is transmitted over the data channels, having the packet-

20 receiving entity despread only the assigned parameter

signaling channel and also decode the assigned parameter

signaling channel; and for the last TTI in which a portion of

the packet is transmitted over the shared data channels,

having the packet-receiving entity despread only the assigned

3 parameter signaling channel and also buffer the assigned

parameter signaling channel.

Thus, the invention provides a method and an arrangement

to page a mobile station, a method and arrangement that

minimizes the complexity of the mobile and maximizes the

30 processing time of the base station if hybrid automatic repeat

request (HARQ) is employed.

BrIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of

-11-




*Thus, the invention provides a method and an arrangenent to pdhf BERolghe
station, a nethod and arrangenent that mnimzes the conplexity of the
nobi | e and maxi m zes the 30 processing tinme of the base station if hybrid
automatic repeat request (HARQ is enployed. BRI EF DESCRI PTI ON OF THE
DRAM’NG@hghﬁn@QﬁﬂfoﬁnﬂlPih@éc@@éEQﬁﬁaréﬁétﬁfgﬁ And-AdYABE 2988n Ob ¢ - éﬂeo B F
E B 2006 the invention wll becone apparent froma consideration of th
subsequ%ﬁ?sﬁgﬁaPFe@eH@é%?@p@?%ﬁrppég@htEﬁe$©nb©@nent¢©nnﬂﬁth0naw€bhpany|ng
dramnng§ccbgggﬂygﬁg 5£gw1&%5s §nS&H§?EtIC illTustrating a radio frane 5

conpri sing chi'ps di ed anong fteen slots, according to the prior

art; Fig. 2 gsga schg r r a fines

channel i zat i on coges o] gﬁé%%HEE g%%gg Eaﬁfﬁg % §§d£$|%¥a§§t and 10 Fig.

3%is a scmmm@mg tiél?tl‘@atqm@qoaiymgiecﬁ aalmxgalﬂle&tesetmtslmts( otaiwamchm@nomn

as user qu% le station), according to one enbodi ment of the
ig. éjls a sc

i nventi on; femati c illustrating paging of a nobile station,
accordi ng to ot her _e BN e i nvention S . a schenatlc
et a or gt Aot e HDOMRTRRL 1813 L Mk NERLGCR: oot ae kit her

enbodi nentdsfindwe Chc‘:tnIEﬂIJJZHt,J.CﬁT]CbCEiEQS oF ilsraytschemaideddiridstyatiig pagi ng

of a nDblle .statlon %icording to yet even another enbodi nent of the 20

i nvention. CARRYI NG QUT THE | NVENTI ON The invention will now
descrlbe Ln a cation to conmuni.cation.s | epenting

Egbrld aut ont e Seﬁga? SF%ﬁW@EFC %ﬁﬁfrﬁF%ﬂghP@ﬂlgé PLAR packet

access 25 s(ﬂd&[iﬁ’k) (Eshesdli oitkricwB GRP (sHY redpnGeneimat | ot E’@ﬁﬂeé ship

Proj ect) VVd b Code Division Miultiple Access (WCDNA
‘ on according to one embodiment of the invention;

Fig. 4 is a schematic illustrating paging of a mobile

station, according to another embodiment of the invention;

15 Fig. 5 is a schematic illustrating paging of a mobile
station, according to yet another embodiment of the

invention; and

Fig. 6 is a schematic illustrating paging of a mobile
station, according to yet even another embodiment of the

20 invention.

BEsT MopE For CARRYING QUT THE INVENTION

The invention will now be described in an application to

a communication system implementing hybrid automatic repeat
request (H-ARQ) with high-speed downlink packet access

25 (HSDPA), as set out in 3GPP (Third CGeneration Partnership
Project) Wideband Code Division Multiple Access (WCDMA)
release 5, HSDPA. The invention, however, should be
understood to be of use in wireless communication systems
whether or not HARQ is used. The invention offers the

30 advantage of not requiring three transmission time intervals
(TTIs), which is especially beneficial in the case of systems
using HARQ.
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‘rel ease 5, HSDPA. The invention, however, should be understoq@gtpgge%
use in wireless comuni cati on systens whether or not HARQ i s used. The
invention offers the 30 advantage of not requiring three transm ssion tine
intervals (TTIs), which is especially beneficial in the case of systens
usi ng HARR. i ndenPi & FEB 2006 The invention The invention provides a
prot ocol” that anmounts to a conprom se between the two above-descri bed
appr oaches q% t he %rior art t he three-channel -at-a-time approach

|
and the 5 onelThamAet b ézjfcis‘ﬁg %p%/o%]écﬁ‘?owlt h“tte TRERET or? q he

t ransm ssieronf s¢ heebegimning ©fo aaltlera- daskeibd@ popesddicad asf vmbil e
station is stgggered éﬁgrtitionq%% into two successive transm ssion

i nt er vaPE1CT it eaddRe bne i e, cBanpel tdle-apriee approash medriding to
the invenéiefanidil e vwaiting {88 rsaPackelich ransn $sbofioR, Nokil e station
buffers all the paraneter signaling channels and decodes the pagi ng
channel P53RFHHEFH ¢ O et ERing | oh. 2 AlathiBackageto t hePFbi T el 3¥ at i on

must bf%ﬁﬂeugtéa@iéﬁfi@eét&éi@éh?@:hS(pr%iﬁPéﬁe%i k%%’%fe@&%; %M\'féeséfvéE’ in

the prior art, when the paging channel assigned to Ile station
i ndi cat es2Rp@tSaIpacketers i, binsteadndftede ofttharee, i aeli tatdse which
paranmetgr; s-98ating channel will be used. According to the invention and

unlike as in the prior 20 art, once a paraneter signaling channel is first

gonveyed t0 R.cHP8Lh 1§c5at%ﬂxé’”in%@{i%%;mwﬂﬂémﬁéﬂig%?f‘%i%%ﬁ&@é‘@e'

(meaning the same channelization co I's uSed 1n consecutive
t r ansmi SEaRANL EakEoRnt 2rvRPpsle nsht comdavbfésssahl the phesamebiéte station

T e R e -
buf f er théteehidatatathamnel 5t bt sneedgapt thaf hebikbxt shapacanetst
Signaliﬂgffer up to fifteen channels, but most likely far fewer. As
15 7 in the prior art, when the paging channel assigned to the

mobile station indicates that a packet is to be transmitted,

it also indicates which parameter signaling channel will be

used.

According to the invention and unlike as in the prior
20 art, once a parameter gignaling chanﬁel ig first conveyed to a
mobile station, that same parameter signaling channel (meaning
the same channelization code) is used in all further
cdnsecutive transmission time intervals in which data is sent
to the mobile station (i.e. data belonging to the same packet
25 transmission burst). Hence, at this stage, according to the
invention, the mobile station may have to buffer fifteen data
channels, but need not buffer extra parameter signaling
channels, since the same parameter signaling channel is used
throughout a continuous data transmission for one user, such

30 as for example in Fig. 4, the data being provided the SDCH in
columns 2-4.

With the present invention, the code despreading (number
of rake fingers) is optimized: when there is no data being

transmitted to a mobile station, all ‘data’ fingers are free
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‘chan'nel s, since the same paraneter signaling channel is used £H ¢§ghéids a

continuous data transm ssion for one user, such 30 as for exanple in Fig.
4, the data being provided the SDCH in colums 2-4. Wth the present
invention, the code despreading (nunber of rake fingers) is opti m'\zed:
when R dah e Qe RYY s THHA SR [t DI iAld 0Nyl cHdat @
fingers are free -13 0 6 F E'B 2006 5 10 15 20 Z5 30 35 and can be used to
despr e&thishattedednt (51 Revanme] st When ahleocatsd tchannetbifler gyatticef, it) is
al I ocatiag. tQ& yohid.g ;sdatd i qggi I £afi i ' during
the previous TTI on one oJTSOt e lsr%?e cocﬁ%lflo c%n%%&ﬁ#g (r)f[rbﬁg%élata are
to be wehtof dhcheshwamsl mbitwstctdrorela. t Het nexte TRt ateercd e

r anet i |1, .he t l.ng. the .same shar.ed caontr, channel ..as for the
1&? rst t%ﬁ%misﬁ%ﬂ us"?b X n%n th':e‘?f:tellcf/ri1 nlgr1 ?al%ea o rl:a St ggledbttélec hannel ,
t he molpdwrsttatromwidnl yoeneeds: tue des prieadanfanthaesbde)ntong shagred:lcont r ol

channel ferring.nowto Fig..3,,which_llustrates the invention for use
W Eh 5 Bt O o e A St | NG HBOPRISH e ot T R DI i
channel staREH! i Gatis ethaamdhe flagimgh Chanmedt iod nodhe rdddistiatdeypraiadi 9. 3,
there a e%g{grﬁéred cor]_tﬁrol code channel s SCCHs used as the paraneter

Si gnaliﬁf@fJ i . O FRAPL e At S, channel s SDCHs used as t he

s(rared dat?ﬁc annels. TTlI boundaries 15 are indicated hy vertical dashed
1% nes exten TR (Y riow 549 - the BpeER thl Bigiralies e tHes8wCt or t he

SDCH.  Tiher DREGH orh o fd@fiii Jdt Son Cafd€sh TR PedBGH 184 CiSprARS ecrghown

conveyic?eq nunbeés that are either )
_ dicated physical channel DPCH is used as the paging channel.

