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COVMUNI CATI ON STATION 5 CROSS REFERENCE TO RELATED APPLI w485
present wapéimetsion clainms the priority of provisional pat@msosappaBi cation
No. 60/372,528 filed on 15 April 2002. The present invention relates
generally to a manner by which to 10 nodify RLP (radio |link protocol)
operations at a communi cati on station, such as a nobile station or a radio
base station, operable in a CDVA 2000 cellular comuni_cat.i tem t hat

ot ovi deoRIP BOGIGABILAVERDF deCOMMUNBECA TION ST A RO ccont
invention relates to apparatus, and an associated nethod, by which to
control RLP layer operation at a 15 comuni cation station, selectably, to
oper at e upon hi gh-speed data, such as 1xEV-DV data, forned pursuant to a
first data schene and to operate upon high-speed data, such as |IxRTT data,
formed pursuant to a second data schenme. RLP procedures are nodified,

e.g., to support 1xEV-DV data 20 communication at a physical layer of the
radi 0 communi cati on system Scheduling efficiency is inproved and data
transfer throughput perfor mance i s |rrpr oved. BACKGROUND OF THE | NVENTI ON

25 A gommuni cat i %ﬁﬁEWOn o Elg%a iy rPErﬂgl AGygrigdata between

two of nore |ocatl mTunl equired to effectuate
many di fferentTﬁa’pi%Seﬂfamman@balmrthsqnlrmrﬁgsnf prheisimadipatenti  demands for
the effectuation of such co n| cat] elr es is an endemc part of
nmoder n s@ppligajiomNg. @@W%eﬁ?@ b%ég $US03/ 11718 2 A

communi cati on system i ncl udes, at a mninum a first comrunication station,
and a second comruni cation station connected by way of a conmuni cation
channel . At | Ghstpreseat dfivertnosiaten geatraly to a manner by which to

10 modify RLP (radio link protocol) operations at a communication station,
such as a mobile station or a radio base station, operable in a CDMA 2000
cellular communication system that provides for high-speed data services.
More particularly, the present invention relates to apparatus, and an
associated method, by which to control RLP layer operation at a

15 communication station, selectably, to operate upon high-speed data, such
as 1XxEV-DV data, formed pursuant to a first data scheme and to operate
upon high-speed data, such as 1xRTT data, formed pursuant to a second
data scheme.

RLP procedures are modified, e.g., to support 1XEV-DV data

20 communication at a physical layer of the radio communication system.

Scheduling efficiency is improved and data transfer throughput

performance is improved.

BACKGROUND OF THE INVENTION
25 A communication system provides for the communication of data
between two or more locations. Coﬁmunication of data is required to
effectuate many different types of communication services. The needs and
demands for the effectuation of such communication services is an

endemic part of modern society.




stations forns a sending station, and another of the conmuni czsél gé 5
‘stations forns a receiving station. Data is comunicated by t&é ?ﬁdzﬂ'%

st ati on, w@osodober conmuni cation channel to be detected andcresesMed by the
receiving station. Data is first converted, at the sending station, into a
formto permt its conmunication upon the comruni cation channel. And, the
receiving station works in reverse manner to recover the informational 10
content of the data communicated thereto. A radi o comrunication systemis a
type of conmuni cation system in which the communi cation channels used
therein are defined upon radio |inks extending bethen t he communi cati on
stations. A raAdeemnukcation gestemdaclygen d HBMTBRLA M He el ect ronagnetic

spectrum_In contrast, .wr ' B ' ally require
2 i xed COMTBERTUIOT pragltl End g, 4ok CORBULEAIERAKE BRRCABTBY D Y T o

st at i ons wWHST Mbb@bnimcitdsichaarsiuAt akt one ofirneimmuoiggioni t t he

comuni cati on of data there het Wergﬂé di o, gomuni cat i %m systens provide
vari ous athigns dgens wisadingnstat ppatrtenghenef e gomppieatioBunt erparts. The

physi ¢al [nfr adi AN, | hiemdngimeneral |y
rel at :gveIsbaqfoggigérgg%%g?ﬁﬁ?ggﬁagﬁ%ﬁ' Bta Eﬁn tha@ﬁ%%‘cggbd(s%fr es_pgnhl%ﬁ wire line
conmuni catdtion syt B cdmsinaidatonorhanaeldtodeptiaynediandosceived hgrtBeore, of a

radi o communi cation system are eneral ly | ess .t han t.hose of correspondi ng
wire i née%m%rﬁtéﬁ??oﬂa@gs%f Bﬁg‘é‘.’e ,aygier%{:‘tﬁ'idglg;% R B¢ Pon systemis
amenabl e i bahinthigstich HRG i SRR Gfohwhagiell @md, n whi ch
comruni Cﬁﬁ%%o%@bﬁ?? ?1? pr(%vi (lzled in the formof a nobile radio

communi c#hé escesdyinzeastatidn sairks imrevessemmanner foiscayern bminformatiopel of nobil e

radi o . 30 comuni catjion system | ul.ar communi cati on systens have been
devell&peﬁoém?tﬁgﬁﬁﬁféw?‘UX%%%@‘ %%y popul ated portions of the 2 6 SEP
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ef fectuated during operation of the .

in which the communication channels used therein are defined upon radio
links extending between the communication stations. A radio link is
defined upon a portion of the electromagnetic spectrum. In contrast, wire

15 line communication systems generally require a fixed connection, i.e., 2
wire line connection, between communication stations upon which to form
communication channels to permit the communication of data there
between.

Radio communication systems provide various advantages when

20 compared to their wire line counterparts. The physical infrastructure of a
radio communication system is generally relatively less costly to install
than that of a corresponding wire line communicatjon system. Installation
and deployment costs, therefore, of a radio communication system are
generally less than those of corresponding wire line communication

25  systems. And, a radio communication system is amenable for
implementation as a mobile communication system in which
communication mobility is provided in the form of a mobile radio
communication system.

A cellularl communication system is a type of mobile radio
30 communication system. Cellular communication systems have been

developed and deployed to encompass many populated portions of the



cel lul ar communi cati on system between a network part of the zgoﬁﬁﬂqmm5tion
system and nobile stations that are positionable in a geographical area
enconpassamlodmpomicel | ul ar comuni cati on system 5 The netmmrBsepartisof the
cel lul ar communi cation systemincludes base transceiver stations that are
install ed at spaced-apart |ocations throughout the geographical area to be
enconpassed by the system Each base transceiver station defines a cell,
whi ch is a geographic subportion of the area enconpassed by the

comuni cati on system The base transceiver 10 stations are connected

t hrough addi ti onal el enents of the netmorg o an externgbwnetmork, such as

a PSTN (WPatlili Ralipcommuanisptions srenNgdicmpatpd suringRper it RE® \wen a nobil e
station | ithin a cell defi Lid Gl skt 68Hie0 base station,
comuni c‘éeﬁ“'gn?rsc%?fnuélﬁ(gat{c’& tshée}ﬁ\%g I?% %?aﬁ,on lga:re generally 15 effectuated
Wit h t hegdragiu@i i Slsedm andihetilashiioas thdiare pbiitiobakletio & he i nher ent
nobility of the nobile station, howev the nohile station mght travel

