2 4 SEP 2004 *166166* TRANSM SSI ON OF THE FI XED SI ZE PDUs THROUGH THE
TRANSPARENT RLC BACKGROUND OF THE I NVENTION 5 Referring to Fig. 9, .Ztl‘thP 2004

Uni versal Mobile Tel econmuni cations SystenmmmummNMﬂﬁmmet net wor k
architecture includes the major architectur user equi prrent
(UE), UMIS Terrestrial Radio Access Network (ULRMAN), 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 Iu protocol

I ncl udes a user pIaneTﬁuﬁgMgggq@gobpaquhpm@EDnsfzg pbgs A user plane 15
protocol inplenments the actual radio access _bearer _service,.i.e., carrying

user data through the acces SROUEH, TR %H?ﬁé‘FEWﬁy BF | ooki ng at the user

pl ane protocol is shovvn in Fig. 12. It is distinguished from the control

pl ane protocol of Fig. bﬂ%gcﬁﬁﬂhbob§ &.ng lg,g#?Naccess bearers and the
rom e

connection between the UE e networ rent aspects

(includ®ng reqReiereinteacfigce?. core rnivenpadi Malride  transmi ssion

resour ces, mgw@ﬁu@f@htsids@@r@y@wﬂ (UMTSNH Rkl NA{JBSsages, etc). See
3G TS 25.401 &.. 25 An e of, having the l.u User PI ane (e(lﬁJlrItD:) p%r ot ocol

A obiecf%
is to remitr g epcétn"&l]é‘?‘nt B ydes N dh I PSR EA
Packet - Swi twdwed)eantprientatigE] | MNES Terreut wisyle Rieticy deehsst he Transport

Net wor k Laygly V(ON)(%S g‘?rt“?igo%h? walxek | desrhteh IleSX| bility to 30

evol ve services re omal n an mgrate-services across

CN dorf ns. 1%%949# b ol JVTRAN QYR oF drraéh@efﬁthzéd iptelrfagges of
operation tWiatl€AhdEUTRAN interfaces to the core network over an Iu

interface. Fig. 10 shows some further details of the
overall architecture. The Iu protocol includes a user
plane (UP) protocol as shown in Fig. 11. A user plane
15 protocol implements the actual radio access bearer
service, i.e., carrying user data through the access
stratum. Another way of looking at the user plane
protocol is shown in Fig. 12. It is distinguished from
the control plane protocol of Fig. 13 that controls the
20 radio access bearers and the connection between the UE
and the network from different aspects (including
requesting the service, controlling different
transmission resources, handover and streamlining,
transfer of NAS messages, etc). See 3G TS 25.401 §5.

) 25 An objective of having the Iu User Plane (UP)
protocol is to remain independent of the CN domain
(Circuit-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

R
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activated on a Radi o Access Bearer (RAB) basis, rather 1 *000002* 2 4 S EP
2004 than on a CN domain basis or (tele)service basis. The lu qggﬁEme4
operation determnes if and which set of features shall be prOV|de

neet, e.g., the RAB QS requirenents. 5 The nodes of operation of the UP
protocol are defined (3G TS 24.415 4.2.1) as (1) Transparent Mdde .(TrM,
and (2) Support Mde for predefined SDU size (SWpSDU). Determ nation of
the lu UP protocol instance node of operation is a CN decision taken at
RAB 10 establishnent based on, e.g., the RAB characteristics. It is
signal ed tothha BadhocﬁbammaknLaasis(Ghlltébeléékv1péabasab RABhas gugnnent

and rel ocat Bnnbar BRCHRRRBCLL abPobALELDA FYabadeaLedebe the |u P

protocol |ayer a user ane es de i s bound
15 to the niearvres 5hé1&sb©cpa©t§¢|dﬂ3\8t<anlde%énn@tgbe t;hangea Qofl ess the
RAB i s changgdyiFBgehtansparent node is intended for those RABs that do
not require any gartlcular feature fromthe lu UP protocol other than
transfer of user BﬁtQOd?ﬁeoﬁuoEFréélﬁ?o?%c%?eI9§ePrPﬁ°FPén§E§rent node over

the lu integt@efed 336! rgstaated §40. X0 s of1 BEIsFAPent EAN | U
I nterface User Pl ane Protocols (Release 1999)", TS 25.415 v 3.2.0

(2000- 03). ﬁrvhvsaﬁﬁdéZ)tﬁBPPErEFM%?%t%%BIPr?@%fhﬂ%@ dBHsSh8e perfor m any

l'u UP prot oc(eMpsntwrnabeearaSneudaﬁn@e u\lhé hIxHBPppdet@&‘@l ihﬁthﬂclﬁn'lf) erface:

no lu frang i.S S u Up o) oI cro t hr oug y PDUs

bei ng exchaﬁagﬁ Be thEﬁa B%rlfayegé an %ls%r %%%? gt k | ayer.

Oper at 18&n oﬁSthblhahmﬁntnbaseén@par@ny notdee | RAB uchavacdestassed.i n Section

5 of 3G It is signaled to the Radio Network Layer (RNL) control
plane at RAB assignment and relocation for each RAB. It
is internally indicated to the Iu UP protocol layer at
user plane establishment. The choice of a mode is bound

15 to the nature of the associated RAB and cannot be changed
unless the RAB is changed.

The transparent mode is intended for those RABs that
do not require any particular feature from the Iu UP
protocol other than transfer of user data. The Iu UP

20 protocol layer in transparent mode over the Iu interface
is illustrated in Fig. 2 of 3G TSG RAN: "UTRAN Iu
Interface User Plane Protocols (Release 1999)", TS 25.415
v 3.2.0 (2000-03). In this mode, the Iu UP protocol
instance does not perform any Iu UP protocol information

25 exchange with its peexr over the Iu interface: no 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 Physical Layer" 3G TS
25.302 v 3.3.0 (2000-01) that a Trahsmission Time



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 Physical Layer" q#zg
25.302 v 3.3.0 (2000-01) that a Transmission Tine 2 2 4 S E P 2004 ervg
(TTI) 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 nultiple of 5 the

m nimuminterleaving period (e.g., 10 ns, the length of one Radio Frane).
The MAC delivers one TBS to the physical |ayer every TTI. Furthernore,

pl ural TBSsIRR¥rvhe exwhanggoﬂahn:@dt@é Nclié NEnt &6t @ReEsabet wwenoMC and L1

by parallel transpo nn g between a and 0 the UTRAN. Each
TBS consistgraf’sg8 13 g?gk § rang*gé?P %ck%s(éWF#Eug l%‘%lngle Transport
Bl ock can bpesendlcmtyaatrTwhacshwelTI)S Mmetmamsiereed bhethe nehyet owkn

consecut | Velg?lakvéﬁ' @ﬁeO{'a&i% a; el veske MAG ands Ld1wkdd a Vxﬁul/u;'@v:?[;é dfstance

10 s, 20 n® ns, 80 ns between the 15 different channel s reover, the
nunber &f t FéﬁsEbe‘m‘l‘Bl brkerLerv iR Reaibole - Bt okl SPSestantendeh vary,

even W thi sfaonbaragio Fh&nef or erhéd headSIRAN ver@hdite tTBS O@@raﬁ@ in this
manner, and t mouhd be advantaggp LS tﬁhrqu able to ont# erate in
3]

this nannermeFﬁln t%%yiﬁ VRN cause TS Hhdret %%NT? even
if the |lu- bﬁtexﬁheegb@t&Eemer¢&nnﬂ¢um¢ennsuanpeadbﬂQW¢gncMA¢r&nﬁ Ll

d'fferentlyb ‘Bﬁigliél ﬂ:Parflé’ﬁcgrt acl?é’ﬁﬁéi§te)pf§ bETREGL NY gt alydar ds t hat
Creates a eminthis re . The current TSG RAN TS 25. 322 C (Radio

Li nk ZQOCDnFPSI?TBFBtOC%?C% f??%ﬁ%%ﬁﬁ(ﬂﬁl%ﬁﬂ?@ﬁﬁﬁ]QQNE%?QﬁEP%E
segnent at i oBlaBRsbyélendigh forsimgl drarspagsart Bdsk Tdwn s eseaft bif fering

on the RLC ga¥@& gg H@ifiy dthe TTI, i.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
Iu-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 one RLC SDU can



i npl enentation issue, but segnentation has been defined in such a way that
it is to be perforned according to a 30 predefined pattern. This pattern
defines that all RLC Protocol Data Units (PDUs) carrying oneIQJZZkﬁﬁF&@4
Data Unit (SDU) shall be sent in one TTI (i.e., the segnents shall all be
carried in one TTl) and only one RLC SDU can 3 2 4 SEP 2004 be segnented in
one TTl (see Section 9..2.2.9). This definition is useful when the size of
the SDU is fixed and the TTI on the lu-interface and in UTRAN are defined
to be equal. Consequently, the above-nentioned 5 definition nmakes

Tr anspar entbeRiseégireitidd Hasioha IMroON(see feucttiasi & /2 CR ser vi ces in which the

SDU size is eithgr. | .tQ the size faTB(ransport

al ways nodul o ot}g’r"st %‘elﬁﬁl%fﬁeré‘fsor%s tﬁlel B d e t sfﬂ%rface
shoul d nor s 1fixes Eng &ibhev&Nfewn drhad TG iSmxdfacersdel fior Imm@famaed SDU
size (SMpSQdeindd & 1A l@iBause Qhnd 15PNt aw;:eedrﬁgd;oqle ghange the

size of the SDUwithin a valid RAB su IowConblnatlon ut not a
valid T (ﬂ?ft‘ﬁ’étlll?“i maéﬂeﬁaé"éanﬁmasr%tn&l& ussfule ki I @plyses t he
servi ces offdrheertaispaserierMiGeld iim whiich ftnremsmx sfizga 1AM taedec speech.