B In the illustration of Fig. 3, there are four shared control

=

code channels SCCHs used as the parameter signaling channels,
15 and ten shared data code channels SDCHs used as the shared
data channels. TTI boundaries 15 are indicated by vertical
dashed lines éxtending from the row for the DPCH through all
of the rows for the SDCH. The DPCH for different TTIs, called
here DPCH slots, are shown conveying numbers that are either
20 0, 1, 2, 3 or 4, serving as channel indicators (indicating a
particular SCCH). The non-zero numbers shown are a subset of
the set of shared code channel SCCH numbers 1-4, which
indicate the SCCH number to be used by the mobile station for

o the current TTI. A value of 0 in a DPCH slot indicates that

25 there is no data for the mobile station in the next TTI and
therefore no paraﬁeter info on any of the shared control
channels in the current TTI. A block with a dashed outline
means that the mobile station despreads and buffers the code
channel (shared control channel) received but need not decode

30 (read) it. A block with a solid ocutline means that the mobile

station despreads and decodes {(reads) the code channel. (All

blocks shown in gray with a solid border are blocks that the
mobile station must despread and decode. The blocks with
slash lines are blocks not intended for the mobile station,

35 i.e., a gray block with a s0lid border and slash lines is a
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0, 1, 2, 3 or 4, serving as channel indicators (indicating a paft3 qumrps
SCCH). The non-zero nunbers shown are a subset of the set of shared code
channel SCCH nunbers 1-4, which indicate the SCCH nunber to be used by the
nobile station for the current TTlI. A value of O in a DPCH slot indicates

that thess irsiafatddoredhe ohidia 18t atd an 4D ﬂJtewh%]@h THe adhine

therefore no paraneter info on any of the shared contro channel's in the

cur r entStRRL.oMA i dle Wadpreathshul danddee whidans tutt e fid audbiwigbstaat i on
despr eagdsand J8rs, ce. 4 G -qpmal- tral_.c 9. ecei ved
but need not decoé%r (rf&;gsd) |t.d A}hlb ocklév\n%%hgodcs%ﬁ%d{ ?SLu tlelggiegéerrggr% that the
mobi | e thst ardlon aledprtdans dntt devodest dir eduks )mdlhiel e ctte toilandels tEAl |

ocks i ith asolidb r ,are bl ocks. that the hile
ggtati on %ggé%gs%{r(géb aﬁtnecf FEEOHE - Thie i SEKST A 1° 3T 1990E &% bl ocks
not i ntwermed dmorottheer medkiilles sttedtizoms.)i.e., a gray block with a solid
border and slash lines is a -14 08 FEB 2006 bl ock not intended for the
mobi | e st ati @tutched cit tie padrilsl e H@tdwit dlascHo ddekpr ead and decode,
whil e a whi tcfi bl ock With“gtg dashed bohrder and sl ashed |i nes id;_ﬂa bl ock not

Sia

i nt endeP BT HH D 5T SR Lt 5D PR DO e iR PR R sto5
despr eatk snchubif frey. amemdired Tl havd ngrdisdiai®s geulshdgiidseghdtor ot her

bile stations. Note that it is_possible to switch the_ order of
Thr eadithy %ﬁ%ﬁ%ﬁw Al IPEABYIR PSR T FF RS Padiiy dhdhe
descr anfdddligre HowRMEIdind) dilie: tBansdl tdBfed hea@ncpdi ng must 10 be performnmed
prior to spreading and scranbling, and in the receiver, decoding nust be

perforned | agiug, HHISindscdtwh cat egid N £ GacchrALEPrich Nthd 0 dhshd went i on,
tin those TTls during which the nobile station does not receive data on a

shar ed dhtdannelS sberng Herhbi tlee dtekibh AR Hedpréqars nofd IRASES al |
(or a pedefdmed sei-of)adthe shauesh sode chaongbisi SO aMen the nobile

station is allocated a shared control
15 degpreads and buffers all (or a predefined set of) the shared

code channels SCCH.

When the mobile station is allocated a shared control
channel SCCH (in orxrder to receive data in the next TTI with
the correct parameters), the network will, according to the

20 invention, only use that same SCCH in all of the next
consecutive TTIs during which the data (the continuation of a
packet burst) is to be subsequently conveyed, so that the ‘
mobile station need only despread and decode one SCCH when

(;; despreading and decoding data on the SDCH(s). When the data

25 transmission is complete (for a packet burst), the mobile
station again despreads all the SCCHs until it is again
allocated a SCCH (which may be different from the earlier
allocated SCCH); the mobile station uses the newly allocated
SCCH not only for the current TTI, but for all subsequent,

30 consecutive TTIs during which the data is transmitted. As
illustrated in Fig. 3, according to the invention, data
channels are despread only when there is data to receive, and
all control channels are received only when there is no

simultaneous data.
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channel SCCH (in order to receive data in the next TTI with tGd @R eals
paraneters), the network will, according to the 20 invention, only use

that same SCCH in all of the next consecutive TTlIs during which the data
(the continuation of a packet burst) is to be subsequently conveyed, so

that the nopike stati ghPeed-0 e '%ngl egode
despreadlqg aﬁg decodlngodataoo§£¥%g %£%§§§§ %nﬁ¥ﬁ t%%t Pci%}'%ransmssmn
i s conpPetls (rercrdpagkes bh?s@mVEFhEOnDblRefesramgomomgemnFﬂyspieads al

the SCCHs-upbiy; kL 5§%@%§§}6'a%%§g%%gg gl§§§}1é¥@ %1? be different from

the earlier allocate 1 8tsPation use ném}y al | ocat ed
SCCH notibhey #o0f theacurrenltTiE, ubderbooodl by splsesuentki Bledonsecut i ve

Tdls du g he d is tran ted. As _illustrated in Fi 3,
a%cordl%%Qt%¥?hgﬂ?%vgﬁt?%ﬁveaa? &l gh%%né?goﬁT%tﬁ%gp?%aﬂr%%?§C%HB there is
dat a toreqceraetrandmlatthOEEvekamhﬁnpshSaarbltgcavaﬁdt@@lalﬁheﬂ éhere is
no nghécﬁﬁ us_ da a. 2006 ﬁi%s‘ 4-6 show two ot her_ arrangenents
for the 6833 ? R PHREhELFRVRRPFBRISReFBIRY Nl PBW to Fi g.
4, thecﬁﬁﬁhblSCassngEdetnnﬁqn&Qy)a shagber bihai A 6At Phditakes €ither a 0

or a 1. %I% IS ugdersgof ersons skilled in 5 the art that to convey a
bit of VPRFbPHAL FBh MAPHLEcEFREIRRY 1S 88iNFet P rERSPiTEi Ata evRr 8BRS physi cal

bots oveextheTai hndi tBererbbe WhétABY PBe! ROERI £ds 04+ PLRCLWE S RLQt ect ed
usi ng k annel coding techniques.) The bit i1ndicator indicates

mhether?gﬁﬁoﬂﬁg FBes?E?Fﬁﬁ FengEPhgChanpetsi ve datathe pasanetesxt TTI and

therefOiﬁf@BﬂéB@bntheTHEbhbgl§Ea§tgﬂlgﬂsﬁuégaﬁec&gﬁc$gf) ofhe,ghgred control
channel s to get the garaneter i nfornmati on e station nust decode

{all of PBrdy 1512%%?1 Agl efibsbheoBfCHAet SCERAt QuE | ol WiichnSEAHCchhSCCH t he
paranEtpéramé@éﬁaihﬁar&atlbh Esrtiansg tiede, Jo §8“V6¥ tQ?%GS%Dg mppL!l e

stati on which to use, one or another |dent| I er |Ie Station
€an be @@ﬁ%lﬁnSFﬁélgniﬂhiﬁb fB6H| Bostgej opne or another identifier of

the mobile station can be sent on the SCCH the mobile station
is to use; alternatively, the CRC (cyclic redundancy check)

can be mobile station specific (i.e. so that other mobile

stations would get a decoding failure when trying to decode

20 the SCCH). 1In subsequent TTIs, the same SCCH is used as in
the previous case, i.e. only one SCCH must be despread and
decoded simultaneously with the received data channels. When
DPCH indicates with a 0 for the bit indicator that there is no

| data for the mobile station in the next TTI, then the SCCH(s)

(Yj in the current TTI is (are) not decoded but must be despread
and buffered, ag indicated in Fig. 4. PFor the first TTI in
which the binary indicator turns from a one to a zero, only
the assigned SCCH is despread, and then it is buffered, not
decoded (the mobile station knowing ffom the binary indicator

30 that the SCCH does not contain parameter information for it in
the current TTI).