out of tgrographicabeieasmepiPasTady ?Paﬁ{lbfﬁagﬁn‘&‘&w%‘hslé%ﬁny nto a cell
defined by angh0el ol fubastotaliiancobnffaich StapmRIBEAl | ons are

effectuated to perm I'nued communi cations with the nobile station. 20
Cel | ul ar hgRmMAMYceitdr aratiystthabaredastatletl ahspaced-anmst caiPnE ommuni cat i on

o appr ofiPREEo e deP AL At Yo rooperary 18 ESUrR Rns are
pr omul gapg% By sloandasshi sehbfing Peodi eFhichugh @ogkiighic EhBYdrtién ofhi ch respect
to cellul'ar conmuni cation systens, various 25 operating specifications have
been pr othd gatetcompassd ngtlepmomboinationsysteave The SaspHantacgiied rel ating
to different conmunicati t echngl uccessi ve
gener@t i 819&108F a§?/§?’é‘ﬁes°t?¥£hm Clﬁgggﬁ%q% tﬁig/eg‘?é%? 8gt vallrllt%:tg?r)zlﬁl{t&?% communi cat i on
t echnol ngfe?nélsllét%Yllc,bﬁféﬁr@ AT NafPhdlic SoitcleTpiuptionty, Netvank} of ve

generations of cellular comruni cati on 30 networks have been installed
t hr oughottte Wtdmedr eas to pernit tel ephonic and comunications to be

ef fect uat ed € fgpe, L oua, o ;SERIARIE I AR AP03 9 b RERIMSRR 1718

base station, communications by, and to, the mobile station are generally

15 effectiated with the radio base station that defines the cell. Due to the
inherent mobility of the mobile station, however, the mobile station might
travel out of the cell defined by a first radio base station and info a cell
defined by another radio base station. Handovers of communications are
effectuated to permit continned communications with the mobile station.

20 Cellular communication systems, as well as various other
communication systems, are constructed to comply with operating
parameters set forth in an appropriate operating specification. Operating
specifications are promulgated by standard setting bodies, such as the
EIA/TIA. Which respect to cellular communication systems, various

25  operating specifications have been promulgated. Operating specifications
have been promulgated relating to different communication technology
types, as well as to successive generations of systems that take advantage
of advancemeﬁt in communication technologies as they become available.
Corresponding, successive generations of cellular communication

30 networks have been installed throughout wide areas to permit telephonic

and communications to be effectuated there through.




4 Cellular comunication systens that were first inplenent agep grally
referred to as being first generation systens. First generat @n 33§@ ne
gener al | wabi/4%za anal og conmmuni cati on techni ques. SecondeCcyesmriatison

cel lul ar communi cation systens genera#ly utilize digital 5 comunication
techni ques. Third generation cellular comrunication systens are undergoi ng
st andardi zati on procedures and initial deploynments. And,
successor-generation systens are al so under devel opnent. Third generation,
and successor generation, systens also utilize digital comunication

techni ques and provide for, data 10 comuni caigi ns_at hig{nelre data rates.
The oper at i ngCplnlarepmmunipelios sygheras Shaf uers TSt FRP ISt FiSh

conmuni-cation, s i fei | &Psﬁ‘y alh O FisRgehbistiahi on referred to
as the (ﬁ%&ré\%g&tggﬂgrdd@ia%g)%ﬁ fcili‘éf'iiéggﬁdgln. ﬁ'e oper at {%ﬁg paraneters set
forth i ngyshemEpMeraNgutilpper aialoyospeninicatiin wohpiques.fesondr packet base 15

data communi cation_services. - The data comuni glatrﬁ%an s‘grytiafes are
ef f ect uageneraiiom pehulgs camyRREEaton sYSIEnSs SAPE ALY IHIFCHE 8n scheme provi ded

for 00 GRG0 {cRRthi b& 8bh&ALi i onfefeagent 0 as 1xRTT.
qj:cvﬁ‘lqc% i oA fe@ﬂﬁlt]@%%k& LhGatioH TeAlRur

Dat a ] pursuant operating paraneters defined pursuant to
the 20 lxy¥tdmsarerund agbimmnstsoderdizationipresedures aneimifigk  frame duration,

data rate, shared/ dedi cated channel.s of co ni_eat | , and ot her

oper at i n§eplg¥menEs- eﬁ@ﬂf’ﬁ%ﬁ?@"ﬁ‘ﬁ%‘?e@f‘ (.m,ﬁﬁ%tteﬂg%ag?sgo 1(Ilzﬁ(;dr%iuni cation schenme

providedg 9&10@%.21%% CAMTRbRNnCATBRYEoF Alehorativys gstemi alscef erred to as

1xXEV- DV. ta ormat i ng pursuant to the op(gefrng(iti_id(r;g21 paraneters defined
1

pur suant utitize degitdl xBveDynizetinn tedwiqess andhpiey ine frame sizes,

fra durations, . data .r.afes n t her operating paraneters uni que
the?&?o. c%ﬁ&‘“qlﬁétboﬂst%clﬂgﬁ?{d%gﬁéeg'f the operating paraneters of the ‘
1XEV- DV schemgheddektin 'Méﬁwe@mghm@en@mmdsgmratm 1 xRTT schene.

Modi fication 30 of existing data service options {rinkféf systejn t k(l)at provi des
for 1xRTTopmmunicatbemaystent is sabioatieimer eperatips; spegHifafopIetg st 1xEVv- DV.

as the CDMA 2000 operating specification. The operating parameters set
forth in the CDMA 2000 operating specification provides for packet base

-

15 data communication services. The data communication services are
effectuable at high data rates.

A first data communication scheme provided for CDMA 2000-
compliant communication systems is referred to as IxRTT. Data
formatted pursuant to the operating parameters defined pursuant to the

50 1xRTT communication scheme defines a frame size, frame duration, data
rate, shared/dedicated channels of communications, and other operating
parameters unique thereto.

Another data communication scheme provided for CDMA 2000-
compliant communication systems is referred to as 1xEV-DV. Data

25  formatting pursuant to the operating parameters defined pursuant to the
1xEV-DV communication scheme also define frame sizes, frame
durations, data rates, and other operating parameters unique thereto. And
in particular, some of the operating parameters of the 1xEV-DV scheme
differ with corresponding parameters of the 1xRTT scheme. Modification

30  of existing data service options in a system that provides for 1xRTT data

communications are necessary in order to support 1XEV-DV.
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I's an enabling protocol for CDVA 2000 data services and applitat sz

RLP, howawens/omsdii bits various inherent |imtations whenpttyesesndess! yi ng
technol ogy is evol ved towards CDVA 2600 1xEV-DV data conmuni cations. The
limtations of RLP are, 5 in significant part, due to the evolution of the
physi cal |ayer advancenent. For exanple, the physical |ayer frane | ength
is changed in I XEV-DV. A shared, so-called "fat a pipe" packet data
channel is utilized in IXEV-DV. Miltiplexing of high-speed data and ot her

controlling information into the shared channel is fsmi n | xEV- DV.
- The 1xEV- DV cBimgrraiic dinkaprotarod {RER lﬁéﬁleﬁéhllﬁg pegeRldop dat a channel

