;e3e 2 :6T2M24 SEP 2004 TRANSM SSI ON OF THE FI XED Sl ZE PDU?i: %{HE
"TRANSPARENT RLC BACKGROUND OF THE I NVENTION 5 Referring t

Uni versal Mobil e Tel ecomuni cati ons System (UMIS) packet network
architecture includes the major architectural elements of user equi pment
(UE), UMIS Terrestrial Radio Access Network (UTRAN), and core network (CN).
The UE is 10 interfaced to the UTRAN over a radio (Uu) interface, while the
UTRAN interfaces to the core network over an lu interface. Fig. 10 shows
sone further details of the overall architecture The lu protocol includes
a user plane (UP) prot &,col as shaown in user 8' ane 15 protocol

i npl enents the actual ragro decasy anFéltE gé?‘@?cézzﬁ BDUscarrying user data
t hrough the access st rat umTHROUGHe THEAFReNSParkingrat the user pl ane
protocol is shown in Fig. 12. It is distinguished fromthe control plane
protocol of Fig. 13 that controls the 20 radi o access bearers and the
connecti on between the UE BAGKGROUNEt Wor KHEr aWVENTI@Nent aspects (i ncl uding

requestisng the saéfégemgoaérpiél ng, dtﬁéeﬁﬁmeﬁéﬁn%&sﬂe‘m resources,
handover anggitream inin transfer of rressae%P etc). See 3G TS 25.401
J

5. 25 An obj ?F?/‘@m'dfllﬁﬁgf‘ﬁﬁstﬁ%mf%m WTW%] RRER neﬂ?“&%‘col is to remain
i ndependent aofht hecONrdompé hud€s r chié t mSibt clesh iote RAackat ~Swidegltedprand to

have |inmtedgs@L Qaugéﬂgﬁgege%es 1?11}1‘ e;l'; 1|:)Joc_;§r/1t trgle V\DEL\I;:&L er (TNL).

Meeting this objecti B‘gﬂ exi servi ces
regar dl ess BEEvRERCAVEBAEI n and €orei @?%W@flsemﬂ)ces Ty 8% iGN domai ns. The

lu UP pmoot oe:ﬁtersat;aare&omedﬁmdo%%har@éifﬁoO(fmgp%rr&féx% dehat _can be
activated op iﬁo Q@&gﬁs Bearf é % asis, rather 1 24 SEP 2004
than on a (:Nhaomal b oF T EF2TS R U7 cEhAEE PRIFATF gSeroas ¥

operation déepeenfaes.ifFand Whi shoset sofie fBattires cﬁltalajlsbeafplt@él ded to

meet, e.g., oBesRAB; QOB £ £GULLETENY I S ration.of the Up
pr ot ocol arg e?l ned (3G TS 24.415 4 ﬁe Ziif ﬁeo % Tlr angl%%rent %%8 de (TrM,

and (2) SUpBEBF‘PeMSHB f BFOPPEdbf 7 feth ey %Iil zFélE( SM:SLSDU)A uBerepdERat i on of the
lu UP pBot Opmbtooelaﬂmﬁlmﬂﬁt@ftlﬁ)@%@ﬁm@ﬁ t&did GNed &Je%&e&aken at RAB 10
est abl i shne d on, the RAB ch ract ristics is signaled to
the Radio Ng%ﬁ?égLaJ?er ‘lgif)»r}éuﬁ?ro?eplcgne AR RS gr?ﬁ‘é’ﬁ?sand

rel ocati on FbFak@Eh mBOtlll@rl‘saY neerhedking mii ddteedistesr tlenkeu UP pr ot ocol

| ayer at uspropbade §§t§%ﬂ:§hﬁ@nﬁ'1g1—hf2 Chqtf:e_LsOfdlastrIngg%ls%ego'ﬂggmlS to the
nat ure of tgﬁ?asso i ated. RAB and ca be. changed unless the RAB is

changed. Thée traRspay P L TP T LEPTT n‘ﬂ%flf%'r h SSRtREBE Y RAE BBenot
requi r @lanyrpaiei satass feadvees fandn the donrddRtiret eealweehhehet ban transfer

of user dal anqThRe! HatloR? PLOLOSOIcLAYE" Jipddiansaarqiysupde over the |u

interface is illustrated in Fig. 2 o I nterface User
Pl ane Prot otGRYCFRENG kRS | oy ce TS ot vl \na A fferend0- 03). I n this node,
the 1u UP ptotosoisénshapeeotesSs NHami@sfar rﬁr@ﬂétlﬁéahﬁla&abocol i nformation

25 exchange, %EP égsogeﬁﬁso&/gsr%g%l%rgﬂg% terf eBES%ﬁg%éfrarre LS sent. The

lu UP protoc ayer 1S Crosse xéﬁénééd bet ween
upper FKayers and@r@h%%@tlvmeQMWiwetrhe Qpe Usiciro®lehet HEP) U UP in

L ranspar ent pEBEScHS {4 theremlh SEUSKRLIMSRCHORR oy 3530, TSG RAN 25. 415
( 98 rcglt Switched or Packet-Switched) and to have limited

or no dependency with the Transport Network Layer (TNL).
Meeting this objective provides the flexibility to

30 evolve services regardless of the CN domain and to
migrate services across CN domains. The Iu UP protocol
is therefore defined with modes of operation that can be
activated on a Radio Access Bearer (RAB) basis, rather




For transport of the user data, it is known from 3G TSG RAN "§frvi ces
Provided by the Physical Layer" 3G TS 25.302 v 3.3.0 (2000£0%)Skh 2004
Transm ssion Tinme 2 24 SEP 2004 Interval (TTl) is defined as the
inter-arrival tinme of Transport Block Sets (TBSs), and is equal to the
periodicity at which a TBS is transferred by the physical |ayer on the
radio interface. It is always a multiple of 5 the mninuminterl eaving
period (e. g, 10 ns, the length of one Radio Frane). The MAC delivers one
TBS to the physical |ayer every TTl. Furthernore, plural TBSs may be
exchanged at_.certain tj| i nst ances. between_MAC and L1 by paral] el
transport chahnel¥! kit iF et \ﬁ?éﬁsaoﬁ\eﬁﬁﬁ&eiﬁeffﬂéCﬁTﬁﬁ%‘l?sEacﬁ‘ TBSY

consi sts of @ madserobfopknaatsipor tdeBlegoiineialitthaugh whishngkee ®fansport Bl ock
can be sent 4 T 1) . | A the ti e e onsecutive
deliveries oﬁféhd%r}gbe%\%bl\gﬁ ﬂI\??A\ ryrﬁdﬁi, tgaﬁg\?gr’y,g' dr’rri%:rt?gt Ea?%ﬁéeafg ms, 20 ns,
40 s, 80 nerPEIWERRYRe 15 different channels. Mreover, the nunber of

transpors bl ocks @ rided remspRitathlackrskaes vpaprak secvanhye even within a
channel . Th\e/i%.ore he UTRAN i.s %bl e t? operate in this manner, and it
58 -Goht i

woul d be adviitHiEbuS T Fhetatite Atie (£o BpeREPRTERCtHPYemanner

Wi thin the 20rfRANDECcalS &fpdrits Modkerert pikaxitbihbiit ¥puekenei f the

lu-i nterface(ﬁ?t%ﬁﬁn tlbe UTRAN and thef\ CIPII ngﬁ e defined_differently. There
is, in fact, A ontlicto PtV ' emer §Fn§ &t AHdXFAETPREECEr dBBEEE pr obl em
in this reganaie Tie aparanionl SG RANNT8e25s322 RhEefiRadi 8aBi nk 25 Control)

pr ot ocoi 5 specifiicat.d finesy sych functians LQp.and buffering
for thei{')l'r aﬁ%ép%%kg%%}%{%&eT e usg’%df ebfg{f'f’elFlpl%gR%% ?ﬁ*gqﬁﬁég%%%g%g?s mai nly an
i npl ement at i bn 1S sUERBRA Syt Zaddr WasweeEnlaerrndBNLh saehralway t hat

idtfi s to Ee ;pmrfl@g%dqpmqgsﬁme&ﬁ &n_&orﬁ(llééaf:ﬁaﬁdflé@c_t LaER. RKEL Sé égatter n
efl1 nes that. . r-ot ocoJ. t ni car In ne ervi ce
Dot o ni { (S0 HRET 0 SERE R SA FRe( FietF PRBEUEGTentEetnar a1l be
carried in oM B)ammdoml igheeRtC SDhecagho3ce 24 SERo@80ibebsegdented in
one TTlj6see-Saatd Hh@ie 29)chel HstPehinist kB 5ﬁdU§QLHbtwﬁsnchQﬁgghze of

the SDU i s fiéed and the TTl on the lu-interface and 1 n UTRAN are~defi ned

to be equal ." AR 4 EPAIFEment i oned 5 definition makes
Transparent RLC umef ulrdrasioadrty mvdey ikoineentialin£68 sBb¥kCREBENtWALCh the

SDU size is git | qth I, Z a ra ort.block),.or it is
al ways nodul&(;éoﬁg Ite%g?lereL e%@?gﬁg“ﬁ g rfréggg%‘seeg%%ﬁ %HS ?H-?Jﬁterface
shoul d nor maP¥§t 50t RERAsoarerrieonda 10t Supper dakede Tbe preliBfi ned SDU
size (ShpSDYrowdish BlyomsiseHspRrBatencaBt Hokr-pPracedyr entoreéhange the

size of the SDUW thin a valid RAB _sub El ow Conbination (RFC), but not a
valid TTI on'¥ h]ef\jrlfﬁr}iﬁ%‘ﬁlal&%lﬁi ¢ I??naGoFS%g Fvi BerhiBh uses the
servi ces of ImeetfarspimentPlRIE Frdtecbhiss (Relsriss, 109¢) ', AR ezbdetsspeech.

However the gusrend S6EHR T CSCI\IJ'ERt%QSQ{Jngae'; q:flgugvhi ?}%n Fﬁgggc ta Bearer

Servi ces" defines also suc ata services, In e payl oad consi sts
of user data*BFt3NohIYP]s .t PRI IRg™headeduhHE bBeehogadedniarvathendat a

streamn) 25- Usecipatye twadls Pl £ eddRcenthberhuihaberhase (ho€Iu
 frame is sent. The Iu UP protocol layer is crossed
through by PDUs being exchanged between upper layers and
transport network layer. Operation of the Iu UP in
transparent mode is further discussed in Section 5 of 3G
30 TSG RAN 25.415 v 3.2.0 {(2000-03).
For transport of the user data, it is known from 3G

TSG RAN: "Services Provided by the P4ysical Layer" 3G TS
25.302 v 3.3.0 {(2000-01) that a Traﬁsmission Time



no control franmes have been Pl ane node and therefore it pegzgggtgaﬁﬁ
Control during 25 - the payload (SDU) size is f_ associati &t he
SDU the luBinterface).. defined for the lu User is not possible to the data
transm ssion). fixed (i.e., there is an size and the bit rate on - al ways
use a 10 ns TTl on the lu-interface. - the CS data services are defined to
support 30 Conversational traffic class in UTRAN. - the CS data services

al ways use the services of the transparent RLC in UTRAN. 4 24 SEP 2004
The characteristics listed above justify the use of the transparent RLC in

UTRAN, howe ot _I ine.-w th 3GPP TSG RAN TS 25. 322 speci fying
the RLC Pr oﬁg%og@%dqgagg %’gGgﬁlﬁ\Ferﬁ 28,998 Ypeei 13y 3 (Zat:'t% CHpabi lity.
The current FaRseopitoBdesk Speei fTBAs] onefdSi2:@2P) doeset restrict the
use of any TEhs dadeficpedri on3GRP: THss RAN J&@&@P&d%'%tm&%ﬁﬁh ]
roug

transm ssion froma t%ansgar,ent RLC entity to a peer entity | ayer

UTRAN. |n otf&Fwordshearefdtghnbatirehe SBU is e d 1o He Begmint ed and
transpord ed tihe erieifll, ihber18apengoseeidd 0f.4he T Imd s 10 Te@ffdH cted to
10 ms by th p 0 ifigcati s the cont i,ctign between the
UE capabi | i Fﬁkgguﬁégﬁ?galﬁﬁggﬁg' G f%%irgg%wg?h%ﬁé%r%a?%e éfeé;érje'%o §3}e\/i ces
document i s RtY&isadndaYrR @alerth THE. TTTuitthemeerd orp orker®Ris omad traffic

IS class. The Urceapabhl htycdocai®nt i 3G 159G RAN s "W Radl aaecess 1,
Capabilities" (3G '[LJEIQ iS. 29%)3 gr esents the reference RABs at Table & 1
i"eh BAR&dGes 52 BoR

t her eof , BF sabiional s ret et lea BefveRn 40 W g 64
kbps. A0t hitdhet UTRANhe BetbalBgatwesDét ¢ hef T Inumbawtof mMpotdsidrt The nore

portant i $3u@sd0 (3chBAbn' RO 186 1A MG AN DA AD J A UTRAN has

a TTI as well}. The TTI, i1.e., the time between
consecutive deliveries of data between MAC and L1, can
vary, for instance 10 ms, 20 ms, 40 ms, 80 ms between the

15 different channels. Moreover, the number of transport
blocks and the transport block sizes can also vary, even
within a channel. Therefore, the UTRAN is able to
operate in this manner, and it would be advantageous to
be able to continue to operate in this manner within the

20 UTRAN because of its inherent flexibility, even if the
Tu-interface between the UTRAN and the CN may be defined
differently. There is, in fact, a conflict between
emerging standards that creates a problem in this regard.

