[ 0001] METHOD AND APPARATUS FOR VERSATI LE MAC MULTI PLEXI NG | N EVOLVED HSPA
[ 0002] BACKGROUND [ 0003] Comruni cati ons standards are devel oped in order to
provi de gl obal connectivity for wirel ess systens and to achi eve perfornmance
goals in terns of, for exanple, throughput, |atency and coverage. One
current standard in w despread use, called high speed packed access (HSPA),
was devel oped as part of Third CGeneration (3G Radio Systens, and is

mai nt ai ned by the Third Generation Partnership Project (3GPP).

[ 0004] Hi gh- Speed Packet Access (HSPA) is a collection of nobile tel ephony
protocols that extend and i nprove the performance of existing Universal
Mobi | e Tel eco nicatio e U | eed Downl i nk
Packet Accegosolaﬂ-—liSDPA) a%%&bgh@e‘g@ %%@%@bﬁ%‘gu (HSUPA) provide
i ncreased perfornmance by NMA@BULTIPOEXINGINEMOIWEBEERes and by refining
the protocols by which handsets and base stations conmuni cate. [ 00051HSPA
provi des inproved theoretical downlink (DL) performance of up to 14.4
Moit/s and jggoppved theoretical upIEn@K@HOUNarfornance of up to 5.76

Miit/s. Existin deployrrents provi de u 7. i.t/s in the dupto
384 kbit/s 19%8he UL efioneMendardser ﬂ%‘t?%?l}l\ége'@ﬁﬂeﬁéwa‘é‘éyiogﬁt

i ntroduces &dml:ﬁ%tﬁfo@mﬂr&é‘éslé&&efrﬁrantihs abRievd @emmwgws Bypaasiog nmost of
t he | egacy equi pnrent and enhancing radi o data rafes. 00061Ab§)ar§ t he

physi cal 1 aftsr example stippughnute fatency\ead (oveages sOBY SRt ( aer may be

di vi ded int %&é?e,gf‘éaaluse%nka 8ikh PDellEPaMBTatRld HSPANacahIviRE ablpﬁf't speed
(MAC-ehs), has Dbeen introduced and optim zed for HSPA in the

MAC- ehs ent Pf FhirdnGerergtien @) &tadin Systeps; gnfpis mrgiewsddy (M@hl‘l‘"él) In the

UL a new NA@eﬁggalt{OM,palr{mg. Cg@rwg@(gwﬁ)lll S) has been introduced and
optimzed for A. i/1's entity can used alternatlvelyt

MAC- e/ es. TEQDOMAC eﬁhglaﬁamrPM@Acm% Uéﬁ?ﬂlyaucgll%ﬁv plaekile tlpPhenygher

| ayers whi cly,ar&1c@at E)Q:Hﬁ(?gn&ﬁn OQ&f‘e ril@hé dreaRenk Unekron MasIH gh
Speed Downl i nk Shared Channel ( and/ or _Enhanced Upl i nk Channel

(E- DCH) and Triseergmuniretiphs System (%B%X@@EOCQHSI dtighdipeed Dqsnbsblfac et
Access (HSDPA) and High Speed Uplink Packet Access (HSUPA) provide

increased performance by using improved modulation schemes and by refining

the protocols by which handsets and base stations communicate.

[0005] HSPA provides improved theoretical downlink (DL) performance of
up to 14.4 Mbit/s and improved theoretical uplink (UL) performance of up to 5.76
Mbit/s. Existing deployments provide up to 7.2 Mbit/s in the DL and up to 384
kbit/s in the UL. Evolved HSPA is defined in 3GPP Release 7. It introduces
simpler architecture for the mobile network by bypassing most of the legacy
equipment and enhancing radio data rates.

[0006] Above the physical layer in a 3GPP system, a Medium Access
Control (MAC) layer may be divided into several entities. A new MAC entity,
MAC enhanced high speed (MAC-ehs), has been introduced and optimized for
HSPA in the DL. The MAC-ehs entity can be used alternatively to MAC high
speed (MAC-hs). In the UL a new MAC entity, improved MAC (MAC-i/is) has
been introduced and optimized for HSPA. The MAC-i/is entity can be used
alternatively to MAC-e/es. The MAC-ehs and/or MAC-i/is entity is configured by
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[ 0007] The MAC-ehs entity allows the support of flexible radio |link control
(RLC) protocol data unit (PDU) sizes as well as MAC segnentation and
reassenbly. Unlike MAC-hs for HSDPA, MAC-ehs allows the multiplexing of
data from several priority queues within one transmssion tinme interval
(TTI) of 2 ms. [0008] The scheduling/priority handling function is
responsi bl e for the scheduling decisions. For each TTlI of 2 ns, it is

