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CROSS REFERENCE TO RELATED APPLI CATI ONS The present application clains the
priority wbopioosbsi onal patent application No. 60/ 372, 52&cCfriusesiliom 15
April 2002. The present invention relates generally to a manner by which to
10 nodify RLP (radio link protocol) operations at a comuni cation station,
such as a nobile station or a radi o base station, operable in a CDVA 2000

cel lular conmuni cation stem t hat rovi des fo I’VI ces.
More par tRESP iﬁOﬁICIAaLrJZéQéER O tCQMMEP@é]AmgﬁSg@gm

associ ated nethod, by which to control RLP | ayer operation at a 15

communi cation station, selectably, to operate upon high-speed data, such

as 1xEV-DV data, formed pursuant to a first data schenme and to operate

upon hi gh-speed data, such as 1xRTT data, forned pursuant to a second data
schenme. RLP procedures are nodified, e.g., to support 1xEV-DV data 20
comuni cation at a physical layer of the radio communication system

Scheduling efficiency is inproved and data transfer throughput perfornance
is inmproved. BACKGROUND OF THE I NVENTI ON 25 A communi cation system provi des

for the communi caghagseiRIFERENEEPORIOAPEDTAPILICATIONS Communi cat i on
of dat'a is require ectuate many different types of communication

servi ces. The Maegsesmd apﬂhqzandsclfauns thepaofitsc o finrdvasiond] Bale™ comuni cati on
services is_an . en der.n, s WO 03/090391 PCT/ US03/ 11718
2 A commaPPtisetigh ]\g%/goz#ﬁﬁé§ gi&‘éir,g 315 %pﬂfhls%m a first conmmunication

station, and a second commruni cation station connected by way of a
communi cation channel . At |east one of the conmunication, K stations forns a
sendi ng st at i oFihe preseatiovieationftelatns geasralhi toat mnner 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. Cofnmunication 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.



5 stations fornms a receiving station. Data is conmuni cated by the sending
station upon the communi cati on channel to be detected and received by the
recei vi ngwetoanpmsemr Data is first converted, at the sendi n@CItzns/onisi nto a
formto permt its conmunication upon2the comruni cati on channel. And, the
receiving station works in reverse manner to recover the informational 10
content of the data communi cated thereto. A radio comunication systemis a
type of conmuni cation system in which the communi cation channels used
therein are defined upon radio |[|inks extending between the comunication
stations. Aradio link is defined H@ggqﬁ?rﬁm“j on ofg.l hte el ectromagnetic
spectrum | n bROFERYNICHIOR SYSem; G TR Y SV &8s general Iy require
a fixed cQON§GHi-QB0n stfion, and¥ §Rohd REMIANNBSHdPBratiBatoRABCIEO LN cat i on
stations upon whi cR™6 Form  comuni cation channel s to permt the

communi cavayof acofahanichiéor chieeleAh leaRhdhe of heemenmieiiofy st ens provi de

vari ous advant ages when .20 ¢ ared tqg.thei 1 i unterparts. The

physi cal ﬁtﬁfqrﬁsﬁ%F%talﬁeéldmg éta%ggd%‘g%ﬁﬁﬁﬁptg}%ey\%gn&@&% ertﬁ%lﬁ)ls general |y

rel atiyvel y,d &5SroeRstd deckRihfStaidn. Dabaly ¢diatuaicateCby tes panitigng wire |ine

comuni cat1 on system Installation and deploynent costs, %rtglf ore, of a
c

t
radi o comntivrcapimthesysmamnaeationyeimangl to/be detectadand rrsswyeds £r espondi ng

wire |ine canmunicatio 5. syst ens. , j N i,on systemis
amenabl e rfeS?mrigantlag‘ﬁBnﬂ&fal ’()Sn%éé cgmr’r%xg%]ﬂeat &%ﬁrﬁ? I(I:%tg %Bégg%gm i n which
conmuni cagyi@noiRiit ity commiméhdesupon tiecsanmmndéatmondbiniel. e, o

comuni cation system A cellul ar conmuni cation syst m.ii a type, of nobile
radi o 30thearwrimingastatian syerkes i reErsQMARNELITRTPEEE: {0Gin ‘V?tai%g‘a]nave been

031 0o B30 1B P 6 bomBNORET TetBRY BOET 2 Cai Tons. are off ect uat ed
during operati gna@fo thamuaetdtidrasyscomisinitged dDoomysmécatine system a net wor k
part. of tir;lewhich 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., a
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 communication 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 cellular 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



comuni cati on system and nobile stations that are positionable in a

geogr aphi cal area enconpassed by a cellular conmuni cati on system 5 The
net wor k paiotesofosvhe cel | ul ar communi cati on system i ncl ude®CThse#11718
transcei ver stations that are install éd at spaced-apart |ocations

t hroughout the geographical area to be enconpassed by the system Each
base transceiver station defines a cell, which is a geographic subportion
of the area enconpassed by the conmunication system The base transceiver
10 stations are connected through additional el ements of the network to an

external network, such as_a PSTN lic dt ch Tele honlfc[ Networ k) or the
Internet wankknRadigeemeugieations are e eftr‘l’iaﬁe TS OBEF lr%d) by a particul ar

radi o %ﬁglzatrac})bﬁﬂ? %tgggHV\},t ¢ tlﬂée’t%elaﬁya et paktd thebi | e station are

general |y radi o base station that defines the
celI. m%ohﬁnﬁmeallaﬂeyaam ambmlobtly s@d‘tlQMethﬁb@‘eII@Sstt%ﬂﬁ béin powever, the