The current TSG RAN TS 25.322 RLC (Radio Link

25 Control) protocol specification defines such functions as
segmentation and buffering for the Transparent RLC. The
use of buffering on the RLC layer is mainly an
implementation issue, but segmentation has been defined
in such a way that it is to be performed according to a

30 predefined pattern. This pattern defines that all RLC
Protocol Data Units (PDUs) carrying one RLC Service Data
Unit (SDU) shall be sent in one TTI (i.e., the segments
shall all be carried in one TTI} and only ome RLC SDU can




presented for this traffic class. So the main problemis howto map data
received fromthe lu-interface, e.qg., every 10 ns, to th@ I}a$ERl2[m}, when
the TTI used in UTRAN (TTls of various periodicities) is different 25 from
the transmi ssion interval used on the lu interface (10 ns) . It should be
mentioned that several other related inventions can be regarded as useful
for the understanding of the present invention. In particular, the

foll owi ng 30 background docunents are useful: WD 99/63703 (hereinafter D1),
4 SEP 2004 WD 99/ 41872 (hereinafter D2), and WD 97/133S3 (hereinafter D3)

The D1 appli)cati onis primarily directed toward transmtting data in
i nf ormation ?i%?%‘ge%tfe%rjd% S8 Frankies mErtied 1%yt data bl ocks whi ch
have been nunber®udis ade fionpaiced 10 wséhgl ammatediionsalzd ramme Haundeey | ng. The

D2 applicationeis. 4 t t r | nk. adapt ation havi.n | east two
update intervals %\A&It%&gi eren Oﬁlegcpﬂé%ﬁ(%/gin Urations:  “Th P€at i on
di scusses ad¢hkred ot reg amuel ut iGonsegpentiyy plulraldhoyeofmantiersidot s in a

tinme frame, danth e sbohdwa! fh i Fole made dgéﬂdlﬂﬂ"é%i%ﬂ%‘ty?‘ othngle time

slot inatime frane. However, none of these three related inventions solve
t he mappi ng- pr obFenithdt® i¥E0ISR WY T hrideiPltisdizted S idheron. 1S
pp1 ng 2 90 : .
DI SCLOSURE €u1d NVENTEIGN slihves dinee B oft stesgidde ik )t ke gur rent
cont r adi ctimge%%\ {he RLC cg}J_}E,chapabﬂn ix%t and% Data Bearer Service
L 'th i
definitions can e'cg%tfveg) by updating t Aee %5 g‘é’dae YFEEERT2004
the Iu-interface should normally be the above-mentioned
10 Support mode for predefined SDU size (SMpSDU), which
allows use of a Rate Control procedure to change the size
of the SDU within a valid RAB sub Flow Combination {(RFC) ,
but not a valid TTI on the Iu-interface. This kind of CS
service, which uses the services of the transparent RLC
15 in this form is, e.g., AMR codec speech.
However the current 3GPP TSG CN TR 23.910: "Circuit
Switched Data Bearer Services" defines also such CS data
services, in which

C - the payload consists of user data bits only (i.e.,

20 no header has been added into the data stream).
- use only transparent mode on the Iu-interface (i.e.,
no control frames have been defined for the Iu User
Plane mode and therefore it is not possible to
perform Rate Control during the data transmission).
25 - the payload (SDU) size is fixed (i.e., there is an
association between the SDU size and the bit rate on
the IuBinterface) ..
- always use a 10 ms TTI on the Iu-interface.
- the CS data services are defined to support
30 Conversational traffic class in UTRAN.

- the CS data services always use the services of the
transparent RLC in UTRAN.




description of the transparent RLC. The solution is useable generally at
any segnentation and reassenbly (SAR) |ayer, not just the ng Sgg 4
descri bed herein. The invention is to introduce the concept®™of ?2“9 5 two
segnentation states for transparent node (TrM: an active segnentation
state (i.e., segnentation is ON) and an inactive segnentation state (i.e.,
segnentation is OFF) _ The active Segnentation State corresponds the
description of current RLC, which has already been 10 defined for the
transparent RLC. Therefore no change to describe this state is required.
The basi ¢ i dedP6f ChREACHEEHSkd Sedratest iadwvst drstiidnt ¢ hdempe Inf usdeof
segnent at.i ti r I . en the se nt ati.Qn has
been den?:g%?ltsg)%rtleg%t rgg%sgg]rent 'Chleéﬁ%eﬁxie%a%fy\s/\gﬁﬁ rIrloo(r%e ltrﬁgﬁméanév upon

one TTl B&$edTeG Rhe T8l e .02t hepebriahspey ttHeommal Focdaf it Ffawp t he
TTI. See_7.| F?ngf 3G TS 25.302 "Services provided by the Physical Layer™
for a defftii £9On 18f 2Pr IH&pSPEHEIAHAS thee UEDUsPabE Igitaced THe Z0aeatTBS in

the sanererdeno@dcbieypuerie ideldivel §dd Lomsa i gher. |ayer.. Thig ghange
allows the RLC entity tpo support the transm ssion interval napping wth the
ai d of Rugel gfernyuflffidsi rMgedigrmd fint BSPRL TS GANUSE] 25 A0pansharienri tmede.
25 This state can be defin by RRC during the radio bearer (RB) setu

S i (et b
procedur €. -and "EAPEHPAES i°8h & & IGFER T T e &S IRYC H6h BFS™nsi de t he

RLC i nf oefiseeyl0aFes. tBrofughCUiRARD. 33h 'JRRE PRe%:QEO! aamliqrp%ﬂw“"c)ne
wherein a new one-bit "Segnentation State Indication”™ 30 fiéld is required
to be add€ld, 1&cedlairg to bive gpomsaried mpshttitemspirited iigl drien THe RRE

“TgSSage is t her e g tiaon i.s .suppprted or not tr par ent
(RIC Tor PREiESTraSRS rhena IR, Bh el B S o e e Yh AEER 260

bot h Ti nprbitwicsilospBuplféxatibR). and Frequency D vi sion Dupl ex (FDD) nodes.
This invention, solves the contradiction between the 3GPP TSG RAN TS 25. 322,
3GPP TSG RAN TRY55 0§56 CRRET3ER 5 OPSEatNerR SheglUl qapalids taf [dammesituse

di 11 er enbnlr ARSMLSSa of BARVA Phdl Hlh! acas Rl I HIRAN 4L, quder to

support the transm ssion interval mapping with the aid of uftering,
whi ch al maagyrhas bbéghdéhien8d I drs tised fans garertrRAtGonkl Theafifaicn

advant ag f. thi.s i nyention .ar.e: In transpare node_nore. than one SDU

is all% omggagg"belrggn ﬁw%‘ﬁ’ﬁ%%ﬁ%ﬁ%&“?ﬁé‘%%ﬁ‘oﬁ%% Us Wh 152He gi ven in

the TF detieed fapabheitiks i ABcThR PBRRIgRY d hed RREPSRION

interval s_15 sup[%orted by lu-interface and RAN can be supported with the
g

ai d of bifPEr PhgT8R1ENE -tir dhepecdnt WRICH dperludes) aTKenvsinshtifnalor UTRAN
o RO RS sty PR AR BBy il
suppor t etraipgneffi $seoATINtier valt (epgrtabd .ns)rhen ridie liuBioittenfacessyed) This
neth%g ahgo%ﬁakh%hgsgdgg Egeu%%h%&ﬁglliﬂgg 10 ms in UTRAN has been
"} presented for this traffic class.
7 So the main problem is how to map data received from the
Tu-interface, e.g., every 10 ms, to the valid TTI, when the
TTI used in UTRAN (TTIs of various periodicities) is different
25 from the transmission interval used on the Iu interface (10
ms) .
It should be mentioned that several other related
inventions can be regarded as useful for the understanding of

the present invention. In particular, the following

30 background documents are useful: WO 99/63703 (hereinafter D1),

n




UTRAN than 10 nms. (5) It is possible to use a dynamc TTléz RAN i n 25
TDD node. (6) CS data, which uses transparent data servic 0 Ptﬂﬂﬁiu
interface, can be sent through UTRAN w t hout addi ng any overhead on the RLC
| ayer, i.e., the air interface is used nore efficiently. 30 (7) This nethod
adds flexibility to the use of 7 24 SEP 2004 transparent RLC node. BRI EF
DESCRI PTION OF THE DRAWNGS Fig. 1 shows a flowhart for downlink data
transm ssion in an active segnmentation state in the 5 UTRAN. Fig. 2 shows a
flowchart for downlink data transmi ssion in the active segnentation state
at the UE. Fig. 3 shows how Figs. 3A and 3B fit together. Figs. 3A and 3B

t oget her _shq flowchart for_ 10 downlink data transm ssion in an inactive
segnent ag';'i%on'\gsf?‘l&tg %at(hteﬁézll?ﬁlﬁr HYy.. Ahdls ¥ Aibtchattesssmaddad i nk dat a

transm ssizon i mrchenl ngehive Seamant 3l Qi St} & fleddify Wowad Fi 9. 5 shows
a flowchart for uplink data transmssion in d@n active segnentation state at
t he UTRANXamisgitdisigowsita filnowetfarmaftaronpialidsatfa gratnsnils simmdean irhe

active s tation.state the UE.. 20 Fig. .7 shows .a flowhart for uplink
dat a ?r a%gnr}ﬁ%srasfﬁoeﬁ] SR tcf?é: 3 %’;l&qq\?e wSEg“ﬁ%ﬁ{aa\?E? SISt AR e ATRANPHY 8
shows howdFiugs nagBAoaR@riB drizll tragetdefumtdd g 8A BRd BB diqaethar show a

flowchart  for uplink 25 data transm ssion in the inactivé segnentation

state at dREUED tioyary ehdvidk Relantecsey hpackea atetherrse danechivmtaag e for
the UniversalMobi L8 JelacQumnICald ans. Supl e UMD, 304 ;2 10 shows
sone further details of the over a?{es rec%tl eectc{?}rfaal%o]fo He %3F| g. 11 shows
the lu peepddeiatuionh dd suserses ane gutotatt] rd10mddeaeiEintzitg & radi o access
bearer servi ce- 8 C . _
: 3 1 plurality of time slots in a time frame, and a slow traffic
control mode utilizing only a single time slot in a time
frame. However, none of these three related inventions solve

the mapping problem that is solved by the present claimed
invention.
15
DISCLOSURE OF INVENTION
This invention describes how the current contradiction
between the RLC, UE capability and CS Data Bearer Service
definitions can be solved by updating the

20

25

30

5a




24 SEP 2004 Fig. 12 shows one proposal for the user plane roégﬁol t ack
for UMIS. Fig. 13 shows a conparable control plane protoc r the
UMIS. S Fig. 14 shows a procedure, according to the present invention, for
utilizing transparent node (TrM in operation of the UP protocol, according
to the present invention, using one of two segnentation states. Fig. 15
shows details of two radio network servers 10 connected to the sane core
network and interconnected to each other according to the proposed UMIS
architecture, as also shown in Fig. 10. Fig. 16 shows apparatus for

carryi ng outiebbeipt eps §hog\@e|@r§ﬁgpaller§torRﬂ@e aiq{el wshate 9 Fig. 3 for

the 15 |nact|ve tate on e downl i'nk. ows apparatus for carrying

sh
out the steP&-gh ﬁmg?ﬂeﬁ? Y Rorfhe’ gfia}ﬂéq e eassierdlgegnent at i on
state, or Fi(§aRs daythe nlownj\imtk flog RIE linast idesa@p@nhatian state at the

UE. 20 Fig. 18 shouo abpar abiis,{ oo CLEYLAG O\l e, SLebs showp in Fig. 6

for uplink data fransm &SI on i h the active & &%3P% he UE, or
for inaftivevSefheNentfbhoassishiosm for Rigpnsareng. ml@%ﬁdw)uplannk dat a

transni ssi oact ovet Begmbnastide segeniatd on ﬁg%{e%t%ttlb?le 1QT§ﬁNN5%§ shown in

Fig. S, or for.inactive segnentation as show in Fig. 7.
CARRYI NG OUT THE® ¢ NVERTP eI RS #ed P 587 SUE wig - é@g”\?&t@taoé]oﬁﬁecu on 30

est abl i shnmefifFi equese 4 ACTY&/ATEGRIR LANHESE REQIST P spentike t86 SGSN of Fi g.