deci ded wheghgl,. ?a;lj% whith a%%négg&{r@&‘% ﬁilf&'i'éme%ﬁg&&aixémliﬁﬁpon MeVigh
transm ssi ons or retransmn ssions are sent according to the

acknow egderfpa¢d Degalinl/Sharel ChahecddBiSeDSCH O/ ot ariged Upbidk &hlapnelnd new
transm ssio be, initiated.at. any tine. .Wi.le. 1l LL_FACH,
CELL_PCH, agg'%%i)_ 8t'% egtél,e pthﬁelc%%%gescaélﬁcgagfé gghlgs?&zper_f orm
retransm ssil@g] on HFhBSCKCehs hotity aileivgithgsupportpk flekibkirgdallinkgontrol

[ 00091 Reor dekq on the, recei. i\de i s_bas 0 N Qri eues.
Transm ssi ogﬁggg%%e%&nd e‘}%ﬁ/?gﬁ%) qFE &3s) egﬁé‘ﬁ%dmge?ﬁ%%‘%ﬁﬁ l(laoaf'rfﬁleri ng
gqueue to enabdssemblyr démlikegMAQHh foe HEIORA VMA CseltbegllowicthiialtiptexBig bof or
segnent ther

eof, is assigned to the correc riority. ueeb@gﬂQo t he
ot cal chalRE) FTRERCT Ao GOTUI THE foAG: R sBiene BHeTaT TR e on the
transmtter 2angde and are reassenbled on the receiver side. At the MAC
| ayer, a se f.1ogi¢cal cFa els is. gt a . transport @Ha ne*. Two
types of 1 A9E8br ¢ O iR rePe g hriAtie) AR BR gRictioPa e aP s Ha oS VAC <)
whi ch can beaclsidatirgldbyisions. t Fql eacNTRUsT 2 a3glitds detedbidostietHeér dinglevpdnal channel
(MAC-d) whi cp IS taI | ocat.ed.to Zlkn‘gl e WIRU. A MAC.ehs SDU is either a
MAC- ¢ PDU of "R "G BEssIh &8 N/ﬁ%‘l-' W SEARSTHERANT L PR OSORRISE7Le BB can have
di fferent siaze@sdiapeo thelakkfi@ilegdinait/idekfSvedtiinealedpahentdACK/NACKe Nt MAC-d
or MAG-c fl 0011] The, typi cal baseline.of the MA :ehsélﬂgE der results in
Tairly Fow S0apHadndme FRUCRIGIOA Eamhe R RL 4 PB5IEaT. JHnE B hat are
;Jlsed Ely Rel QZES.&_FA@H;GEIK%ME%G UMngmMatéglﬂiea?ﬁe&m@mﬁ a@digeﬁhlw th a
exible RLC PDU size. This isggue t,hlgﬁ size of a SDU bei ng
si gni fi cant P§PER ERFARSRIFSIPRROR Aps i st ning o whlith SERUINE of ¢ he
header . [0009] Reordering on the receiver side is based on priority queues.
Transmission sequence numbers (TSN) are assigned within each reordering
queue to enable reordering. On the receiver side, the MAC-ehs SDU, or segment
thereof, is assigned to the correct priority queue based on the logical channel
identifier.
[(0010] The MAC-ehs SDUs can be segmented on the transmitter side and
are reassembled on the receiver side. At the MAC layer, a set of logical channels
is mapped to a transport channel. Two types of transport channels include, a
“common” transport channel (MAC-¢) which can be shared by multiple WTRUs,
and a “dedicated” transport channel (MAC-d) which is allocated to a single
WTRU. A MAC-ehs SDU is either a MAC-c PDU or MAC-d PDU. The MAC-ehs
SDUs included in a MAC-ehs PDU can have different sizes and different
priorities and can belong to different MAC-d or MAC-c flows.
[0011] The typical baseline of the MAC-ehs header results in fairly low
overhead when the MAC-ehs multiplexes logical channels that are used by
Release 7 RLC acknowledge mode (AM) instances configured with a flexible RLC
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100121However, there are situations where the typical baseline would result
in an undesirable | evel of overhead. For exanple, a |ogical channel is used
by an RLC AMinstance configured with a fixed RLC PDU size, or to a Rel ease
6 RLC AMinstance. The latter instance may result fromthe possibility of
enabl i ng handover from a Rel ease 6 base station to a 3GPP Rel ease 7 base
station without resetting the RLC and keeping the RLC entity configured to