nobile station_m travel of t ceII irst radlo base
station ﬁ@%%"ag et Fnc%??sﬁg b2 %‘ﬂ@# J;]b{aaélg%s aél on. Handovers
of communi cati-gnsy, &%rk%fahe&fttlﬁét&ﬂuléi d@@mﬁhﬁlc@ﬁaﬁ ispsteth imohmieni cati ons with
the nobile station. | ul ar communi cation_systens, as well as various
ot her cor‘nmaltm'scmmelsytatlens thaaraee mﬁ@!%@&%@%a%ﬁﬂf’% {@%h operati ng
parameters set forth in a riate C t Qper ati ng
speci fi catﬁf(tﬂé‘ogf g‘%%‘?ﬂﬁf?ﬁ gtst%ét3 Y g?g—ﬁﬁg% rf § S{&ﬁ E&g}ﬁ as the
EIATIA gk ¢hnsESREE btati@nGRifinel arcetiomhich ¢ai gemgmphtcem&porﬁmn ofis 25
operating specifications have been pronul gated. erati eci fications
have beerthpraoembrgraamplaﬁsed &vithg cOmMNTE-RIGhEYL eclé?tSFg??nth%lﬁﬁBI ogy

of "acPancutiints £ cOMMRITITOD AERRNAN PR SHHRE BeD e i bl o

of a nica ogli es as they becone avail abl e.
Cor r esponglitBhal HEEAEXS kieh geA@SAN (Psblid Seitch T depluoredeitwark)dr 30 net wor ks
have been installed throughout wi de areas to permt telephonic and

comuni cathiednternet.be ef f ectuated there through. WO 03/ 090391 PCT/ US03/ 11718
4 When a mobile station is within a cell defined by a particular radio

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

15 effectuated 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 into a cell
defined by another radio base station. Handovers of communications are
effectuated to permit continued 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 advancement 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.



Cel I ul ar communi cati on systens that were first inplenented are generally
referred to as being first generation systens. First generation systens
gener al | ywotodlopasel anal og conmuni cati on techni ques. SecondPCgarses/at7i®n

cel lul ar communi cation systens generaldly 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 conmmunication

techni ques and provide for data 10 co i cat .ons._a i r..data rates. The
TR aR B0 ShRh o gRe art

operating par tué%fsc%l@“&?caﬁﬁné?(étﬁms YRTT 4%e ron  comuni cation

systemis_set.f oLl .d of k¢abin@NFiref geegstidro  as the CDVA
2000 opegg??rﬁlglfyggg%ﬁ?tc&;% gﬁ%%%p%%ﬁgfi ng?%ar anet er%ﬁl’r set, forth in the
CDVA 200Qy&ipsisafensgnlbpetilifé etlbgrroproviigeion echpigucst Seed 15 dat a
communi cation services. The datg com"c[uniscaéniegﬁwﬁ{iﬁ&gg%igﬂe ef fectuabl e at
hi gh dat &epefadien okl rsqorppRICRH AR INP'EHLS &1 “stivene” pr ovi ded for CDMA 2000-

conpl ijantcoﬁﬂ{i%i?d@ﬁﬁ@ﬁ QnSYSds e MRirti Sponef #Toneet| tdamsormuRicEtioBat a  f or mat t ed
pursuant 1o e operating paranmeters defined pursuant .to the 20 1xRTT
communi cayitemssohemdetafingstandardigationsprasedpres Addaitiali on, data rate,

shar ed/ dedi cat ed channel s of co Lcat i 194 heAeopEr ati ng

par anet e@P&}M”aﬂgst‘%Eae?%qce%?&gr%?&é%?laéyg%%%g%t(?on Schene provided for
CDVA 200Qpey e RIBR drRNTh8BBABE i, @Ad SY6desst:r generafien rsydtent 2lso 1xEV-DV. Data
25 formatting pursuant to the operating p ramaterfs etfi ned pursuant to the
1XEV- DV aditinendigitel opmsuiméeation teshaiarpnand prradefordatas rape durati ons,
data rates, and. of.her enat i aneters unique thereto. And in

par t i ul a"l”,m@BWc?athf ﬁggﬁgiggﬁn%@%ér ameters of the 1xEV-DV schene differ

wi th corresponphidigppatiagiaeatetets tfecoflanéemslohethird porirptieat i on 30 of
exi sting data service options in a systemthat provides for 1,¥RTT data
comuni catanumynmationeysieshiyset foy d%rant(l?eé"l}b‘tﬁ)?feciﬁﬁ%lﬂf etert
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 1xRTT. Data
formatted pursuant to the operating parameters defined pursuant to the

20 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 1xXEV-DV scheme
differ with corresponding parameters of the IxRTT 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.



WO 03/ 090391 PCT/ US03/ 11718 5 The radio link protocol (RLP) is an enabling
protocol for CDMA 2000 data services and applications. The RLP, however,
exhi bi ts waroes9l i nherent |imtations when the underlyi ngCrashsiol7’e)y i s
evol ved towards CDVA 2000 1xEV-DV datSa communi cations. The limtations of
RLP are, 5 in significant part, due to the evolution of the physical |ayer
advancenent. For exanple, the physical layer frame length is changed in
1XEV-DV. A shared, so-called "fat a pipe" packet data channel is utilized
in I xEV-DV. Ml tiplexing of high-speed data and other controlling

information into the shared channel is po ﬁl ble in ég( BMAThe 1xXEV- DV
comuni cat i onTh@lfsd‘,llf?elmﬁlak H@ﬁ@%sﬂ%ﬁ)dﬁ\ﬁ/&re@as e SroQSPLIT AN, (F-PDCH) . The

data f rag&zlo %Egs;e?il%%%g% %gfﬂ%qﬂ’m‘{ L HFHER Db R er ! OxhlivftyvBMous, sel ectably,