Referring now to Fig. 5, in another arrangement according
to the invention, the DPCH does not convey a bit indicator (as
in Fig. 4) or a channel indicator (as in Fig. 3); in some

35 implementations, a DPCH is not used at all. Therefore, the
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"is to use; alternatively, the CRC (cyclic redundancy check) caf fo€EfoBilse
station specific (i.e. so that other nobile stations would get a decodi ng
failure when trying to decode 20 the SCCH). In subsequent TTls, the sane
SCCH is used as in the previous case, i.e. only one SCCH nust be despread

and degedele sivant tancomssy Mbt Nrdbei¢ £68i ¥80s dahds Chanlelsaq Wi DPCH
indicates with a O for the bit indicator that there is no data for the

mobi | e $EEPHBNATh {HE heRFedatinederct Hef SO s§CCHn tnel tudrent TTI is
(are) nphedgepdedebyt fish be despngad £opdibuf fered, as,indbeatgdsin Fig.

4. For the first TTl in which the binary indicator turns froma one to a
zero, offyherheonssy gpprsSerlyis delspleattanhont héentifigrbotfered, not
decoded; {hhe,pobil e station L Ng; bi | ndj O that the
SCCH doés no‘%1 contai n par an%%%?%ﬁf%{lérgﬁ%ﬁf%r |%P{iéﬁgdﬂfﬁ§5%£lrl eht TTIl).
Ref errimgbhdw soaFign Spefhfanofher asreangbabntd asbovdi g coonédieion

i nventi gn, .t DP v bit indicator s .in Fig. 4) or a
channel ‘9?% i?:g br%"ﬁﬂ?% E?%ﬁ%%figngg%%ogﬁf ?eﬁ%‘gﬁeﬁ?}o %,Eogmﬁf%ﬂ]i S not
used atfakl itTherefieref the SIGHS, 8i€ F=B12006e nphiheeséasi and when not
receivip t despread and ecode all (or a predefined set of) the
soors t barE R8s THE S BRE ReRD T hE e P eo Pt gk FBE PEESRGRPTS t he SO0
nost eiitheubeeguentexphnesstiyiaendbibte shat tontitdenthfbehaioh isdicate the
nobil e station Egdirectlﬁ I%uch gsw% usj ng a nobile station specific CRC,
as expl 8PHEd“HboUE FATEoRnEL i BR nepyle sStehient AreroBntE $eati on
finds contretchnonibt afBoubDy WitBNreseiPinghgaSPCHs; it reads the
.parameters and receives data in the next TTls according to the paraneters.

10 In subsequenereengenswi ¥6 FI4s, 6f hencpatr ghotpéer Aathagehsntsent on the
sane SCCH, aad the nobile station need Onlﬁ read one S si mul t aneousl y
with reBeFPrig datg. “RBf ePVYPRELABw EBSFPECHALS| Ag9d UABEhEP GPP¥RYefrent
ascor di Bgnt0et Beri nMenthenr (hecRPEHai 6 8gakniysedst onConMey a

arrangement illustrated in Fig. 4, but in the arrangement
shown in Fig. 6, the bit indicator is transmitted in the TTI
preceding the TTI in which the binary indicator is transmitted
in Fig. 4. Since the bit indicator cannot indicate which SCCH
20 to decode, all SCCHs must be decoded if there is no
simultaneous data (i.e: if the TTI does not also convey at
least a portion of a packet). RAs in the arrangement
illustrated in Fig. 4, the same SCCH is used in subgequent
- consecutive TTIs {(until all of the burst is conveyed), and as
25 long as there is simultaneous data in the subsequent TTIs,
only a single SCCH must be despread and decoded. As in Fig.
4, there are at least two ways in which the parameter
signaling channel being assigned can be communicated to the
mobile phone, i.e. either expressly (using e.g. an identifier
30 of the mobile phone on the parameter signaling channel being
asgigned, or indirectly, using an error detection code, such
as a CRC code, to encode the SCCH being assigned that is a
code used exclusively by the mobile). As in the arrangement
illustrated in Fig. 4, the indication of which channel is

35 being assigned is not provided until the TTI immediately

-17-




- 15 éingle bit indicator (either a 0 or a 1), as in the arrange@hfER 2006
illustrated in Fig. 4, but in the arrangenent shown in Fig. 6, the bit
indicator is transmtted in the TTI preceding the TTI in which the binary
indicator is transmtted in Fig. 4. Since the bit indicator cannot
i ndi catgravi &t CEEéZﬁTiOiﬁeﬁﬁﬁ@h &t | 1866 yst+ ben dee oded #éc&@@rf%'s no
S|nultaneous data (i.e: if the TTI does not also convey at east a portion
of a pa@k@$§ CQ@V¢Y€@he arrangenent illustrated in Fig. 4, the sanme SCCH
is used in subsequent consecutive TTls (until all of the burst is
conveyed), aﬁ@ %@ 2hteTonglias ehepeingnti nbheanpvesdéayalamdt he subsequent
TTls,  gqoly. Je SCH gusohe. ﬁﬁ{’%}?fgcéa? decodgd. . fs Lankig. 4,
there are at two ways in ar arbt er si gnal i ng channel being
a55|gne@e@EnEQ@endwmuhdc@@eﬂre@dthee qbbplérmeQBQHheb leithen expressly
(using den rs he nDbll n r nal i ng
channeIS%gP ﬁpogsg?g %f ag%lrec?Py uglﬁg aﬁegpForgﬁgsecgﬁ%ﬁ %%% , such
as a CFEtaDdeoven enthdehehaefkahbplﬁgoasshgnedltbaé,lsna scode. used
exclusively by the nobile). As in the arrangenent illustrated in Fig. 4,
t he indication of which channel is 35 being assigned is not provided until
the TTI Scopedoét ehy TaveOt8oREB 2006 preceding the TTI in which at |east a
portion of the packet is first conveyed. In an alternative_enbodinent, t he
spreadi ng (and Qegersédhﬂgérgegbg Qﬁagoﬂﬁe"bBB@ELQEEQEXbed'-e-_the sanme 5
despr eader mould despread one chip fromchannel 1, then one chip from
éRannel apragagmSBtenarandnivel déyprEating wbukbet peRlisphionoRér thpth the
_next chpplheegugeaeﬁekhgnsreeaﬁts9 9@nt§89pe ¢h Ea%theﬁﬁakloalkp Li§nto be
‘under stood that the above-describ 3 10 arrangenents are onfy il ratlve
of the &ppl iedenbacnf hahebepni AbPphesndf dekerpbededn theeapnbaxt] ﬁf a
parti cubgbe 8tLROUANCohAEN}RYERRLON BaRkRECRSUOHRLARE deacibhed 1N the
nothing about the invention restrictg its use to communication

15 between a base station and a mobile station. The invention is
of use in any situation in which a packet-~sending entity
communicates a packet to a packet-receiving entity where the
packet-sending entity is typically simultaneously in
communication with several packet-receiving entities, so long

20 as the packet is communicated using a packet communication
system including a plurality of parameter signaling channels
gerving as shared control channels (the channels designated as
SCCH in the above description), and also using a plurality of
shared data channels (the channels designated as SDCH in the

25 above description), the packet communication system operating
according to a protocol in which when packet data is to be
transmitted from the packet-sending entity to the packet-
receiving entity, the communication between the packet-sending
entity and the packet-receiving entity occurs over one or more