13 by requegtip - d P ddress) ;and _that er alia a certain
QoS be _associ atg 1&5 éﬁe&g%nnrge%gﬁbﬁ % rreé‘%oh(??nby 9 24 SEP

2004 séfdi n§ehipequesy %Wammmwﬁpm@m@mmunge establish a

Radi o AccesaeBeaiBé &Bﬁ)sﬁ&@%éwéﬁﬁlﬂéﬁ request. An RAB setup procedure
is then carried at the. CtJTF\’AI% 3 ween the RANAP and t he RRC and once

conpeted 5 the a?%?bﬂ prGIaHY Cas§IBERLtet 1PD gFatsi §Ral ed
( RAB_ASSI GNVENTe DOMPLE Tl e bail ks dpnetriten t3GnSGHN thet R1.Q0SnpL ef/i Ferand bear er

I D. The conpgeti ggr g6t the 3G nd. si gnal ed back
to the_ UE via thth% S@?\I&\?\nﬁgrﬁ%&%ﬁ%n th@ %e%r ergﬁ § gh?)t her 10

i nf or n&Pi ontTARSBHBHAL f BkC exdtinde %glsfﬁﬂdnglqrﬁ &henepne06DUnupPy. 14, after
thg UE has oﬂqtumat edaofathe N (BGRICIY th@&x?n}?@grﬁ?xﬁgﬁ?ﬁﬁt?gg%&\&)at e?h
and upon re i on SSi request fromthe e
RRC in the é cgﬂr%n?%fhe §e€qnsgsﬂeé RAB34ndSRB°f 32t he connecti on
based on faeswmsm@mﬂ@&awaﬂﬁimsd@falm% Byt RgCh in the RAB

assi gnment aggﬁqﬁl 3}!1: rsa'{riince an RB &%ﬁvgf@ versgtl naI class is
required) a ste b d%%erm Hes t%gle\yall Pof T EhB ?‘Eeéolﬁlnterface
is a T?Qnsphh@n’i‘5$ullflm@@e $6fm%@r@rsta@p thes wetrer dehéserédt fieomegui red node

in RLC is thagsear eayefDAernid cﬁpang}&%m%%%%nai,hoem&ywsnt' on the RRC
shoul d define whet her segnentations required , as'indicated. in a

step 106. TRArRPRLh bl dordsiite i lﬁe&b’é@emﬁ’é’ﬁﬂpanéaths‘ébﬁeﬁ%%t@‘%n State
| ndi cat i on"Rb{'t Lawkec hbu fitk Cateeewdrt Hifa the' RibahogeguBaBatlson is perforned

(active sta{‘:fgngﬁgﬁ%\ﬁ h%gd zero" that segnentation is to be bl ocked
ec

(i nactive state) ision will also be based on information which is
used t&°define tHelgaptaracarbe sleftiimed by RRCeffiateg(bkeweadiche RNC and

the Node-B p&&fefi (RB)L SsethiS ol B" 2gar Eﬁéeomﬁomawsnbféetfansce' ver
station of GSM GPRS . It shaould be real.ized invention i s not
restricted PoYERet & Jeestp RLC entity 1n51de the RLC info (see

§10.3.4. 18 of 3G TS 25.331 "RRC Protocol Specification"),
wherein a new one-bit "Segmentation State Indication”

30 field is required to be added, according to the present
invention. This field in the RRC message defines whether
the segmentation is supported or not on transparent RLC
for the corresponding RB. This method is applicable for




24 SEP 2004 protocol stacks and | ayers described herein ﬁpe&ﬁgérmde
enbodi ment. For instance, the invention is generally appl

segnent ati on/ reassenbly at whatever layer it is carried out, not just at
the RLC 5 | ayer as disclosed herein or even with segnentati on and
reassenbly occurring at different |ayers and the neani ng of

segnent ati on/ reassenbly | ayer as used herein shall be understood to enbrace
that meaning as well. Wth that in mnd and referring again to Fig. 14, if
10 segnmentation is required then the TTI used in UTRAN and the transm ssion
interval on .t lLu-interface ( are equal and the valid state for the
segnent at i or?cbtﬁ‘tﬁélet P&H&ﬁéf’é‘npn €% dTHH) agRf VEFQIUARCY d31 66319 a step
108. Howeverbuglebhe Foml)i ehoigs.for UTRAN is other than 10 nms 15 (e_g., 20,
40 or 80 ns) then the segnmentation in transparent RLC should be set to the
| nactive state, as indicated in a step 110. Because the valid Segnentation
State needs to b&hilse izyration bolueRl Chentontrsdiort hwt fosstivies: afhe he Uu 20
interface ofsdsmg TSI;ZRAWQsI @@!I §§§l Oﬁeﬁboi_e'éetmwﬂi'fh segie at giy, state is
given to_th eer RLC _ent in the UE inside the RLC info, which
coul d cont aimsdch ¥ 8§r§f’rﬁterlésa§ﬁ@ aboves df s Y5 <t ISejifiHt ati on State

I ndi cati on (Beolwarkiochganberi-hlkhenVahuenofrtdie 25 RABIMRIEAN SnTRUE then
the state of s g[mantatlon is the active state and this function is required

to be suppor?t SONEMRPEE t B sERRBOBESTHED sHYfEritat PR S id ve and no
segnent at i orthies ild efedLtobhefpeifg) eHion dheddanspanenin RGim

Downl i nk/ uplg t i in Transparent Mode TrM with active
Segnent ati on at'?% ?Iﬁta%ggg? gg ﬁgcand 6) 11 24 SEP 2004 In such cases the
RRC i ndi cates to the RLC that the segnentation state is active by neans of
the abovenenti ongthes @giBntathARagtat 8£1 AYi &aflAhdidy ific uded with the RLC
info. Upon either uplink or downlink data 5 transm ssion when the valid
segnentation state is in the active state the transparent RLC perforns the
segrmentation (if (10 i dnneededpaeegt, mbée enved t3Ad ichd a@hiigsto fit into

the valid Rl Rl nedsbyet e A0} gecors naho. 3, predefined pat tern.

This pattern defines 10 that carrying one be
sent in one irdnd® gdveR dnnehenTBrIafined &y EiendTRLC SDU can be

segnented in one {Qnans"mbs&applhgnﬁet‘ﬂé@mvme udhe fiker il wvdlls shoul d
be real '%ed t hat h?]% ve S nt ati o% state could al so be el aborat ed
i

further by 15eXpl55 Bef?ﬁgﬁ G PTG THEY Tt 25 FUREXE SHoWwithe

segnent at i ortles aic b€ Ibelfffeltm”ﬁg oﬂntﬁé(ailﬁzﬁbgwetrﬂ:r mphilehdys different from
t hat contenpl at ed  hy n S t od .d that. in a TBS
(transport bl ockqs:?gt %g%eg%ﬁlg? ,ﬁ,}, g%%%ﬂifg\? @/oef ftgﬁln§§§asteﬁe ©30 first
bl ock woul d ld}ﬁm-”)?'@tﬂ@iﬂmf@“ﬁ@ thﬁSRa@DDJ aImBltfrﬁe:et hregsl ftdlerenineg dinocks woul d

al ways for mydersecont SPEinifife SESPBIMALL QY ithd %l«glrse%f( e, the
recei ved, SDU f.it exactI\éfll nto the valid RLC PDU) the RLC PDU cont ai ni ng

onl'y on2’ SDFTY FFRRSH: eHr?BS‘E‘h%Sb%%rUFSR?W 2 -@ing O S poic &d6r es
al ready def ihdlirtertiae3CGPP TSG RAN specifications. If segnentation is

required the nunber C PDUs _is_defined by the Transport Bl ock Set (TBS)
si ze (the nunber gf) trlhés REERTBST L AR TS s © TTrtdits SE e 1BITddRs 14 e
transm tted IBSRANGIthgnt he procedures 30 whi ch have been or wi |l be defined

n the 3GPP TSG RAN speciti catione. FOr, LDt angenas shoun, Inralgadownl i nk
datatrgsnsstDsI;ondvmth an ctrve segnen atd on’ mtate' I]—lg
mode

(6) CS data, which uses transparent data services
on the Iu interface, can be sent through UTRAN without
adding any overhead on the RLC layer, i.e., the air
interface is used more efficiently.

30 (7) This method adds flexibility to the use of



12 24 SEP 2004 1, the UTRANNMAC will obtain a TFC from | make
a TF selection for an upcomng TTl, as shown in a step 11??'{31%%“%]: orm
the UTRAN Tr-RLC of the appropriate data bl ock size and data bl ock set size
in a step 116. 5 At the same tinme, the CNwll have infornmed the RLC of the
segnentation state and will also have sent data across the lu-interface in
the formof a fixed-size data SDU to the UTRAN Tr-RLC, as indicated in a
step 118. Segnentation is then provided by the RLCif required in a 10 step
119. The RLC then inserts the correct segnmentation state indication bit for
transm ssi dxrarosndwrmﬁlﬁemom the UE and sends an RLC PDU or RLC PDUs to
the MAC, as indicated ig, the RLC PDU or PDUs
to the physical |ayer |n trans%(g)}f)’i> %—%c(%& ﬁge@%ﬁﬁﬁ%port bl ock set, as
indicated in a dtiép JlZEhGKW@r 3t hd omgirainit éldra@@“(rﬁeeﬂdzlma 10 and 15). The
physi cal | ayein<sends doha %azn%&@rltvebls%%e%att&@?ﬁm gC‘E pget ina

dedi catgd Wal channel (DPCH) frame to the UE as |n cated in a step
124. |f"the " nmore i ncom ng data, 20 such as |nd| cated in Fig. 1, then a
deci sion i s mad&im repkatvst befib@ilaﬁlaifflﬁ,foi:'lglowlﬁ@_nklaat3124, as before,

until there,i§n0 tQ; est in kg 1 After ansport on the
radio link fromt r?glﬁ?hi% 5 %g%%%%o%esmte &20d |nnts§|a1t§c§t H}g “receives
the DPCH 25 frafdd t r3ar$§WtSt @@wr Famst-hé AUERAN3Bag ishowgeitheFi g. 2. Upon

reception of eaqzh_gfsr amg 128, 3§3h%ob§%I&%QOI’ShOQ| ack gl chhapspgrt bl ock sets
Wil | bf rea d,d% sed on the transport format indicator (TFl), as shown

inastep 1 §‘s§?fﬁP§H‘l‘F§16’P ?BSSnaﬂQaFﬁéHepFSQI“G@HaF60%1he MAC 30

| ayer, as imtcmtaédtm aTsegp 131, where an RLC PDU or RLC PDUs are
extracted and pr ded h Ir | d ip_a step 132, where
reassenbly of fng\gd gl zglggts 2 ggﬁgc}lgkgr 5?%889’“3 rﬁeaﬁ fed by the

Segnent at i &F%mlS?ArOSEPnZGM Sflat:éll"ﬁdﬁéatﬂéﬂtaltnoa stapel 34. thhe
fixed-sizeuwnta SDU is provided to the application |ayer in a step 136. If
nore ifncom ng franes are avail as. s est d n_ Fig. 2, then the steps
| 28, g% 131, fg J?SE Nd f3 Swghngegggt BH aAti F2ERere are no more DPCH
franes. Reftéraﬂsrfrgsmwnt onFagsacslmadségmentaphbnksdata atankal ssion wth an
"active" seghmptation state, reference is first made to Fig. 6, which shows
a codec 138 or ther ap lication at_the application |ayer 10 providing, as
shown in a step J‘:@O EF‘SW?nat RéorsPATbf farf pRédnki detdata SDU to the

UE/ Tr - RLC whemetilse 108/ MACthayaet has abgﬁéﬂyatﬂdhCétQQelQtatl§éQJ?E142 a data
bl ock ze and ck s z cQ g.to th ansport format sel ected

f or th%é next TTIt%]llgjn 4 % O\%gl§4f§§¥ac§f geﬁ%ni‘%i%ﬁ aﬁg been required at the
RLC | ayer, qrtaqs@lﬁlsé@iﬂdéé Fhealgﬁépl‘r%semdnaﬁtmﬁ: PhireraPDlUse are

provi ded t @rmirag .MAC Iayer in a step 148, as indicated, with the

segnent ati on stg,te [ igator set _for "1" or otherw se indicating the active
state to the peer9RLE 56°MEyBPYi F1¥fe ?ﬁrF@Ni FRef U/ WREStRS%r then provi des
a transfer bl ocKigs.tBanshér 8bl vofesher Wshbwaat £ aospRatt f osPaipi g cator to
t he Upphygical : h 5 whi ch )L OV des the TB or TBS
in a DPCH fragﬁe t%%)eﬁrg&% ?gd?}é‘“}:ﬁ% ?11;1%{::29\{% %)%% %s Tt ed in a 25
step 152. IHediEe dat a is avai |l abl e, the previous steps are repeated until

there is no noreidat a, sﬁ@wgugggspggp@gegl clet Abetiisriot her end of the
uplink is t RA ecel ves rames provided to it over
the radio ?% Ihl{rgﬁcy P‘E(Fn EJ{Ee ﬁﬂlﬁﬁﬁﬁ?ﬁy?%ﬁage%%wm?ﬂ%tdorﬁ Upon
reception cﬂVSéiEDP(CHM‘IfBarre as indicated in a step 156, the physical |ayer
reassespl es thesipangbernlockont HiADRLErabl ook, 38 Hased,gn e i ndicated

transfer
architecture of the UMTS.