1, 2, or n contrast, prior to the inclusion, i.e.,
definiti ﬁ{heréﬁt lhﬂﬁaﬁoi?mﬂen thé endedyimgsdealsgyl inevalied pryjaidsal | ayer is a

unit of N x 20 ar frame sizes
i ndi cat e €M 2%10(? ﬂﬁEV Dé{r ‘é*ﬁﬁICQHIP‘;’/me‘tlg’R%/sﬁﬂﬁg?lmlgatgog%tﬁﬁgﬁ? tr%% %’r val is
specified in RITBYA iIMhe PRYFRal Thyesadvarmement.ne upper

| ayer scﬁéalﬁngpgaliﬁalldo@gtognd aluggh (ﬂ}g ng bgha\lsl}l o? at %o " n| cation
stati onsFor egamplé)ehaphyélealzleysn &amrleaa@n ﬁ@ab&%l%l’&ﬁyoﬂ

communi cation systemthat proyi d aDsg;erw ces. The
current clmegd QWaHeQR‘?ﬁf aFIE‘Pef etf‘%ﬁrﬁﬁ anéée?Ph? %E‘Vt he ‘assunpti on

that RLP i gnspedd &@t QRldYotRer émebmagedfor(nfamdammu or
suppl enerll\?gﬁiﬁﬁxlﬁ %f}ﬁgﬁll glée chgnnel s are 20 ns franme 25 basis channels.

RLP is a sh@wdec:}tamna} Brpcssibéelin AxEVNAK - (Tm@g]dﬁ\&g)v AORFBRCAHERent ) - based
data deliver | In.th ) f
procefur :§\éh§r¥15 %ggcmr\y%él @%k%éd% ! A R %PSPP@?T)' Hinkl Ra r@aiaa transfer

peri transmtting and

receivi ngigy?étﬂ‘%ﬁ%ﬁ't@%oﬁ&uﬁﬁ@&%?d?&ﬁnt t@lQBVnﬁVf sasdectehbnriel2, fructure. In
ot her wor 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

25  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
recei ving, or processing, control frames in a synchronous manner. WO

03/ 09039IWB@3hwBOB/ 11718 6 Additionally, all RLP tim ng &cod/usoser71$ el at ed
functions are also 20 ns base, e.g., 6NAK processing and its associ ated
timer, idle frane transmssion and it associated tine etc., are all based
upon the 20 ns tinme interval. The inherent association between the

exi sting CDVA 2000 5 1xRTT RLP specification and the 20 ns timng reference
creates problens wth optinmal functioning of CDVA 2000 1xEV-DV

comuni cations. Accordingly, various issues energe with respect to the RLP
due to t AalditionallyyredhRLEtiming an tl}neﬁﬁ%‘age.‘gg‘}?ﬁﬁgﬂgéf%%‘lso|2§y‘§$ | engt h of
1XEV-DV. , If a r s dRchtbyY tihdrchdik @ramevi de for 10

conpat i bIbhv.e[,f;g.Wgrﬁﬁ%g&a@%ﬁﬁgé%%en the separat e communi cat i on

schenmes thatmesivbhhd ihessseptrdatimetdten, are aldbesesheren thedf} Bipdeme

communi cati on performnce of 1xEV-DV datga conmuni I:Qn ul d be
possi bl eintetvalsThe ipheyant ‘l‘flso?lﬁflé’nﬁ’ﬂ:‘ig&?%ﬁ’rf’d@ilﬁ?n ??tl\ld%‘nfge ated to data 15

conmmupi cat| ' [ 2RO £t RihgSiesérefité batatdsheroblegmi f i cant
i npr O\g]/eng?\(?ﬁ%{t?h%e%%édgr@ ? nventi on have gZvol ved. SUMVARY OF THE
| NVENTI O\ il epfimes dmtctiomieg oif 61)Mac 200 il KEVyD VaemamuageditdSy provi des 20

apparatus, and an associ ated nethod, b e i di o Link
Pr ot ocol ) operAa‘tqoé%é’g ’ Vd?‘rlf)dﬁﬁﬁsfﬂeéfm%ée \g{]g% &gh?cgs{gghgg{sﬂég%gﬁ le station

or a radip. BaSe s AR, i SRERBII BS1ho phySDMAaZE0ngel bfil BEVeDNnuni cat i on
system t hat pr0\§| des for high-speed data_services. Through operation of an
enbodi nent of Hhenpmeseneuldrieprovided by whtchimprv14& I, ovi ded by which to

contraol RLP-1ayer. operatj i j WRBatiddhe communi cati on
statiln Wé&fl?yﬁéﬁ%@iﬁag@%ﬁ’e ?gﬂ-speﬁaﬁ€§§%ch 35 1xEV- DV dat a,
formed pu.BHARE thf ekhibit She sehak@esihimperedndntes, operated upon hi gh- speed

data, such as 1 xRTT data, N db
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 1IXEV-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 schenme. 30 Scheduling efficiency is

i nproved, and data transfer throughput performance is also inproved. RLP
pr ocedur esoas/ogn3gpnmuni cati on WO 03/ 090391 PCT/ US03/ 11718 PCT/GShE1170% ar e
nodi fied to support 1xEV-DV data conmini cations as well as 1xRTT data
communi cations. In one aspect of the present invention, two nodes of RLP
operations are provided at the RLP | ayer of a comunication station. In 5
t he separate nodes, the difference of frane size and channel structure