However th% uRrent t%gP %Gegl\lgl%BZS(t%%S %Lio Svmtctkhd Dat a Bear er

Servi ces “nes “also Saé SEr Vi é‘ ayI oad
consi sts oRlyways gwdale Osofnktpe( TBs. Tmaf@mea:d@r ﬂtml@ beed agded i nto

the data stuhRam);- ﬂ&%rqat:xé gh@,nmawﬁnarmeb@ ttﬂée ahawen gg‘i‘g’ng t-he-r1 no

control frames have been defined for the Nu Use [ ane mo efore

it is¥fbt FHOBPREIteMOde Fort BFﬁFIRétlé‘eéoﬁﬂuols%?r |‘|$§‘Hslli)é”datwélllcﬂlansm ssi on).
25 - the pajloag SBUpfshzRate Toxeddll proceldi@iee ticS chidnge 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
- - 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.



associ ati on between the SDU size and the bit rate on the luBinterface)..
al ways use a 10 ns TTlI on the lu-interface. the CS data services z%% 2004
defined to support 30 Conversational traffic class in UTRAN. the 5gt@
services al ways use the services of the transparent RLCin UTRAN. 4 2 4 S
E P 2004 The characteristics |listed above justify the use of the
transparent RLC in UTRAN, however they are not in line wth 3GPP TSG RAN
TS 25. 322 specifying the RLC Protocol and 3GPP TSG RAN TR 25. 926

speci fying th&&%ﬁ@ﬁé@é&%gtizeelggﬁéantabévBL?u@’ta UneSREM fdgcatdyan (TS
25.322) doesn't restrict the wuse of any TTls (definéd in 3GPP TSG RAN TS
25. 302) titenspptdmet RCainr UARANs showeeantheyr amrepaoentinRIGrentwithh t 0 a

tity | t hr ough UTRAN. | n_oth Ith | SDU |
P oY FELGaTER IR VI L ol o 9 Lhoudy nly g, <001
the TTl 4&c NRANTESLES CHRE éﬁe&@f%n@yth@?UE‘—.@apBb‘itl‘i‘E‘}'. spefd fdfadldtn. Thus

the contradiction between the UE capability docunment “and the Crcuit
Swi t SheRIRtprSeacel Spevitisatoonndlt RS.8RE) deeser'ti westimictt HdeTTI i s

used for_ Convegrsati | traffic . 15 c . e pahi Lit.x docunment .3G TSG
raxe + OFEdTD St cEEES LgSEinee 2ot oPRR FRESERS, TR BE col BRI o
RABs at dzxd et Pardsthi®s£6h, £¥BinCh tRahdfaseatCrICERSRitgNRlo Referirence TTI

of 40 ms for 64 kbps. At this tine the actual value of the TTI is not

i npor t arRnt e haver | Hpseeght UTBANe 240 othrat wores: dad theugle astliveronehan
A o o S L BB BBl B LB CERC B SlESE, o ST
me, o0 tpeeriadici hflof whiea THE isThotsedstwidERANtET LIOS maf byarihe RLC
pert odi 611 L5201 Seped 1 ELERE ion. |
Thus the contradiction between the UE capability document
and the Circuit Switched Data Bearer Services document is the
manner in which the TTI is used for Conversational traffic
15 class. The UE capability document 3G TSG RAN: "“UE Radio
Access Capabilities" (3G TR 25;296) presents the reference
RABs at Table 6.1 thereof, which includes a Conversational
Reference TTI of 40 ms for 64 kbps. At this time the actual
value of the TTI is not important. The more important issue
20 is that the idea to use other than 10 ms in UTRAN has been
presented for this traffic class.
) So the main problem is how to map data received from the
Iu-interface, e.g., every 10 ms, to the wvalid 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. 1In particular, the following

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



25 fromthe transm ssion interval used on the lu interface (10 ns). It
shoul d be nentioned that several other related inventions can be 5q8$§dﬁm
as useful for the understanding of the present invention. In parti“ r,
the foll owi ng 30 background docunents are useful: WD 99/63703 (hereinafter
D), 52 4SEP 2004 1 W 99/41872 (hereinafter D2), and WD 97/ 13353
(hereinafter D3;. The Dl application is primarily directed toward
transmtting data in information fields of protocol frames in 5

fi xed-1ength data bl ocks whi ch have been nunbered, as conpared to using
conventional frame nunbering. The D2 application is directed toward a |ink
adapt at ivm $epd ngr7at (heasinbfeupdale and eoval7y 18393 diHdwiigfveaspecti ve
durations. The D3 application discusses a fast control_ node utilizing a 10
pluralitBfiof tThe B oeRP1Acatiprhe ifr R¥dmagid va dirswtadftfawardont rol node
utilizi . i i B ' ' f . Vel f. t hese
three re é%gﬁx}ﬁsgﬁgg%ﬁggsgﬁvzh@%ﬁg%§gﬁ%%Egegfgﬁgghﬁgﬁﬁgxﬁg'é§%@§598§¥the
present fixedrebengtiveddtanbldbkBl 86 GRUREVEF HavENTnBNE rE s dshweipared

descri bes how the current contradiction, between the RLC, UE capability and
CS Data tlééalf%’rn%e?‘?/?%“'é“ta‘élﬂ?ﬂi treme cambsring 'veé[&’@y Dp@aRldgationd®s 30

2 4 S E f 200edlesshh Pl i N1 9hkt BRabEaRIRRY Flyratviﬂgc-atﬂl%a%@ WPt diseabl e

general ly at any segnmentation and reassenb
intervals with different respective durations. The D3

application discusses a fast control mode utilizing a

i 10 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
)
J
25
30

Sa



(SAR) layer, not just the RLC | ayer described herein. The invention is to

I ntroduce the concept of using 5 two segnentation states for trans Qgﬁgﬁm4
node (TrM: an active segnentation state (i.e., segnmentation is Chg

an inactive segnentation state (i.e., segnentation is OFF). The active
Segnentation State corresponds the description of current RLC, which has
al ready been 10 defined for the transparent RLC. Therefore no change to
describe this state is required. The basic idea of the inactive

segnentation state is t eny the use of segnentation on the RLC entity

for user dg?%ﬁrﬁﬂﬁ%?q:ﬁ§9§g§héﬂ?¥ﬂqﬂﬁ¥eﬁﬁs en Eéﬁié&lPﬁé°T51Fransparent

RLC entity ussakdendjemzmlilhamtormySBdgmeanatdoe ARt keasdemblihe val ue of

the Transpo or. TE ef i.ned f Tl .. See./Z. 1.6 of .3G TS 25. 302
(aadtisy « Aot e 36 A5y oS58 pah Bs

"Servi ces provide Sical Layer f €3 Tr anspor t
Format. The SDUSher d mieadddn ns2@ o HatTB8uce the sanseptdef asinbey were

del i vered frNdagnflirfinRi drP Yt e HNigSC Eéaa%pakb%smwg g#QMg{Etcgﬁy to

support the transm ssion interval mapping wth the ai i ayer
buf feri ng &RAVF SIREHHTRe sted§ (- et r afEPRPBRALABRe152ONThARdst at e can
be defi ned dy iRRGtdve edrtaitaadion sheseeri(BB) segmpnpaeseduie, and this

I nformati ond gi.-yen tq .t he er .ent | I nside the C_info (see
10. 3. 4. 18 Orbe: F@G‘Téﬂ.’%s.?%f%ﬁ%%ﬁ‘re&%géﬁgsgééﬁi 88f|r8ﬁp?f1§gm/ﬁlé‘?ei n a new
one-bit " Setpasmimtiion Stfatcairmeaitc RLConwh3ohf hagdalseadyubeed to be added,

accordidg iR RS Hne tPERRPRntTRES T @héréfokeeng%%gﬁaas defines
whet her the se%ﬁentatlon I S sypported or. not on transparent C for the

cor r espondidfFRBLETHI StRS€ LS ZBELAESBre for 6 2 4 S E P 2004

The basic idea of the inactive segmentation state is
to deny the use of segmentation on the RLC entitf for
user data. when the segmentation has been denied the

15 transparent RLC entity may send more than one SDU upon
oné TTI based on the value of the Transport Format (TF)
defined for the TTI. See §7.1.6 of 3G TS 25.302
"Services provided by the Physical Layer" for a
definition of Transport Format. The SDUs are placed in

20 the TBS in the same order as they were delivered from a
higher layer. This change allows the RLC entity to
support the transmission interval mapping with the aid of
RLC layer buffering even if the RLC mode used is

\ transparent mode.

) 25 This state can be defined by RRC during the radio
bearer (RB) setup procedure, and this information is
given to the peer RLC entity inside 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



both Time Division Duplex (TDD) and ' Frequency Division Duplex (FDD)

nodes. This invention solves the contradiction between the 3GPP TSGZHA} P1a8M
25. 322, 3GPP TSG RAN TR 25.926 and 3GPP 5 TSG CN TR 23.910. It also allows
to use different transmission intervals on lu-interfaces and in UTRAN in
order to support the transm ssion interval mapping with the aid of RLC
buffering, which already has been defined for the transparent RLC. 10 The
mai n advantages of this invention are: (1) In transparent node nore than

one SDU is allowed to be sent within one TTI. The nunber of SDUs will be

given in theoth @ehknpévisiohheudléx (DD Nendremideekef Weerishen

transm ssi \(/)\AB i Etergghﬁ- 15dsupported by lu-interface and UTRAN can be
supported w tR*Sth 21 BPEBRf feri ng on the transparent RLC |ayer. (3) The
valird TTlI for UTRAN can be defined based on information fromthe Radio

interface, and “i‘ﬁﬁ‘é Eﬁ@gné‘f&a %&@Q&éﬁé’%&?ﬁ%ﬂ%&ﬁ%%&&%&%on the

basis of the 20 Sole supporte ransm Ssion | nterva ©on the
| uBi nt er f ac8GPP4YSFhRANNES hd%l- 322 oACRRTG RAN Theot9a ard s3GRP  UTRAN

than 1055, T6B) cht TRS200686 bl €1t Calise 1 (NS JBE dEASERAN in 25 TDD
node. (6) CS data, which uses transparent data services on the lu

interface, EXANABISERPNt ARbEHALAFIN WM THHRTEAGES fgady SFERMead on the
RLC | ayer, br@er tBes@ppoift€hd acLahSmUSEbiOIR SR ICIRIPE dhg IBdY) This
ot hod adds ({Lexi gLt 1§ B Y05 O n i3y 00 SRR Efe LC mode

for the transparent RLC.
10 The main advantages of this invention are:

(1) In transparent mode more than one SDU is
allowed to be sent within one TTI. The number of SDUs
will be given in the TF defined for the TTI.