Fig. 11 shows the Iu protocol with a user plane

protocol for implementing a radio access bearer service.




14 24 SEP 2004 format, as carried out by the indicated iﬁp éﬁ% The
reassenbl ed TB or TBSs are provided to the UTRAN MAC | ayeis a§ léated in
a step 160, where an RLC PDU or RLC PDUs are extracted and are provided to
the UTRANNTr 5 RLC with the segnentation state being indicted as active,
where they are reassenbled to a fixed-size SDU, as indicated in a step 164.
The fixed-size SDU is provided to the CN, as indicated in a step 166. If
nore DPCH franes are incom ng over the uplink, the previous steps 10 1S6,
158, 160, 162, 164, 166 are repeated until there is no nore incom ng data

as suggested by phe figuiRwsDonal ighoa transhkssen bhafkansparent Mde
(TrM with inactive se%ﬁg ation state (Figs 3 3A 3B & 4) 15 For downli nk

data transis3Fort i§4 pported transm ssion interval on the
lu-interface andFide IBTIshowsUBRANMidfadrle eogptrodspdener piroedcbh the step
106 of Fig..Jd4..t %g?qﬂﬁ%ti on shall be set to the inactive state and the
RLC i nformesdt’Lcﬁ)(f/k rr)g%ns of the ‘'segnentation state 20 indicator bit, as

i ndi cat@d in théstep 4 BRovRePe Pt dUreRi gscogdingg AadtBB, Paksenrtt he
segment at i opnsérad Roas Jreeit 130k ity thaudprctnvenstat Tim)t hg step 110 of
Fig. 14, or_sim/lar ;\J;e NA% obt ai ns the transport forgat conbi hation set
(TFCS) fronfRFe R Us SHTdiTCafe® i9r Y 28 SPEF 1290 EOTRESMRESERBR i nf or s
the RLC of iimeemtaten blwdkssiore arfd what &dgmenkasebnsszeteés.be used in the

TTI in a step 172102 SieR Li4..:4he A Chhen$E0LES ,8-5€ of
fixed-size SDUs 176 trhhatsshltot has oltraEFned from t%e_é% fvanL%ggggfsers 178
until tRer eSPRRYFAGHHH VHE e 190nFH BHFIRE BREn3PEFECHNBEREEE Fhe
transport béack StHer it d hndzopoehiuBTsi Baehi vect§egnent ati on
state fi xedgézaelsdat a}fcpwacket%.%s , Which are received fromthe CN via the
lu-interface ate butiered bn’the transparent RLC 15 24 SEP 2004
(UTRAN/ Tr - RLC SDU-dufiftershey)s mppchetortdion wawiyéhdt hey ahei seeépso the RLC
buf fer untidnbin i thie, based o the ;LU Jrakue angibhe; Tegpsppet Bl ock set
size, to forward the buffered RLC PDUs to the MAC | ayer. Wien the RLC 5
PDUs are seht@tolYheute 198y éleaslaWidii@st-ed in a step 180, the order of the
RLC PDUs nust beFimi ntaidess appendennd adort harpgengedtitt yheosbepabl e to
define the gorrect der .of t R q#? (g€, h order nust be
mai nt ai ned aﬁqong t %Kl%ﬁoegoﬁat %ef rﬁ%ﬁ% elefe?eﬁ %’t j'e/'c?n 0 UTRAN to the RLC
entity in UBSINTHATEAD istHpD fed&is & par anet dpvplinkefgentbeatic part of
the TF (seeidads Brdfssfmel®a?i cd0caveherease peIDD node the TTlI is a
par anet,er of dynam c peart}?of t he TF.t Thef Tr ansgor.t Bl ock gi ze é?. 1.3) and
15 Trafsport Bl oci set” 58S FPPAY "% 55t FPparaieét 81k bRt RSB nam ¢ part
of the TF ($kewhoth FHRD #&ndoIDDpAvdds datheérinanspeitnBiockhsi ze (the
nunber of bitsild GedHANSRAN Bl HORGRSPRNAS, @o&hﬁn%zﬁvgf the RLC
PDU, whereas the Transport bl ock set size defines the nunber 20 of RLC PDUs
transm tt ed*FFEFRTAOMRE PR SOORTs 4% Fi9-uStrated in 3GPP TSG RAN TS 25. 302
at Fig. 6 thereofjg. FromHdwe MAQ iy elatauktirbasm@Bsti ont Ber UEhéhe RLC PDUs
are se by I e pr.ocedures whi ch have described in 3GPP TSG RAN
speci fla%ati%%g#‘p&?né%%\? nltcaq (i tteheanl\./l& esg&ec s The® ?gﬁsﬁ%r Yormat from
the transpoPt ¢orier Swctiye isedinsated liom assebpwh82ni Rifi g7- 3A, and
transfers RLC PDUs to the physical |layer with a Transport Format |ndicator
(TFI') and the segnentation state indicator. The h]\{si cal _layer then sends
the RLC PDUs in BEST MODE FOR CARRYING OUT THE INVENTION
Normally the UE will activate a connection
30 establishment request (ACTIVATE PDP_ CONTEXT REQUEST) to
the 3G-SGSN of Fig. 13 by requesting an IP Address
{(PDP_Address) and that inter alia a certain QoS be

associated with the connection. The 3G-SGSN responds by




30 DPCH franmes over the radio interface, as indicated in S
suggested by Figs. 3, 3A and 3B, if there is nore data fr(a)&%ﬁpéﬁﬁhﬁ he
previ ous steps are repeated until there is no nore data com ng fromthe CN
16 2 4 SEP 2004 Apparatus for carrying out the above steps for downlink
data transm ssion with an inactive segnentation state is shown in Fig. 16.
A core network (CN) 200 is shown connected to a UMIS Terrestrial Radio
Access 5 Network (UTRAN) 202 over a lu-interface 204. The UTRAN 202

comuni cates with a UE (Fig. 17) over a Uu-interface 206. It will therefore
be under st osendiveg &i geqidstshomes dedsidieENT HEDUENBNE JJERANUaRaAK 9. 9 with

respect to t S Si.on t.h a_n tive segnentati n 10
st at e, accoEridY\Qn%jﬁa'pgl %gea?)r%agcgln?}?%éveesn :%oenar ('1{3;"33(3 t & 6@%@’0 bl% 16, a
means 210 i5e$woTn- t R RAB respanpvecadie c:t@m’njmrnaiameldeqmesaty gnal

such as a UEné Nirtiat @bk £ REMIeSEnd whzasaﬂlh\é“‘écﬁcp%dcg% REQQUERT) . Tor
provi dl%% a_bearer request signal on a line 212 for a 15 radi o bearer (RB)
B_RES| TN ERFS RERREST

(e.qg., )OF HOT FRREs S iBGitaPe@rAeSs IDagdSas shown by
the step 108igfiaFed. (m A5 BN T runMed ) madma.ta emeofct Besyegnent at i on
state to b a ans 214 within the
UTRAN 202 :avsvyt?}ggQ%% fi?f&%%? % reﬂuesR'lt%%sel gna S itRe 5FFHE 22 and to
a RB quali t‘}/h*PThdﬁFWbﬁft%cﬂ gffal tlon %-IGG%\T 2161 fsolgn@rl@ail tacy &oTthaspart

Format Conmbipatign SetsdrGReisi ghalaed | e 213880 288 Brher
tate jndication Signal on a 'line '219. The means 214 may al so

Segrren%gtl on f
be used to ta ?V“%‘Eﬁo?he 25 steps 102, 104, 106, 110 of Fig. 14. A neans
220 is responsi vis tshedre AdCSsingriad };(Hgltrhﬁdgl e 218tapdipbeisegrgnt ation

state signaj,on the lige %%q}a{sofreg%[&e"ét%'d‘%ﬁat% t%Nb'(%ksﬁgﬁgzghggna o

line 222, a_segnentation cation signal on a’l a data
bl ock 30 sefDBiserigghdre craivatrd 2244 aposhamsepyicheost ep RER of Fig.

3A. In addlﬁs@ﬂgﬁr@eﬁther <90 sendive ak RBo-eddstst shanaket 9nt PRe UTRAN
24 SEP 2004 responsive to data on a

202, may S ans 228 17
i ne 2%6 Rﬁé ?"’P%rﬁ?% (rJ%‘et HEBIESES FPBp P §BngOFi £88- si ze SDUs on a
line 232 toC@hl@eWMN Q@Qed‘ldm sEacstcsdmwmcaas atsh@osst @prlaﬁ':@tensFl g. 3A. A

buf fer meange 23ded Soy SSROMS! Ve, ihd o Lxed 902, SPUS00,5 the, | ine 232, to

the data bl ock size s nal on the line 2 a bl ock set
size si gnal TBRFIHE| i he PRARNPT ROWEFFERLEPPdn CdPafe iFndPauiBedsi gnal on
the |ine 223 &osp sImm@;eRhﬁﬁé[aJafarmaé @ramaombalengo&ameomua line 236 at
t he appgopr t se ne |on 10 state indicator_ signal bit

f or transfe%ﬁ%%r% 2%r§ﬁk%§F§§er fhe OB THits 5Ps ?hggggnégﬁ shown by
the buffer @qeemlrm@ iBANG tlfﬁqlﬁereg)@qﬁﬁ figr Rhg ig4trAngpansn@3B i s

responsi ve ih@dé he REG&HDUshdH QvdAad Qﬁ;ktt*&eth'en%n%%ﬁtfl% Eh@vkﬁtng a
transport b a_1l5 transport bl ocCk set cgntaining said RLC PDUs al ong

with a trang %‘H f%?%’a‘i‘el"ﬁ&ﬁ ors e(g‘ﬂ‘—el“)ta&rlroé‘ FEn&egupIednpE Pett m@Ssane as
shown by t héngdiep-d@0imfa Fetgep 346 A Mees c242bes doagp@iishvehéo the TB or

TS WD Tl analaon, e 1405210 T0% BEOXCh0 STt Lo FRS g 10

the TTlI for 20 transfer on a over t ace
182, 184 of IFf{cates weflera i Hy' trézﬂ& tS@9nﬂ¢@t§|tgﬁatl 1@nptehéormﬁ@ 216, it has a

magni t ude i ndteaké V@t@tfe)t heh@vaidrakl e Qe tynaef ségﬁéﬂtgt%ﬁr €&, t&hich
his is

m ght be Se% c,é‘%r1 to the 25 reque%t of. the  'CN 200.
det er m ned 2L P E]Lf%crte]s Ak o 4Pe §?(jﬁ§ﬂ°8nwélh'ﬁ%s‘?4%e
based on 1nformatlon which is used to define the wvalid
30 TTI for the Iub interface (between the RNC and the Node-B
(See Fig. 15, where "Node B" corresponds to the base-
transceiver station of GSM/GPRS)). It should be realized

that the invention is not restricted to the precise

10




It should be realized that the functional blocks shown in kig. wel |
as simlar figures described below can be carried out in vir?cﬁﬁﬁzm

conbi nati ons of 30 hardware and software and that noreover the functions
shown in distinct blocks at distinct |evels are not necessarily fixedly
associ ated to those bl ocks or levels but can be carried out in different

bl ocks and at 18 24 SEP 2004 different |evels by transferring functions
to other blocks or |evels. Indeed the signals shown for indicating
cooperation between the various blocks are simlarly flexible in their