30 transmission time intervals. Numerous modifications and
alternative arrangements may be devised by those skilled in
the art without departing from the scope of the present

invention, and the appended claims are intended to cover such
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- base station conmunicating a packet to a nobile station, nothlngg%b E@%
invention restricts its use to conmuni cation 15 betmeen a base sta |on and
a nobile station. The invention is of use in any situation in which a
packet -sending entity comuni cates a packet to a packet-receiving entity
wher e %Q%lﬂ%gggﬁmﬁﬁggkp%fygﬂ Mdrx dypically sinultaneously in
communi cation wth several packet-receiving entities, so long 20 as the
packet is comruni cated using a packet conmunication systemincluding a
plurality of parameter signaling channels serving as shared contro
channel s (the channel s designated as SCCH in the above description), and
also using a plurality of shared data channels (the channel s designated as
SDCH i n the 25 above description), the packet comunication system
operating according to a protocol in which when packet data is to be
transmtted fromthe packet-sending entity to the packet- receiving entity,
t he communi cati on between the packet-sending entity and the
packet-receiving entity occurs over one or nore 30 transm ssion tine
intervals. Numerous nodifications and alternative arrangenents nay be
devised by those skilled in the art w thout departing fromthe scope of
the present. invention, and the appended clains are intended to cover such
-18 0 8 F E 6 2006 nodifications and arrangements. 0 8 F E B 2006 Wat is
claimed is: 1. A nethod for operation of a packet-sending entity as part
of a packet conmunication system the packet conmunication system
i ncl udi ng the packet-sending entity and a packet 5 receiving entity, the
~packet communi cation systemusing a plurality of parameter signaling
{channels (SCCH), and also using a plurality of shared data channel s
(SDCH), the packet communi cation system operating according to a protocol
in which when packet data is to be transm-tted fromthe packet-sending 10
entity to the packet-receiving entity, the conmunication

-19-




bet ween t he packet-sending entity and the packet-receiving ent{tly F&dcanis
over one or nore transmssion tine intervals (TTls), the nethod
conprising: a) a paraneter transmtting step, having the packet-sending 15
entity transmt to the packet-receiving entity at |east sone of the
paraneters for decoding some or all of the shared data channels using at

| east dHEtofis Heladretheter signaling channels; b) a data providing step
havi ng the packet-sending entity 20 provide to the packet-receiving entity
the data to be conmunicated using at |east one of the shared data channels
accor dilng th MHEShiaRCHerasicd 8éd2orarketafendiny Inel tpaakRRer

si gnal idg £Lhamels i it RO LRA, AFREChHa Lk 8ASE kM S £fh having the
packet- 25 sending entity continué to use the sane at |east one paraneter
si gnal i 9% e iiel ud ng ddsive ofgttampeneisdf sntdbyodndgr dapdckelddi ti onal dat a

t¢ ansmitd ed on At 83SH, MR %}cactklé% Tared i dat 8o, C Q@&jn%%fs)rggt € same

packet -receivirng entity in the subsequent consecutive 30 2. The
met hod fumd bty Kt weeresiatdm sigeagdngnmehennel sah8aCH} | ngndtehsot he

packet - i ent.i t-v: his. 10 {he acket-r L.¥{ ng._.ent | ithin a
TTI at ?Sg%g%nag nlgﬂoa{‘htthfeaqrggh@%gdgdétﬁ 5%6 nsgrsa g?%%”s 19%1%6 %%k:,\%\g sone or
al | of ¢drensiiarad aatsy atrangleratvirichiancolrdingxto Tl pr8todhe imetitodciof
claim 2,, wherei,n in,the data providing.step, . the packet-sending.entity
providégh?%)Qﬁﬁkiﬁuﬂﬁﬁgfﬁ%é¥©?ﬁb a@ﬁ%P?§e§nffﬁg T PAETT 27 S ¥91 | owi ng
1he TTleniniwhitch the parstermatereisiigraldntd tghanhel coamtnaastiéhed the data

to b i cat ed ' t l.east f th h data channel s
accor di e TORR H e iA S i (GO0 A PRSP BASESbAECC ol et or

tsi gnal i gt Dharmedurd over e et hegdoft relnainmedd chut i her i 6e8PvaBENg, prior

h [ rotr jttin h f:
to the ('P%Ig)rr,mtehetmeaft o téowmp isstieg;;’:t e steps o

a) a parameter transmitting step, having the packet-sending
15 entity transmit to the packet-receiving entity at least some

of the parameters for decoding some or all of the shared data

channels using at least one of the paraméter signaling

channels;

b} a data providing step, having the packet-sending entity
20 provide to the packet-receiving entity the data to be

communicated using at least one of the shared data channels

according to the parameters provided on the at least one

fhf parameter sgignaling channel; and

c) a further parameter transmitting step, having the packet-

25 gending entity continue to use the same at least one parameter
gsignaling channel to transmit parameters for decoding any
additional data transmitted on at least one of the shared data
channels for the same packet-receiving entity in the

subsequent consecutive TTIs.

30 2. The method of claim 1, wherein in the parameter
transmitting step, the packet-gending entity transmits to the

packet-receiving entity within a TTI at least some of the

-20-




“a) having the packet-sending entity indicate to the packet- recBigvirg§ 2006
entity that a paraneter signaling channel is being assigned to the

packet-receiving entity for one or nore 15 consecutive TTls sufficient in
nunber to provide paraneters for decoding the shared data channels until

there iSafamd@SSAlin ddrddiRcskbarmoef a4at arceAst LhstiA%alhg ls

i ntended for the packet-receiving entity; and b) having the packet-sendi ng
entity WsEith the s ddidet - 20 receiving entity a paraneter signaling
channel. 5. The nethod of claim3, further conprising, prior to the
further_paraneter transmtting step, the steps of: a) having the

packet -3endfhfy Tegiihad ortliadue 2o vingdiedat an that dehe BEAELPHRANBERR .

signali@geglg@aﬁ_g : i t al.n.par S : ding the
data provided on tﬁgkgﬁgfgﬁﬁﬁggigggﬁggﬁglgbiﬁﬂghgg§%§§ %%?%lgn b) prior to
o? in tHeCiEstiTTihe EThhilgmegipdetlivododflovieg phek&TIi sntwhhshi thed over

t he sh CQ%QQQL i .he - di Lty sjignal to the
packetéégg%ﬁ%§%g 3 en€i€§hﬁﬁg?g?hg@p§?%%§ gFigﬁg%agiﬁgééhéﬁn% is no

| onger cenmighetted ddierpadkdieasdceine rg ¢ehei ehare@136t8 EERBNAODS 6. A

met hod in-cl ai wher ei n.the packet.-sendi enti ssigns a

par arret%?célf%#é i{r%lltc vanne arr\l/(:‘itaer;asn (])Cror%tdieénogo%\g‘gy@é i%\a}gf 9"Gedi cat ed
pagi ng wheametel DPGH)a 1 tdre dhefroraat i on being conveyed in the TTI prior to
the first TTI in which at least a 5 portion of the packet is conveyed. 7.
A nmethod as in claim4, wherein the packet-sending entity assigns a

par anet €r sTgnahénigod hahneladwy 3, ndiucathieng coweriaindedpeabedtpaghag channel

using i indicator that the cket-receiving entity is being
{assi gng]agggﬁé‘?%%re S ghath Stfé”c%i‘r?néﬁtt,eptshé’fbi nary indicator being first

g
conveyed,in #}h AJ o Lmed] af e recedi the first TTl in which at |east
a porti 3h o atgﬁlégpzti}éﬁe? ?féecoﬁ%%cgélag %I?Qgt%ef'ﬂ ﬁcﬁgeiﬁoc#g?rr?é)?ﬂﬁlﬁerei n,
i n conbreativnnyi ehtisiynghat a parameter signaling channel is being
assigned to the packet-receiving entity for one oxr more
15 consecutive TTIs sufficient in number to provide parameters
for decoding the shared data channels until there is a
cessation in the stream of data constituting the packet

intended for the packet-receiving entity; and

b) having the packet-sending entity assign to the packet-

20 receiving entity a parameter signaling channel.