(F- PDCH) data .frame n f Stigd to 1xXEV-DV
is, sel et &%}a sgrviges gud aﬁpq ﬁ%&}é’ng ng g otseplaetr)l&éﬁ)ol%?ast prior to the

i ncl usi Ofﬁhefen% 1imB8f 68y Whem theddinddibyifg Mﬂologm dvobveel iwesduised at t he
physical layer is a unit of N x 20 ns arison of the

possi bl eCDMﬁe?(KlOzb?SEV%V&ﬁ%@mﬁ&im‘aatW%rTﬁ‘b}lg’rﬁYi’iﬂQP?t°§‘ Wﬁym cal |ayer

tlrre nt er v.al i f,l e sehene. This
|rrpa s %%gﬂbeQP%B&@e?“%g% ‘Pﬁ%ﬂ TSLE oﬁﬁpﬁ%%gﬁ%@aﬁ he RLP behavior at
comuni Cpbt eXarbpiRl tl%lphymczﬂﬁayéﬂ'&amgeﬂlg?ZQ chamadam hq’EthIh‘é Base station,

of a communi cation systemthat provides for ata services.
The curr ehﬁre@:mmcaldmé“fﬁk RPIPR Pagkes datar chanel ?Ssctﬂé?qdﬁgdﬁﬁﬁagt he

assunpt | ﬁ{'u& ?ﬁgu gf il eeﬂr@atiﬁﬁ@%@ﬁéﬂ&gﬂﬂﬂhﬂ folMRHLE ahtedthe

(f undane upp annel's. These channels are 20 ns frane 25
basi s chghrell shafthd? is possibhnimetE 6> ¥ Thatled V-ENd cnmyNedinn ve

ot 1 R0 ehormn ohnredvarory paekeh o cBRgRdaa-ERERDL e BREERIR THLD o for

transmt REPEAULESY PxEVCDVRIGd ectibly, 202ver f r ame
channel E%‘%%t g‘ragfaef@ﬂﬁﬂu gcr vvo?ds once every 20 mlliseconds, the

4 times 1.25 ms slots, _

In contrast, prior to the inclusion, i.e., definition, of the F-PDCH,

the frame size used at the physical layer is a unit of N x 20 ms, N=1, 2, or
15 4.

Comparison of the possible frame sizes indicates that a finer
granularity of physical layer time interval is specified in the 1XEV-DV
communication scheme. This impacts the upper layer scheduling function

" and, also, the RLP behavior at communication stations, i.e., the mobile
20 station and the base station, of a communication 'system that provides for
such high-speed data services.

The current CDMA 2000 1xRTT RLP frame format is defined with
the assumption that RLP frames are transmitted only on fundicated
(fundamental) or supplemental channels. These channels are 20 ms frame

75  basis channels. RLP is a connection-oriented, and NAK (Negative
Acknowledgement)-based data delivery protocol. In the existing RLP 3
definition, data transfer procedure is based upon the 20 ms time period for
transmitting and receiving procedures to accommodate the 20 ms frame
channel structure. In other words, once every 20 milliseconds, the

30 transmitting or receiving RLP performs RLP data frame transmission or

receiving, or processing, control frames in a synchronous manner.




30 transmtting or receiving RLP perforns RLP data frane transm ssion or

receiving, or processing, control frames in a synchronous man@dér SEg ga@P
2096 WO 30 09@®%h PCT/ US03/11718 6 Additionally, all RLBCTURING7EN I mer
related functions are also 20 ns bases e.g., NAK processing and its
associated tiner, idle franme transmssion and it associated tine etc., are
all based upon the 20 ns tine interval. The inherent association between
the existing CDVA 2000 5 1xRTT RLP specification and the 20 ins timng
reference creates problenms wth optinmal functioning of COVA 2000 1xEV-DV

comruni cations. Accordingly, various issues energe w.th ges ect to the RLP
due to tAdditiomelygedrRALRtineipg andgimes prlatediBpetipns arecalgo £ ;Wé{ | engt h of

| XEV-DV., |f a r coyl. ' Whi ciuid prapfeovi de for 10

conpat i bY5% 9.1g.,§ﬁ?§8r%%g§lﬂ§%§p w%ée@ts\g\g%%&%/ﬁﬁﬁg’e%ar ate conmmuni cat i on

schermes {rhadm@xfdinbidd ithessapedalge eta)j ng albbavednges, the oy digne

comuni cation_perfornmance of |xEV-DV data comyuni i ul d be

possi bl eintenval.STheninbieggnt aspoiptien By ﬁ&xﬁ%}ﬁﬁﬁw‘gﬁr@?at ed to data 15
co icat ' Gl s @t S¥flrered Brahtek peotslemni f i cant

i npr en@ﬁ%ﬁi@?ﬁ@@%@é&ﬁh? anf 3B R0 LA SU RN G SUMVARY OF THE

| NVENTI OWifFheptnebanictionitensf GDMACHN0I! xigVyD Vaehramuaigeb@ssy provi des 20

apparatus, and an associ ateed npet hod, by which to | f LP (Radi o Link
Protocol ) opePgerBHBeks V%‘@BWHF%S%GB% g’t"gi’trieﬁ?ne,ﬂggg]ﬁe gé' ga&r?o ile station
or a radi 119, 1.00ehaR Bl piy sFERa R0 £ bl B V-aBVITTUNI cat i on
systemt %‘tﬁg%ﬁ%%gisdrﬁgflﬁji?g{l]-speedsn%lg%a _ser%?ges_.g Through operation of an
enbodi ment of Iflkempnesectuld begrovided by whBhtermreridesfosr ovi ded by which to

control RLP-1gyer operat.i at co ni ' ' .~Jhe conmuni cati on
st at £®n §81n§€¥1§’§¥t9’= bﬁ'ﬁﬁ @Eﬁ%ﬂﬁoﬁe‘me m%sggﬁéljggf{]%&%g@? &515? EI XEV- DV dat a,
formed p%ﬁﬁéﬁé&ﬂfa@eﬁhfw{fﬁfe scflatate HotlapRefiendes, ingrosed upon hi gh- speed
data, such as 1xRIT dat a, L

communication performance of 1xXEV-DV data communications would be

possible.

It is in light of this background information related to data
15 communications in a cellular communication system that the significant

improvements of the present invention have evolved.

SUMMARY OF THE INVENTION
The present invention, accordingly, advantageously provides
20  apparatus, and an associated method, by which to modify RLP (Radio Link
Protocol) operations at a communication station, such as a mobile station
or a radio base station, operable in a CDMA 2000 cellular communication
system that provides for high-speed data services.
Through operation of an embodiment of the present invention, a
25  manner is provided by which to control RLP-layer operations at a
communication station. The communication station selectably operates
upon high-speed data, such as 1xEV-DV data, formed pursuant to a first
data scheme and to operate upon high-speed data, such as 1xRTT data,
formed pursuant to a second data scheme.
30 Scheduling efficiency is improved, and data transfer throughput

performance is also improved. RLP procedures at a communication




formed pursuant to a second data schene. 30 Scheduling efficiepcyed

| nproved, and data transfer throughput performance is also i r%\%g’. ZB{@D
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station are nodified to support 1xEV-®DV data conmuni cations as well as
IXRTT data conmuni cations. In one aspect of the present invention, two
nodes of RLP operations are provided at the RLP |l ayer of a communi cation
station. In 5 the separate nodes, the difference of frane size and channel
structure between the 1xXRTT and | XEV-DV schenes are acconmodated. A first
node fornms a slot node, and a second node forns a frame nod The nodes