bet ween the 1xRTT and 1xEV-DV schenes are accommpdated. A first node forns

a slot node, and a second node for franme node, Wfq re al so

sel ect abIsgﬂtt?@e#fﬁﬂp@dlﬁeﬁﬂptséi%%s]i";}:‘{p;ﬂg\&é{?‘?aaﬁ%nwnf%al-ggn 54 Egél. 25
mllisec ghabnformng a fractional part of a 20 ns 10 frane.
When opeﬁgggl&e?g&gbos n&t rmgenof operation, RLP layer data operations are

performed on dntdnveaspbatofithsipsesent gnvensione twg argdes of RIB i nterval . And,
additionally, when in the,frane e, an I de,

addi ti on&lPeF?JFQan?}Srpr%Y)‘BFglai glhesRE? gaggr ?g? %é%%@%&rtgﬁ %érallggnbteﬂr)f ormed at the
20 mssi NYRL ggﬂgar@{eemeﬁéé,%éraﬁf&*éﬁse bREraRlPsizayad chandd sopetated in the sl ot

node Upon operations that do not require fine gran Iar(i)%ky fuch as round
trip del aytwatetheat KRFE aadd NEY DY isehemep ate gacemmedated MHUSE aspect of t he

present iny n%fiﬁ)‘%?#?gl@%%]‘fdg&e 'gpi %%%Xh&’% for lCfa R Pnd . Mphé ed franmes are

comuni cdt® orvar d pac ata channel) defined pursuant
to the 1xEV3EVarki6O5RTUEaBR! bpdtablehenmltaRbfud pr Advamiage ntekennd RLP f or mat

B frames are communi cated upon the F-PDCH hy encapsul at. the frames and
MuxPDU Tythe 1525 Riibifegpndiength Pﬁ#ﬁséOtamle@affé"ﬁlﬁfl%?rrt é’h@g%apé al so

pr eaild: acrene Sotpresaited i 30 hol T ekl B Bl Bl 0s encader packet
uni t si zeysighiiggdaidpetfdnihdd\or atimostvtbesial ¢.gn aneetavery1.25088. And, the
formt D i;igggl.lin(ilasd%itfi(?r{aqla}}, tvx?hdenl irr]1 tthg rfpa{;mg ];notdre],ear? g S((j)elgl the slot
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 another aspect of the present invention, a scheme is provided by
which RLP formatted 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 the present
i nvention, a manner

by a nul twploaxoddayer with an F- 30 PDCH data bl ock. When tPrh@/dsos/wansl packet

dat a channel

That is
channel

are in service_an
pr ocedur eforgagd g

is provided by which to interface RLP frames supplied

is used, RLP franes are Sarried only in an F-PDCH data bl ock.

to say, when the WO 03/090391 PCT/US03/11718 8 forward packet data
is supported and used, any RLP traffic comuni cated pursuant to
ef fectuation of a communication service is carried by way of the forward
packet data channel,

comuni cath AR feREd
operations are provi

comuni catamies! hypory affthe fervcarg pakket drie ghamedhevarell l#&¥ T hed pursuant to
1XEV-DV c ni.cations,, and.an,RLP . i nstapce.|nte . I tipl
| ayer Wi tﬁ]%gatpgrompaplﬁg@éﬁ C(ljlgfl%elscaﬁ%%g?&bdaet %n({){)@%ﬁ\?w}eﬁw%pgglgu anldloot(:a )k<1er

aspects,

theagf ore,

even if 1 xRTT fundicated or supplenental channels

S AL a0 R S ARG o 170 P

}éﬁ%ufaﬁf WREdeitastiel of ddotmtiaRagabn sMviedistodes of RLP
ed, RLP frame formats are alerted to permt

apparatus, and an associated nethod, is provided for a

radi o comuni cati on system The radi o 15 comruyni cati 03 system has at | east

a first comunilbatebynexistingdtLE drrrogedhranpreagtingead ey
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In these and other aspects, therefore, apparatus, and an associated

method, is provided for a radio communication system. The radio

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 length is 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

25

30

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
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
briefly summarized below, the following descriptions of the presently-

preferred embodiments of the invention, and the appended claims.
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Figure 1 illustrates a functional block diagramof an exenplary radio
conmmuni cation systemin which an enbodi nent of the present 5 invention is
enbodi ed. Figure 2 illustrates a functional block diagram of the |ogical

llayer architect ur gRefireEs CRIPIGCIGY 2098 BPRAWINGS | on schene t hat
provi des for 1xEV-DV data conmuni cations and of which the exenplary radio

communi cat i on Eigwremibheinetes o fangipealblpek fingrtm of e ¢5egplany3 || ustrates a

first partial functi.onal bl ock,. 4 | Gal ! a portion of
t he comm'fﬁdg%tcf’wwgeﬂé% SRR T'n %B%%‘eé@%&%%b?gﬁ%rﬁ%% rates a tinming
di agr & r gRicaEBRtiakm¥edid. t he tim ng of operations perfornmed by the

apparatus form ng an enbodi nent of the  present invention ring the
vari ous nodes Bfguéﬁ)érlﬂpﬁﬁﬁt%@rff#‘mﬁléﬂalﬂiﬂOP]ﬁélagigméﬁtfgaiﬂ%’ﬁf‘ Y he present

| nvent i on,, 5. defihbd'st BR EOMAPIRRAIARLBNSBh SHBmEqhM Ce nstances

i ncluding™a service 1nstance In rmat data 1's communi cated by
way of a prymasdfopasiesi-Diadatctenmeniquionsant ofovizich ¢hbesémplary of t he
present invention. 20 DETAI LED DESCRI PTI Or\lqgief rri ng first to Figure 1, a

radi o confafip CRMMEHISHERRAYSIERFNW 1B provi des for the

ef f ecjyati on of;5adh0 GO LAEd PARtial functional block, partial 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 radio 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



with nobile stations, of which a single, representative nobile station is
25 shown in the Figure. In the exenplary inplenentation, the radio

comuni cawpD®/0snsst em fornms a cel l ul ar conmuni cati on syst e®CT/Ase3/110e8 | ul ar
comuni cati on system operates on a geherally, pursuant to the operating
paranmeters set forth in the CDVA 2000 operating specification. And, nore
particularly, the CDVA 2000 system further provides 30 for high data rate
comuni cation services that are generated pursuant to WO 03/090391