(2) The mapping between the transmission intervals

15 supported by Iu-interface and UTRAN can be supported with
the aid of buffering on the transparent RLC layer.

(3) The valid TTI for UTRAN can be defined based on
information from the Radio interface, agd there need not
be any such definition restricted on the basis of the

20 sole supported transmission interval (e.g., 10 ms) on the

TuBinterface.

p—

(4) This method allows the use of the other TTIs in
UTRAN than 10 ms.

(5) It is possible to use a dynamic TTI in UTRAN in

25 TDD mode.

(6) €S 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



BRI EF DESCRI PTION OF THE DRAWNGS Fig: 1 shows a flowchart for dofwilSERKO04
data transm ssion in an active segnentation state in the 5 UTRAN Fig. 2
shows a flowchart for downlink data transmission in the active
segnentation state at the UE. Fig. 3 shows how Figs. 3A and 3B fit
together. Figs. 3A and 3B together show a flowchart for 10 downlink data
transmssion in an inactive segmentation state at the UTRAN. Fig. 4 shows
a flowhart for downlink data transmi ssion in the iPaCLi;e" segnent ation
state at the UE. FLg.. 5 shows a flowchart for uplin ata transm ssi on
in an actl&ﬁaggﬁﬁﬁﬁpgthgﬁ §P§Fe at the UTRAN. Fig. 6 shows a flowchart for
uplink data transm sSiBRIHF mwmarmmgmmammmme at the UE. 20

Fig. 7 shows a f; chaghOLQ R%Eb&%hﬁ?kafb mh_ in_the inactive

g
segnent ati on stat at ?taBA and 8B fit
t oget her. ErgRsTdAsinE 8B ﬁ@gé?ﬁéVesﬁ@@msntB§WQWaﬁ¢at@r1@pthﬁk 25 data
transmisssi @TRAR.t he i nactive segnentation state at the UE. Fig. 9 shows

t he proposed pa ket et h|t ctur for, the Universal Mobile
Telegonnunicatl %y§pDWF(6Nﬁ BrﬁlgOrléogﬁéwgksgﬁéafurther details of

t he overalkraasmhsseonuna bhethetUMESseEmgnt&t1show$atbeatutné00200| with a
user plane progggol 3f gholAPHENEREFRY 3a" 2HlO3RCEEES BERLRE,SET Vi Ce. 8
Figs. 3A and 3B together show a flowchart for
10 downlink data transmission in an inactive segmentation
state at the UTRAN.
Fig. 4 shows a flowchart for downlink data
transmission in the inactive segmentation state at the
UE.
15 Fig. 5 shows a flowchart for uplink data
transmission in an active segmentation state at the
UTRAN.
Fig. 6 shows a flowchart for uplink data
transmission in the active segmentation state at the UE.
20 Fig. 7 shows a flowchart for uplink data
transmission in the inactive segmentation state at the
UTRAN.
Fig. 8 shows how Figs. 8A and 8B fit together.
Figs. 8A and 8B together show a flowchart for uplink
) 25 data transmission in the inactive segmentation state at
the UE.
Fig. 9 shows the proposed packet network
architecture for the Universal Mobile Telecommunications
System (UMTS).
30 Fig. 10 shows some further details of the overall
architecture of the UMTS. ,
Fig. 11 shows the Iu protocol with a user plane
protocol for implementing a radio access bearer service.



2 4 SEP 2004 Fig. 12 shows one proposal for the user plane protdrfISEP 2004
stack for UMIS. Fig. 13 shows a conparable control plane protocol stack
for the UMIS. 5 Fig. 14 shows a procedure, according to the present

i nvention, 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 sanme core network and interconnected to each other
according to the proposed UMIS architecture, as also shown in Fig. 10.

Fig. 16 shows afpfraildssherwscaneyprgrosalt kerstbpsuseordang Fig. 1 for the
active statgRbcbldstdckOkokrhemTtd i nactive state on the downlink. Fig. 17

shows apparat us _f or carr%ing out the steps shomq ii Fig. 2 on the downlink
for the active Fe8gmedt §PPER 8t SPEPAFAEE CORLERLt REABEWRIEPHRSPAr t he
| nacti ve segreht doronhet aMesat the UE. 20 Fig. 18 shows apparatus for

carryi out the.ste o] in Fig. fo bk data.trapsm ssjpon in the
activquegqenta f n g?afggg$nfhgrﬁg%dggefo%cgﬁgégﬁgeggsghﬁeﬁgngg as shown
in Fig. 8. iRvgntignghéee upilakivgt &rengranessi vadeodTrMe 2B active

segnentat!@@e&b@aenabfthﬁeUEBA§roeac%h9wacbarEhﬁ t8, tRE pekskhactive
segnentatiqn as _shown in Flg . .BEST MODE FOR CARRY] NG THE INVENTICN

Nor mal |y t FEVEBY#PPr YELPEa EeaogoﬁH@cFFgﬁeSBagé?ﬁb?Fgﬁﬁﬁnt request
(ACTI VATE PDP_CERGEXTS RERLUESTjetailthef3GvEGEAIDD FegwolR byrvegsesting an

LS SRR el ok Sy andCThekpcBiRuBeeatssoct e
each other according to the proposed UMTS architecture,
as also shown in Fig. 10.

Fig. 16 shOWS'épparatus for carrying out the steps
shown in Fig. 1 for the active state or Fig. 3 for the

15 inactive state on the downlink.

Fig. 17 shows apparatus for carrying out the steps
shown in Fig. 2 on the downlink for the active
segmentation state, or Fig. 4 on the downlink for the
inactive segmentation state at the UE.

20 Fig. 18 shows apparatus for carrying out the steps
shown in Fig. 6 for uplink data transmission in the
active segmentation state at the UE, or for inactive
segmentation as shown in Fig. 8.

Fig. 19 shows uplink data transmission for the

) 25 active segmentation state at the UTRAN, as shown in Fig.
5, or for inactive segmentation as shown in Fig. 7.

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




9 24 S E P 2004 sending a request (RAs ASSI GNMENT REQUEST) to the U&m
to establish a Radio Access Bearer (RAB) to carry out the request. B
setup procedure is then carried out at the UTRAN between the RANAP and the
RRC and once conpeted 5 the RAE assignnment of QoS profile and bearer ID are
si gnal ed (RAB ASSI GNMENT COVPLETE) back to the 3G SGSN with QoS profile
and bearer ID. The connection setup is then conpleted at the 3G GGSN and
signal ed back to the UE via the 3G SGSN with | P Address, QoS, Bearer 1D
and other 10 jnformation. shown for exarrple beginning in a step 100 in
TBGQURSTICRY W UTRAY

Fig. 14, &FWHAhHE FERESY ‘d%fe%@b‘if DP
context be 2 teistaibddi stard Rydhio mecesd draafexran(RAE A S ut aqéeest from

the CN wcon?@% th%ﬁ%ﬁon%eft&é 335}0@39 n. %goeé{é t&g_,reqijested RAB and RB

for the | on base r's suCh as hrEersts SWefithed by the
CN in the RAR ASRAFhhatweesyddst RGP amq?sttmcémq fangh cRRef ompeted

conver sat i g mdsa%%dl R rcﬁ:d,Qosap%efalJeO%x@tb%wé}e%ﬁ arde valid node
for the lu 20 i C{ celsaTran arent lu SO, astS(%104

det er m nes 9119‘&"’\319 %3 JROMBLET Fﬁng‘é‘&l‘r&?t t hen
accor di gg tvatt}h@dm\;amﬂlqm Tahlﬁi IRB@re&hqm d dmf?h&@dﬂé@tgwndw Rpntiat i ﬁn IZZ
required or, t fake i S .C e ne t he
above- nent i (?rrlégld Co%‘é)gman L% % at e%ItG%QIl n? §t¥ nﬁlt a(?llf % n&wgaggs with a
"1" that sétrerrhat i36hr SGSNeriftdy Fdd Addaeisisv e QoiSat Beaxmed \mlanal braea' t hat

segmeritat | GhAckua@ ide bl ocked (i nact Ive state). This decision will also be

based on informatio Wniﬁ%is use define the valid 30 TTI, for the lub
interface (betm@@nsp}?é'rR rar?d‘aﬂ?_ GEABN1PEed IFRg StER, 1Rei8 Figde B
correspondsi4,o afiterbade UE has requested of the CN (3G-SGSN) that a

PDP context be activated, and upon reception of an RAB
assignment request from the CN (3G-SGSN), the RRC in the

15 RNC can define the requested RAB and RB for the
connection based on factors such as QoS parameters
defined by the CN in the RAB assignment request. For
instance, if an RB for conversational class is required,
a step 102 determines if the valid mode for the Iu-

20 interface is a Transparent Iu mode. If so, a step 104
determines if the required mode in RLC is transparent
mode. If so, then according to the invention the RRC
should define whether segmentation is required or not, as
indicated in a step 106. This can be done with the