(" 5. The method of claim 3, further comprising, prior to the

further parameter transmitting step, the steps of:

a) having the packet-sending entity continue to indicate
that the same parameter signaling channel is to be used to
25 obtain parameters for decoding the data provided on the shared

data channels in the next TTI; and

b} prior to or in the last TTI in which a portion of the
packet is transmitted over the shared data channels, having
the packet-sending entity signal to the packet-receiving

30 éntity that the parameter signaling channel is no longer

assigned to the packet-receiving entity.
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ta bfnary bit indicator in the dedicated paging channel, the 15§g [Lg 2006

packet -
assign
turn u
par ame
7, whe

sending entity uses an error detection code for encoding

ed paraneter signaling channel, an error detection code that |s in
sed exclusively by the packet-receiving entity for which the
ter sigRalidw apdwqmﬂ%laal%l hei %ex%%%' %@dpaéile@ sAndBhY Oéjn@ﬁ:)hn claim

rein, in conbination with u3|ng binary bit indicator int

dedlcat%ﬁ?%ﬁ&ﬁrﬁ;ﬁﬁﬁﬁﬂﬁﬂer'ﬁﬁ@naéa@EEFh§@@@ﬁnglénﬂnﬁyr@@hWQysC@ﬁV@Iﬁﬁn|f|er

of the
channe
as in

| ea

entity
si gnal
excl usi
si gnal
claim
| east
convey
of 51t
@anne
aSS|gn
pagi ng
i's bei
‘bei ng
preced
convey
15 the

15

20

25

30

Pack d
I an%ﬁg&ggggﬁg?gfgg%i thégghgﬁﬁi geF%Spgégggﬁgéléggg€%&gA met hod

ctanyevrd whertdian T EHQOFTKQ foinedifdtreity TTpr ecedhnght At Td4st na whi ch
5%0?££5Ht65”£H§ é§g§é¥u¥ga }jlrst conveyed, the packet-sending
et

ses an error ction col ﬁ%r encodi ng the assi gned paraneter
ing channel, an error detectlon code that is in turn used 30

| he te
e vy e Akl el G L gt el
4asah@m@|a|param&;éfﬂsmgnaimﬁgeaﬁfnn@aequnnglthelﬁglovermhhch at .
a e pac is_.first.conve acket - sendi ng en
s, 88{&%?%&1 Q%aélnr%gcgl e aS RS ehiinar béfl%cﬁggg ﬁEﬁE g i degtl fi ery

hpapb@kere¢exxﬂngrqpumﬂytgsthyﬂmg assiigned a patraneter ssggaalinqg
I h d as |n cl.aim mhereﬁﬁlthe packet - sendhgg entity

SChanarane i 5| %ﬁﬁ%ﬂ?lbﬁﬁfq &kt CRYVEVER &R tated
tdnmmadateu?sy I‘];gré?cé:ﬂlrr&j yeHendiigaitorritihathn whe ckOapackaktr gcpoytgnentity

n i gne par anmet er gnaling channel, the binary indicator
f$F2€§%3%V§§%% %%1??ﬂ¥eﬁﬁd- i medi ately preceding the TTI inmediately
ing the first TTI in which at least a portion of the packet is

ed. 13. %&F %hod as | wherein, in.the TTI suﬁse yent to
%TI ‘-?nm e ?%elrblﬁﬁjﬁ“g}l’t“f iCatorH §° Paydarol1E eU‘g:Lng

a binary bit indicator in the dedicated paging channel, the
packet-sending entity uses an error detection code for encoding

the assigned parameter signaling channel, an error detection

code that is in turn used exclusively by the packet-receiving

entity for which the parameter signaling channel is being

assigned.

9. A method as in claim 7, wherein, in combination with using
a binary bit indicator in the dedicated paging channel, the
packet-sending entity conveys an identifier of the packet-
receiving entity being assigned a parameter signaling channel

on the parameter signaling chamnel being assigned.

10. A method as in claim 4, wherein in the TTI immediately
preceding the TTI in which at least a portion of the packet is
first conveyed, the packet-sending entity uses an error
detection code for encoding the assigned parameter signaling
channel, an error detection code that is in turn used
exclusively by the packet-receiving entity for which the

parameter signaling channel is being assigned.
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*dedi cat ed pagi ng channel, the packet-sending entity uses an eQrOE“ 2
detection code for encoding the assigned paraneter signaling ﬁanhglimﬁn
error detection code that is in turn used exclusively by the
packet-receiving entity for which the 20 paranmeter signaling channel is

bei ng aspi gneGrethtba AdTBLNQd A% 4N GhHAD; 12 i IWRBEEIPR mméhﬁaﬁéri subsequent
to the TTlI in which the binary bi't i ndicator i's conveyed on the dedi cat ed

pagi ng RFREMEINT tiHee plltketn séhdimgtedsiany compaydonont the parkebete?
si gnal i pg- ghannele el ng:k?esﬁﬂa%}%q’“s%@zdl g@ﬁe&;{a%énqteygheoﬂaeﬁct -recei ving

entity being aSS|gned a parameter signaling channel.”15. "A nmethod for
havi ng Rayritketrr r@cﬂﬂaﬂurrg; ertdrnelr dedinge a@sigaeket afr édent ptketeoSendi ng

eptity tg ludi ality of
pgranetggég%mgﬁgﬁgﬁg%ﬁlcqgﬂuﬁ#g“ Sg%?§¥£ %ﬁ%g%%grgl rgggkggared dat a
channel sigisDCH)g ¢Hﬁnm©hnun|cat|on syst em oper ati ng according -23 0 8 FEB
2006 to a protocol in which, when a packet is to be transmtted from the

packet -sending entity to a packet-receiving entity, the packet-sending
entity provilesetmod gl cat iomithat, temsickethe packetbeeadimyneoaied to the

packet - n n he. onnunlcatl n.bet. he packet sendlng
entity %%% (‘%#’ gaﬁ?}?l%gt?%écel \ﬁnna;len |cty occ.lurbrlﬁ ng cL\{/ng'cmﬁe Srindre

transnléednuateﬁcpagimgnmhéﬁnelfusﬂﬂgfuxbxnﬂﬂylxndﬂgatbe shepsthé: a) until
Q packet - sendl % entltg assi a paraneter |gnaI| tchannel io t he

bloket PRCET LT ho eIy, SR ha A e SPFFRE G Frg"aeepPead
thI t hechanasakt ethél}gl iwémﬁlzﬁwm:s\hmdngieﬂ:iﬁt& @o@ﬁ@q’@d Hen i I&ﬁébmutnse; '01;]
t-he paranet nal i ng. chan erein t redet erm ned subset of the
\paranetéwmggbﬂg?iggpﬁ?ﬁéhﬁﬂ% gh?eﬁﬁﬁuﬁm%ﬁ4ga HﬁecﬁgﬁggoFgetEérﬁﬁraneter
signal i mgrchamneish 45 Daonce poRaiaieiercisd gﬂﬁl}de&g igharmekyes . first
assigned to the packet-receiving entity, having the- packet-receiving

entity interpret the assignnent to be an assignment of a
13. A method as in claim 12, wherein, in the TTI subsequent to

15 the TTI in which the binary bit indicator is conveyed on the
dedicated paging channel, the packet-sending entity uses an
error detection code for encoding the assiagned parameter
signaling channel, an error detection code that ig in turn used
exclusively by the packet-receiving entity for which the

20 parameter signaling channel is being assigned.

14. A method as in claim 12, wherein, in the TTI subseqguent to
(;} the TTI in which the binary bit indicator is conveyed on the |

dedicated paging channel, the packet-sending entity conveys, on

the parameter signaling channel being assigned, an identifier
25 of the packet-receiving entity being assigned a parameter

signaling channel.

15. A method for having a packet-receiving entity receive a
packet from a packet-sending entity using a packet
communication system including a plurality of parameter

30 signaling channels (SCCH) and a plurality of shared data

channels (SDCH), the communication system operating according
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" paraneter signaling channel for the current TTI, and having thg D 2006
packet-receiving entity despread and decode the assigned 20 par rgefgl’a
signaling channel in the current TTlI so as to obtain paraneter data from
t he paraneter signaling channel; c¢) having the packet-receiving entity use

the paramet ¢irdiR1 iih WeadiNgWhhe coptentiof st hg shared data Lhannghs in
the subsequent TTl; 25 d) having the packet-receiving entity nonitor

i nf or Mt P2FEIMATICHEEd By itthe tpack PRckefdiragetyiing yerbl s, tidelet er mi ne
whet her 1 He 17265 least a.:pattLpn_ of 1) d N each
R T T R R TR BT A TR AN S L St
packet 4% b sigmiunisttedeta kéed praketameeks vihgvengithe plaeket - recei vi ng
tityg:ﬁ[%m- si.gne raneter _signaling.c nel _and .al so

gj;code the a@gc%gt%eryéy k%gr%a&%e grgl%s%&na%ltng%g éﬁﬁeg?gén Ei“ﬁ(ga@q% %a%eBt 2006 f)
for thedastviFg qmtivhi documpdnig aveef dnlee opacket tsansmbasshontiethover the
shar ed nnel,s, hayi t he packet- .receiving_entity despread only the
assi gne%ﬂt)%‘ga%’e?ch simge;%a qr%gcoglgfpﬁﬁellngaﬁ&eaPESPBUgFér t he assi gned
paranmeter 5 si l.i.ng channel ;: thereb roviding that once a paraneter
si gnal iaﬁ)g chu}il}\nag'f1 t}f% %as@f%%_e%e?‘gl??\egﬁgﬁgt%% %Iil”?’/i%gpae]ﬁ?rf‘ﬁ/&f or
commﬂis::‘agxhangixag qieenked | ttdi’letlaéSj)@ﬁEQtpﬁé@Q’B{rBﬂigSé@t[]ﬁ&ﬂrﬂ@n_(lﬁhhﬂﬁ@e&héS u?]ed

t he cket-receiving entity.in each subsequent TTI as |ong as 10 there
f‘i at I%ag@fé(%‘]b%?‘?]r%]rfl%fe?%%t%a%?%?r?ﬁgtﬁﬁfs%%e%ﬁé?fﬁe‘ceﬁ'l?1 W@n there
is at |&estinal Posnd ole@bdé hg posheteinihbe ssHbseqenthd Thard@btdhe

subsequent TI] the packet-receiving . entity despreads and decodes only one
par anet%lrg%"i‘]g}fé?i?}@gn %]a%ne‘i"h%?lf%h@ W?hPFﬁ%eH%%”‘all&%n%@P%?t artl When there

s not wdrdibet €2S4ignfDIhd 0PhOinkDE packetnip Lhe, sybseayentoddloefor the
subsequent TTl the packet-receiving entity despreads all the par amet er
si gnal i e cPRRMET ST amtPRELASSCBRAERESAl |, one, or