are al sostsiprerantodifipbiapirrost knEVaRdodaiayconpyniceigRs P%wteﬁi("én of the
1.25 mlli 0 |l enath.of..a slot formng a fractional part of a 20 ns 10
WS pERH i Gheifhs J b

frame. a sl'ot node of operation, RLP | ayer data
operati ons ar & pgé heioreaf tife prdseikinyentiobasicemodegof Rédfce every 1.25 ns

interval. And, additionally, when in the frane m)d§, an%. al 59 in the slot
mode, adaperatinas ar proviged aidheRkl daer Al uprgpiefor 8 Y iBns  perf or med

at the 28 e hie Y @les2fife @YfGIIPO MR GACafd-thddikPhirbéudd operated in

t he ot upon opetations t require fine granularity, such
as roundbétvidendbedxRTA and AxEdhD Vaschemkseareiaceomomdatest- & firstn anot her

aspect of the present inyention, a sche i s praqvided jch RLP
f or mat t eB1AdeioEmSs A Lo BRAENCGE éﬁ"(lﬁﬁlgwogﬁ foﬁlgﬁ%—?m? P@?&am’lepac ket data
channel ) nfffel 476 aRY'SHRRMbIY Qplebibld $ipta ¥ SRR MEVAnEAld igalsatfiefre.  RLP

format Atranes an rames are communi cated _upon the F-PDCH
by encapsh# apisngillisecdnddergthartia shabfemuimgp&astiomlparbpha20$ r anes and RLP

TR AR SasSkSES TS oAb R PGB Tormmt 1 e
wi thin a%p@ﬁtﬁ?ﬁ%@beﬁ%ﬁh&& oM fini®l A6t B&dié,neel, bicd ¥idtyIN2$ ars comuni cati on
on the F-"PDCH And, the format D frame is also f%r q?étir?%]ésﬂo% erns of the
encoder interval. And, additionally, when in the frame mode, and a
mode, additional RLP layer operations are performed. Operations
performed at the 20 ms interval are performed when the RLP layer is
15 operated in the slot mode upon operations that do not require fine
granularity, such as round trip delay calculations and idle timer controls.
In aﬁother aspect of the present invention, a scheme is provided by
‘which RLP formaited frames are communicated upon the F-PDCH
(forward packet data channel) defined pursuant to the 1xEV-DV
20 communication scheme. RLP format A frames and RLP format B frames |
are communicated upon the F-PDCH by encapsulating the frames and
MuxPDU Type 5. RLP format C frames and RLP format D frames are
also communicated upon the F-PDCH. The format C frame is treated,
figured as predictable fixed size capable of communication within an
25  encoder packet unit size defined in 1XEV-DV for communication on the F-
PDCH. And, the format D frame is also formatted in terms of the encoder
packet size of an F-PDCH encoder packet.
In another aspect of the present invention, a manner is provided by
which to interface RLP frames supplied by a multiplex layer with an F-
30 PDCH data block. When the forward packet data channel is used, RLP
frames are carried only in an F-PDCH data block. That is to say, when the




packet size of an F-PDCH encoder packet. |In another aspect of %g resent

I nvention, a manner is provided by which to interface RLP fr% EsuZﬁﬁﬁi ed
'by a nulw® pdrewsdiayer with an F- 30 PDCH data bl ock. Whenp¢hesdanyar d
packet data channel is used, RLP frangs are carried only in an F-PDCH data
bl ock. That is to say, when the 2 u SEP 20 06 WD 03/090391 PCT/ US03/ 11718
8 forward packet data channel is supported and used, any RLP traffic
comuni cat ed pursuant to effectuation of a conmunication service is carried
by way of the forward packet data channel, even if 1xRTT fundicated or

suppl emental channels are in service and otherw se_available 5 for use.
Ther eby, Texward parket faty chegpelisrwpparied epd e PBNBLLEHEC for mats are

provi ded J 8. SHRRAI GAMHMY CUARASHRO0 § B6m biPaGk e isdata channel .

M xed nodesS 0 rations are provided, rame formats are alerted
to perm tcaerigdbyiwat bOtiee fipoardphckaralnth gomboel, aanaf 1@RdAannel defi ned
pursuant to | XEV-DV conpmuni catjons, and, an RLP i.nstance interfaces to the
nul ti pl extlulnéiﬁé’ite%ﬁ’rt Wﬁﬂll%m?%ﬁaaﬁ#ﬂ“tﬂ% R@lmceé‘lﬁ‘grﬂé?”ﬂi‘f &Wﬁ%’c’:ﬁ. In these
and otshergaspgcts, therefore, apparatus, and an associated nethod, is
provi ded tTor a radio comruni cati on system The radio 15 conmunication
system has at TeasbyceXistisg RIMIpndasinieanretcahaoeed and fraovenuni cati ng dat a.
The dataof'?s sel ect abl ) 8f a sel ected nult'%ﬁle of ;[hef fi rc?t ﬁgtta | engt h and
of a secoldii HERAYI9S teriupppH Comympptifes WooR e T pard packEt " nort i on of
the seconghidahand@NMiled Mcd RIS oBBRLBLE drdiPRIVIAEd, RIDP Rdhd radi o |i nk
protocol) logical |ayer of the at |east the first 20 conmunication station,

sel ect abl forofats e deited tepemit copineumitations wpose foeward pasketdtand the
secorth Selek il P GV RO RAFRbaF SR A, | 20opr et
first datgstpretifetaded etiRamanpigRlaydravieh thd firorandipatkdtiiaia data is
formed. The controller controls tine-based data operations at the
channe! data block.
In these and other aspects, therefore, apparatus, and an associated
method, is provided for a radio communication system. The radio
15 -communication system has at least a first communication station for
communicating data. The data is selectably of a selected multiple of the
first data length and of a second data length. The first data lengthis a
fractional portion of the second data length. The data is operated upon at
an RLP (radio link protocol) logical layer of the at least the first
20 communication station, selectably of the selected multiple of the first data
length and the second data length. An RLP (radio link protocol) controller
is adapted to receive indication of which of at least of the selected
multiple of the first data length and the second data length into which the
data is formed. The controller controls time-based data operations at the
25 RLP logical layer upon the data at intervals corresponding to which of the
at least one of the first data length and the second data length into which
the data is formed.
A more complete appreciation of the present invention and the
scope thereof can be obtained from the accompanying drawings that are
30  briefly summarized below, the following descriptions of the presently-

preferred embodiments of the invention, and the appended claims.
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Figure 3 illustrates first partial functiqnal blqgck artial |ogical
di agr am 6?‘513 WWPWaanﬁﬁge wh}%ﬂ SWtbg&g?%osfﬁﬁmr%ﬁnf:i gure 1. Figure
4 il lystrab&Ssich {sicmpydiied.agram representative of the timng of operations

performed by the apparatus form ng an enbodi nent of the present invention
during the varfigus hijtistratés »fiercitaneh bpeskndiegam i thengicad la@sodi ment  of

 net ancedeteAldmeadate EDMA PR SO RSB A Gaa'Te™ Y O
communi cgrdidey foBYEVIDY d4 weienpackeéndaidotwalvbethepivesipdaty to an

enbodi ment of the present invention. 20 DETAI LED DESCRI PTI ON Referring
first to redigieanmunicationisysteoninie ip Fognie\lsisdermehown general ly at 10,

pr 0‘”1663 for tﬁlﬁm‘%f§ AFLHALLLR et ﬁe&ﬁ%?ﬁﬁ%ﬁ&&i ﬁl%tcicf)ﬁértial logical

diagram of a portion of the communication system shown in Figure 1.