) 25 above-mentioned "Segmentation State Indication" bit which
indicates with a "1" that segmentation is performed
(active state) and with a "zero" that segmentation is to
be blocked (inactive state). This decision will also be
based on information which is used to define the valid

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



transcei ver station of GSM GPRS)). It should be realized that the?4 SEP 2004
I nvention is not restricted to the precise 10 2 4 S E P 2004 protocol
stacks and | ayers described herein for a best node enbodi nent. For

i nstance, the invention is generally applicable to segnentation/reassenbly
at whatever layer it is carried out, not just at the RLC 5 | ayer as

di scl osed herein or even with segnentati on and reassenbly occurring at
different | ayers and the neaning of segnmentation/reassenbly |ayer as used
herein shall be wunderstood to enbrace that neaning as well. Wth that in
nmnd and reketocnd agackst anfi Jayess descifibedgheneani foria bespired then

the TTI us%g En ?@wﬁﬁe val?gr Eﬁg@gbgglo hén&gggﬁ# ?H ige lu-interface

(ITI) are equa e se I on on the
transparengeREEaﬂ§YaﬁP§é@F@b1§tﬁpeSe§@e§§ﬁtﬂﬁnér§@§§e@béy #owever if the

valid TTI mathANla§e9t 'J'!ErlE;héHr%QeﬂfBou?&5 ﬁ@tgjuseoat%@raﬁ@ ns) then
t he se mentation in ggrgnt RLC shoul to the ] nactiye state,

as i cat-84Fn3§ gﬂﬁﬁ 85§6§e°Fh8v93IWﬂt e@ﬁ%ﬂ?%f?%ﬁp%iiﬁ needs to
be the sameaEGEmbmyhoEbﬁremhgtaESdmﬁfbmehtsldgerafam@ethhlmﬁhnrngwface of

Fig. 12, the %@%‘éﬁ%é@?oﬁ??%s&%ﬂ%hggéegg‘éﬁéé‘& ?&é%ﬁ QF]A' &en to the

peer RLC entit t he 9 contain
such a paP&ﬁ@FéﬁOQ Fﬁeeab§9éedF§éFo§éénEE§néﬁt%?lbn State Ind|cat|on

(Bool ean) . Agai Rithf thhe Yal wenaf ahBerdBepaiAgeigsin scdRURy ! hen tiye state

of se ntatlon is the ,active,st te and_ t hi unct on [ uired to be
suppo d SEEREPGRS&OPhdSsTEERIBE tﬁgegeﬁﬁ% %I%ﬁF ﬁkéﬁﬁl nd no

segnentatlahe|srahbmmed1bn batpevamrnadthenluhent¢aﬁ@@aréﬁIIWﬂaie
equal and the valid state for the segmentation on the
transparent RLC is an active state, as set in a step 108.
However if the wvalid TTI for UTRAN is other than 10 ms
15 (e.g., 20, 40 or 80 ms) then the segmentation in
transparent RLC should be set to the Inactive state, as
indicated in a step 110. |
Because the valid Segmentation State needs to be the
same for both RLC entities on both sides of the Uu
20 interface of Fig. 12, the indication about the valid
segmentation state is given to the peer RLC entity, e.g.,
in the UE inside the RLC info, which could contain such a
parameter as the above-disclosed Segmentation State
Indication (Boolean). Again, if the value of the
) 25 parameter is TRUE then the state of segmentation is the
active state and this function is required to be
supported, otherwise the state of the segmentation is
inactive and no segmentation 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)

11



30 Downl i nk/uplink data transm ssion in Transparent Mbde (TrM vaESEEZWée
Segnentation State (Figs. 1, 2, 5and 6) 11 2 4 S E P 2004 In such cases
the RRC indicates to the RLC that the segnentation state is active by
means of the above- nentioned segnentation state indication bit included
with the RLC info. Upon either uplink or downlink data 5 transm ssi on when
the valid segnentation state is in the active state the transparent RLC
performs the segnmentation (if it is needed e.g., received SDUis too big

to fit into the_valid, RLC PDU TF) or, to a. predefined
battern T & oAl BAhGERPRESCES %é%eﬁﬁlsrf& e SpU
shal | be ssngmentabment533531$5|aatuweebynmeamalodndh@nb&xnme RLC SDU can

be segment Gk nt3ofl %Egﬁéﬂkéﬁwﬂ EEOIRe! BhLAY \ég'uo%&f&e Q_lll cﬁ%ﬂ%’hit

shoul d be rea i ze I ve segnentation stat

el abor at ed ther Rk€r iBfo. 15Upepl péthey HEﬂFﬁkn@radﬁW@déﬂ&né@tﬁattern as to

how thg seeamBihakE98nl FhEA Eﬁepeaﬁeanee ﬁt%%&%ﬁ]%t&%%tQ%nlﬁWQ%%h I s
different fromthat con at ed st an %rygr%ettln bodi es today woul d be

that in a ?§§lﬁﬁr§ﬁ§ESngebFB€RS§€ eng gL PTEE ¥Be5 302) of 4 bl ocks,
the 20 firsegmencktionl disl wayssf needete &i.gst Bdedwed I$®U Hieeoof ol | owi ng

bl ock f t ired
(e ThaslalliEse’ Shipy PReCaTtf REE, sbb BReIRIEPRYTEREIR | (°H' Pou
contaununga@ﬁpydéﬁe sgteueredeﬁsﬁﬁ@teatterphe Bhds ReCtgym28efdineg t he

proceduyr es tabteady Heti padsi Batp 1§§P8n$SﬁLBABDuseaeuﬁleeteeﬂ% ihf

raneport Bhe.ExagiMtrRloh"E1he I8k er 91 "aha" O T, Sad R EoHY can®

be segmented in one transmission time interval. On the
other hand, it should be realized that the active
segmentation state could also be elaborated further by
15 explicitly defining a predefined pattern as to how the
segmentation is to be performed. An example pattern
which is different from that contemplated by standard
setting bodies today would be that in a TBS (transport
block set; see §7.12 of 3G TF 25.302) of 4 blocks, the

20 first block would always form the first SDU and the three
following blocks would always form the second SDU.
If no segmentation is required (i.e., the received
SDU fit exactly into the valid RLC PDU) the RLC PDU
containing only one SDU is transmitted to the peer RLC by
) - 25 using the procedures already defined in the 3GPP TSG RAN
specifications. If segmentation is required the number
of RLC PDUs is defined by the Transport Block Set (TBS)
size (the number of bits in a 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.

12



size (the nunber of bits in a TBS). Again, these Transport Bl ocks ardet SEP 2004
transmtted 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 transm ssion with an "active segnentation” state in Fig. 12
2 4 SEP 2004 1, the UTRAN MAC w Il obtain a TFC from RRC and will nake a
TF selection for an upcomng TTl, as shown in a step 114. It wll inform
the UTRAN Tr-RLC of the appropriate data block size and data bl ock set
size in a step 116. 5 At the sane tine, the CNwill have inforned the RLC
of the seghertlt i STRANAMAS aid gkt ais o HERQ feom mandmﬂs}s ntdie

lu-interface TH ddledtOidh o i X@hsh @y BB, 3P fib Tr-RLC, as
i ndi cated i st at i t hen rowded y the Cif
required i nﬁélo S ]]%19“&%?@“ %L w/r%reﬁ"g 5 PERToRIgmEet at i on
state indi d%aqa)rblmqk feirzet reaneh Wiagsi drildak tdee RliGepeer aatsteiphaidE and sends

an RLC £DU g il s o h t. ep The MAC
t hen sends the RLC PDU lgnret %lb{sw?gt e11 r}%ﬁéﬁ&aﬂ&\ee% |%tr}11 apt}"r ﬁ’gport bl ock

or a 15 trdfpdiadnaation stake ﬁd!‘i:éftleld ialse dwwe seatodatat he
| ub-interfacerdseatd gu- it ea¥dckShin R HOtS ‘b’f' al ¥S%eq-880dSg

kg
transport or, tr b set edi cat ed physi ca% channel

( DPCH) fratrrgeﬁfié trr hﬁ'g:;t |lr?ré&c?tt 1942 pEephdr8-is nore

I ncom ng deﬁt%lme,!ﬁaﬂ;@lm s |t|ln@mc@hr@cruded:|bgr the Rhenig@ gequsiren is gade to
repeatydhe stegpqbl8 hldrit2nel?dnglits RhRLOLE,, YRLLL hete s no

nor e dat a, as SU%gleSt ed in g r transpor
the UTRAN t5-3F¢ p@ddcasion phé 0T srarsadesiphetoEthecBLCepeeticabPCH ) 25

frames trandm UPednd eentdse abTRAYN, Pay $howNci PDBEJto2the 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 reassembled 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 required by the Segmentation

13



Upon reception of each frame 128, the transport block or transportzﬁﬁﬁgﬂm4
sets will be reassenbl ed based on the transport format indicator (TFl), as
shown in a step 130. The reassenbled 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 reassenbly of fixed-size data SDUs is provided, if required by the
Segnentation 13 2 4'S E P 2004 State Indicator, in a step 134. The

fixed-size t N [OVi h ppl at a | S 136. |If
nor e inconi%gag?gﬁﬁélggggaValg gléee sfgg % dk?%eé “hike aa?ﬂeéﬁﬁhe st eps
128, 130, 13s, pnezidge4tan§h¢36paiecstnepe aﬁarunnla Shepelaﬁe ndf mor e DPCH

frames. Rehgrei {HcBRINGOrFAfES érén9v§1iaﬁ1epl thsdéééstE{iai‘ﬁ”P§ ion with
an "active" segnentation state reference is first . B, which

shows a coddc them bheoBrePSappBi caBPonldl. tﬁézapﬁpﬁc§P¢0ﬁ3ﬁa?E? 10
provi di By, agpeaced uﬂcalstnaré4aredﬁbamoﬁetbpcﬁOEﬁhmésa fixed-size data