I ocation and.£0l& 1 rbéa&@’h%f '1%%;&%“&&%&5%%‘(%%% FRY DepLgconstituted
to carry out the sanme or simlar “‘functions shows a confi nuation of
the downl i MROHE FMRPAMEN - t HOIUR TEHRNGK . UEh25@nV§n§h@wnlS| ncl uding a nmeans

252 responsge&eefé)llyh%ﬁﬂwﬂdmlé Még@m&taanweabba@bip 244 received over
the Uu-interf 20 See al so Fi I n resg}fnse to the DPCH franes

recei ved i nw%a T HY Stedns Jz%fa%ﬁb\ﬁddé?tt h8oFBS Gt ACTE oR™Q | i ne 254 to
a meansb5 2561®ye1thm MAG ¢ lenvesid dfertehel Wi eVeins wiishshegmebyaaish egn@57 in Fig.
4. The meanse2s0.iis § %:scrtq&sg t&aeffjege}'ﬂﬁslwg&?sT hdaeg5 H@ﬁilyeﬁeans 260

segnent ati on_i ndi cat or for p I ne

responsi ve ‘?%e?%qlbe??ﬁtlﬁ?lﬁﬁecﬁsrﬁ“fkﬂ%&aéﬁefea&atlﬁeéDbBr%hnaS}W% 62 to a
codec 264 ofindéhetoappld c@tbmaattﬂatte nidahnlidgl agewel . hi gher. This is shown
in Fig. 4 by a ste | t. should be nentioned.that at the UE side

(Fi g™ 4" and 17 He e Ve d ACE LS (AT TBEOSBRE LD ol? e Godt it

appl i cafi onsedmdmiatalcn ats tdtwmnsass tthem ghes&@flentsedl Ly, UVHAR hamit hod shal |
be used is @@e'iﬂ%@ﬁd@@ﬂ%l oh It'?xet &uslheeffféefe f?ﬂf‘?rﬁ@é' on state
one RLC PDU contai ns exactly one SDU (i t he nunber of RLC PDUs al so
defi nes t he®Wifrbet O SO Ustahe cfétratthfaa%ﬁi“%%i:%\%l?’h PR aHtpar ent node
wi t h 30 i nactavepsegie iial iigh =81 alca ke stmltenkadaba+tmn§nw§p arog n the

inactive seggpen o] t port t he |s simlar to
t he above- descr%ﬁée%l %égc%dﬁ?aetr}f%or&rqgtg\;\% i nk 2% 59%%% cLil‘g?

transni8si ofevit h $hack® var Feymsit dttiean the eafmwtarm@nl hactive

segnent ati m&ﬁg@@r&;@@@@r@d@@eﬂé Gt 8o 8AcanHa8BlviSsdied atad by the
RRC of the UE and defjnes that e UE shall not perform segnent ation on the
RLC 5 | ayer Ilj%l%ﬁ/e s S er of RLC PDUs and the valid TTI for the
| ub-interface i sBelsfusred iy s dTBegaintlhtisngbraehet ved¢de 44E hpdrhesetti ng

up the corrgspo p d ndes on of the TF
has been descri B%P%@G%m %Iﬁ%AtSNL%;%Fe&)a :e)ggt ?%ﬁgéaﬁf ‘?ﬂlfcﬁ%e 10 descri bed

in nmor é%det ZFeBERGW ¢ Tihi drfet iIT1® iR cpEgon18bORef BRe i TR HDw to Fig. 18,
a UE 270 i sssdown:daddmgstians o grivear ity BgeopbedpRLOKedt B8PS ent, node
data trans S th inhacti.ve nent ati on tate ndicated. 1

esponse ot nein U g ARG P RS BT WD S0 cepti il i ot o

provi des fiRe¥e®syer SBUS en a@dwem;iizmoeﬁd §ggmﬁutee.t<e1@| Pyate step 278 in

Fig. 8A. A mBaNSaabh i GadSRANSI VadLd, he f th@dvﬁlx&@ SPUspd or buffering
sane. ge neans 280 is also responsive to a data bl ock size 20 signal on a

line 282, aPREFRentatidn E S hERGacsAtsi §haPeoRcRE #1283 thehd a data
bl ock set sageiseguatommal s Zahduion dsmeagei?2éd abd bae MAC | evel of

tsi‘ngESSTgﬁo 88£§ n @cg}éﬂﬁs% Rl Lt g Lhbeseafend28: GPriesponds FO a

1nact1ve and no segmentatlon is allowed to be performed
on the transparent RLC.
30

Downlink/uplink data. transmission in Transparent Mode

(TrM) with active Segmentation State (Figs. 1, 2, 5 and
6)
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25 executed once a TF selection for the next TTlI has been nmade, as
indicated by a step 290. The TF selection is nmade at the (;Isffezﬂ but the
selection is nade froma TFCS, as indicated on a line 292 Tro ﬂﬁ%:

| ayer, e.g., by a nmeans 294 responsive to a request signal on a 30 |line 296
and to a radio interface quality signal on a line 298 for providing the
TFCS signal on the line 292 and a Segnentation state indicator signal on a
line 297 to the neans 286. A neans 300 at the physical |ayer is 20 24 SEP
2004 responsive to a signal on a line 302 indicative of the quality of the
radi o interface landudts calsielsi thet GREUAPAritcatalsyitrg tdegRees thiatbandw dt h
that may beg Egguﬁ§ l.in T nean Q provides RLC PDUs
along with t |naé%gbeggégﬁeﬁfagfénggtg quh ca?b%%ﬁfgpovﬁé UTRAN RLC

| ayer) on d§RiHorEgy seé@anﬁ@lt@@me@twfaa mdegaso@nt SithengBNIRG Waglr, as

shown in Fighe &c Means SRRl likeeMAGhaver R elo@d nkn dhic@ 18 i's
responsive to the RLC P 10 on the line 304 far prOV|d|ng a transport

bl ock s®t WM TARDIFET fffataitddi SEETRTSAGAER Stk iFe 18150eas
i ndi cat ed byctaist eqra3H4 tihe Elrgns@érehqﬁamcstﬁr&brﬁdme tpleysi cal |ayer of Fig.
1B 1S bk e 1950 (R TELasnal 07 LR il 3 for Brovi 4N

upl i nk DP anes on as |nd|cate SO i A R & 8B
over a Uu- |1P|?f%rtfcacfeit32®1tq tth\ﬁl valhe RéCedDLy @imfllln@:d bS(At&68BFT) hat the size

of the TTI &tcdheidd ddﬂtaeﬁx%@%f'ﬁe@d%'&tt%%ous|T%1@J%t|t%&gﬁﬁetf@ﬁ@st he frane
si ze o; the fi xed% sl ze data SDUS at the codec/ appli cat.i on | ayer 20

accordihg t ' Fhet i ndtS V&Use GRervaridon sr &&éd St2tlte D5r 68kt Tfnventi on.
This will benshovemdna dsa ciy e mishrioughowll kel U’ﬁRA}zNo(r@l IRLChSDWa)tahO t he

lu-interfacg) @%@;ﬁd as, %%Ct&;%\%%m%'s%n A e Qg N,sidg, <%§8 Figs. 7

and 19), th nk from gre providéd on the
line 318 ovReFhehan i ﬁttetsf}’@@éd3@@ trGatlﬁ@eQTMﬁQZIhe WEGAEet hey are

relcel vedzgys@gm@ﬁrwu%zz srt@&@owu\m tall%beb@ eﬁ@boﬁa;&\élddléfggtﬁe-'r_gﬁyw t7 h XtFI tﬁn
a |ne as., S a step N e
%330 TR RS Otg]ynégeré i sPFgé\gg %tteﬁ’él PESRi f‘ﬁ’WTIE*"gf or

pI’OVI di ng ReRBUstorpra 9 e 3>@Opa$fmmedas Bne exaagtlieveasegrent ati on state

i ndi cator ognaciie al iL¢a t t ig. 7. The
transparent RLC 21 é;ﬂ4ﬁe§%%t25%%rde§?1‘a% E%gltgﬁplg%e% %9} %géln\%%gﬁal | RLC PDUs

at the sameSEFmPd rsf et tosey spardtd 5’5? tﬁ&ltc&f”e& B St HETePEPCBP4 and

stores thempiscla dutf f efee336. 12herREE ept bty ssayesst hepphdRrE, i phahi ch RLC
PDUs wer e forwarded fromthe MAC layer 5 to the RLC | ayer. The RLC | ayer
buf f er °RLC-PER)s RIMGTH waulds arledisr é&r@otﬁlﬁaﬁgﬁaSF SRY Pafelth8dtBEER in RLC

PDUs one atifallduwrtnd GoladtisU wicilel fa&@ﬁy&B&o\ﬁrratm WRcphdat gool. Iayer as

i ndi cated by a sﬂa% ervﬁq‘[é%(}%f%l% She Iru\%hl%% | %nal tlhl ne 336 Fig. 19.

The transm ssion | nter ace Wi'l | gefit ne upon t he
RAB assi gnnER¥ BHd a3rctREy settep tieo vedude RLELPDENt It)beTRLQBPQHJO defines that

the only ap@bh@@ﬁhﬁg AISHicHE Sbu atsert\f@hstraﬁ:t@@e tbuth@t %@EQ«CQLbSb +0 18)
and it DU transm ssion 15

gn |ventoteg RLCIa erin
pur pos&2 by ?T‘l YS%&I%FPFQI i&n aﬁoﬁGgﬁN§SFe%]3atl on and
RESET pr ocedpeei Theatsiegnent atfi mmactei,fomd@ ueom ikRBds ehepnidfibprocedur e

cannot, be changed A0 SRS iela0H) APuOGEAULS ob WENSRLCRESFT.

procedure has n perforne y bl ocKi'ng sé€q
shoul d t her 818¢ e(Hee unudesnt @(fdbtlﬁ@t iphjgs TBS) . ~ Again, these

Transport Blocks are transmitted by using the procedures
30 which have been or will be defined in the 3GPP TSG RAN
specifications.
For instance, as shown for the downlink data

transmission with an "active segmentation" state in Fig.
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25 invention can, for instance, be inplenented by bl ockin %thEsgmﬁntation
function on the RLC | ayer each tinme when it is required b The

bl ocki ng can be done by sending a blocking primtive to the correspondi ng
RLC entity or by defining a paraneter into the RLC 30 configuration
primtive. This primtive can be generated by the RRC based on information
which it has either received fromthe CN or which it has derived fromthe
RAB paraneters sent by the CN in a RANAP: RAB Assi gnnent 22 24 SEP 2004
request nessage, i.e., fromthe 3G SGSN RANAP to the UTRAN RRC. Although

the invention has beeh ahewy,and Aascrl hedi th fespect, (10 1 eag

enbodi nent thereof, it. should 5 be understood by those skil he art
that the fofeldiFy Hid FREVUSTORGOEHENJIE . i $SicYRs 1ana Eﬁéptl ons in

the form anmdet aid wiler enftamy the: md@,bt/im&r—@m Wft f&@ﬂét a@@@@bkwgef romthe

spirit and the invenii ims 1. Method for
use in esta Z?‘?és)ﬁ?f ka Fddi o dIaadroaetra ?télﬂc}? &l%a Sﬁ&et 6 réaﬁgsillﬁrom a core
net wor k>( CN)t tohey $%@ﬁ 4 Breac ddss Ghretwidrk l(d%&l\l)lnflmratedobhbeRLC of

tel ecommni eal | AenanlB WLl LRMRH S 1 dhe-9keRsnef gafgt ef m ning

(102) that a requested node for an interface between said and said RAN
is a transpdTENTS notfe Ghd YisffaSendg t ey ieittacfon $iged-PAarcaeb? to a 10
segment at i oY eas e | yrRray/ar -efucsaizb RANlcaméd Anr asﬂee§el‘.ﬂ_9 said

segnentatio ndi cat bl acki o 10) ntation iin_said RLC | ayer
of said RAI\#?%&@%%?& lfgn%éiaesnep’sra‘:f"'(:iL | ndllb atlr'cl)lre %gg zt £§q8ﬁr?§aﬁ1.%
segnmentft i of-s® at &o andl"lp?er%q thiheq (LIGrisedirentcatirenti Rregmedtabion