Figure 4 illustrates a timing diagram representative of the timing of
operations performed by the apparatus forming an embodiment of the
present invention during the various modes of operation permitted by the

15 embodiment of the present invention.

Figure 5 illustrates representations of two service instances
including a service instance in which RLP format data is communicated by
way of a forward packet data channel pursuant to an embodiment of the
present invention. -

20
DETAILED DESCRIPTION

Referring first to Figure 1, a radiq communication system, shown
generally at 10, provides for the effectuation of radio communications
with mobile stations, of which a single, representative mobile station is

25 shown in the Figure. In the exemplary implementation, the radio
communication system forms a cellular communication system. The
cellular communication system operates on a generally, pursuant to the
operating parameters set forth in the CDMA 2000 operating specification.

And, more particularly, the CDMA 2000 system further provides

30 for high data rate communication services that are generated pursuant to
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Various channels are defined of various channel characteristics, all as -
defined in the operating specification pursuant to which the

15 communication system is constructed to be operable. Forward-link
channels are defined upon which data originated at the network part of the
communication system are communicated to the mobile station. And,
reverse-link channels are defined upon which to communicate data
originated at the mobile station to the network part.

20 Various elements of the network part are shown in the figure. A
base transceiver station 18 forms a portion of the network part. The base
transceiver station includes transceiver circuitry, formed of a transmit
portion and a receive portion, capable of transducing radio signals that are
communicated upon the radio channels defined upon the radio air

25  interface. The base transceiver station is coupled to a control device, here
a radio network controlier (RNC) 22. The radio network controller
operates, amongst other things, to control operation of the base transceiver
station. The radio network controller, in turn, is coupled to a radio
gateway (GWY) 24.

30 The gateway forms a gateway with a communication network, here

represented by a packet data network (PDN) 28. The packet data network
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transceiver station. The radio network controller, in turn, is coupled to
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comuni cati on network, here represented by a packet data network (PDN) 28.
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enbodi nment %]I he present invention. The apparatus 38 facilitates, at an
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appar at us f?gﬂﬁﬁg&ﬁ@@oﬁﬁ’ﬁﬂgl% YES, ingheenirel meehanist by whishtar or matter 44
oper ati@s sat@ghidPry i - Lhidati ' Lgn upon a
forward packet dgrap%%nﬁg?ﬁg% ?ﬁg%mp%?sﬁgé\@%gaﬁlﬁg%%%ﬁ%ﬁwni cation
servi ce. Hsdlatafamadttedpursney to HeR T commimyaiorsaraivgenent of a

20 stat i on 18 ot HPRKERaR BakidR dpkk dheEhElmer roreliretisndare: the
reformatter 44. The RLP controller 42 operates the control operations of
the communications station at which the apparatus is embodied at the RLP

15 logical layer. And, the reformatter 44 operates selectably to reformat data
to permit its communication upon a forward packet data channel defined
pursuant to the 1xEV-DV communication service.

Figure 2 illustrates the logical layer arrangement of a
communication station, such as the mobile station 12 or base transceiver

20  station 18 of the communication system shown in Figure 1. Here, the
logical layer structure is divided into three parts, an OSI layer 3-7part 52,
an OSI layer 2 part 54, and an OS] layer 1 part 56.

The part 52 is representative of upper-level layers, here indicated as
upper layer signaling 58, data services 62, and voice services 64. The data

25  services 62 are representative of both 1xRTT and 1xEV-DV data.

The layer 54 includes an LAC sublayer 66 and an MAC sublayer
68. And, as illustrated, at the MAC sublayer, RLP 69, SRBP, and
multiplexing and QOS delivery functions 70 are performed. And, at the
portion 54, F-PDCH control functionality is provided, indicated at the

30 block 72.
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i ndi cat ed wiich He tppaeitusds 8abodied, sebentebiyrto heoonpanabledntandRLP (et i on,
functional switching.is, effectuate i pdi d by,the switches 88, 92, 94,
and o6, TSRS R et AR ERIE St PR A i AeRE TS gmi o
shown. Anghodetddabanide\dpeegior, heed tpRefohited BPLRSBIYcRSA Thef both 1xRTT
and 1xEV-DV data is also again shown. 15 Operation of the control function
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o contl . T f !
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the function 70 of the MAC sublayer 68 is again shown. And, the data services
function 62, representative of both 1xRTT and 1xEV-DV data is also again
shown. ’

15 Operation of the contrel function 86 of the controller is
determinative of in which mode of operation that the communication
station operates. The separate modes of operation accommodate the
different sizes of frames and channel structures defined between the
CDMA 2000 1xRTT and CDMA 2000 1xEV-DV data. As indicated by the

20  block 84, the two modes are operable simultaneously, if selected.
Depending upon a system timing reference, the slot and frame are defined
in a way data slot is a subset of a frame, and a frame is a multiple unit of
slots.

When the forward packet data channel, F-PDCH, is supported and

25 assigned, device operability must be capable of handling data transfer
procedures at every 1.25 millisecond interval.

Figure 4 illustrates a timing diagram, shown generally at 102,
representative of the relationship between the 1.25 ms times slots utilized
in 1xXEV-DV and 20 ms frames utilized in 1xRTT operations. The time

30 slots are indicated at 104, and the frames are indicated at 106. As a frame

is of a 20 ms duration, sixteen time slots 104 are formed in cach frame.




20 bl ock 84, the two nodes are operable sinultaneously, if Se;fﬁtﬁé ~
Dependi ng upon a systemtimng reference, the slot and frane %iﬂ@&

in a way wiabzombat is a subset of a frame, and a franme i spar/osdstinplse unit
of slots. Wien the forward packet datia channel, F-PDCH, is supported and
25 assigned, device operability nmust be capable of handling data transfer
procedures at every 1.25 mllisecond interval. Figure 4 illustrates a
timng diagram shown generally at 102, representative of the relationship
between the 1.25 nms tinmes slots utilized in |IxEV-DV and 20 ns frames

utilized i | T i | ot;s,.are, indic t 104, and
the f ramessq %ﬂr' éﬁ%ﬁ@g{r%ogggwg?ﬁn%@flﬁgﬂé ea‘flylg’fe %0{%0&“@%%%?% I on,

si xt een t ideEinsd @bsratidhsaire pbeformed idureatduchfodiBe. RIP SioBed0R6 2O 03/ 090391
PCT/ US03/ 11715 13 Slot-defined operations are performed during each tine

slots, andombingd indefheddnedrsrelionmatiaRe performed during each frame. RLP

procedures are | | e ' e
comuni cati on SV%I gﬁ@n&?%n@%é?%#{ég Sl%%mt; gssgl?éorfl %@ﬁé@% 1(:8 Ejet 1—l\{%?(%&)"t:.'per forns
variou$ oRRpedbansuatiogs epefations@usingteachidiiee ylotwdkimelgpehahed in

conjunction with_a receive part of the assocjated ., copnmunication station,
the RLP pOPEHRE iyeeynadon vat a recaivepartaidhe gpgnciated ng operati ons upon