SDU to the U Tr-Rt re_t he UE? €a§ alre dﬁ [ cated in a
step 142 a data BF %ﬁrl§928°5n8° 38R st g?z gﬁcﬁpg? 5 5 3-fhe transport
fornmat sel etredshbssite wekh iﬁl"aqtavefepeQMdntat1¢5 stghent ati on has been
required atré?§r§%£é|§¥efiréE #ﬁdePEBVP9§d 5N @h§&ﬁpsﬂé@s &ndo@de RLC PDU or

PDUs are provid ayer ep , as In |cated with the
segnentatloﬁ3§tﬁFeOFHGFCQPB¥1§éFlPBrat1th%raPB%h%?R}§% 1AYeEati ng t he

actlyelstatprbolabﬁgpegé Ehéwﬁolhaaeétep 1bhe, LAERAN. 1HhEhéEf&¥ﬁ36ﬁM£r t hen
i cat o ¢ BTRE CEBrISLSaf Pablr CracURrEbrRES wiett frd SBEMBR Ch provi des
the TB or_TBgyen haPPgHréadyeindicated in a step 142 a data block
size and block set size, according to the transport
format selected 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 fér “i" 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. 6.
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



over the radio interface to the UTRAN, as indicated in a 25 step 15%43@2004
nore data is available, the previous steps are repeated until there

nore data, as suggested by Fig. 6. At the other end of the uplink is the
UTRAN, and it receives the DPCH franes provided to it over the radio 30
link fromthe UE and handl es themas shown in Fig. 5. Upon reception of a
DPCH frame, as indicated in a step 156, the physical |ayer reassenbles the
transfer block or transfer block set based on the indicated transfer 14 2
4 S EP 2004 format, as carried out by the indicated step 158. The
reassenbl efordiatoy dBSSamriedrovt deg ttlﬁ)ethediﬂ'amé\d M‘k@p |Egeer, ®e i ndi cat ed

in a step o) i&[ktd are provi ded
to the UTR%A%SF&YE&{{% %ulctﬁe sseélﬁ% |on stacf e| ng 1 Adicted as acti ve,
wher e t heylayery e@mmw—q@ Jeznfa‘l x%*desulz@.swe% arj ¢ RWYH dm a step

164. The fRﬁ@dPﬁuéeaﬁDLék@ré)ét%/dd&% d e tﬁl%\g\ée@%d L i@t /A Step 166.
If nore DPCH franmes, are i ncom ng over th% plink,. the CErew ous steps 10

156, 138, B%9, w’i%’? thY 45T AL PR A I RIS FiHGE 9% 25 @ST3ME i nconi ng
data as suggesd etdhéry dhe feagm@nbMﬁﬂa Nk fliatesd tgrizs@MEi @ i N Transpar ent

Mo (T1 M) e L9364 N ROEEY 21 AL SF A8 (05 o WAeBafel) 15 For

downl i nk data transm ssi on e su transm ssi o |nterval on the
| u-i nt erf de@ el e qﬁ'llndmlcml\}lﬁlﬁf%ﬁepel@ af awmer MBSED. in the step

106 of Fi gfrarﬂé‘s éP@ SRR At btk Shiad |upbﬁr§l@t tHe Hrevikag istepst ate and
t he RLClnf!?c: by neans of the se rrentatlon state 20 .i.ndicator, bit, as

i ndi chfed +7° h:bsgt epP 10t Refttti PO tF FitFPeat e Ndd Fhergs dsy t he

segnent at i oo BbBE eiti@smimeeiatsetad ocsudgest@al thy kst dtigrure .t he step 110 of
Fi g.

Downlink data transmission in Transparent Mode (TrM) with
inactive segmentation state (Figs. 3, 3A, 3B & 4)

15 . For downlink data transmission, if the supported
transmission 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 similar, the MAC obtains the transport format
. combination set (TFCS) from the RRC, as indicated in a
) 25 stép 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 f£ill 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



14, or simlar, the MAC obtains the transport format conbination Jek SEP 2004
(TFCS) fromthe RRC, as indicated in a 25 step 170. The MAC then inforns
the RLC of the data block size and data block set size to be used in the
TTl in a step 172. In a step 174, the RLC then stores a sequence of
fixed-size SDUs 176 that it has obtained fromthe 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. In this "inactive" segnentation
state fixed- size data packets (SDUs), which are received fromthe CN via
the I u-int efYERANAPE- Bt fHE DUk aiie phenerd@eT 18 whd cBEPheg04

(UTRAN Tr - Rl SRAA b fred rlq)clﬁhff@r qmt_eﬂlftwbéc@l&aeybaéeal ¥Rdeha the RLC

buffer until it is tine on the TIl value and fhe Transport Bl ock
set size, BYForabie anherls f?@rré%?ﬁfcwt%eﬁ WeiRRC FRyEPTWRKEN the RLC
5 PDUs are mtbuﬂféf@dmlm{m m t Hoesl i Mzt eliayétca smaen tBe, rt.be order of

theRL P st_be t ai _ne order_for e entity to be able
to defl Ne %ﬁuc%]fer escrr%rl-' tr]'b ]Fﬂ_}f,e]ﬁ[%ss J(n‘éleca“?? elBafe® g?ﬁer must be
mai nt ai ned 18 &nd-héeoxvkest ebﬁaaﬂte fRIdInRW RuGteite tyaintdadnedRAMt 0 the RLC

entity in L@deJ h@oJTéhé goe@Démecdt S & RATAEL & O f e SEAL- Static part
of the TF (see 7.1.6 of 3G TS ereas I1.n TDD node the TTl is a

par anet er o?o’a‘iﬁfétm?:rd%rqf dfhe H%LCTFgﬁ%e(ll‘reaﬂspﬁ?? ERBEkOEH9E PYsh. 3) and
15 Transporbe Bhaink sivieds i Zoory .thed wisslke pith pBraietiee SRDE ehber dynam c

part Oioth%frgml(‘;c%t%}?é thLCg%r&%q:a,l’Q% es) The Transport Bl ock size (the

nunber ™ of bi ransp corresponds to the size of the RLC
PDU, whereas t HEeTrBRk pior tFIR oisidesaits ¢ zeaniwidyres ofhethendemi- 20 of RLC

PDUs transmidded: Wi hOghel Br ((dUS §51.6 of 3¢ 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. 1In 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 previous steps are repeated

until there is no more data coming from the CN.
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illustrated in 3GPP TSG RAN TS 25.302 at Fig. 6 thereof). From t hel MAEP 2004
| ayer further on to the UE the RLC PDUs are sent by using the procedures
whi ch have been described in 3GPP TSG RAN specifications. In particular,
25 the MAC selects the transport format fromthe transport format set, as
indicated in a step 182 in Fig. 3A, and transfers RLC PDUs to the physical
| ayer with a Transport Format Indicator (TFl) and the segnentation state

i ndi cator. The physical |ayer then sends the RLC PDUs in 30 DPCH franes
over the radio interface, as indicated in a step 184. As suggested by
Figs. 3, 3A and Afhaidtusheicer dasrmpimy daita fheomdde Qegdherdar evi ous st eps

are repeat mp%yt + fromthe CN.. 16 2 4 SEP
2004 Apparg(tﬂD st c&fqu:(r%[ etrlashg}ﬁsr%e&agglv% gaf epggfstlvedcﬁ/ﬁﬂ"ﬁﬂg%

transm ssi ofFatke hLSarshqmmw@gegraeﬁu ath G1presnataork stdiin 3090 Elsg 16. A
core net wordndicciitdtied Thown uMeRd bt 181N Tepeldd al Radio
Access% V%/)W #U@%ZOZ over a lu |r1terface 20 RAN 202
communi tat €5 W< A PVeRh & W intiedtaceac94 208 he {UTRAN

theref ore BOUrnemstdethtaawililg.a 16 stRiws 199t avies of vhe ndhr2ade UTRAN of
Fig. 9 wit sp kdtatrnsm5| ' an_i nactive
segnent amr)bnd"io glfttatv{aﬁla%gl\(%y f%r % STESER %ﬁ\?gn%q(gn L& SHPHSt he CN
200 of Fig.defgile faridier Oy |aslds|ﬁH'W Iq?eft Filg r 8&spondi vespegtatoonmuni cati on

r equest Si gitn 15HKY % a2 tanishildsalrd wiltdd ‘éﬁsEnﬁ%‘ﬂgbea§e§§£h\{p‘|¥%8ﬁg?§ for a

%érire) for OVi |n ha bear er re est  si
15 radt® 4 (rg Esgr @ES‘P}" -f oWitbdnyEhgatNonal
cl ass, and 20 sﬂrﬁ)\,ﬁlgby 1t6heastre|an390Q1@f isFishpowhdthdbi ssMegspbakide an

I ndication «f J R&mRGTRAALHORHALE HAgRG1USEInT 85 LT BRSRALETL, JRde. An
request (such as ACTIVATE_PDP_CONTEXT REQUEST), for
providing a bearer request signal on a line 212 for a

15 radio bearer (RB) (e.g., RAB_ASSIGNMENT REQUEST) for
conversational 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 responsive.to
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, as 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
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RRC | ayer means 214 within the UTRAN 202 is responsive to 20 the RE 4 SEP 2004
request signal on the line 212 and to a RB quality indicator signal on a
line 216 for providing a Transport Format Conbination Set (TFCS) signal on
aline 218 as well as a Segnentation state indication Signal on a |line