operate wit i xed C.PDUs. I1n anoth | e, the. ize
poss: ble i PRUAFFehmeardie i hEsRact ¢ S SDidns MaRARERT Meb LIS o o
2) segnent s thd tofildsze df thé ifferent fiehlsaf thdkeddeader nmay constitute a

significant head 0013].Jypi cal .signali require ts .to support
MAC- ehs f ungﬁ{@Lal i t FOYeXpT tP%’@f?ﬁecsil ong twri%b%?%’ b’@l‘fﬁ&a?%lbl}eew? t(tl;iar educe
t he anount oésudtignalundgsifaeler bt beerkedqn @or ehditpleslogidel dhanotlionsdd ti es.

il § i xi ny o AT AFERn R Rt et BLEEBUisSiectrtpadigenseor ent

| ogi cal cha®ie] AMdnstanéd. Thellytteiastagcd MaPresult Glotn e Gosditsilitidfendiblinge base

station. Another ssibilit uld be to ) )
R o ext rBaneF B alkelinse gbadesiation e PEEPHeltase 7besestatiourithattng ¢ o
different | ggettdhg HRIRIEhE kEé;ﬁﬁ%tne RLOR&a &L EfRTigarddtiovpstahlith fad

segnent ati onlre enbly of MAC ehs I desirahle. [0014] Table 1
shows encodi ﬁf’f’ﬁﬂzn% hEZATPRIR ﬁiﬁDﬁéﬁ%ﬁ!’éﬂ)&ZﬂmfPﬁl ?"W*gﬁu??é‘
segnent at i 0gharid] 6ciditishsiiSsHEN bR ebrPSins RITéwW(d.&.Y2)@u@tdents ShEDUB.aRI thegs of t he

field my cause confysign at the WIRU si de when p}?ﬂ%ﬂi ng i s present at the
end of the REEDBRsthedieader mpy sonstifate asignilisgptetye™™@dan SDU. In this case,

the segment ggg1gp | ndWﬁfchm%@aﬂir&%qﬁihﬁnérﬁgk&ﬁi@drﬁﬂﬁ_@@ﬂaguﬂmhmiﬂi’&ed to be
"11." However, K the WIRU could interpret this as nmeaning that the SDU is not
conpl et e andr inglicienty Itwpuld P%a%%@ﬂ?gwrsﬁlfqeéh¢ apEupkofisEEglngEeayEgd e t o
nodi fy the ens@siorgMAC-thY PDU Rinetidial3idl DA pSssTMyUsI reduce sigidithgl S|
Field Segnentation indjication 00 The first MAC.hs SDU of the addressed set
of MAC- hs SPold ke tg pggﬁxﬁp pyudtiplpxing/demyltiplexing of SDUs of different sizes, from

different logical channels and priority queues in a single MAC-ehs PDU at the

base station. Another possibility would be to perform multiplexing/de-
multiplexing of SDUs of different sizes and belonging to different logical
channels. Finally, concatenation/disassembly and segmentation/reassembly of
MAC-ehs SDUs would be desirable.

[0014] Table 1 shows encoding of the segmentation indication (SI) field,
when the segmentation indication is defined per priority queue. The meaning of
the field may cause confusion at the WTRU side when padding is present at the
end of the MAC-ehs header after the last segment of an SDU. In this case, the
segmentation indication as per the indicated encoding would need to be “11.”
However, the WTRU could interpret this as meaning that the SDU is not
complete and insert it in a reassembly buffer. It would be desirable to modify the

encoding of this field to avoid this confusion.