the recei yg 1c£ﬁ@1§7§§atio£h?ne%EP$é? ; n&efgﬁg%ﬁrv%ﬁ?iicﬁﬁgnfﬁ in every

slot if F-P I's supported en ‘use junction Wth the transmit
part of t hpeocssing qteeaticunupon thet tegrivedtRLP dramesn GhdiRIgY pgesessast i on, and

transm ssipn of .the RLP .frane i]% fﬁglﬁ{;gad I n eve yggll?ot. en inquired of
by the rm!t ¥ PYERY o PR ORTY 7 t1 he ’ﬁéﬁBP%tE' datd B3t rol franes
and sypp! ic@ajunREiehiwith e traHihit@XbPthe ARIGELAN cffubi@m@nl v, identical,

retransmtted frames are 15 not "normally supplied in the same 1.25 nms tine
slot. To istaltamasecodiel gendratign.oindiehnsmisyionmf the RIS frarhg isegat i ve

acknowl edgerRilky ih SOUEP D /oR ThuEE Br By MRel S RRng RRRAAR! Vo O @

70, the RLP generates data or control frames and supplies them to the
multiplexing function. Additionally, identical, retransmitted frames are

15 not normally supplied in the same 1.25 ms time slot. To increase
reliability of delivery, multiple NAK (negative acknowledgement)
requests are sent when a NAK is sent responsive to a missing frame. To
minimize the possibility that an RLP receiver loses retransmitted copies
due to a frame error, the identical retransmitted data frame is preferably

20  not supplied during the same 1.25 ms time slot.

When operated in the frame/slot mode, indicated by the block 84,
the RLP performs functions in addition to those just-described with
respect to the slot mode operation. During each 20ms frame, the RLP
performs roundtrip delay calculations between peer RLPs, if required. The

25 roundtrip delay calculation does not need to have fine granularity for the
reason that the roundtrip delay is used to set a of retransmit timer. And,
the timer is at least, e.g., 100 ms greater than the roundtrip delay time so
that the precision of the roundtrip delay time at a slot level is not required.
And, not both data traffic directions, e.g., a current reverse link inside the

30 mobile, can support the 1.25ms slot, the 20 ms timer procedure is simpler

and consistent across both directions of data flow. Idle timer control is
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frames are used for supplemental data frames. The various RLP frames

15 are reformatted or otherwise made to fit into F-PbCH byte boundary
frames. Format A and format B frames are MuxPDU Types 1 and 2 frames
that are able to be encapsulated into MuxPDU Type 5 frames. And, the
reformatter 44 operates to permit the communication of format C and
format D type RLP frames on the F-PDCH.

20 A format C frame is used upon the fixed size Supplemental Channel
(SCH). And, the same data frame is also used to transmit F-PDCH encoder
packets. The encoder packet unit size for the F-PDCH subpacket
transmission is 384, or a multiple thereof, bits. The data is thereby treated
as a predictable fixed size and can be placed info an octet boundary

25 without padding as indicated in the table below. If the packet unit size is

384 bits, format C data frame is defined as follows:

Field Length (bits)
Type 2
SEQ 8

{ Data 368
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The following table indicates the lengths of data field for other F-

PDCH encoder packet sizes.
10 '

Multiplex RLP Data Size
Sublayer SDU (bits)
Size (bits)

384 368

768 752
1536 1520
2304 2288
3072 3056
3840 3824

RLP format D frames are also communicated upon F-PDCH,
Format D frames are variable length frames. A length field in the frame is
not required as the MuxPDU Type 5, used by the F-PDCH has a length
15 indicator. The format D frame in F-PDCH is defined as set forth in the
following table. The data length, in bits, is a basic block size of the F-
PDCH encoder packets. Other encoder packet sizes are multiples of 384

bits.
Field Length (bits)
TYPE 2
SEQ 8
SSP 1
SQ1 1
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Type Frame type.
SEQ | This field contains the least significant 8 bits of the
- data
_ frame’s sequence number.
SSP - 8.SEQ present indicator. It is set to “1” is S_SEQ
present. “0” otherwise.
SQ1 SEQ 8/12 bit indicator. A value of “0” indicates that
- SEQ _HI is omitted; a value of *1” indicates
SEQ_HI is included.
LSAT_SEQ Last segment indicator. This bit is set to “1” to
- indicate the last segment of a segmented
retransmission. It is set to “0” otherwise.
REXMIT Retransmitted frame indicator. This bit is set to “17
- when the frame is a retransmitted data frame or
segment. Otherwise, it is set to “0”.
SEQ _HI This field shall contain the 4 most significant bits of
- L _SEQ. The field is included if SQ1 is set to “1”.
S_SEQ 12-bit octet sequence number (counted from the
- start of the frame) of the first byte in this segment
of the frame.
Padding_1 Padding bits required to octet align the data field, in
- relation to the beginning of the SEQ field. These
bits shall be set to “0”.
Data Data octets. The number of data octets is specified
- by the LEN field or, for multiplex option 0x£20, by
the multiplex sublayer.
Padding_2 Padding bits. As required to fill the reminder of the

- frame. These bits shall be set to “0”.




SQ@ SEQ 8/ 12 bit indicator. A value of "0" indicates that S l_é:_ | S
omtted; a value of "1" indicates SEQH is included. LSAT_@% EadStZﬂGB
segnent iwolb®atsyl. This bit is set to "1" to indicate thectasdsgegnent of
a segnented retransmssion. It is set7 to "0" otherwise. REXMT
Retransmtted frame indicator. This bit is set to "1" when the frane is a
retransmtted data frane or segnent. O herwise, it is set to "0". SEQ HI
This field shall contain the 4 nost significant bits of L _SEQ The field
is included if SQL is set to "1". S SEQ 12-bit octet sequence nunber
(counted fromthe start _of the franme) of ,the first byte. i his segnent of
h hi s de

s
the frame. Padéfier BldCRychrodsT paghtses: Hleolr@flgf data field,

in relatj | 3 : ' ktheithdal | be set to
0. et o B A e e R by the LEN
field or, SEQr HiulokiSpIS&Q feldsoare(re@t. by the nul tipl ex sublayer. Padding_2
Padding bits. As required to fill the rem nder of the franme. These bits
shall be set to "0". 2 6 SEP 2006 WD 03/090391 PCT/US03/11718 17 For

ot her F-PDCH encoder packef si iplcR€ | ENORTP dtaf Np data field are as
noted in the follow ng Table pﬁﬂ as that| neither SEQ H nor

S SEQ fields are present. WF%;%?%%}SE&E Da'fsziigggzlﬁ)ay br SDU Si ze (bits)
Size (bits) 384 360

384 360
768 744
1536 1512
2304 - 2280
3072 3048
3840 3816

All RLP frames are supplied to the multiplexing layer 70 to be
carried in an F-PDCH data block are referred to as F-PDCH RLP frames:
As the MAC layer permits all existing MuxPDU types to be encapsulated
and carried within an MuxPDU Type 5 frame, operation of an embodiment
10  of the present invention also makes possible that the RLP frames to be
carried only in F-PDCH data blocks whenever the F-PDCH is utilized.
That is to say, when the F-PDCH channel is supported and used, any RLP
traffic for data service inherently otherwise communicated upon a 1xRTT
Fundicated or Supplemental Channel is instead carried upon an F-PDCH,
15 evenif the legacy channels are in service. Additionally, all RLP frames,
both RLP data frames and RLP control frames, are carried by the F-PDCH,
only whenever F-PDCH is utilized for the data instance.
Figure 5 illustrates exemplary service instances together with their
interface with separate channels. Here, all RLP control and data frames
20 contained in a 384 bits encoder packet are concatenated wherein the RLP
control frame a highest priority if an NAK control frame is required to be
sent urgently and another MuxPDU Type 1 data frame is sent in the same
F-PDCH encoder packet.