15 b) once a parameter signaling channel is first assigned to
the packet-receiving entity, having the packet-receiving
entity interpret the assignment to be an assignment of a
parameter signaling channel for the current TTI, and having
the packet-receiving entity despread and decode the assigned

20 parameter signaling channel in the current TTI so as to obtain

parameter data from the parameter gignaling channel;

c) having the packet-receiving entity use the parameter data
3 in reading the content of the shared data channels in the
{ subsequent TTI;
25 d} having the packet-receiving entity monitor information

communicated by the packet-sending entity so as to determine
whether the next TTI includes at least a portion of the

packet;

e) in each TTI until the TTI prior to the last TTI in which
30 a portion of the packet is transmitted over the data channels,

having the packet-receiving entity despread only the assigned

parameter signaling channel and also decode the assigned

parameter signaling channel; and
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*none of the parameter signaling channels. 16. A packet-sendi nggeptigy 288
operation as part of a packet 20 communication system the packet
comuni cation systemincluding the packet-sending entity and a
packet-receiving entity, the packet comunication systemusing a plurality

of par anet ergo,signaling: channgl s,{(SGCH) L AN A S0 Ysidgpplural ity of
shared data channels (SDCH), the packet” communi cation system operating 25
accor ditigpisnit {rdtae! tihe wiatedwrtat padianalat a having behe tpapisztit t ed
from t he hacksts sendi i Q -. receivi Lty, the
conmmuni caCPT@lonerE)get ween@hcgégp%%%ae% -%I](ia d,it%gecgéésnﬁrfe%/&%dpﬁqﬁegp%%cket -receiving
entity cnakloyerhamee brambral sa rranstessilon dssmeynad eransdee(dil s), the

@cket 551%}9%12%5%2%}1&%%@81’30 conprising: a) a paraneter transmtting neans,

for havi sending entity transmt to the packet-receiving

Shar ol dat a CRETHT SERT KoM TR TOOTE BICTHE Ryt gL 98 oied 52006

shared data channel E%Ying
si gnal i g admimedS; td)tlee dadekgr -ove ck hgi mepaas; i f@r fdavidgmimecating a
packet-sending _.entity, proyide to the packet-receiving entit e data to
be corﬁﬁé}f%‘%’t e?%s?%%lg?e%{e%%’fa%%%eﬁf%%a HaF et cﬁn?r%?‘i accor di ng
to the e aredtiess- psovi bty omnthey ain| €8sk OMSsePIERATELET S ONdhd Ngs
c(gannel; and ¢ %Effrther parangeter transmtting neans, for having the

ent i

Hacket - S&wif St i PR 1R Uk PR RaMEShI 1T cHaE PHRSCHAR At er

si gnal ingr chandelhé® thensnis parvaBiers HoFt 10n deeodibgoany-@additigaal
data transmtted on at |east one of the shared data channels for the sane
‘packet - FERIEFAYE ehf T t yTOF nthpeshinsederht TEbnske BR GRS TTreCe ivinghe

‘packet - s@ndi POALBHHE YA 2 b 2R dBe s WHET S1 Hnd hea rPALERBL 8L ghi B sy t i ng
means is operable so that the packet 15 sending entity transmts to the
packet -] nglend i vithi Ehe ndaka Trhanpe]l sasand orleenf thate phe anet eds f or

fecodi NDe B, OfoBtlon of the packet in the subsequent TTI, for the
subsequent TTI the packet-receiving entity despreads all the
parameter signaling channels, and decodesg either all, one, or

none of the parameter signaling channels.

16. A packet-sending entity for operation as part of a packet
20 communication system, the packet communication system including
the packet-sending entity and a packet-receiving entity, the
packet communication system using a plurality of parametexr
signaling channels (SCCH), and also using a plurality of shared
data channels (SDCH}, the packet communication system operating
25 according to a protocol in which when packet data is to be
transmitted from the packet-sending entity to the packet-
receiving entity, the communication between the packet-sending
entity and the packet-receiving entity occurs over one or more
transmission time intervals (TTIs), the packet sending-entity

30 comprising:

a) a parameter transmitting means, for having the packet-
sending entity transmit to the packet-receiving entity at
least some of the parameters for decoding some or all of the

shared data channels using at least one of the parameter

“25_




"of the shared data channels within the next TTlI. 18. The packet-ggngggg%aﬁ
entity of claim17, wherein the data providing neans is operable®s “Ph q

t he packet-sending entity 20 provides to the packet-receiving entity in the
TTI imediately following the TTlI in which the paraneter signaling channel
is transgadlat tdedatas to be communi cated using at | east one of the
shared data channels according to the paraneters provided on the at |east

one’ parget ef & enahtae ehapnelan?d 49 }H@irﬂ%‘(’é@% SEAU NG &Mty of claim
18, further conprising: a) nmeans for having tThe packet-sending entity

i ndi cat@t Y 1O Ptk et ridtirAde eiteesi vhea entperandterdgiyna ity channel
I's bei ngy@ssh gnaded 0,4 118 RACKEI s LeCH V1 08 Sl !éd}é[a% R Olha Ly :
consecutive TTls sufficient in nunber to provide paranmeters for decoding
the shat@eP¥ding chantes arandtererprovided casstte ork | leadie st eam of data

constit f%g%é&e Qf‘?fﬁ%ﬁ 610, 8.5 ’B 2096 intended for the packet-receiving

entity; an mean avi ng t'he packet-sending entity assign to the

packet - recei yi |t ' | i channel . 20. The
backet - Condi g SniTTy S AT o Te- PR NEITE! o™ R for
havi ng paekpackend smmdmyl ontedyt Tomt | toeuto tindi cate dthatetbe came
par anmet i i channel .is to be wused to obtain parangters for
decodiH§£¥%gg€%¥a£ %ﬁw%ﬁgl%%ﬁn%%% %%a?%%n%%}E.%%ﬁﬂﬁ%$§r?n Phe next TTI;
ahd b) deerdingramavaddd t henghcketa senahagi epédtyn shgnbbato dhe ofi0
packet-receiving.entity that fhe_paraneter signaling chapnel is np | onger
Pl gnettit cF A HES ket TR oE St L0, STHE DRTEHAI FHGe bEIRY RovFed
prior tinothénshbeedasit Tdbnéscudi-ed Tarporti on of the packet is
‘transmitted over the shared data channels. 15 21. A packet-sending entity
as in claim19, wherein the packet-sending entity assigns a paraneter
si gnal i hg. chEmngbackiet - denfdimpptdri tgomfeydd iov ek, awiedeeat edlepagi ng channel
(DPO) o e L OF BN DS cony e d e TTY cprior Lo the first
15 sending entity transmits to the packet-receiving entity within

a TTI at least some of the parameters for decoding socme or all

of the shared data channels within the next TTI.

18. The packet-sending entity of claim 17, wherein the data
providing means is operable so that the packet-sending entity
20 provides to the packet-receiving entity in the TTI immediately
following the TTI in which the parameter signaling channel is
(”H transmitted the data to be communicated using at least one of
the shared data channels according to the parameters provided

on the at least one parameter signaling channel.