The | ast MAC-hs SDU of the addressed set of MAC-hs SDUs is a conplete MAC-d
PDU. 01 The first MAC-hs SDU of the addressed set of MAC-hs SDUs is a
segnent of a MAC-d PDU. The |ast MAC-hs SDU of the addressed set of MAC hs
SDUs is a conplete MAC-d PDU. 10 The first MAC-hs SDU of the addressed set
of MAC-hs SDUs is a conplete MAC-d PDU. The | ast MAC-hs SDU of the
addressed set of MAC-hs SDUs is a segnent of a MAC-d PDU. 11

Table 1
SI Field Segmentation indication
00 The first MAC-hs SDU of the addressed set of
MAC-hs SDUs is a complete MAC-d PDU.
The last MAC-hs SDU of the addressed set of
MAC-hs SDUs is a complete MAC-d PDU.
01 The first MAC-hs SDU of the addressed set of
MAC-hs SDUs is a segment of a MAC-d PDU.
The last MAC-hs SDU of the addressed set of
MAC-hs SDUs is a complete MAC-d PDU.
10 The first MAC-hs SDU of the addressed set of
MAC-hs SDUs is a complete MAC-d PDU.
The last MAC-hs SDU of the addressed set of
MAC-hs SDUs is a segment of a MAC-d PDU.
11 The first MAC-hs SDU of the addressed set of
MAC-hs SDUs is a segment of a MAC-d PDU.
The last MAC-hs SDU of the addressed set of
MAC-hs SDU:s is a segment of a MAC-d PDU.

(0015] SUMMARY

[0016] Methods and apparatuses for versatile medium access control (MAC)
multiplexing in evolved HSPA are disclosed. More particularly, methods for
downlink optimization of the enhanced high speed MAC (MAC-ehs) entity and
uplink optimization of the MAC-i/is entity are disclosed. Apparatuses for using
the optimized downlink and uplink MAC entities are also disclosed.

[0017] BRIEF DESCRIPTION OF THE DRAWINGS

[0018] A more detailed understanding may be had from the following
description, given by way of example and to be understood in conjunction with
the accompanying drawings wherein:

[0019] Figure 1 is a block diagram of a wireless communication system
configured for versatile MAC multiplexing in evolved HSPA;

[0020] Figure 2 is a payload header used in multiplexing SDUs from
different logical channels and priority queues;

[0021] Figure 3a is the general structure of an SDU description super-field
(SDSF) field arranged to efficiently signal how SDUs are
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The first MAC-hs SDU of the addressed set of MAC-hs SDUs is a segnent of a
MAC-d PDU. The |ast MAC-hs SDU of the addressed set of MAC-hs SDUs is a
segnent of a MAC-d PDTJ. [0015] SUMWARY [0016] Met hods and appar at uses for
versatil e nmedium access control (MAC) nultiplexing in evol ved HSPA are

di scl osed. More particularly, nethods for downlink optimzation of the
enhanced hi gh speed MAC (MAC-ehs) entity and uplink optim zation of the

MAC-i/is entit r i scl d, par.at us for. usi the. opti [ downl i nk
and upl ik pReksARRe oo, AP RRES) ARER Rt el (R OF i
DRAW NGS [ O6d&rB¢spondyr e det ai | ed understandi ng may be had fromthe foll ow ng
descri ption Lven by.wa f. exa e.and.to. be under i | yncti on
with the acéoo(%%gnyi né‘l%lrr gv\gn%nlﬁsa m"gﬂpgﬁl ﬁ‘.eaf?foff?jﬂ Al é’g P eﬁlf‘%?%’saﬁgﬁggﬁa%di agram
of a w rel essntaimsikrnordating BDEsaisedircalt pleximgrirebsiering PRATS fren Merent

mul tiplexin

nul ti pl exi ng)%%lﬁeﬁ%n\é dad’llaaf@g%t%%%g Fl:g:” ghzzinanI 2 gﬁél Bfﬁorfﬁseaugﬁgg; "
[ 0021] Fi gur 0231 i s t Fggugen ey aflow Hidgedrd bfthefoparatioRktaeecdss phid MACsahger - fi el d
PDUs and reconstruct the MAC-ehs SDUs;
[0024] Figure 5 is a flow diagram of data processing functionality within
each disassembly/reassembly/demultiplexing unit;
[0025] Figure 6 is the parts of the header describing SDU(s) belonging to
the concerned logical channels to allow efficient multiplexing of different types of
logical channels in the same MAC-ehs PDU;
[0026] Figure 7 is an alternate configuration for the header describing
SDU(s) belonging to the concerned logical channels to allow efficient multiplexing
of different types of logical channels in the same MAC-ehs PDU;
[0027] Figure 8 is an alternate configuration for the header describing
SDU(s) belonging to the concerned logical channels to allow efficient multiplexing
of different types of logical channels in the same MAC-ehs PDU;
[0028] Figure 9 is an alternate configuration for the header describing
SDU(s) belonging to the concerned logical channels to allow efficient multiplexing
of different types of logical channels in the same MAC-ehs PDU;
(0029] Figure 10 is a flow diagram of a modified method for interpretation
of the SI field where the reordering PDU contains only one reordering SDU;,
[0030] Figure 11 is how a 2-bit SI field can be used as one possible encoding
for minimizing overhead;
[0031] Figure 12 is an alternative method of formulating the encoding
where the SI field may be predetermined;
[0032] Figure 13 is a flow diagram of how the reassembly unit processes
the SI field associated with a reordering PDU;
[0033] Figure 14 is a flow diagram of how a reassembly unit may perform a