219. The neans 214 may al so be used to carry out the 25 steps 102, 104,
106, - 110 of Fig: 14. A neans 220 is responsive to the TFCS signal on the
line 218 and the segnmentation state signal on the line 219 for providing a

data bl ock size si.gnal aline 2 a_se nt at i state, | ndication

si gnal on anqpr‘?é‘SZg’:? %giaé:adé’ﬂ’a%%dﬁﬂ? (gee‘ﬁzefolé‘?%r%ﬁtwea Yheée 224, as
shown by t hM'I!ﬂ)e[fo]r?anooffldarg; fiked 13 izadiSOUmN cirD 4 HeireN 2400 tfcﬁnﬂieng an RB
request  sigiain he I ns 8 4 SEP
2004 responsive ??ztdat ﬁé@@%%@%@@%& %?:ré l{ongﬁt eZ%bl\/ﬂ'@ for
provi di ng fAuidersimeansD3s4ord sa naap@r@azret &q H?che Lm:ml Zoize HIUs i shown as
the step 1%hd Nifed 233 B e fd%rcawm%kZ%ﬁzes JIRARANHY & Hed 1t hie f1xed

si ze SDUs Qﬁﬁ the line 2%§E&to th%g?a | ock size signal on e line 222
as wel | as 4%fe 3Fate i Gk §ﬁfalse(§n §i%s |§igmalop aH{f tHige

segnent at i @24staaide tlhmdlsne@ﬁr@mts:tgm:l smlattehéndﬂdwzcﬁﬂ.?sﬁgﬂalstdﬂ ith@ RLC PDUs
and for prqu sqﬂg afe time w th the
segnent at | (;.'L\rél c%Or}%t:;at e | CEAL rﬁzﬁcé%glﬁbayaf ans er % SHE FfefP RLC

| ayer at tHenGE23Fhiad |télet ﬁ@psfmrtatgh@«mebymtﬁe tihef fsmoment&tdonFi g. 3A

with tie SRdavef fieiditGtbi4 sifndRans 1238y T ragsRISIe thie Ha RRE,DUs
provi ded n the Ilng_‘&ﬁ% for provi d:’éE‘% a transport bl ock or a .15

transport DIBEE &t t06n%-ni A§iSai§ FBUE & W Y &her bAEEEETt £ or mat
i ndi cat or (I8 pfoFig .l i3Re wi4®. thel SDUSbuffering 174.

A means 238 is responsive to the RLC PDUs provided -

on the line 236 for providing a transport block or a

15 transport block set containing said RLC PDUs along with a
transport format indicator (TFI) on a line 240. This is
the same as shown by the step 180 of Fig. 3A. A means
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 quality 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.

It 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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the sane as shown by the step 180 of Fig. 3A. A neans 242 is respon&@ﬁgﬂnm4
the TB or TBS with TFl signal on the |ine 240 for providing sanme in DPCH
frames in the TTlI 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 quality of a radio
bearer, which m ght be set up according to the 25 request of the CN 200.
This is determ ned by a neans 246 responsive to a Uu signal on a |line 248.
It should be realized that the functional blocks shown in Fig. 16 as well

as sinilardhmg@&eatdeeeéubeay behawfearihg Cancitédneuto Bthaki OUsS

conbinatio 3% h var.e aEd gg&t re and & %h”%%e ver the functions
shown in d stl Bl at dISFInCt sverd"aré Ao Egésarily fixedly

associatedlmdlph@segbboopsretlbevbbswebuttbanvagloaserQChatara di fferent
bl ocks andsahla%r%é FBX%BQé @thEEQQt1besehanbxnhr§eige&§'ng functions to

ot her bl ocks or | ndeed e signals shown I cating
cooperéiloﬁoﬁéﬁﬁééﬁgtﬁémQAPFoH§°6K50§§a&r@aYsPﬁlF&FPVSFﬂékFBﬁetPn their
| ocati on aadrﬁglautntﬁecgamgcbtng1@u&h&afuhbae&asthat may be reconstituted

to carry out the sage or simlar nctions. 17 shows,.a _gcopntinuation
of the downlink &f" FEZ thsa? FRe %Eughaon 06E9550d9¥n§ﬁ8§n g'ﬁfz?uding a
means 252 l6esponbevBEt entdhe BoUWBl RRR EPCthwanesnohudheglanmeaﬂs244

received oyep &%%pUHsaogeeéaEﬁe29@wn§eﬁkab§eHngamés ohNchespopse to the
DPCH frames received I.n a t he  nmeans rovides the TBS with TFl on

a |ind®542¢4 xecrdypd ?XBrth?hQuNﬁEFF§§€Feo?8§he e #hFe Figshdwn by a
step 257 inIh gesponibetoeane BBGHI Sramspopecetveéd fhea TTI, the

means 252 provides the TBS with TFI on a line 254 to a
means 256 at the MAC level of the UE. This is shown by a
step 257 in Fig. 4. The means 256 is responsive to the
15 TBS with TFI and inactive segmentation indicator for
providing RLC PDUs on a line 258 to a means 260
responsive thereto for providing fixed-size data SDUs on
a line 262 to a codec 264 or other application at the
UE/L3 layer or higher. This is shown in Fig. 4 by a step
20 265.

It should be mentioned that at the UE side (Figs. 4
and 17) the received RLC PDUs can be sent to the codec or
application either all at the same time or sequentially.

Which method shall be used is an implementation issue.

) 25 In this inactive segmentation state one RLC PDU
contains exactly one SDU (i.e., the number of RLC PDUs
also defines the number of SDUs).

Uplink data transmission in transparent mode with

30 inactive seamentation state
For uplink data transmission in the inactive

segmentation state the procedure supported by the UE is
similar to the above-described procedure for downlink
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15 TBS Wth TFl and inactive segnmentation indicator for providing REGEPDRR
on a line 258 to a neans 260 responsive thereto for providing fixed-size
data SDUs on a line 262 to a codec 264 or other application at the UE L3
| ayer or higher. This is shown in Fig. 4 by a step 20 265. It should be
nmentioned that at the UE side (Figs. 4 and 17) the received RLC PDUs can
be sent to the codec or application either all at the sane time or
sequentially Whi ch net hod shall be used is an inplenmentation issue. 25 In
this |nact mentatipon state one RLC PDU contains exactly one SDU
(i-e.. Ao RTm R P S L | LRACETT R cSoRentRiben o GDRBY. Ul i nk

dat a trans‘lﬁhsmmaamveamg;mthmdaamtél pﬁ@cédl@ﬁél VeeS€COIEAt agi on state

o cour b Aok | oI LA 0y Wy LRBSR Cor SERITH ATSERLE, (e
for downl i Hral o-he SFEPSIvAl Hanet tﬁmﬁmwtmtlmmmMee@nent ation in

RAN.g T t at G r A and
BE) 1S i Cpy o] |ty SR IR SR, L e ity Mg e S o1

per form sé"lr'r ng 'HPFO:FPL?TPG}“F& 3¢ ayerdehingy Pndde The whidlerinf RLC
PDUs and tdiveralticl tHel |UE aupdihasd tthinditgs faee drasas cﬂﬁﬂn@/ gde TF, which

br ocadur o I 481 e hattediih dhd "R ﬁdst%e T 2 KD RAN
specifi catdeserided vin |3GRP MBI GI9F |dmbmﬁ1¢aﬁmrchetaaid wiel lovbd N conj unct :c on
Wi Eh 50 0. déborRedl MG dt i 0 petiby S edffldct P R sYg  means for

carrying o%} uplink transparent node d

) 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 27§
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 responsive 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
corresponds 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 selection 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



transmission with inactive segmentation state indicated. 15 In respbhSEP 2084
I ncomng data on a line 272, nmeans 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 al so responsive to a data block size 20 signal on a |ine 282,
a segnentation state indicator signal on a line 283, and a data bl ock set
size signal on a tine 284'fron1a neans 286 at the MAC | evel of the UE

The provi si al es 2 298 ..corr.espo to a step
288 shown |xﬁl%égnélg% tsth & SS'L «relc%noe §% pdicatd Ve (?%dft&e t he next
TTl has beé!\la]mst‘de Ofas!:henma@atoedmyenfasteeranmﬁtsﬂabﬂﬁt&eIt@ctslmohrsz made
at the MAC+aMgl i ndicated on a
gggﬂéa% i %&fmat% mde Hagma rzgﬁést%%a tH3

line 292 frqn1the | ayer, e.g., by a neans 294 re ponS|ve o a request
signal on %% 149% 296 and to a radio interface quality signal on a Iine
298 foESprOV|d|rEhdIm@aEECSBQi@ﬁ@hr@@ath&d WDGSZQZonQndléhSQﬁ@entatiOn state

i ndi cator signal; Qn ns, 28 00 at _the
physi cal |ayer |§% 5%§hgggfggfnrggﬁ%ﬁsﬁvelfgtgrsﬁéﬁﬁrgg RANeREE2

i ndi cat i ve lgfyere om@alliing 804t hesr daidd ciaredr bace ahdpi B96abbl thy to
support  VaygyiMag %%re%esa%f sh%mwlﬂt 'M_;hatsAW&yMQﬁnéesiﬂsséﬁdtﬂg MR 1ine

296. 5 The means 280 provi.des R i nact
segnentatl&ﬁ'§Féﬁ€‘¥ﬁﬂ?@aﬂBrFeﬂbr1§héSU¥RRR°RE€VeI59eF¥eoRL§ PPHe 304, as

i ndi catted lon ahst a;ir@oeouomhrepru&hmﬁgl ayeranapofhoMlobR Ebf- wdfy, Means
on the |1ng S0 FRPes, BoEhkodnbieakds PiopRICRRCR: T T4 (Ransport
format i ndil®sticatsidg aoﬁtaplﬁﬂé dmoFigs 8A. 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.
19, as well as by a step 326 in Fig. 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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i ndicated by a step 314 in Fig. 8A Mans 316 at the physical Iaye24§ﬁpzm4
Fig. 18 is responsive to the TBS with TFI signal on the line 312 for

provi ding uplink DPCH 15 franmes on a line 318, as indicated also in Figs.
8A & 8B over a Wu-interface 320. It will be noted fromFigs. 8A & 8B that
the size of the TTlI at the Uu interface is advantageously nuch |arger than
the frame size of the fixed-size data SDUs at the codec/application |ayer
20 according to the |nact|ve segnent ati on procedure of the present

t be t t he UTRAN th
Lgvfﬂelfﬂ |ﬁPg?F¥cé% agf €b¥r $O§e§?§%%§s%%fb§#gmgﬁﬁf Fﬁe THeRAR a|de (Segay
Figs. 7 andtieg, froe DREHMRE Iaﬁees ag imﬂdcmmédkb?rohetbeepEBaneaﬁGOV|ded
O P ot nogeBiBaCthtnt 1 SUpUFEEE (766, S2hd OplECetITED Sadeotbgle ! hey

are recelved y a_means responsive thereto, for ®TBS with
TFl on a |iA¥A8Y4inwhighWRLE PRYg weng f%wmqedaér@w Ehst uacszeyen Fig.