768 744 1536 1512 2304 2280 3072 3048 3840 3816 5 All RLPthStEﬁseaﬁre
supplied to the multiplexing layer 70 to be carried in an F- At 2106

bl ock ar wo efi®ossed to as F-PDCH RLP franes: As the MAC ImyBuspatnsts al l
exi sting MuxPDU types to be encapsul ased and carried within an MuxPDU Type
5 frame, operation of an enbodi ment 10 of the present invention al so nakes
possible that the RLP franes to be carried only in F-PDCH data bl ocks
whenever the F-PDCH is utilized. That is to say, when the F-PDCH channel
is supported and used, any RLP traffic for data service inherently

ot herw se co ni ga upon IXRTT.. Fundic or _Suppl.e al Channel is
instead carrie 1?1 ifgﬁe&? a Ci%uét\/%rna ﬂrcﬁihgﬂieesgeé%vgﬁlgﬂ%ﬁogkare in
service. Addlii tepratdtati® bf Ripickétai®s servied. TR Riaindtdncenes and RLP
control frames, are carried by the F-PDCH,__only whenever F-PDCH is

utilized femresandedihydhe hladknb®t umsghe &-BDIGH (ksarp andisatedetidi28r {0 ser vi ce

RLP cont r SPAA SArR. FaliEhde bl BB NI LABRRELT HARTAST pcket are

concat gnaiedavkeendicatédby BhdPblaikt 120l of ¢afedapohghesindicatedi ty if an NAK
control frame is required to be  sent urgently and another NMixPDU Type 1

data framshinnelpdndicatedby Sigmblock 138cT hewplpmpaiak ehanngl gndieatedoos o
cirouit -1 PLans SRR £ And e Bt P38sthice IARLASEME LA 10018t data
servi ce. FhewRt& berwnanoeicatesipamaetieathabyelshie Sdaici3 2l 2Minamsbdthe F- PDCH,
ot gener S LByt rses Fis kAR date finen B BiF T GRGGA o carri o
upon fpe benlicaksfinstance, such operation relieves the dependency of using a

fundicated channel to carry the RLP control frames. Simplification is also

provided. That is to say, the RLP transmission procedure at the RLP

transmitter is simplified. The procedure is not required to perform

scheduling for various channels, e.g., 20 ms fundicated channels and 1.25

15 ms F-PDCH that are with different timing references and frame lengths
simultaneously.
The previous descriptions are of preferred examples for
implementing the invention, and the scope of the invention should not
necessarily be limited by this descript'ion. The scope of the present

20 invention is defined by the following claims:




channel s, indicated by the block 128. The suppl enental channel indicated
by the block 132. And, the RLP instance indicated by the bl ock gg%ﬁE?
shown to be conmuni cated upon the channels 128 and 132. M xi ng tg&m
RLP control frames and RLP data franes into the F-PDCH provides 10
benefits. For instance, such operation relieves the dependency of using a
fundi cated channel to carry the RLP control franes. Sinplification is al so
provided. That is to say, the "RLP tr m ssi on procedure at the RLP
transmitter is sinplified. The procedure is not required to perform
schedul i or various channels, e.g., 20 ns fundicated channels and 1.25
15 ns F- MMhat are with different timng references and frane |engths
si mul t aneously. The previous descriptions are of preferred exanples for

i npl ementing the invention, and the scope of the invention should not
necessarily ble |i mapegitusyfor hiemausicatiqntsiasion off¢rabls copedisf contreungeatiornt 20

i nventiog,.{ J t fol ] L%, 2.6 P_2006 9 W claim 1
nopar at (R BRLREIDrdebR cofi it SR meeidt S e AR on
systém t o r ecedonaobercidpstet ®sslectanizasi @e@tof afird aperat@nil niolie sl Dsecomi d
apparatus conprising: .5 a contro]ler adapted to select at |east one of a
f Pr st op‘@?ﬁé??ﬁggﬂﬂoc@g’a Yhifhdo Arocessditc SpRIEEAER Artaratdo the SRAMERISHOR ocess

the commaitidhigédi@ioslat AidBRE ofePatidiel AOIEMAIsERLLQA oplidtibRimod&]sect i on of
said first operational node and said second operational nbde is dependent

upon whedapepdest rogrvhethes a highrspeeddatmedianna isassignae wheminesaid firsseriethtiphalst
N g At ool gy t
oot at i oo st BRMASALESET BRR SRR A BB R, AhESHn yer, |

wher® sai d hi gh speed data channel is a forward packet data channel. 3.
The appar at us, of aim1l wherei.n the communicati statiqn c rises a 15
Tobi 1 6ot at | G andGHEPERHS ST, bR Er B S REHE T B 1t AOTHE | o

st at i on. pagket g chpfri.at us of claim 3 wherein the radi o communi cation system

provi des for conmunication of the communication data to the nobile
station, the comunication data,

3. The apparatus of claim 1 wherein the communication station comprises a

15  mobile station and wherein said controller is embodied at the mobile station.

4, The apparatus of claim 3 wherein the radio communication system provides
for communication of the communication data to the mobile station, the communication data,
when of the first format-type, formed of frames of first frame lengths and, when of the second

20 format-type of second frame lengths, the second frame lengths fractionally related to the first
frame lengths.

5. The apparatus of claim 1 wherein the communication station is defined in
terms of logical layers including a Radio Link Protocol layer and wherein said controller is

25  embodied at the Radio Link Protocol layer.




when of the first format-type, formed of franes of first frane géﬁs and,
when of the second 20 format-type of second frame | engths, the 250 Eﬁﬁﬁme
|l engths fractionally related to the first frane lengths. 5. The apparatus
of claim 1l wherein the conmunication station is defined in terns of

| ogi cal layers including a Radio Link Protocol |ayer and wherein said
controller is 25 enbodied at the Radio Link Protocol layer. 2 6 SEP 2006
20 6. The apparatus of claiml mhereiqgfhe comuni cation systemis defined
in terms of |ogical l|ayers including Radi o Link Protocol |ayer and
wherein the férst format-type . and the second format-type conprise Radio
Li nk Pr ot ocol 1 ayeMerppaait phgaipy hadercinghel corampicgionsySterds dedingd in ng i n
whi ch of 5 at
the Radi ST ol Ern 5 ARGSRP « ARl PRIoDP TS & BRARERS il f Rt S

first fowndehe soppad f@mﬁrtlyste@merERadlfodnniaPmtcwg lam@mmmmp@omdml cat| on

data sen n|c n tion co |se erein
sai d con{romlérbfgr 5 eec?%lrb‘?" 8%‘?‘%@“6?“‘{ ?‘F@ lﬁﬁ?ldn?q‘?s ?Qn%m?fis?ﬂ}eda