segment at i 08¢ & @assedtak | Ay &1 10fr 3aid SN ik GRS @S RhE RLC peer at
the UE and sends an RLC PDU or RLC PDUs to the MAC, as
indicated in a step 120. The MAC then sends the RLC PDU
or PDUs to the physical layer in a transport block or a
15 transport block set, as indicated in a step 122 over the
Iub-interface (see Figs. 10 and 15). The physical layer
sends the transport block or transport block set in a
dedicated physical channel (DPCH) frame to the UE, as
indicated in a step 124. If there is more incoming data,
20 such as indicated in Fig. 1, then a decision is made to
repeat the steps 118, 119, 120, 122, 124, as before,
until there is no more data, as suggested in Fig. 1.
After transport on the radio link from the UTRAN to
the UE over the Uu interface, the UE receives the DPCH
25 frames transmitted from the UTRAN, as shown in Fig. 2.
Upon reception of each frame 128, the transport block or
transport block sets will be reagsembled based on the
transport format indicator (TFI), as shown in a step 130.
The reassembled TB or TBSs are then provided to the MAC
30 layer, as indicated in a step 131, where an RLC PDU or
RLC PDUs are extracted and provided to the UE/Tr-RLC, as
indicated in a step 132, where reassembly of fixed-size

data SDUs is provided, if reguired by the Segmentation

13




i ndi cator indicates an active segnentation state. 2. The 0 f claiml,
in case said segnentation is blocked in said RAN for 20 am gg@/nmﬂ‘k,
further conprising the steps of: storing (l174) plural service data units
(SDUs) under the control of the segnmentation/reassenbly layer in said RAN,
each SDU provided fromthe CNin a mninmuminterl|leaving period in said
transparent node; 25 retrieving said stored plural SDUs and providing (180)
said retrieved plural SDUs in one or nore protocol data units (PDUs) in one
or nore data transport bl ocks; and providing (182) said one or nore data
transport blSteks wnthcatioranipont stepmat4i ndirkat 6f xédFE) z& 08239 spU
transm ssi on .0 radi,a inter saLd RAN to a_use qui nt (UE)
in a transrn'rlsss' g%v?idr?% it(ral)t Ig?%aﬁgg'cll'?f:%q:ggbi %aygrdﬁrrla i%ﬁeﬁrégé?'er f’ﬂ:n sai d
m ni mum i nt &FEavieeTREs ddamps arg4asgER1aboa, 3asThegpeshed DfF Biaim 2,

further conprisieg the steps abs, r86EI YENY (365) 1581 9,EDUs f4am said
transpo;st bl ocks 5 at a,zlegggnt ati on/reassenblx | ayer of said UE, and
provi di my s Rirx8d i Z°SPUE 8 ¥°FayRBPCBf f5ar8SUE above said
segment at i on/ r eagsértrnyinigayew. té4. Fihe.net hnd of fetraiplink 1datia case said

segnent ation,l . [ ai,d RAN. for ,ap Link, further conprising
the steps of: azltsgﬁi%%gggl &rqg'?l ggrv?gggggt_ asﬁgg?}s{g?gb?g)sg?t%’
segment at i oAFEEASEERDAY [Fayst madsare BEY- edchwisbthpsboveed ¢@#8) in a

m ni num i nt enlseaw BEHRSY pG1likasdbd hrapspangpl kS MoLeiy&trieving said
stored ural SE‘HS and pr ogi di ng (306£ said retrieved €I ural SDUs in one or
BGEE S € Pnofi

more prot océ) "Eni £ EPBUS) “Br 14Br edeFandpore pfFek LE @nd

provi di ng (Fi&edssiideodetar SPOr €ot tARSPBRY Tr BRDCkSh@De Wihd @B ANRANSPOrt
O B o Ay BEE LbOGalr aTLaRLan: 0 ErsRboth g LbSd asndyom sal d LE

to said RAN Iin a transmssion tine interval aving a duration greater
than sai d niStiZfufPndPicEadilg Speei odccebdbng The wee hotawspaedtai m 4, furt her

conprising thengtepelected for the next TTI in a step 144. If

15 segmentation has been required at the RLC layer, it is
provided in a step 146, and an RLC PDU or PDUs are
provided to the MAC layer in a step 148, as indicated,
with the segmentation state indicator set for "1i" or
otherwise indicating the active state to the peer RLC

20 layer in the UTRAN. The UE/MAC layer then provides a
transfer block or transfer block set with a transport
format indicator to the UE physical layer, as shown by a
step 150, which provides the TB or TBS in a DPCH frame
over the radio interface to the UTRAN, as indicated in a

25 step 152. If more data is available, the previous steps
are repeated until there is no more data, as suggested by
Fig. &,

At the other end of the uplink is the UTRAN, and it

receives the DPCH frames provided to it over the radio

30 link from the UE and handles them as shown in Fig. 5.
Upon reception of a DPCH frame, as indicated in a step
156, the physical layer reassembles the transfer block or
transfer block set based on the indicated transfer

14




of receiving said one or nore transport blocks with TFI h}ég@d access
control (MAC) |layer of said RAN, extracting said PDUs fro 2 sport
bl ocks at 30 said MAC | ayer of said RAN, providing (324) said PDUs from
said MAC | ayer of said RAN to a segnentation/reassenbly |ayer of said RAN,
25 24 SEP 200 storing said segnentation/reassenbly PDUs at said |ayer of
said RAN, extracting said fixed-size SDUs fromsaid stored PDUs; and 5
providing (334) said fixed-size SDUs fromsaid RAN to said CN over said
interface. 6. Method for handling fixed-size service data units (SDUs) in a

downl I nK T FBFH8COLE @%&%?é& 8Lt BplObhL €4 AQ; LA SEUTMNI AL | 0By, system by a

radi o access networ k Sai d” system conprising the steps of: storing
pl ur al SDU'S"eéth&mF’é&idoTFl Ak EE%Fr%lfeslé@@r‘é%@%fﬂli@?]/?l'e%w/mcayer in said

RASI each SBYepr, O\élsdQ(ﬂdllea@ew fh wr@t@peié@amﬁ@r@% Q@Ld oy tg&anspar en;
node; 15 r g_said_stored rovi said retrieve

pl ur al ?&’lcln%\é'r[]]% 8¢ “mbr rf)?‘é?gc%llqdd%¥% %]ﬁ‘?‘fjsg?cgﬁ%)t & WEEY  fior e dat a

t ransp@rt BLéC kg thatikepseynehhgt $an dsomee dve inpy eldhbitcet dd anspeattiviel,ocks with

a tranSporhh@?%”%he&ngkgaggéségﬁﬁieéOéoté;iig%ﬁ;gfgé(§5ﬁ- 2Q a radio

interface from said to a user equi prent i'n & transmission time
interval (FPOLCREFANGNacdEEEPI bR gr eBler L i%edr s sl SAthiifumviovideleavi ng

peri od. to the CN, as indicated in a step 166. If more DPCH
trames are incoming over the uplink, the previous steps
10 156, 158, 160, 162, 164, 166 are repeated until there is

no more incoming data as suggested by the figure.

Downlink data transmission in Transparent Mode (TrM) with

inactive seqmentation state (Figs. 3, 3A, 3B & 4)

15 For downlink data transmission, if the supported
transm1551on interval on the Iu-interface and the TTI in
UTRAN differ, e.g., as determined in the step 106 of Fig.
14, the segmentation shall be set to the inactive state
and the RLC informed by means of the segmentation state

20 indicator bit, as indicated in the step 110. Referring
to Figs. 3, 3A and 3B, after the segmentation state has
been set to the inactive state in the step 110 of Fig.
14, or gimilar, the MAC obtains the transport format
combination set (TFCS) from the RRC, as indicated in a

25 step 170. The MAC then informs the RLC of the data block
size and data block set size to be used in the TTI in a
step 172. In a step 174, the RLC then stores a sequence
of fixed-size SDUs 176 that it has obtained from the CN
in RLC buffers 178 until there is enough data to fill up

30 the transport block or the transport block set indicated
by the MAC. 1In this "inactive" segmentation state fixed-
size data packets (SDUs), which are received from the CN

via the Iu-interface are buffered on the transparent RLC

15




7. The method of claim®6, further conprising the steps 25204 SERQMM%”Q sai d
one or nore data transport blocks with TFI at a nmedi um access control (MAQ
| ayer of said UE, extracting said PDUs fromsaid transport blocks at an
segnent ati on/reassenbly |layer of said UE;, and 30 providing said fixed-size
data SDUs to a |layer of said UE above said segnentation/reassenbly | ayer.
26 24 SEP 2004 b. Method for handling fixed-size service data units
(SDUs) in an uplink froma user equipnment (UE) of a nobile

tel ecommuni cations systemvia an interface to a radio access netmork (RAN)

and fromth&UBAthyT@ anci gb@rm@@ewn@ COher Re NELMOLK; £ Db 1 0f; system
conprising the.st aps of ; storlnggglur SDUs at a segnentation re ssenbl y

layer in saPdrUESTe5ChtRBUREF OO HEST Hn51ﬁ1h?nﬁﬁ1?h@%rl%é%?ﬁgoﬁth%d in a
t ranspar ent Thddealuet ahdvihg Saidsstot edlptur abt SBhlse andoproeviidi-ag 10 said

retrieved phyra ngppe npre. pr dat a |ts I n one or

nor e transp%r% EP§5%§EH R p?gg%dlngtgglgg %a%?r ??aﬁggLE%Cblocks wth
a transﬁortppgﬁnﬁfelﬁéheat@rtﬁqﬁﬂacfbayera@sn18@1©mt©@elnaaradep interface
fromsaid Ugsby sabdoRABYi Br achs apsel §§UQ%&éﬁ%é5mé{‘ﬁ€£i’ﬁéd(TTﬁ) having a

duration greaggg %g%nt gld m ni mum i nterl eaving period
peer entity to be ablé to define the
correct order of the RLC PDUs {i.e., the same order must
be maintained along the whole path from the RLC entity in
10 UTRAN to the RLC entity im UE).
The TTI in FDD mode is a parameter of the semi-
static part of the TF {(see §7.1.6 of 3G TS 25.302),
whereas in TDD mode the TTI is a parameter of dynamic
part of the TF. The Transport Block size (§7.1.3) and
15 Transport Block set size (§7.1.4) are both parameters of
the dynamic part of the TF (for both FDD and TDD modes).
The Transport Block size (the number of bits in a
Transport Block} corresponds to the size of the RLC PDU,
whereas the Transport block set size defines the number
20 of RLC PDUs transmitted within one TTI (this is
illustrated in 3GPP TSG RAN TS 25.302 at Fig. 6 thereof).
From the MAC layer further on to the UE the RLC PDUs
are sent by using the procedures which have been
described in 3GPP TSG RAN specifications. In particular,
25 the MAC selects the transport format from the transport
format set, as indicated in a step 182 in Fig. 3a, and
transfers RLC PDUs to the physical layer with a Transport
Format Indicator (TFI) and the segmentation state
indicator. The physical layer then sends the RLC PDUs in
30 DPCH frames over the radio interface, as indicated in a
step 184. As suggested by Figs. 3, 3A and 3B, if there
is more data from the CN, the previcus steps are repeated

until there is no more data coming from the CN.
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9. The nethod of claim8, further conprising the steps of gZ% wi |ng sai d
one or nore transport blocks with TFl at a nedi um access t h

| ayer of said RAN, extracting said RLC PDUs from said transport bl ocks at
said MAC | ayer of said RAN, providing said PDUs fromsaid MAC | ayer of said
RAN 25 to an segnentation/reassenbly |ayer of said RAN, storing said PDUs
at sai d segnentation/reassenbly |ayer of said RAN, extracting said
fixed-size SDUs fromsaid stored PDUs; and 30 providing said fixed-size
SDUs fromsaid RAN to said CN over said interface. 27 24 SEP 2004 10.