combining function or a discarding function;
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(SDSF) field arranged to efficiently signal how SDUs are -4-

concat enat ed/ segnented, their sizes, and the |ogical channels to which they
correspond; [0022]Figure 3b is a payl oad header format of a MAC-ehs PDU
that contains k reordering PDUs used in nultiplexing reordering PDUs from
different |ogical channels and priority queues; [00231Figure 4 is a flow

di agram of the operations to process the MAC-ehs PDUs and reconstruct the

MAC-ehs S 0241 ur | pw _di a Qc
functionali 03\/\%0t hi n Gic?ssasse I@?%Teasg{eg‘?fvy;)%’qg&f e%ﬁ)%d]g’ﬁl t;
[ 0025] Fi gur prdﬁessed tﬂthemearbsmﬂtxpieheofdemdgrsmwmrthb|rerg~d8ﬁhg E’))Ulel onging to
t he concern gi ca cha eIs || ow ef.f ent. Iti ng of different
t ypes of gﬂ’éé cha r‘}s tah‘i"“égr?@w@féiﬂ ?ﬁfﬂg’?ﬁﬁ f’l‘—ll g'ugrecefsl S an
al t er nat e C shidvi g Bigices lﬁ@rndtiﬁeahéader descri bi ng
[0036] Figure 17 is a flow diagram of how the reassembly unit processes

the SI field associated with a reordering PDU.

[0037] DETAILED DESCRIPTION

[0038] When referred to hereafter, the terminology '"wireless
transmit/receive unit (WTRU)" includes but is not limited to a user equipment
(UE), a mobile station, a fixed or mobile subscriber unit, a pager, a cellular
telephone, a personal digital assistant (PDA), a computer, or any other type
of user device capable of operating in a wireless environment. When referred to
hereafter, the terminology "base station" includes but is not limited to a Node-B,
a site controller, an access point (AP), or any other type of interfacing device
capable of operating in a wireless environment.

[0039] Embodiments resulting in an efficient MAC-ehs header (or MAC-i/is
in the uplink) in the above-mentioned situations are disclosed. The embodiments
improve the header structure to minimize the relative overhead while allowing
multiplexing of logical channels of different types. The embodiments also
eliminate the issue where a potentially ambiguous interpretation of the header
could result when a unique segment of a SDU is present in the payload. The
following definition is used throughout: “MAC-ehs payload unit” (“MAC-is
payload unit”) or “payload unit” are synonymous with a MAC-ehs SDU or a MAC-
ehs SDU (“MAC-is SDU”) segment that is inserted in the payload of a MAC-ehs
PDU (*MAC-is SDU”). It is also synonymous with the term “reordering SDU”.
Although the-embodiments describe downlink optimization of the MAC-ehs
entity, the concepts are also applicable to the uplink (UL) by replacing the MAC-
ehs with the MAC-i/is.

(0040] Figure 11is a block diagram of a wireless communication system 100

configured for versatile MAC multiplexing in evolved HSPA. The system
-6-



SDU(s) belonging to the concerned |ogical channels to allow efficient

mul tiplexing of different types of |ogical channels in the same MAC- ehs
PDU;, [0027]Figure 8 is an alternate configuration for the header descri bing
SDU(s) belonging to the concerned |ogical channels to allow efficient

mul tiplexing of different types of |ogical channels in the sane MAC- ehs
PDU, [0028] Figure 9 is an alternate configuration for the header describing