oper & i osahe Ratle Link. Prdtoeoldppar at us of cl ai m 1 wherein the second
format-type conprises 1xEV-DV formatting, wherein the conmunication data
sent to the conmmunication station conprises 1xEV-DV data, and wherein said
control | er seject STt gﬁﬁm Bfaclmns%eﬂeﬁﬁ}{e R Aty ¢ bfiprises $REPR

oper ational node. e apparatus of claim1l n se?ectl on nade by

sai d conforstting, Vd‘@rﬂm t@@@mﬁ@b@m@asﬁmmme@smnglcam stdemgninpeEseson dat a
in both t r the second I,.on 20 10.
The appa%’ﬁfnf‘ M? agﬁ?g\?l el%&‘! S\%eéroél:tﬂrﬁﬂ rsefgzgtslp S1°5%°61 Oc%nh f;’%ﬁffénattal \/\*‘1 ﬁ% t he
commifhi cayerationalan@dei s f or med defines franes of f| rst frame | engths, wherein
the first operational node conprises a franme node in which the data of
successive franes of the first frane |lengths are processed. 25 11. The

appar atus of gl ai MkQppdietebicthiiel Whedin the a¥Bnd fNGLDE pE MIRPsSE 1 IME DV
mllisecond frane | en%t hs and wherei n, when said cont roI | er selects the

frane no@enatfing veherein the communication data sent to the communication station comprises
1xEV-DV data, and wherein said controller selects processing of the IXEV-DV data in the

15 second operational mode.

9. The apparatus of claim 1 wherein selection made by said controller comprises
selection of processing the communication data in both the first operational mode and the

second operational mode.

20
10.  The apparatus of claim 1 wherein the first format-type into which the
communication data is formed defines frames of first frame lengths, wherein the first
operational mode comprises a frame mode in which the data of successive frames of the first
frame lengths are processed.
25

11.  The apparatus of claim 10 wherein the first frame lengths comprise twenty
millisecond frame lengths and wherein, when said controller selects the frame mode, the data

is selected to be processed at twenty millisecond intervals.




is selected to be processed at twenty mllisecond intervals. SE§ éhﬁﬁ
21 12. The apparatus of claim 10 wherein the second fornat- type kit E h
the comunication data is formed defines tinme-slot formatted data, each
time slot of second lengths, the first franme lengths nmultiples of the
second | engths, wherein the second operational node sel ectable by said
controller conprises a slot node in which the 5 communi cati on data of
successive tinme slots of the second Igﬁ@ths are processed. 13. The
apparatus of claim 12 wherein the sec | engths of the time slots

conprise 1. 25 nll second | engths and wherein, when said confroller selects
the slot nodel? H@mdﬁP%HW§OggW@bl%Hhﬁﬁuﬁﬁeﬁ*@%@@@@ﬁ‘aPeEmQWhﬁbﬂﬁlsecond

i nterval @omrmmaeﬂmﬁﬁﬁ 1@%&@&%&5&&@&%&%&%8&5'e'ﬂcl?ﬁ‘i'ng SREbEELA
processing of the comunication data in both the frame node and the sl ot

node. 15lengthe thefyat Eanesleogths altiples offer sstondtlergthsasheretghersrsordit i on system

defi nes r nneI wher nication data of
t he secoﬁ§“%§P%§ﬁ&??g§a?@%%ﬁégﬁu§W€§ 8mﬂ%8ﬁs ﬁ@ F%ﬁ%g?%m @fet dat a
channel amtnwhieatiohdataif duesniveainiedlots 6f&ﬁk§c0h&&ngﬁ1@@ﬁlﬂo@:@ﬁﬁat i onal node to

process the communi cation data conmuni cated upon the forward packet data
channel . 20 16. A nethod for controlling processing of comrunication data

received at a3.co nFHé%?ﬁﬁﬂu@ Bf Shidd l?&h&@ﬁftﬁ@&e%oﬁd‘leﬁgtﬁ@gf e BRRTRIYN cation data
selectably of a first format- type, said nethod rising the operations

of . sel eedmmiseil R5vpillisecant lengthsead twherein, athen salduc@,mter eselectsoheblotmeds, and a
second opelsalh i O0Rl1.dTDHE {oEes‘é@d %t*l isomﬁﬁs%(? Eetl?al communi cati on data

recei ved at the commruni c Ion station PECtn of in which node to
proclss the conmuni cation data dependent upon which format- type of the

first fornmat pe .and t he secand rpat-type jnto which t conmuni cati on
data is for rrgy 'ﬁﬁ %P%E@%gfﬁ@q ngg%ﬁm.%fdéﬁht(%p@&?sémﬁﬁ? oper at i onal
mode Sel @sifhigition AgtaSRb6kh (RPRAAS OB Bd BELBEAbLAY. 30 2 6 SEP 2006 22

15.  The apparatus of claim I wherein the radio communication system defines a
15 forward packet data channel, wherein communication data of the second format-type is
communicated upon the forward packet data channel and wherein said controller selects the
second operational mode to process the communication data communicated upon the forward

packet data channel.

20 16. A method for controlling processing of communication data received at a
communication station operable in a radio communication data selectably of a first format-
type, said method comprising the operations of:

selecting in which of at least one of a first operational mode and a second operational
mode in which to process the communication data received at the communication station,

25  selection of in which mode to process the communication data dependent upon which format-
type of the first format-type and the second format-type into which the communication data is
formed; and

processing the communication data in an operational mode selected during said
operation of selecting.

30




17. The method of claim 16 wherein the comunication station is defined in
terms of logical layers including a Radio Link Protocol |ayer @@E\m?g@ n
sai d operations of selecting and processing are perfornmed at the Rad

Li nk Protocol layer. 5 18. The nethod of claim 16 wherein the radio
communi cation systemis defined in terns of |ogical layers including a
Radi o Link Protocol |ayer, wherein the first format-type and the second
format-type conprise Radio Link Proto | ayer formatting types, said
operation of selecting for selecting i which of the first and second

oper ati onal es the Radi o Link Protocal l|ayer. 10
19. The netho é?%‘%g‘)f\sﬂ??éﬁn 6"%’5‘?‘5‘5&@%‘%"6‘}?“8‘? stgfigstis defitneg ip derms
per f or mege laﬁlcalﬂi}%rsﬁﬁﬂhﬂlngla'ﬁﬁdﬁr I_(HBEPQ:ltodoP}ﬁ%r an@%he?ﬂ?sﬂ@% oflich of | @l m 16

wherein the first format-type conprises 1XRTT formatting and the second
f or mat - t SERSUBS Ak Praeessing me-pexfomprdred thei Raglio Rink Pr¢tecq1~éay|qod of claim 16
wherein selection nade during said operation of selecting conprises

sel ection of both the first operational node and the second operational
node.5 20 18.  The method of claim 16 wherein the radio communication system is defined in

terms of logical layers including a Radio Link Protocol layer, wherein the first format-type
and the second format-type comprise Radio Link Protocol layer formatting types, said
operation of selecting for selecting in which of the first and second operational modes to
process the data at the Radio Link Protocol layer.
10
19.  The method of claim 18 wherein said operation of processing is performed at
the Radio Link Protocol layer.

20.  The method of claim 16 wherein the first format-type comprises 1xRTT
15 formatting and the second format-type comprises 1XEV-DV formatting.

21.  The method of claim 16 wherein selection made during said operation of
selecting comprises selection of both the first operational mode and the second operational
mode.

20