Apparatus for us n.e tab ishin radi o bearer rel atlng to a request
froma core netvvcg)t’ %ﬁ)‘ ' ?%%%l%%c%’é%tﬁﬁ E'(@N)P% % nobil e

t el ecommuni éQWéhSkW@t@m(M@ssc@mwrsh ngl imamanse fs@gn@it@ﬁﬂb&l ng (220)

that a requaested medendon a0 erface pe |d RAN is a
ME L 23%P %g%gglr'?ent ati or@gta%%g’ i'fidi cator to

t ransparent gode and for sig nallwg éz

a segnentat P RrPegsRefpr§d| &y et BT af & RN T iadd Raskiies ACZ84)5 responsive to
sai d segnenNatworkstatrRaRD 2owlicadora f0ridlackidg spanertal igRayn said
segnentatio e ayer far_said RB in case sald

i ndi cat or i gé?c‘g?%%@}\g?%%ct |1vtgrl s%atkg Bﬁl\gl? ort 3t &V&Tard Wor EEFARCRI ng (108)
segment at i oROFR s&f dwiklntme e forg rle@smﬁtﬁ%pdcaymamf Fiai.d 1RANhbRscase said

| S i ndi cat oa tadisabesci8d @etd Ve SHH® { paratus of
cl aim 10, az ie sai d tsegmsnt ation i sr}%j]a %I ?ﬁgéﬁ yeﬁgégsor%gan RB
f

downl i nk, FRE ot & TR SR Sreth SV ¥ it ESY 3IaEg 1(VE7 Sjegplencak isar vi ce
data uAidts E5BUs) H@d@fdirﬁ’@ mrﬁﬁ@lpﬁsémﬁ :LSﬁ@mab%tl oRYikeassenil yyl ayer in
said RAN, eagh ovjded fromt mim.i nterl eaving period in
said transpar en?PrrUFDg% aineg’ for"provitin E(I‘%ﬁ)w :h&tstl§r &GSPPUFAVESDUs i n
one or noretRLE ﬁ@mmwa@mra DRIUART §J(§Pws)swcﬂn age aoUEmMmnétdatadt r ansport

bl ocks; andraqaegtf P5udh Oa\/é ey a2, prAS Bonidid QRSURETION @ data transport

bl ocks with_a tr ort. format indicator” (TFl) for transm ssSion over a
radi o i nter PAGE* ?’% 3 BTN TSI s 7 BGdi FRedt 1EBE) 218 &OFr ansni ssi on
time iAbervapd{dThyatawi (RRJa GO glur RADRIpIEAMENTt REOUESITY FbRI NUM

interleavi NngoRELO% ional class, and as shown by the step 100 of
Fig. 14. This may include an indication of the
segmentation state to be used for transparent mode. An
RRC layer means 214 within the UTRAN 202 is responsiverto
20 the RB request signal on the line 212 and to a RB quality
indicator signal on a line 216 for providing a Transport
Format Combination Set (TFCS) signal on a line 218 as
well as a Segmentation state indication Signal on a line
219. The means 214 may also be used to carry out the
25 steps 102, 104, 106, 110 of Fig. 14. A means 220 is
responsive to the TFCS signal on the line 218 and the
segmentation state signal on the line 219 for providing a
data block size signal on a line 222, a segmentation
state indication signal on a line 223, and a data block
30 set size signal on a line 224, ag shown by the step 172
of Fig. 3A.
In addition to the CN 200 sending an RB request
signal to the UTRAN 202, it may also include means 228

17



28 24 SEP 2004 12 The apparatus of claim 11, further conprising: neans
for receiving (2S6) said PDUs fromsaid transport bl ocks a%.ﬁasypd%w access
control (MAC) |ayer of said UE; and 5 neans at an segnentation enbl y

| ayer of said UE (260) responsive to said PDUs fromsaid MAC | ayer, for
providing said fixed-size data SDUs to a | ayer of said UE above said
segnent ation/reassenbly layer. 10 13. The apparatus of claim 10, in case
said segnentation is blocked in said RAN for an RB uplink, further
conprising. neans (280) for storing plural service data units (SDUs) at a
segnent at i on¢seassevd| yo | dyer dm ssdiichdUB,2 ceagh. SDU ddn prnd ided +(278) in a

m ni mum i nt V. fo! t and retrleV| ng
sai d stored%*§faff6%[§§6‘% oc?lﬂ o%?f%ngg%o%)%tgsaloélreﬁl eveﬂc pI §r &°°SDUs i n
one or noreY 0t®? - datienis SHPDUSS itheomtaw ¥tr elnt rRsp&®. blrocks; and

20 means (330} fEPreedfANsNOris ql%gl% ARSI SSH:Q0 Qele RANG BA
ransm ssi o at er an sai pr. ovi di ng sal one oOr
t s E]B% f t th d al'% di (312, 314) d

with a Tran LRYr it - i 1Y M )Océ{ SHdi% 3k Qb toomissi d UE to
said time i 222raalwdTI3s hawt niata d:urca:m et mimd HiejlLaumgeeniied  14.

The apparatﬁ§4°§n&'@ﬁ§1§§!m%ﬁ%t %ﬁl%ﬂ%th%!gg. C%D%H_SZ ) fO @receIVIng

said one or_nore transpor 3 nediUm access cont r ol (MAC)
| ayer of saltPRAEF ofOJéﬂﬁf%%ﬂmg?%lP@%@@& rfom saiay idias powne binoeks at 30

sai d MAC | ayefie 0f3 50kt RAN a0l by Qvinfll NG 324 SIS jiom said NAC
| ayer 95 sald RAN t Se ment at| n/ reassenbly | ayer of said RAN, and 29
0 ‘?&%3

24 SEPT2004°h2anhs™} (S Y s i sfiesdiqy the peer RLC
segnent at i ohAyeassentis tlrIayer'I'lm‘s sa dHRAN S er exdhcaet ibyg t3al uffifeed- si ze

SDUs from saigl St ofped P{a;}ﬁu?ﬁg HSQr s%ﬁpgjlugl %%16%34[7 236) said fixed-size

SDUs fromsaid RAN t0 s N over sal ace between sai d RAN and
said CN. 15. ApparBfars fpi HehdeSRersived tsi Zdsdihd AdWaraoviides (SDUs) in

a downlink &rothe THie 1med WakK oif oﬁidﬂﬂ@|é3ﬂ¥§d§§BFB“B153H %QSaSYSte”‘by a
radi o jqecess r?tworé( 1%{%!}% of 10 al .d.system. conprisin an 234) for
storing plural ShUs esgef‘Ferﬁo 2 S&bIRFY [Rts garJr°§‘é{T| N2 each
SDU provi detir#mseent niommat mirelideavimg TFani ach ian la.rter @Aspar anti snade f or
retrieving sréds§hored HldihalnSRYR %'%Q:pf qrsop%%Vquicﬂg 321 dp peans
242 is responsive to the TB or TBS with TFI signal on the
line 240 for providing same in DPCH frames in the TTI for
20 transfer on a line 244 over the Uu-interface 206. See
steps 182, 184 of Fig. 3A.
Referring back to the signal on the line 216, it has
a magnitude indicative of the available gquality of a
radio bearer, which might be set up according to the
25 request of the CN 200. This is determined by a means 246
responsive to a Uu signal on a line 248.
Tt should be realized that the functional blocks
shown in Fig. 16 as well as similar figures described
below can be carried out in various combinations of
30 hardware and software and that moreover the functions
shown in distinct blocks at distinct levels are not
necessarily fixedly associated to those blocks or levels
but can be carried out in different blocks and at
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15 retrieved plural SDUs in one or nore protocol data uni?s (mné]n one
or nore data transport bl ocks; and neans (238) for provid n’@ I e or
nore data transport blocks with a transport format indicator (TFl) for
transm ssion over a radio interface fromsaid RAN to a user 20 equi pnent
(UE) in a transmssion tine interval (TTI) having a duration greater than
said mninuminterleaving period. 16. The apparatus of claim 15, further
conprising: neans (256) for receiving said one or nore data 25 transport

bl ocks with TFI at a nmedi um access control (MAC) |ayer of said UE, and
means (260)_.f extracti aid frogmsaid transport b] ocks at a
segnent at i ﬁﬁﬁ%‘&n@@’eﬁ%yéy BFagg%&rﬁEngn upGEiBREYFEi RGPERI d fi xed- si ze
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Segnent at | G SaSTomEry PAEr OFnSlid 3L SBAEH 2880 pr ovided 1 n a m ni mum

i nterl eavi ng perfigd zn ahbwanspapent nmedechorfr éhei dewndiski df sFoged pl ural

SDUs and pr%g(djlsr}gles%de @ rekrigved (pliur gIhO§QUSlhglgggngr %%%rot ocol

data units ) 1n one or nore transport bl ocks ) for
provi di ng s&d XRRPHEINGr E0t EaRs PoMRBINgC RS CHi ERamesr QﬁsbB?th@# mat

i ndi caior (2Jdd )rdcrivieians@hsshenvaventedirdceadioe .i nkekf ateof rogm said UE to
said 15 RANJIn a transmtSS| %n b g%] i.nterval TTI% havi nng duration greater
than said ni' MAERAREEr FEalv g E §42ME8. TPRE*d5Parat Gs of ' ctaT m 17,
further cormprarss M2 peandde328nef GBS edehviiRg oai d dnpeolSADte aransport 20
bl ocks wi t i Jhls als e a@@'h‘é%@:c?é%e(‘io%tfr ehe( MAC) Irgyer;of -5a4d RAN for

extracting said PDUs fromsaid transport bl ocks at said MAC | ayer of said
RAN and forSYRVAT g §a4i9d BBUs TProMeeaisd 2RRCIFay8FPERSs NP dERAN'E 0 a
segnenift i OTES eASSLMATY ahdy éhaok isal @d@ﬁﬂ&nt&lﬁdoﬂ5lﬁﬁaﬁat(>32ﬁ))rf or storing

sai d PDUs i o/r assenbl er. of i N for extracting
said fixed- ]fc.g_‘g %ﬂgsgﬁ'%]om tsUlal %orﬁeglePE)&ég a%d fora%?ogl ing said

fi xed-si ze SBRROHTION SHiedeRANTPy pajicy i0Nngy ixedi-dikat értacEP¥s o sai d RAN
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data transmission with inactive segmentation in UTRAN.

This inactive segmentation state procedure ({see Figs. 8
8A and 8B) is dictated by the RRC of the UE and defines
that the UE shall not perform segmentation on the RLC

5 layer in any phase. The number of RLC PDUs and the valid
TTI for the Iub-interface is defined by the TF, which is

’

given to the UE upon setting up the corresponding RB.
This RB setup procedure and selection of the TF has been
described in 3GPP TSG RAN specifications and will be

10 described in more detail below in conjunction with Fig.
18.

Referring now to Fig. 18, a UE 270 is shown having
means for carrying out uplink transparent mode data
transmission with inactive segmentation state indicated.

15 In response to incoming data on a line 272, means 274
responsive thereto provides fixed-size SDUs on a line 276
and as indicated by a step 278 in Fig. 8A. A means 280
is responsive to the fixed-size SDUs for buffering same.
The means 280 is also regponsive to a data block size

20 signal on a line 282, a segmentation state indicator
signal on a line 283, and a data block set size signal on
a line 284 from a means 286 at the MAC level of the UE.
The provision of the signals on the lines 282-298
correspondg to a step 288 shown in Fig. 8A that is

25 executed once a TF selection for the next TTI has been
made, as indicated by a step 290. The TF gelection is
made at the MAC level, but the selection is made from a
TFCS, as indicated on a line 292 from the RRC layer,
e.g., by a means 294 responsive to a request signal on a

30 line 296 and to a radio interface quality signal on a
line 298 for providing the TFCS signal on the line 292
and a Segmentation state indicator signal on a line 297
to the means 286. A means 300 at the physical layer is

20
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109%& () -! mH &) 109%AA& ()-!f1&]10% : & ()-! 1 109%& ()-!| I n 10%& ()-!1m 1098 ()
-0Z}ASH= 10D 10 10 101 ;

109%& ()-17, @P" 10%{& ()-H @P' 10% & ()-!, @P" 109 & () - H& 10%& ()-/k$*?SH=
10D i #109& () <! #10% ()1 10%8 ()-v M 10%&' ()-VI0%& ()-!" @O% ()-<$" 3

[ <SH= 10DFRPI09RY ) td m#lﬂ%ﬁda(l) ¥ B0 %idie( Bolv iqBA¥ee&E) of! vhe

' | "o
I, e
10%&]()-"h#¥%%ﬁ&§9’ h that may be requested on the
10:510%&f()11&5;%&0%&f()-|4" O%&f() V210%&' ()-!N)-Z% 0% () - RP] $UB& ' 0' H wX
6vk@ 109! @!)! 1Q10/f§éz (rgeé:nlsom (p) ovides RLC PDUs along with the
inactive segmentation state indicator (for the UTRAN RLC
layer) on a line 304, as indicated by a step 306 to the
UE/MAC layer, as shown in Fig. 8A. Means 310 at the MAC
layer pictured in Fig. 18 is responsive to the RLC PDUs
10 on the line 304 for providing a transport block set with
& transport format indicator signal on a line 312, as
indicated by a step 314 in Fig. BA. Means 316 at the
physical layer of Fig. 18 is responsive to the TBS with
TFI signal on the line 312 for providing uplink DPCH
15 frames on a line 318, as indicated also in Figs. 8A & 8B
over a Uu-interface 320. It will be noted from Figs. 8A
& 8B that the size of the TTI at the Uu interface is
advantageously much larger than the frame size of the
fixed-size data SDUs at the codec/application layer
20 according to the inactive segmentation procedure of the
present invention. This will be shown to be true
throughout the UTRAN (all the way to the Iu-interface) as
well, as discussed below.
At the UTRAN side (see Figs. 7 and 19), the DPCH
25 frames on the uplink from the UE are provided on the line
318 over the Uu-interface 320 to the UTRAN 321, where
they are received by a means 322 responsive thereto, for
providing a TBS with TFI on a line 324, as shown in Fig.
13, as well as by a step 326 in Pig. 7. At the RNC MAC
30 layer, a means 328 is responsive to the TBS with TFI for
providing RLC PDUs on a line 330 as well as the inactive
segmentation state indicator on a line 331, as also

indicated by the step 324 of Fig. 7. The transparent RLC
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stores them in a buffer 326. The RLC entity saves the
order in which RLC PDUs were forwarded from the MAC laver
5 to the RLC layer. The RLC layer buffers RLC PDUs until
it is required to transmit the received SDUs in RLC PDUs
one at a time to an Iu interface 333 via Iu UP protocol
layer, as indicated by a step 334 and as also shown by a
signal line 336 in Fig. 19. The transmission interval
10 for the Iu interface will be defined upon the RAB
assignment and the RB setup procedure (currently TR
23.910 defines that the only applicable transmission
interval for the Iu-interface is 10 ms) and it will be
given to the RLC layer for buffering and SDU transmission
15 purpeses by the RRC.