PCT/ US03/ 11718 10 an 1 xXRTT commruni cati on schene as well as pursuant to a
IXEV-DV - COIMURINGad iR REiER schibinetashha ho bR slgsEhnbn shall
descri be operation of an e Ogl ment of the present 1rnvention with respect
to its i nptenmunatation schen®. a cel | ul ar communi cati on system operabl e

general ly pursugnt..to t CDVA operatin cification, and_that provides
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comuni cation systens. The nobile station 12 comunicates by way of radio
channel>s 19 celdtlanedmupery catiomsydemi apershlergeacelfyopursdaisgovtben t he nobil e

station an he network part .of the comunicatio te row 14 is
repr esent a&R%Ao(?pelr E e Sgﬁcéﬁﬁ%tll%n 8‘&‘??’??3&’ TopigES :fﬂlé?’fgﬁi%oang ]r)yr?t face.
Vari ous chaqta@bmmii€icdebhs)ale &achaid ObthehadlinchpiarhRrdissi cs, all as
defined in the operating specification pursuant to which the 15
communi cat inepleBypaiabie i apyef vetiebe @thes thpesopleemani @gionatydtaninnk channel s
are defined up I d ANl L the network part of the
comuni cati on 232 eﬁ%glreesq%:%%%i%ggﬁ{égﬂtcg&tsﬁg %gio}ye%aéé act%ia(r)nﬁglsAnd,
rever sk | i ddfinddoupal & radie defrteddce frmedbattvetn th©mMubilicaaitgoratd
originated _at the nobile station to the network part. 20 Various el enents
of the net%y%%ﬁﬂ‘f pait o fdhe sammpuRigaign gystem. Abegaroav {t dhscei ver station 18
form a POfdQn bl 6t HRIIBRIIRA HoniddiPufitP the fRMEShitfact! at 1 on 1 ncl udes
transceiver ‘circuitry, formed of a transmt

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 controller (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



portion and a receive portion, capable of transducing radi o signals that
are communi cated upon the radi o channels defined upon the radio air 25

i nt erf acewODh®Ilsase transcei ver station is coupled to a ceaTrush3/devs ce,
here a radio network controller (RNCJ122. The radi o network controller
oper ates, anongst other things, to control operation of the base
transceiver station. The radio network controller, in turn, is coupled to
a radio gateway (GA) 24. 30 The gateway forns a gateway with a

comuni cati on network, here represented by a packet data network (PDN) 28.
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XRTT communi cation services. The apparatus 38 i ncludes a RLP Togical |ayer

cont r ol | er 3&2fzdergbodigtant wdtthe presgnt imyenfpe. ddstapplarasns 38 operat es t he

I h.th [
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sel ect Hb| yfdctlitagf profet fulettRonit® oPekEVEDM Soréiaiviidht ol 6@ cep as waellf or war d
packet data ii%tannel defined pursuant to the 1xEV-DV comunication service.
Figure 2 i®¥ {adadarmattedpursganicle 1Ry Ecommenigaiiemseryices. comuni cati on

stattion. such apud bRl & BIBLAAN AZPIbLNAR Pl ARRES]ILPL: R 21 211 O 18

of the comuni cation system shown in
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 IXEV-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 OSI 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 1XxEV-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.



| ogical layer structure is divided into three parts, an OSI |ayer 3-7part
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at the MAC sublayer, RLP 69, SRBP, and nmultiplexing and QOS delivery
functions 70 are perfornmed. And, at the portion 54, F-PDCH control
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representemy at 74. Figure 3 |IIustrates the controller 42 that fornms a
portion of the apparatus 38 (shown in Figure 1) of an enbodi ment of the

present 5 i nverftigare 3 THesteaias Fltﬂ <F(§§tfctl]§t§§@sthéb8?r§ﬁ dRoYIon $theonmuni cat i on

station at e operable in an
RLP Sl ot ar?gggﬂtgg?’%gg}rlg‘tpﬁ%% Feﬁloﬁ?ﬂ &P&gd ﬁf‘én?%tg%g%g 6{59 12 or, at least, a
frame snodavemdoss ! The mdﬁolwaraamsocrperhnémeolfem esmmlﬂnicmontdtetldm etk 84. The

control functlon performed by the controller 42 is_indica t the bl ock
10 86. AndY lﬁbréaanpa&a&uwee% 1pdpeleg i Enbe paRgabi %Ha?niﬁﬁ’@m

ng is
ef f ect uat %ngg%}\?ﬁ% cf:é'teﬁle%oclggZ ot at 1%59( g@ranﬂ"e mul tipl exi ng
function aye 8 I's agal n shown. d, the data services

functi on GRpde apd ekﬂnnade vperafiobphdre IxpREsemed biyxihy- hmbld&'ﬂaTluts al so again
shown. 15 Qperatjon, of t 0 ctjon controller is
det er ni nat‘f‘\f‘ér f“P?f‘%ﬁPE‘ﬁ B(S%éﬂgﬂ’%ﬁ%‘? 5?]|1%rn4$ dt“hag %ﬁrﬂ%?ﬁl on station

operatgs. Jheass r?ﬂﬁzﬁlt@q’}i@c@ﬁtr&%ﬁ@ﬁbﬁ”ﬁﬁ%ﬁ@mﬁ&nh gs different sizes
of frames and channel structures defined between the 2000 1 xRTT and

CDVA 2000 dffedEvatey, talicated\dyitheswitckes 83, 9hP4, and 96. The multiplexing
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 control 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 1XxRTT and CDMA 2000 1XxEV-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 1XEV-DV and 20 ms frames utilized in 1XxRTT 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 each frame.