7. At the RNE MRE ﬁﬂclwyrér a mm@aﬁayér r@@p@é\fsvm@pbb@ GREiM th TFI
for providi e in ive 8nentat|on

state indich o?soﬁe%9+¥ﬁ§ %%lFriﬁﬁ@ﬁ%cfh?rEﬁ%%&%%éb§DVﬁel§tBBC3§E ®f Fig.
7. The traneperauta REin@1t&@ #n S ﬁltﬂﬁfﬁhmtn:}' B2 Dh BPoprdteeski ves al l

RLC PDUs aty S Nﬁ% s.Ln ate he step 324
and stores % gﬁifﬁga é??aé&%?%}h%h é?%ntl é-%%vggg?hegowﬁd%Y #n which
RLC PDUs wefigPhat whited3¢ ol tBig MO | aydte S-xansmisRLon| dyeervahe RLC

| ayer huaf f ef6r Rble PRYSi bt facd twiBl rk%ltaéi?ﬁ'xé& ﬁ SRsfhé kAL received SDUs
in RLC PDUs one at a ti i nterfac via lu UP g%otocol

| ayer, as |ﬁﬁ?%%’i"g%lmbya’é£m‘flé% %45% FEA %‘?10%“’6’96% 1¥i%Ral 1ine 336
in Fig. 19.23h216rdefimssithat ntler \ally 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 purposes 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 segmentation
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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10 for the lu interface will be defined upon the RAB assignnent and 4 bkP 14
setup procedure (currently TR 23.910 defines that the only applicable
transm ssion interval for thelu-interface is 10 ns) and it will be given
to the RLC | ayer for buffering and SDU transm ssion 15 purposes by the
RRC. 20 The State of the Segnmentation upon SRNS rel ocation and RESET
procedure . The segnentati on node defined upon RB setup procedure cannot be
changed upon SRNS rel ocation procedure or when RLC RESET procedure has
been perfornmed. |nplenmentation by bl ocking segnentation It should therefore
be under st cb¥TYPER MIFRIS iimfent ifgiPR drhe 137-SGN RANAP beo i 1ttt enent ed by
bl ocki ng tOrermegmt ation function on the RLC | ayer each tine. when it is
required by the . _The Dbl ocki ng .can he dqgne by . sendin bl ocki ng
primtive to t heﬂ?&?‘?’“&l}b&ﬁ’cﬁ g l°éh9|aﬁ/%§re’bf}6§”f’? rﬁ'hcg %%’?’éﬁﬁ er into
the RLC 30 wbilfixparadtortopa inesity nodEhiesnord imerity & loaredie, genestahdd by t he
RRC based ofle WAL phietlodd K180 Mot cHeeRlyqdhdd Gpd he CN or which
it has deriyed fromthe B, paraneters sent tby the CN1n a NAP: RAB

Assi gnment SHEED Y VEFIRUS MtdeigShanges, QHHSIANSEISGSN RANAP t o
the UTRAN &RRGtiAddhcughhehEdry emd Getids heriradownyat st i bed with
respect to g b}gesj:t' e %rtt:b%di ment, th%reof, it should 5 be understood by
those skil I'edf TR HE AT REPEE HorrdgBl F§Caf® it & ke Sfanges,

om ssi ons arke iddirttiioms in the formand detail thereof may be nade
therein without departing fromthe spirit and scope of
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the invention. 23 24 SEP2004 Clains 1. Method for use in establishi@d SEP 2004
radio bearer (RB) relating to a request froma core network (CN) to a
radio 5 access network (RAN) in a nobile tel ecommunications system (UMIS),.
conprising the steps of: determ ning (102) that a requested node for an

I nterface between said CN and said RAN is a transparent node and signaling
a segnentation state indicator to a 10° segmentation/reassenbly |ayer of
said RAN, and in response to said segnentation state indicator, blocking
(110) segmentation in said segnentatig égﬁ@;senbly layer of said RAN for
-said RBin case said. indicator indicateS "an inactive segnentation state
and permtting (108) 15 segnentation in said segnentation/reassenbly |ayer

of said RAN |[n case said _indicator indicates an active segnentation state.
2. The met hod*of cNSFﬁPﬂ tJiOH-’ U I p S¥hbrk iag on radbpobratern (BB)d RAN

for 20 §815§ﬁﬂgmﬁbi8krehﬁ%%Qer iégﬁ% ﬁg@wifﬁpa%$ié étgrkggigl.74)

plural service data units DUs) under t control

segnent adtoess enstwnbky (RAWIr iim s anab AN, t ebedomihkl a0YbASds{seamt he CN

in a mnj {nterleaving period in said transparent node; 25 retrieving
sai d stok@%f%?Urg?mgﬁbgl ﬁd%bﬁbﬁQﬁHﬁyo 180) said retrieved plural SDUs in

one or nore prOtOCQété@h&niﬁ@iWid@muéﬂaﬂrh(¥Eh&589@éQWgﬂéaféﬁaQﬁport

bl ocks; and providing (182) said one or npre data transport locks with a
t r ansporinte¥facei hafvaeor saif CN em®BeaidrRAN sks an towansparedt ombdéer f ace

e gt A L e N A
| 10 segmentation/reassembly layer of said RAN; and
in response to said segmentation state indicator,
blocking (110) segmentation in said segmentation/reassembly
layer of said RAN for said RB in case said indicator indicates
an inactive segmentation state and permitting (108)
15 segmentation in said segmentation/reassembly layer of said RAN

in case said indicator indicates an active segmentation state.

2. The method of claim 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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24 24SEP2004 3. The nethod of claim2, further conprising the steps 20f SEP 2004
receiving (265) said PDUs fromsaid transport blocks 5 at a .
segnentation/reassenbly |ayer of said UE and providing said fixed-size
data SDUs to a | ayer of said UE above said segnentation/reassenbly |ayer.
4. The nmethod of claim1l, 10 in case said segnentation is blocked in said
RAN for an RB uplink, further conprising the steps of: storing plural
service data units (SDUs) at a segnentation/reassenbly layer in said UE,
each SDU provided (278) in a mninuminterleaving period in said '
transparent 15 node ; retrieving said stored plural SDUs and providing

(306) said resri eveHe petBbdSBES cilraianq,orfmﬂord&@ﬁ%sﬂﬁath&nééé%épw)
in one or nore transport blocks; and providing (314) 'sai d.- one or nor
transpor?fblocks 20 with a transport format indicator (TFl) for

transm ssi on over kQ face .f aid UE ta said RAN in

transm ssion ti ner?%%g?{l/g ?%%%)? %’%\%ﬁ]%@d#ﬂ ogr?]gfzta'fﬁ?sﬁ%ﬁ }gja‘i’%ks

m ni fumantersequéengapeohpdeadbembliinga oF @faid AEM and urt her _
conprising the steps of; receiving said one or nore transport blocks wth

TRl at a medi um SRELELIEBA PARI( fAspd-gige dRtaaisPUmNO aplé@u%f’r\l mef sai d
provi di e (300} SaPee pBtAT Petn et g ke R e e e o e
segnent ati on/ reassenbly |ayer of said RAN, 25 24SEP2004
4. The method of claim 1,
j 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
20 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 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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storing said segnentation/reassenbly PDUs at said |ayer of said RA&ﬁSEP2W4
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 downlink
froma core network of a nobile 10 tel econmunications systemby a radio
access network (RAN) of said system conprising the steps of: storing
plural SDUs at a radio link control segnentation/reassenbly layer in said
RAN, each SDU provi . Lh_a.mnimuminterl eavin rjod in a transparent
node; 15 retrievinagggfagsfg?ghSﬁﬂm%¥t45ﬂ39aﬁﬁf%%éﬁ% fPUS A% $2idi eved
plural ShigernoBnga®d RBN§ protocol data units (PDUs) in one or nore data
transport Dbl ocks; and providing said one or nore data transport bl ocks
with a transport feKkHACEABEcaRAd EiREd-fedrzet SNk fosiorsaikrst@fed radi o
interfac q%ongﬂ id RAN to a user equipnment (UE) in a transm ssion tine
intervalﬁ? [) "having a duration greater than said mininmminterleaving

periad. 7. The netpedvollingai(BBe) barikhe xeQmyifi MOUNE SN 2P RAN:
receiving sai ¢ _one or nore data transport blocks wth TFl at a nmedi um
access coftPoLd(McPVeryErig 18P IBES -extracting said PDUs from said
transport bl ocks at an segnentation/reassenbly |ayer of said UE, and 30
providing said fixed-size data SDUs to a | ayer of said UE above said
segment at i on/ 6 eassMeabhyd| fper hapBling Fikel-2004 sdvbtiad dara hantt & ng
fixed-si efvice data uniis_(SDUs in an uplink froma user equi pnent
(UE) of gg%@%ilbn a gbwn 1n£ fgom a core netJ%rk of a mobile autp
5'10 telecommunications system by a radio access network (RAN) of
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