The State of the Segmentation upon SRNS relocation and
RESET procedure
'The segmentation mode defined upon RB setup

20 procedure cannot be changed upon SRNS relocation

procedure or when RLC RESET procedure has been performed.

Implementation by blocking segmentatiocon
It should therefore be understood that this

25 invention can, for instance, be implemented by blocking
the segmentation function on the RLC layer each time when
it is required by the RRC. The blocking can be done by
sending a blocking primitive to the corresponding RLC
entity or by defining a parameter into the RLC

30 configuration primitive. This primitive can be generated
by the RRC based on information which it has either
received from the CN or which it has derived from the RAB
parameters sent by the CN in a RANAP:RAB Assignment
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with respect to a best mode embodiment thereof, it should
5 be understood by those skilled in the art that the

foregoing and various other changes, omissions and

additions in the form and detail thereof may be made

therein without departing from the spirit and scope of
the invention.
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| W6+: 1@elating to a request from a core network (CN) to a radio
5 access network (RAN) in a mobile telecommunications system
(UMTS) , comprising the steps of:
determining (102) that a requested mode for an
interface between said CN and said RAN is a transparent mode
and signaling a segmentation state indicator to a
ii) 10 segmentation/reassembly layer of said RAN; and
in response to said segmentation state indicator,
blocking (110) segmentation in said RLC layer of said RAN for
said RB in case said indicator indicates an inactive
segmentation state and permitting (108) segmentation in said
15 segmentation/reassembly layer of said RAN in case said

indicator indicates an active segmentation state.

2. The method of c¢laim 1,
in case said segmentation is blocked in said RAN for

20 an RB downlink, further comprising the steps of:

'} storing (174) plural service data units (SDUs) under the
control of the segmentation/reassembly layer in said RAN, each
SDU provided from the CN in a minimum interleaving period in
said transparent mode;

25 retrieving said stored plural SDUs and. providing
(180) said retrieved plural SDUs in one or more protocol data
units (PDUs} in one or more data transport blocks; and

providing (182) said one or more data transport
blocks with a transport format indicator (TFI) for

30 transmission over a radio interface from said RAN to a user
equipment (UE) in a transmission time interval (TTI) having a

duration greater than said minimum interleaving period.
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4. The method of c¢laim 1,
{i) 10 in case said segmentation is blocked in said RAN for
an RB uplink, further comprising the steps of:
storing plural service data units (SDUs) at a
segmentation/reassembly layer in said UE, each SDU provided
(278) in a minimum interleaving period in said transparent
15 mode;
retrieving said stored plural SDUs and providing
(306) said retrieved plural SDUs in one or more protocol data
units (PDUs) in one or more transport blocks; and
providing (314) said one or more transport blocks
26 with a transport format indicator (TFI) for transmission over
‘"} a radio interface from said UE to said RAN in a transmission
B time interval (TTI) having a duration greater than said

minimum interleaving period.

25 5. The method of claim 4, further comprising the steps
of:
receiving said one or more transport blocks with TFI
at a medium access control (MAC) layer of said RAN;

extracting said PDUs from said transport blocks at

30 said MAC layer of said RAN;
providing (324) said PDUs from said MAC layer of said RAN to a

segmentation/reassembly layer of said RAN;
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6. Method for handling fixed-size sgervice data units
(SDUs) in a downlink from a core network of a mobile
{f) 10  telecommunications system by a radio access network (RAN) of
b said system, comprising the steps of:
storing plural SDUs at a radio link control
segmentation/reassembly layer in said RAN, each SDU provided
in a minimum interleaving period in a transparent mode;
15 retrieving said stored plural SDUs and providing
said retrieved plural SDUs in one or more protocol data units
(PDUs} in one or more data transport blocks; and
providing said one or more data transport blocks
with a transport format indicator (TFI} for transmission over
20 a radio interface from said RAN to a user equipment (UE) in a

transmission time interval (TTI) having a duration greater

R—

than said minimum interleaving period.

7. The method of claim 6, further comprising the steps
25  of:
receiving said one or more data transport blocks
with TFI at a medium access control (MAC) layer of said UE;
extracting said PDUs from said transport blocks at
an segmentation/reassembly layer of said UE; and
30 providing said fixed-size data SDUs to a layer of

said UE above said segmentation/reassembly layer.
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& . Method for handling fixed-size service data units (SDUs)

in an uplink from a user equipment (UE) of a mobile
telecommunications system via an interface to a radio access
network (RAN) and from the RAN via an interface to a core
5 network (CN) of said system, comprising the steps of:
storing plural SDUs at a segmentation/reassembly
layer in said UE, each SDU provided in a minimum interleaving
period in a transparent mode;
retrieving said stored plural SDUs and providing
iw) 10 said retrieved plural SDUs in one or more protocol data units
(PDUs) in one or more transport blocks:; and
providing said one or more transport blocks with a
transport format indicator (TFI) for transmission over a radio
interface from said UE to said RAN in a transmission time
15 dinterval (TTI) having a duration greater than said minimum

interleaving period.

9. The method of claim 8, further comprising the steps
of:
20 receiving said one or more transport blocks with TFI
"'} at a medium access control (MAC) layer of said RAN;

extracting said RLC PDUs from said transport blocks
at said MAC layer of said RAN;
providing said PDUs from said MAC layer of said RAN
25 to an segmentation/reassembly layer of said RAN;

storing said PDUs at said segmentation/reassembly

layer of said RAN;

extracting said fixed-size SDUs from said stored

PDUs; and

30 providing said fixed-size S8DUs from said RAN to said

CN over said interface.
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(UMTS) , comprising:

5 means for determining (220} that a regquested mode
for an interface between said CN and said RAN is a transparent
mode and for signaling (223) a segmentation state indicator to
a segmentation/reassembly layer of said RAN; and

means (234) responsive to said segmentation state
{:) 10 indicator, for blocking segmentation in said
segmentation/reassembly layer of said RAN for said RB in case
said indicator indicates an inactive segmentation state and
for permitting (108) segmentation in said
segmentation/reassembly layer of said RAN in case said

I5 indicator indicates an active segmentation state.

11. The apparatus of claim 10,
in case said segmentation is blocked in said RAN for
an RB downlink, further comprising:

20 means for storing (178) plural service data units

(SDUs) under the control of the segmentation/reassembly layer
in said RAN, each SDU provided from the CN in a minimum
interleaving period in said transparent mode and for providing
(180) said stored plural SDUs in one or more RLC protocol data
25 units (PDUs) in one or more data transport blocks; and
means for providing (182, 238) said one or more data
transport blocks with a transport format indicator (TFI) for
transmission over a radio interface from said RAN to a user
equipment (UE) in a transmission time interval (TTI) having a

30 duration greater than said minimum interleaving period.
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1z. The apparatus of claim 11, further comprising:
means for receiving (256) said PDUs from said
transport blocks at a medium access control (MAC) layer of
said UE; and
5 meang at an segmentation/reassembly layer of said UE
(260) responsive to said PDUs from said MAC layer, for
providing said fixed-size data SDUs to a layer of said UE

above said segmentation/reassembly layer.

{:) 10 13. The apparatus of claim 10,
in case said segmentation is blocked in said RAN for
an RB uplink, further comprising:
means (280) for storing plural service data units
(SDU=2} at a segmentation/reassembly layer in said UE, each SDU
15 provided (278} in a minimum interleaving period in said
transparent mode and for retrieving said stored plural SDUs
for providing (306) said retrieved plural SDUs in one or more
protocol data units (PDUs) in one or more transport blocks;
and
20 means (310) for providing (312, 314) said one or
f ) more transport blocks with a transport format indicator (TFI)
for transmission over a radio interface from said UE to said
RAN in a transmission time interval (TTI) having a duration
greater than said minimum interleaving period.
25
14. The apparatus of claim 13, further comprising:
means (328) for receiving said one or more transport
blocks with TFI at a medium access control (MAC) layer of said
RAN for extracting said PDUs from said transport blocks at
30 said MAC layer of said RAN, and for providing (324) said PDUs
from said MAC layer of said RAN to a segmentation/reassembly

layer of said RAN; and
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segmentation/reassembly layer of said RAN for extracting said
fixed-size SDUs from said stored PDUs and for providing (334,
336} said fixed-size SDUs from said RAN to said CN over said

5 interface between said RAN and said CN.

15. Apparatus for handling fixed-size sefvice data units
(8hUs) in a downlink from a core network of a mobile
telecommunications system by a radio access network (RAN) of
{i) 10 said system, comprising:
means (234} for storing plural SDUs at a
segmentation/reassembly layer in said RAN, each SbU provided
in a minimum interleaving period in a transparent mode for
rétrieving,said stored plural SDUs and for providing said
15 retrieved plural SDUs in one or more protocol data units
{PDUs) in one or more data transport blocks; and
means {(238) for providing said one or more data
transport blocks with a transport format indicator (TFI) for
transmission over a radio interface from said RAN to a user
20 equipment (UE) in a transmission time interval (TTI) having a

‘"} duration greater than said minimum interleaving period.

16. The apparatus of claim 15, further comprising:
means (256) for receiving said one or more data
25 transport blocks with TFI at a medium access control (MAC)
layer of said UE; and
means (260) for extracting said PDUs from said
transport blocks at a segmentation/reassembly layer of said UE
and for providing said fixed-size data SDUs to a layer (L3) of

30 said UE above said segmentation/reassembly layer.
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17. Apparatus for handling fixed-size service data units
(SDU=s) in an uplink from a user equipment (UE) of a mobile
telecommunications system via a radio interface (320) to a
radio access network (RAN) and from the RAN via an interface
5 (333) to a core network (CN) of said system, comprising:
means (280) for storing plural SDUs at a
segmentation/reassembly layer in said UE, each SDU provided in
a minimum interleaving period in a transparent mode for
retrieving said stored plural SDUs and providing said
{ ) 10 retrieved plural SDUs in one or more protocol data units
) (PDUs} in one or more transport blocks; and
means (310) for providing said one or more transport
blocks with a transport format indicator (TFI) for
transmission over said radio interface from said UE to said
15 RAN in a transmission time interval (TTI) having a duration

greater than said minimum interleaving period.

18. The apparatus of claim 17, further comprising:
means (328) for receiving said one or more transport
20 blocks with TFI at a medium access control (MAC) layer of said
5'} RAN for extracting said PDUs from said transport blocks at
. said MAC layer of said RAN and for providing said PDUs from
said MAC layer of said RAN to a segmentation/reassembly layer
of said RAN; and
25 means (326) for storing said PDUs at said
segmentation/reassembly layer of said RAN for extracting said
fixed-size SDUs from said stored PDUs and for providing said
fixed-size SDUs from said RAN to said CN over said interface

from said RAN to said CN.
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