20 bl ock 84, the two nodes are operable sinultaneously, if selected.
Dependi ng upon a systemtimng reference, the slot and franme are defined

in a way weatoaosizet is a subset of a frame, and a frane isPpraTmshy/iphe unit
of slots. Wien the forward packet data channel, F-PDCH, is supported and
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and sup! | @mjth@iod @ithh@e tFadlsini Ppaxiofghé Baetianed céaaivnientdd y, identical,
retransmtted franmes_are 15 not normally supplied in the sane 1.25 ns tine
sl ot. To iviatlemsancoding, snpiatipngpnd drang@issiompt theREP jpgme iegat i ve

f‘n.c‘;g?‘r’]"'gefggéﬁ%mﬁl%i nCOHES 5ot 0fh HRuiYaE D e yNVAK thf1HFMing $ERQI Ve O a
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-PDCH 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 into 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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transmt F-PDCH encoder packets. The encoder packet unit size for the

F- PDCH subpacket transmission is 384, or a nultiple thereof, bits. The
data is thereby treated as a predictable fixed size and can be placed into
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10 Mul ti pl Bixs BER fBPahat SheederSubl ayer SDU (bits) Size (bits) 384 368 768
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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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a basic block size of the F- PDCH encoder packets. Qther encoder packet
sizes are nultiples of 384 bits. Field Length (bits) TYPE 2 SEQ8 SSP 1
SQL | WD 03/090391 PCT/US03/11718 16 LAST_SEQ1 REXMT 1 SEQH O or 4
S_SEQ 0 or 12 Padding_| 4—Pata-8x45=360—Padding_2—0 |Type Frane type.
SEQ This field contains tﬁém significant 8 bits of lthe data frane's
sequence number. SSP - S| R¥EXMillesent in dlcator. It is set to "1" is S _SEQ
present. "0" otherwise. [gEqQ mI 0 or 4 -
S_SEQ Oorl12
Padding 1 4
Data 8x45=360
Padding_2 0
Type Frame type.
SEQ This field contains the least significant 8 bits of the
- data
frame’s sequence number.
SSP - S.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 “1”
- 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 SEQH is
omtted; a value of "1" indicates SEQ H is included. LSAT _SEQ Last
segment iWOi0s@pwe1 This bit is set to "1" to indicate thecraspsy/segrent of
a segnented retransmssion. It is set7to "0" otherwise. REXMT

Retransm tted frame indicator. This bit is set to "1" when the frane is a
retransmtted data franme or segment. Qtherwise, it is set to "0". SEQ H
This field shall contain the 4 nost significant bits of L_SEQ The field
is included if SQ is set to "1". S SEQ 12-bit octet sequence nunber

(counted fromthe star f . the frame). of .the first | n I's segnment of
the frame. Pad Pﬁa’ihfrﬁtéﬁﬁﬁq% eBF?‘ierrpee%thﬁ'séaest’3ﬁ%i?neg(t€%{)ftgﬂne ?Zhg dat agfiel d,
in relatigiy bR 41%tbe G MR RAIAYingTRabIEQRE Thblle dEBeses thittiiteal | be set to
0". Data Data octets. The nunber of data octets is specified by the LEN
field or, SEQ Hhsari | BQdpldparopresent. by the nul tipl ex sublayer. Padding_2
Padding bits. As required to fill the rem nder of the frame. These bits
shall be set to "0". WO 03/090391 PCT/US03/11718 17 For other F-PDCH
encode_r packet sizes, the llengihgtiplext he [daRaP IDael d|are as noted in the
foll ow ng Tabl e. The Tabl e amrtm nei girerbit9FQH nor S_SEQ fiel ds
ggg present. Miltiplex RLP |Dat gize%lﬁls)ayer SDU Size (bits) Size (bits) 384

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 even if 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 Al RLP franes are
supplied to the multiplexing layer 70 to be carried in an F-PDCH data

bl ock arewpeBesa3ed to as F-PDCH RLP frames: As the MAC | ag@rusparrmig s al |
exi sting MuxPDU types to be encapsul at&d 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

otherw se commyp ¢at80 %@9%5@3% ?E&Et o 4K }%%E%ﬁge UrvPP PR AL Channel i's

i nstead carried upon an even i egacy channels are in
servi ce. Addi isirepedskytatislelo fRA padkeadeis, serviot h TReR ORtinsthnieares and RLP

control frames, are carried by the E-PDCH only whenever F-PDCH i s
utilized fi6Preshateddtsat erklf’ﬁ]_ﬁéé."'_‘PP@H}%Fﬂ)[??HuQF%a‘Yggécaéi‘gﬁH%@F:foser vi ce
| nst anceso§a9%§9§§fm.t Pudd18hted dad ﬁfafxﬁe%r%w%ér%a{eat@y ghappel s. Here, all