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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t el econmuni cations systemvia an interface to a radi o access net \Aﬂrlksﬁﬁ??&%
and fromthe RAN via an interface to a core 5 network (CN) of said system
conprising the steps of: storing plural SDUs at a segnentation/reassenbly
| ayer in said UE, each SDU provided in a mninuminterleaving periodin a
transparent node; retrieving said stored plural SDUs and providing 10 said
retrieved plural SDUs in one or nore protocol data units (PDUs) in one or
nore transport bl ocks; and providing said one or nore transport bl ocks with
a transport for indi catqr (TFIl), for transm ssion over a radio
"nterfack fr oﬁﬁfsﬁgé £ert §a§§ildg‘§Ar§1Pﬁ?dastlr%§1ﬁl§’§iC@n datfe umitst 6FRES) (TTI)
havi ng a;dusati,89; gke h i LU I (it i qg. period. 9. The
met hod o%gcégi%?gfﬂgu?%ﬁgrgcgﬁg??gghg tegﬂét%%Q ggiégg%ﬁggggiving sai d one
or nore tehespomunbtathkensai slystEm vita amedinenfaceeso contadio (Adéassayer
of said RAN: egtra&&}\lng aai d RLC PDUs from said transport blocks at said
MAC | ayePebYOL; § - AP F LM f e FANPMNEG ATy ANES T 30 YR rC¥e sai d RAN
25 tg a t ablpnsEe er, I3 gR@M ' aid PDUs at

sai dqsegnrréﬁ?gtﬁiao%gaégegnglgsng%;%?mofc%%%ﬁ% X eft r%a%égnébgéi d fixed-size
SDUs from sai d st ostdriPpgsplumndl3SDbisowitdiangpegmieh tatrdarh Afemess SBsl ¥ r om sai d

RANtos'g o] sal.d iLnter . 27.%[4 SEP 2004 .10. a%ﬁusfor use

in est abfélll %f%haggggi ghbeg?%r?‘ E?&gf)rroé’lla fhdt & é"ﬁlleld‘l}g%ﬁoxftr X

net wor k pédjodioin sabdranspaeens medegrk (RAN) in a nobile

t el ecommuni cati ons system, .
- retrieving said stored plural SDUs and providing

5 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 interval (TTI) having a duration greater than said wminimum

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 SDUs from said RAN to said

CN over said interface.
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(UMTS), conprising: 5 means for determning (220) that a requested'Zﬁd§P2m4
for an interface between said CN and said RAN is a transparent node and
for signaling (223) a segnentation state indicator to a
segnent ati on/ reassenbly | ayer of said RAN, and neans (234) responsive to
sai d segnentation state 10 indicator, for blocking segnentation in said
segnent ati on/reassenbly | ayer of said RAN for said RB in case said

i ndi cator indicates an inactive segnentation state and for permtting
(108) segnentation_in said segnentation/reassenbly |layer_of said RAN in
case said 15 1fdi cAPBRYPRHSCAPES VR d&t iopdadddmdHng iprradie deaner The

apparatu | , + RNAC -d %%gp%n | | C 0. sai for
an RB do&% ?nﬁ%fégééﬁegbcgngéﬁgﬁﬁg:f nea%gthgugﬁggﬁﬁg&?§58€op%u?%
servi ce aatassnnésworBD(RAN)Nder at hebddrt el eafortnhm isegnieriat s pet emassenbl y
|l ayer in _said RAN, each SDU provided fromthe CNin a m ninm
interlea&gﬂgs er FBUPTAS389d transparent nmode and for providing (180) said

storgd plural SDUsguiRn@ngo®r dg@@g.mlghgn%;q;z%rqgl %@_QQ%%&%%%@&@ n one

or nore data transport bl ocks; and nea provi di ng ( sai d one
or nore flaraant inhepbacebbetiweeni shid NapswbraifbRMA isdi caranspaFeént f or

transm ssion over_a radio interf fromsaid RAN to ser, equi pnent (UE)
n a tr2ReAT sSMONEOF ni PRESLUE (CPF) nATRE o0 W hatdh HREHTRToT
sai d m nk nusyheheat eaMy Peapeembly 28yerd ot BaRRAAN 5 alla The apparatus of
claim11, further conprising: neans for receiving (256) said PDUs from
sai d transport bl o8Rangt (33ARdrerPrensdys tontsadld Eesmentateionfstate d UE
amdlo 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

15 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
trangport 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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means at an segnentation/reassenbly |ayer of said UE (260) respongito&Pilflé
said PDUs fromsaid MAC | ayer, for providing said fixed-size data SDUs to
a layer of said UE above said segnentation/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 segnentation/reassenbly layer in said UE, each SDU
15 provided (278) in a minimuminterleaving period in said transparent node
and for retrieving said stored plural SDUs for providing (306) said
retrieved plutdal SHe apparetws abr elapmofideolfuaiherumianp(iRD): i n one or

nore transport blo ; 2 . ns ) for I di.ng (312, 314) said
one or nore trans‘%%% Sg{]%%kgeé\néf‘ﬁgggt r(gg'égors * 0% icgﬁf | ca%aolrd(TFI) for

transni sSfeEyer 16l 6k Oat N4 emhédsanf hetessi doderia s@at) RAYdm o
transmssion time interval (TTl) having a duration greater than said
m ni num&§3@r¥8adR period. 14. The apparatus of claim 13, further

conpri si ng: neans r.LegeLvi ' r tr t._.b S
WIRSTH 2t & mediTeeis A8 aA LR pk 3R, BORsRenPI R J R el MY g
sai d PDUR 60 onrespans ieaspor sabldophsafrot said MAC llawerr off®ai d RAN, and

for providing. (324) said P .fromsaid MAC | ayer of said RANto a
segnent eﬁlf%‘ﬁ?qje%%s‘%%’o‘i R il g]aFa RENS &Rd9292yexr ST 92isH0F neans
(326) T UbSiOTEAMH SishERkEe fon?2LisgBRBTRNLALLN reasserbly | ayer of said

RAN for extracting sai fixed-size SDUs from said stored PDUs and for

provi di ng (334,
5 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
(ShUs) 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
5 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 wmore 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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336) said fixed-size SDUs fromsaid RAN to said CN over said 5 interfRg§Ep 2004
bet ween said RAN and said CN. 15. Apparatus for handling fixed-size service
data units (SDUs) in a downlink froma core network of a nobile

t el econmuni cati ons system by a radi o access network (RAN) of 10 said

system conprising: nmeans (234) for storing plural SDUs at a

segnent ati on/reassenbly layer in said RAN, each SDU provided in a mninmum
interleaving period in a transparent node for retrieving said stored

plural SDUs and for grovi ding said 15 retrieved plural SDUs in one or nore
protocol data unit%e ’("PDL‘J%)?G?nfS‘ﬁes&rorﬂﬁh’e spkh EUhsHorgaiflocks; and neans

f Oke £ S DOn 3l i | 2 0 ai
(238) fogapheNt &t s ?ﬂéQSBEf(mT)gP) 'T%é/%rd@fa sdiPISRP EoL! QGKS g\till;l??ﬁer?ace

transport format indicator transm ssion over a radio
from sai fii Rt sbza 8BEs EPomgeiapdestdrdd HDUs dndanks Seroniding (nsef val

(TTI) hayij a dyratio reater th said njninuminterl|eaving period. 16.
The appg%%]gss?ﬁgc?é?‘ 1 }Z‘Pugpff@r %g&‘?bﬁaé‘i%w a2 58y everreridving
sai d s0nej Qf e PP4Ee UL Bwdant £3RAPRAN RRC S i TFlI at a nmedi um access

control (MAC) layer of sald UE, and neans (260) for extracting said PDUs

fromsaid transport blocks at a segnmentation/reassenbly |ayer of said UE
and for proviging said fixed.size data S to, a.layer (L3 0(%%30 sajd UE
above said seg%ient{;??%ﬁ?bégs§8ﬁb &QP%&GSA,‘@F?%@FJ%%Q% FArYRLE Sy
handl i ng($pued- shze déewiileakdaramual ore Pdsiork N diphdBi¥ad rom a user

equi prent (UE) of a npobile telecomunications systemvia a radio interface
(320) t -2 eFAAPINHERELSNAEYEERM RANR F7difr Giacars RREWaRKk afRANY cof ace 5

(533,)0 tog -&o%f%%%;s‘y\oégmﬁ%iggzsai d system conprising: neans (280) for
sgoring plura at a
means (234) for storing plural SDUs at a
segmentation/reassembly layer in said RAN, each SDU provided
in a minimum interleaving period in a transparent mode for
fetrieving,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

S 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.

30



segment ation/reassenbly |ayer in said UE, each SDU provided in a mgy SEMI004
interleaving period in a transparent node for retrieving said stored

plural SDUs and providing said 10 retrieved plural SDUs in one or nore
protocol data units (PDUs) in one or nore transport blocks; and neans
(310) for providing said one or nore transport blocks with a transport
format indicator (TFlI) for transm ssion over said radio interface from
said UE to said 15 RAN in a transm ssion tine intervald(TgI)TEaving a t
duration reater than said mninumijnterl|eaving period 18. e apparat us

of claim 1%, dr t NBPPEERNMISsiTRT hamHdnp faixedrs¥ze efervitce afat @anendt s nor e

transpor {epgl) bk Acks Wbtl*inﬁ!:gx%tm & %@H@ﬁ%ﬁa@OM@OL é&%s obBYE"  Of

said RAN for extracting said PDUs from sal dtranspor at” " said MAC
| ayer of t sdpdoRANRardtionspsywteimy isaiad rRdiO firorer fatel (WD) ayeraof said
Stori ng EARHCPBLESE BRFHOLEC QRN aTh AOR SN S TR SR FAREror
Si %11 SR, B EpaeehanBRle (A0TSR PR A Bl 2 19,
said RAN to said OneaBgg (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
s 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
$ 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 RaAN; 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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