25 19. The packet-sending entity of claim 18, further comprising:

a) means for having the packet-sending entity indicate to
the packet-receiving entity that a parameter signaling channel
is being assigned to the packet-receiving entity for one or
more consgecutive TTIs sufficient in number to provide

30 parameters for decoding the shared data channels until there

is a cessation in the stream of data constituting the packet
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“TTI in which at |east a portion of the packet is conveyed. 20 2@. @ "
packet-sending entity as in claim 19, wherein the ( packet-send éh g#tFm@
assigns a paraneter signaling channel by indicating over a dedicated
pagi ng channel using a binary indicator that the packet-receiving entity
i s bei ngnhossianetbR cRargaeter - sbonaling ehanpgl ., shfe binary indicator
being first 25 conveyed in the TTI imredi ately preceding the first TTl in
whi ch at) | eagtads st i 190 Oigt L ey : 23. ket, - di ng
entity aé in claim22, mher%i%?epggg%%ﬁbgﬁg??%ﬁ §?%ﬁgﬁs?§gggﬁb?%a?§gbit
i ndi catBRCFAL t Fecdbdi ket et 1 pagh ngachanher, sigeapaniethsending entity uses
an error 30 detection code for encoding the assigned paraneter signaling
channel, an error detection code that is in turn used -27 0 0 F E B 2006
excl usi %@t y Bye thrchpdciaandiateiafitigyemtli 1l afior 18hi éhrther pamangeéng:
signaling channel is being assigned. 24. A packet-sending entity as in
cPai m 22} wheeend, fon heorbd nalhé opavkeh-ashdgna bhhaty bentindechdor in the
ded! oat apcRag! PG CNENCLanl NS, PARKEL; SERdhO0: RO LixnRRRVEYS BTpLACNt I i er
of the packet-receiving entit %elng assigned a paraneter ~Signaling
channel ugadt he phraiheterrangnalsnforhdanellibgi hje dsthgpedvidsd én
packet - dj ti as:. | iml wherein.in the TTI 10 i nmediately
precediﬁggtﬁggﬁgﬁ ?%y%h?%%ﬁgéigeégtg%epg?flogT%f ?Hg packet is first
conveye th ket - s in i s_an..error. detection.code, for
encoding)theﬁgggggﬁéﬁ %%?%ﬁ%tggé é¥§%§ rﬁan%ﬁ%ﬁn%PFlﬁﬁ g6t ?eEPFon code

1fat. i spankebtrneagstedinexehustyetgabythbheppacketeresgigvabgngnthaynédr which

the 15 r r signalin hann i s_beinpg assi.gned. 26.. A pagcket-sending
entity B8 BEEL ok 008 e O e B8R R RR R GARE SO0 Reh P RS the T
whi ch atigeating peibgoprofrideélieppacketoi srf instheohueyedrt he which

packet - sendi ent Lt conv ,.on_the paraneter signali channel bei ng

assignea,pgﬁggania ngF?ig?cg¥EtH§ Bﬁ@ﬂ@g}%gggiVVﬁ§ gﬂ?iﬁggﬁggnaa5§signed a
channels.

15 21. A packet-sending entity as in claim 19, wherein the

packet-sending entity assigns a parameter signaling channel via
information conveyed over a dedicated paging channel (DPCH),
the information being conveyed in the TTI prior to the first

TTI in which at least a portion of the packet is conveyed.

20 22. A packet-sending entity as in claim 19, wherein the

"../‘.\\\.
S

packet-sending entity assigns a parameter signaling channel by
indicating over a dedicated paging channel using a binary
indicator that the pabket—receiving entity ig being assigned a
parameter signaling channel, the binary indicator being first
25 conveyed in the TTI immediately preceding the first TTI in

which at least a portion of the packet is conveyed.

23. A packet-sending entity as in claim 22, wherein, in
combination with using a binary bit indicator in the dedicated
paging channel, the packet-sending entity uses an error

30 detection code for encoding the assigned parameter signaling

chanmnel, an error detection code that is in turn used
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‘parameter signaling channel. 27. A packet-sending entity as inaglpgglgﬁﬁ
wherein the packet-sending entity assigns a paraneter signaling channel by
i ndi cati ng over a dedi cated pagi ng channel using a binary 25 indicator that
t he packet-receiving entity is being assigned a paraneter signaling

channelexd it BNy Yl AoBLRIoReiRGeh ks, cGONVEYedL! dnibe dHl i mredi ately

preceding the TTI inmedi ately preceding™the st TTI In Ich at |east a

port i orpafanier Fdaketl ing chavepdd 1s3De28g Aspagked-sending entity as in
claim 27, wherein, in the TTI subsequent to the TTI in which the binary
bit indicator is -28 0 8 FEB 2006 conveyed on the dedi cated pagi ng channel,
t he paciet - Feritidrgt -@sidiyousas 14y esr on gerémt P8n ebdeefnr ®mcodi ng the

assign el er. .Sl | C Or ect i c : isin
Forn s e Sy D o e o RARTy bR, THESEaPBE ek e Re R LV
par anetEag wigrdidmg lchdamse lpaick eheisegdassi gnédty2@oniepacket idemdihgeentity
as in clai 7 ej in the TTl subsequent to.the TTl in which the

b1 nary 5 (1 AT AR Ry BE o A Gedr C4PRa paaPRE BRaRhel . t he
packet -santh g eritdiine lcany eys:, peiraes erakdmebeins ghahnay baangel being 10
assignqg fﬂni entifier of the packet-receiving entity being assigned a
paranete%séﬁd% 1ing channel. 30. A packet-receiving entity for receiving a
packet froma packet-sending entity via a packet comruni cation system

i ncl udi a plurglity of. .paranet.er signaling.channel SCCH; 15 an

pl ur al i?%' of}l?sﬁ)'naaérakee TR 1§cy( §I%I50n Cﬁ%ém grogmrﬁﬁle%ﬁﬂlo sy ‘?eﬂ?f

bper at | hrygnexdarel n el iprepttdeo IT'Tm inkikdleh wheneaspaekpbrt sohoobe
transmtted fromthe packet- sending . entity to a packet-receiving entity,
 he packEt ARG R (OIS o o BRERE o R0 RBCEEBPoP eito b
20 comamntcatds¢eidie akdor egricding &hd bysibhedcparHneeati on  bet ween
t he packet-sending entity and the p ck—et-‘receivin%h entity occurring_over

one or bRt iHgd %ﬁﬁ?ﬁvtﬁqn?§§ﬂ§3 qgtlon code at is 1n turn uséd

exclusively by the packet-receiving entity for which the

15 parameter signaling channel is being assigned.

26. A packet-sending entity as in claim 19, wherein in the TTI

immediately preceding the TTI in which at least a portion of

the packet is first conveyed, the packet-sending entity

conveys, on the parameter signaling channel being assigned, an
20 identifier of the packet-receiving entity being assigned a

parameter signaling channel.

27. A packet-sending entity as in claim 19, wherein the
packet-sending entity assigns a parameter signaling channel by
indicating over a dedicated paging channel using a binary

25 indicator that the packet-receiving entity is being assigned a
parameter signaling channel, the binary indicator being first
conveyed in the TTI immediately preceding the TTI immediately
preceding the first TTI in which at least a portion of the

packet is conveyed.

30 28. A packet-sending entity as in claim 27, wherein, in the

TTI subsequent to the TTI in which the binary bit indicator is
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"the packet-receiving entity conprising: a) neans for having th§ g FER 2008
packet-receiving entity despread all 25 the paraneter signaling channels
and decode a predeterm ned subset of the paranmeter signaling channels
until the packet- sending entity assigns a parameter signaling channel to

the pagkeleyasehyivtlk ed st eI ﬁ]l@lgt Q%a%estet %@ gsgkét'bg@ﬁafﬁ% the

paraneter signaling channels is é€i ., one, one
par amet @R 5F Yy iate e e sietkﬁ)ctrmns:dd@r fl@avenQOdhegpabkeaseegmm ng

B L T

assi gnment for the Curre avi ng the _ 006
recei vi grentseqy Qﬁecslptsetacblagndn}detdt&j@adk@tawcgmedngaeamtgr fosi ghathng

channel S0 a bt.ai n Jfaranet er ata fromthe
pgranete$ eégnaegﬁégg% ngfjwﬁfﬂ%ﬁﬂé§f%ﬁ}% aveng the packet - r ecei vi ng
entity use the 5 paraneter data in reading the content of the shared data
channel s ﬁH?? T ns f having acket- cei vi ng
entity nDnltor or ﬁ;é%ﬁﬁﬁg | ¢ byaﬁﬁb%BaCWQ?rs ﬂdihﬁ éﬁ?lty SO as
to detE&Fhi srebsdmpdyer chle:l'rtE)CETIl"ﬁln |wtmld]ﬁe31eatolhaayt batpmntihoatet: i&0 the
acket; s for, hayi t packet |V|ng ntity des only the
; SheETa e e e e AR i, T8 L Blte PoLKS CaSer e

aSS|gne% par-amet er S|gna
par anetemtstgrmd)mvgyshamedhe oz tett &lm_:j‘.riall:;,h@echﬁﬁhemrb@ﬁngo the | ast