RLP contr ta franes 20 contalned In 4 bit's encoder packet are
concat énatinstanbe imdinatedébyRible tdock A 24 of carmeedaupomthesfundidaded ty i f an NAIL

control frame is reguir t S ent|ly and .anot her. NuxPDU Type 1
dat a frarrec%aé‘ng ni? ﬁatf’ﬁgystgﬁg?oﬁ(- %%géllaﬁ%nﬁ&g‘ﬂe@an% Lo} }%%91 .
PCT/ US03/ 1/ p168k BEOCKAARAnE SO #RMedndidatddl by e Blockneyiik- | i ke service
while blocK 124 is representative of a packet data service. The RLP

i nstance shepmetvelt ecmbyunti¢asedupor the dhammeds 1 h@ ard PBZHMhdng bothdi cat ed at
120 o e iy AL BB SR B R E0E 0,  e
10  benefits. For instance, 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 description. 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 block 122 is
shown t o wWe ososseni cat ed upon the channels 128 and 132. Mpxirngobot7ns t he
RLP control frames and RLP data frane#® 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
provi ded. That is to say, the RLP transm ssion procedure at the RLP
transmitter is sinplified. The procedure is not required to perform
scheduling for various channels, e.g., 20 ns fundicated channels and 1.25
15 ns F-PDCH that are with different timng references and frane | engths
si mul t aneous|Wwe clhign:pr evi ous descriptions are of preferred exanples for

i npl ementing the invention, and the scope of the invention should not
necessarily be limted by this description. The scope of the present 20

invention is gdefingd, pyb RSulrhhiufi s fdréth 8 10 ORICAHIP Sp BT 14503/ 11718

19 We claim 1. I'n a radi o communi cation system at |east sel ectably
oper @bl ebioadSasbdaadoas mobdliestatdory amlipgreveneant ohaprematiuggen faoieiatings

tus for facilitati ffectyation of the broadc the dat
P Suant eSS oA R AT e g PRSP & PR CCh BT n Cor me

of data-{ypes #diRAeRfHEE 2 torRR CeddtRedhdsuridesdBh dRh-t9pé efihad Acteemist i Cs,
sai d apparatus conprising: a broadcast service nessage generator coupled to

recei ve af ddteabarachadistins| said apporaghs eomiptisingype, and a dat a-characteristic
t hereof, of a dat ortion of the data to he i.cat o the
whratebt serOhp dhosbabe it L sl BT FR T ReBL AN ort

hi er ar chi cal SEervi ce nessage gener ator

for geneppd Hﬁ}ﬁ-t?,rp@r oadlg Asta-SRiMcReistiesbagef, dfhedithgadtiastof thedmiace beessage
having a first el d, popul ated with a value representati g of the
dat a- t ypegmamdicatebporsgant @l e lper@mla@%édnwttmecaa\ﬁamée,rwx wadeatti ve of the

data 15 characteristic, T, . i [ thenioadb it
communi ciSIVies %gsssta%er:ngenel%tor g g%HQI%ﬂﬁ%lésbr%tad&{s@ B RS dR, o
service message having a first field, populated with a value representative of the

data-type, and a second field, populated with a value representative of the data-

15  characteristic.

2. The apparatus of claim 1 wherein the radio communication system
defines a paging channel by which to page the mobile station and wherein the
broadcast service message generated by said broadcast service message generator is

20 sent upon the paging channel to the mobile station.

3. The apparatus of claim 1 wherein the radio communication system is
defined in terms of logical layers, the logical layers including a physical layer and at
least one upper-level layer, and wherein said broadcast service message generator is

25 embodied at the upper-level layer.

4. The apparatus of claim 3 wherein the at least one upper-level layer
comprises a link layer and wherein said broadcast service message generator is
embodied at the link layer.

30



defines a pagi ng channel by which to page the nobile station and wherein
the broadcast service nessage generated by said broadcast service nessage
gener at orwpD3aM33ent upon the pagi ng channel to the nobil @Cstsvs/onis 3. The
apparatus of claim1l wherein the radi2 communi cation systemis defined in
terns of |ogical |ayers, the |logical l|ayers including a physical |ayer and
at | east one upper-level |ayer, and wherein said broadcast service nessage
generator is 25 enbodied at the upper-level |ayer. 4. The apparatus of
claim3 wherein the at | east one upper-level |ayer conprises a link |ayer
and wherein said broadcast service nessage generator is enbodied at the
link ayer. 30 WD 03/090391 PCT/ US03/11718 20 5. The apparatus of claim1l
wherein the radio nmruni cat i rises a network. infrastructure

t )
having a radi¥ net §nggﬁf‘qsl)c?t{1¢égl¥rghce}{'n@\ﬂéfré 13 1 HOBFBRYEHSR WEKA ce

nessage 18 nbvariatass@hrd ﬁ@«iﬁg@i RANEh¥EFdtk oarbllet hed wherén The
apparatus of claim1l wherein the data-type in terns of which the data is

def i ned sodproakesasdrivicstmesnge gypaata is sotdiethettheypdio sgigosk | east a
third dat -H%Pe, and wherein the first field is of a field-length at | east
gr eat enﬁﬁgﬁ’ 0- identify the data to be one of the first data-type, the
secorgl data-type, and the third 10 data-type. 7. The apparatus of claim®6
wherein the radi o comunication system conprises a cellular conmunjcation
syst em oper abfe gehbe abpgrapity efuepim f ovher e dgadyBp &t HrmiPIspeiehitheat i on

ha 0o b fieSs BBkl SUlotes A0V REES be. L Ccdtliifed BuRORHL AL LG b ird o

field of cast 'service nessa gener at roadcast service

message @gg@aakpéoindahprdis tite ArdBIR1I ik vhbfeelddengdtheatdppaga¢aienohgletai m 7
wherein the data characteristics by which at  |east 2 first ggﬁ | D.val ue is
def i ned idengifie thy datartp beronpapltheHiphdtartyae; theysgrond 4ag-tpe. vyl thebyr

secopg dﬁﬁtﬂit%@.r acteristic val ue.

7. The apparatus of claim 6 wherein the radio communication system
comprises a cellular communication system operable generally pursuant to a CDMA
2000 operating specification that defines BSR_ID values and wherein the value

15 populating the first field of the broadcast service message generated by the broadcast

service message generator comprises a BSR_ID value.

8. The apparatus of claim 7 wherein the data characteristics by which at
least a first BSR_ID value is defined is one of a first data-characteristic value and at

20 least a second data-characteristic value.

0. The apparatus of claim 1 wherein the data characteristics by which at
least a first data-type of the data-types is defined the value of which is populated in
the second field of the broadcast service message formed by said broadcast service

25 message generator is one of a first data-characteristics value and at least a second .

data-characteristic value.

10.  The apparatus of claim 9 wherein the first data-characteristic value is
representative of data of a first quality-level, wherein the second data-characteristic

30 value is representative of data of a second quality-level.



9. The apparatus of claim1l wherein the data characteristics by which at

| east a first data-type of the data-types is defined the value of which is
popul at edwpre3/oodser second field of the broadcast service mpesames/ivnsred by
sai d broadcast service 25 nessage gen2rator is one of a first

dat a-characteristics value and at | east a second data-characteristic

val ue. 10. The apparatus of claim9 wherein the first data-characteristic
value is representative of data of a first quality-level, wherein the
second data-characteristic 30 value is representative of data of a second
quality-level. W 03/090391 PCT/US03/11718 21 11. The apparatus of claiml
wherein data-types, in terns of which the data is defined, conprise video
data, radio data, and textual data, wherein the data characteristics, in
terms of which the data-types are defined, conprise a lowquality 5 |evel

a medi umqual {1y |eNehynAtisdo M8 QUshédein HRMBlypeand tWhed 8F Whidietr oadcast
servi ce nessage, each data characteristic defining a |ayer conponent |evel

of an adaeds deBoedjatomprygeyidapdateh eadiordatieanis isativd detas evhareia theslatie
generated by said broadcas ervice, nessage nerator identifies th
it B e TR AU R S R R M T
of clai meldl, Whak&iumh-408lifPIbvel, GaaMRighad 0y $yedleand Hvetdigthelbfdaaessta MAC
(Medi um Access Control) l'ayer at which PDVs (Packet Data Units) are

fornmed, serdiogiaessage.tdnehfdats chameleaistindlefinengsadevrr ompanenplyyiel afea with
E?L;gz ag%sstggﬁgegf é/z—ixatégcy/ﬁg,sgnndj whgleeilg %f%goqgggsgtsgwl% 'nfe%tsa%egg&ee%ﬂex %l ysai&e) f the

Sage torne a roadcas Vi Ce nessag

gener at oproatitast ¥bpdee theskapd $unePids idehdifidsrtha daei-bgd 0fd lageruampatémg in a
radi o comuni cati on systemat |east selectably operable to broadcast data

to a nobpssecigted therewrh: | nprovement of a 20 nethod for facilitating
effeﬁ} uation of the broadcast of the data pursuant to a hierarchical
mul timedi a service, the data defined in terns of data-types and each
dat a-type defiled The appamtaf oftdbhan dhawhatar tietiadsy cemimhniettivodsystampr i si ng:

;or mng glr{)}{e?%% 1%Seg asl\(/alfl\\g fﬁeﬂﬁﬁﬁ ?\gc%’essf 8grr{&gf)ﬁgyetaroati vls}]ﬁilcﬂq’%es fd)gcsktet Ba‘:f‘ell d and
Units) are formed, and wherein the first field and the second field, populated with
values of the data-type and the data characteristics, respectively, of the broadcast
15 service message formed by said broadcast service message generator and embedded

in the PDVs.

13. In a method of communicating in a radio communication system at
least selectably operable to broadcast data to a mobile station, an improvement of a

20 method for facilitating effectuation of the broadcast of the data pursuant to a
hierarchical multimedia service, the data defined in terms of data-types and each
data-type defined in terms of data characteristics, said method comprising:

forming a broadcast service message, formatted to include a first field and a
second field;

25 populating the first field of the broadcast service message with a value
representative of the data-type of a data portion of the data to be communicated
pursuant to the hierarchical multimedia service; and

populating the second field of the broadcast service message with a value
representative of the data-characteristic of the data portion of the data of the data-

30 type identified in the first field.



second field; 25 populating the first field of the broadcast service
nmessage wth a value representative of the data-type of a data portion of
t he dat a wo obemsenmuni cated pursuant to the hierarchi cal Pemlusosredisa
service; and populating the second fietd of the broadcast service nessage
with a value representative of the data-characteristic of the data portion
of the data of the data- 30 type identified in the first field. WO

03/ 090391 PCT/US03/11718 22 14. The nmethod of claim 13 further conprising
the operation of broadcasting the broadcast service nessage upon a pagi ng
channel to a nobile station. 15. The nethod of claim 13 further conprising
the operation, a the nobile station, of selectably operating upon the data
portion associated with the broadcast service nessage. 16. The net hod of
claim15 further conprising the operation, prior to said operation of

sel ect abl y, ,operatin f ecti . aper. onet he data
portion, ?é‘l‘ ect’l enmg@(@hoeffﬁ%?&?gqgggﬁrégfgg%&ﬁ%ﬁlg[qﬁg O?aeiteagbgloﬁi on made

r espopgadastifg dhe btRdshst@eevit@aeieskage upon a paging channel to a mobile

station.

15. The method of claim 13 further comprising the operation, a the mobile
station, of selectably operating upon the data portion associated with the broadcast

service message.

16.  The method of claim 15 further comprising the operation, prior to said
operation of selectably operating, of selecting whether to operate upon the data
portion, selection of whether to operate upon the data portion made responsive to at

least one factor.