TTI in which a port of p is transmtted over the data
thannel F5E9FH) e?%ﬁ Nﬁgtﬁﬁ%Iﬁﬁ%ﬁ%ﬁIF&@&V&PﬁgegﬁﬂFyybﬁéggread
only thasa5§m@@e@ m&w&m&ﬂéﬁ &i gl and al so buffer the assigned

paraneter signaling channel for the Iast TTI in which a portion of the
{packet is transnitted over the shared 20 data channels; thereby providing

a packeser eCRiyadfﬂgetemeiaéeypHng\/rémimgﬂC&r gLt phgraki figomhannel s

aSSIQned tﬁethe gging entlty via a packet communication system
including a plurality of parameter signaling channels (SCCH)

15 and a plurality of shared data channels (SDCH), the
communication system operating according to a protocol in
which, when a packet is to be transmitted from the paeketw
Sending entity to a packet-receiving entity, the packet-sending
entity provides an indication that the.packet is to be

20 communicated to the packet-receiving entity, the communication

between the packet-sending entity and the packet-receiving

entity occurring over one or more transmission time intervals,

. .
: '

the packet-receiving entity comprising:

a} means for having the packet-receiving entity despread all
25 the parameter signaling channels and decode a predetermined
subset of the parameter signaling channels until the packet-
sending entity assigns a parameter signaling channel to the
packet-receiving entity, wherein the predetermined subset of
the parameter signaling channels is either all, one, or none

30 of the parameter signaling channels;

b} means for having the packet-receiving entity interpret an
agsignment of a parameter signaling channel to be an

assignment for the current TTI, and having the packet-
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'recéivin entity for communicating a packet, the assigned par t
signaling channgl is used by the packet-receiving 25 entity inaizgcﬁm?[mﬁ
subsequent TTI as long as there is at least a portion of the packet in the
subsequent TTI, and when there is at least a portion of the packet in the
subsequeate i na f & 3 éggggﬂj T 5 v, ALY
desprgads %%d n%eco%%aés}hg?y one %%n%%%%gfi%%r%\%fﬁﬁ%r%%rﬁong with the
30 dat a5 tHAmhENS, Chanaheln tHes ecusremt BT |sasis & porhiaim gfatdiest gacket
in the egHent I eguent TT e packet-receiving entity
despr eaﬁi@il I thet%%r%?r%%%?égsfg%%?ng %h%}hanllé?ési,]’ and decodes ei tggg glll A
one, or.yion Qe iggg!' nels. -30 0 8 F 2 .
systemcgonpe?(%?éngfora% pa E{el%é en |éhlggreéf:§elajfn‘§/%n%n%wb])t}é %%%E@?grecei vi ng
entity, Pavrmeeee| ity bnpa@&dingrthnt¢mnt¢mmkmﬁ-Eh&uﬁhmx@dﬂ@iwaria a packet
conmuni j yst e ' Ln urality of parameter signaling
channelgﬁ%%£§$§ f%ngﬁg %ﬁ%%%ﬁ#?§£g¥Péhared data channel s (Sﬁﬁ}ﬂh tug
comuni gat i t rating according to a protocol in i ch, en a

ket 15 taBetE ARG L Be f P Pe Backere G Fe B TSP 6ok
packet _ _ )
packet - feterwangorntotpunt det packet tHO Soridd hgs@ndihy ﬁ;ﬁ@ytjﬂﬁ&t)a@s to
P ) ; € -
enti £y, CERE DN EeT bt PbeRvEen The HaRUtS Sntl 95 ard KhECIon of © 0
b@cketltheepatMQt;entity occurring over one or nore transm ssion tine
intervals; wherein the packet-sending entity conprises: 15 al) a paraneter

transm ¢l i ngnemanstof ofianiandg Nghd hea PlasketecSEAMhANG 81 & § YabEgnssat to the
packet - r ecei l\-e/}%ng entit | east some of the parameters for decoding sone

, t .
‘or all Y% ¥h es%%‘?%%ln%%?%a]ém%%%?ss%%?%l% tarrebnandfalpe paradet er

si gnal i tige cheanghed Réramdtdr 08l Gndl Oy ARG ABANS, £Q6h BV NGRE e the
packet -,ﬁ,ﬁgdéggorenti ty provide to the packet-receiving entity the data to

be to the last TTI in which a portion of the packet is
15 transmitted over the data channels; and
£) means for having the packet-receiving entity despread

only the assigned parameter signaling channel and also buffer
the assigned parameter signaling channel for the last TTI in

which a portion of the packet is transmitted over the shared

20 data channels;

thereby providing a packet-receiving entity in which once
a parameter signaling channel is assigned to the packet-
(ﬂ? receiving entity for communicating a packet, the assigned
B parameter signaling channel is used by the packet-receiving
25 entity in each subsequent TTI as long as there is at least a
portion of the packet in the subsequent TTI, and when there is
at least a portion of the packet in the subsequent TTI, for
the subsequent TTI the packet-receiving entity despreads and
decodes only one parameter signaling channel along with the
30 data channels, and when there is not at least a portion of the
packet in the subsequent TTI, for the subsequent TTI the
packet-receiving entity despreads all the parameter signaling
channels, and decodes either all, one, or none of the

parameter signaling channels.
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communi cated using at |east one of the shared data channels aqygrdhﬁggmg
the paraneters provided on the at | east one paraneter signaling cha

and 25 a3) a further paraneter transmtting nmeans, for having the

packet -sending entity continue to use the sanme at |east one paraneter
signaling channel to transmt paraneters for decoding any additional data
transm tted.onaabykeast @@@p@isiﬁ@g shared data channels for the sane
packet-receiving entity 30 I n the subsequent consecutive TTls; and further
wherein thg packeatkkeceeniinggeBhiliYyCORpRi ses: bl) means for having the
packet-receiving entity despread al t he paraneter signaling channels and

decode a phedet pawikieedreddiQid FEEt&Q?ﬁ %BQS%c%EvEB% B%%Eé@rf%ﬂnéhéng
channel s unti| the packet - sen ty assigns a paraneter signaling
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paraneter signaling channel s; b2) feans ving acket -recei vi ng
entity |nP@ﬂpPePlﬁﬁalé§§'@ﬁnﬁﬁﬁr@ﬁ daﬁarghe@eﬁlgldﬂaﬂﬁmg thennel to be an
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despread and decode the S|gne par anet er nal’ i ng=cC anne in the
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wherein the packet-sending entity comprises:

15 al) a parameter transmitting means, for having the packet-
sending entity transmit to the packet-receiving entity at
least some of the parameters for decoding some or all of the :
shared data channels using at least one of the parameter

31gna11ng channels;

20 a2) a data providing means, fof having the packet-sending
entity provide to the packet-receiving entity the data to be
communicated using at least one of the shared data channels
according to the parameters provided on the at least one

parameter signaling channel; and

25 a3) a further parameter transmitting means, for having the
packet-sending entity continue to use the same at least one
parameter signaling channel to transmit parameters for
decoding any additional data transmitted on at least one of
the shared data channels for the same packet-receiving entity

30 in the subsequent consecutive TTIs;
and further wherein the packet-receiving entity comprises:

bl} means for having the packet-receiving entity despread all

the parameter signaling channels and decode a predetermined
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'TTIlprior to the last TTI in which a portion of the packet is tygnsmt
over the data channels; and b6) neans for having the packet-recg@inﬂgg Ztﬂﬁéi

entity despread 25 only the assigned paraneter signaling channel
buf f er

t he assi gned paraneter signaling channel for the last TTI in

a portion,ode the PACkElrdfeLANSILLL PHQVER ARG SNRLES dal 3, channel s.

10

15

20

25

sending entity assigns a parameter signaling channel to the
packet-receiving entity, wherein the predetermined subset of
the parameter signaling channels is either all, one, or none

of the parameter signaling channels;

b2) means for having the packet-receiving entity interpret an
assignment of a parameter signaling channel to be an
assignment for the current TTI, and having the packet-
receiving entity despread and decode the assigned parameter
sighaling channel in the current TTI so as to cobtain parameter

data from the parameter gignaling channel;

b3} means for having the packet-receiving entity use the
parameter data in reading the content of the shared data

channels in the subseguent TTI;

b4) wmeans for having the packet-receiving entity monitor
information communicated by the packet-sending entity so as to

determine whether the next TTI includes at least a portion of

the packet;

b5) means for having the packet-receiving entity despread
only the assigned parameter signaling channel and also decode
the assigned parameter signaling channel in each TTI until the
TTI pricr to the last TTI in which a portion of the packet is

transmitted over the data channels; and

b6) means for having the packet-receiving entity despread
only the assigned parameter signaling channel and also buffer
the assigned parameter signaling channel for the last TTI in

which a portion of the packet is transmitted over the shared

data channels.
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