SDU(s) bel ongij to e C ' l, lehent

mul 1 pl oxi narbpts§ ptERA K06 b RhaR FRRELRhR s MR AT |
PDU; [ 0029] AlhgubaselBtatmna 105 camdlithgr WHRSF 1d0ncammusitatetvitoch fvoireless
interpretation of .the SlI. field where the reordering PDU contains only one
reordering §W%@§lﬁfﬁh§fﬁ're 11 is how a 2-bit SI field can be used as one
possi bl e ende@flhg f orAsshowniiz Figgre ¥ gthh 8 BRU[100 3ddlkdeg artearistnitter 420, a

alternative _net ho f formul ati t encodi n er he. Sl . fj.el y be
pr edet er m néﬁ‘fel‘feﬁggg’] qﬂdg"’h?rém?ﬁoﬁ Oarﬁﬂeéw) °&F%€’53§%So?t?%° tt(h%b eérsgsgg ly unit
processes t had3 mkipky 166.s Thie prewssirtl40ds cadigheed topfitkds J4302d] ditgure 14 i s
a flow diagram of | 0o 2. [RRRRET Nedoribd hefly Performa

[0042] Also shown in Figure 1, is the base station 105 which includes a

transmitter 165, a receiver 170, and a processor 180. The processor 180 is

attached to a buffer 190 and a memory 195. The processor 180 is configured to

process payload units using at least one technique described below.

[0043] Figure 2 is a payload header 200 used in multiplexing SDUs from

different logical channels and priority queues. In a first embodiment, the

multiplexing of SDUs from multiple priority queues into a single MAC-ehs PDU

is disclosed. In addition, merging SDUs from multiple logical channels into a

single priority queue is included.

[0044] A MAC-ehs PDU is built by concatenating and/or segmenting one or

more SDUs from one or more priority queues. A header is attached to the

payload in a structure as set forth in Figure 2. The header 280 includes a

plurality of k queue sections 205, each k queue section 205 including a

transmission sequence number (TSN) 240, an SDU description super-field

(SDSF) 250, and a “finish” flag (F) 260. Each k queue section 205 corresponds to

a priority queue from which SDU(s) (or segments thereof) are taken, where k is

the number of priority queues from which SDUs are multiplexed in this MAC-ehs

PDU. The header 280 can also include an optional version flag 210 and/or an

optional queue ID field 230.

[0045] The optional version flag 210 indicates which version of the protocol

is used to ensure backward compatibility. As a prior version of the MAC-ehs

exists, this field should have two bits. The version flag 210 may be used when

the radio bearer is mapped to support different MAC-ehs header formats. Each

radio bearer is configured to use a particular format. Alternatively, the MAC-ehs
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conmbi ning function or a discarding function; [0034]Figure 15 is a flow

di agram of how payl oad units should be processed if there are nmultiple
reordering SDUs in the reordering PDU, [0035]Figure 16 is a flow di agram of
t he conbi ned reassenbly process shown in Figures 14 and 15; and

[0036] Figure 17 is a flow diagram of how the reassenbly unit processes the
SI field associated with a reordering PDU. [0037]DETAILED DESCRI PTI ON

[ 0038] When referred .t q,her ermn less

transmit/ relBMa: MAYRe L @W‘ﬁ%adf e‘ﬁ’r‘?& Ieﬁ@écéa’bﬁﬁ‘ rﬂmﬁg{bx ?I?WT g the High,

equi prent  ( pged Shdredidoat®l Ehihpel (HSISOEH). ORammehﬁrmﬂs@lexheg l)nm at, a
pager, a ce a.perso g ant

conput er, M%#%L%{’ ﬁberg E%resm%@?y @@N“g@ bég‘iﬁﬁag ﬁglgb‘bﬁjrél ﬁ’r?gfafhﬁ a

Wi rel ess enub@@ﬂnent v%en referred to hereafter, the term nol ogy "base
station"” in es but not, limted to de-B, a site controller,

access poi ntY gb) orL\S watiRdf iguRH e ‘EﬁChll}?'l;g?’f 284 P HE\S/"F‘}?ea’&é’BHB?é of
operating i guéud¥D f£d1€ 280 FRYdhiQENTETYs to WBRBRILEHABAH] FRAIThE @srebdpofigingn an
efficient MAC-ehs header (or MAC-i/is_in the upllnk) in the ahove-nentioned

situations §PéJSdP§1&qwé%dbﬂ@geﬁ%sawéﬁwqw?w&%@a}ﬁa%d%?ec YP#@ture to

m nimze the pAbaty YBeier MeAHedMur! 2802410 Wl 3LHt leRStCHI N EraAbmisafbinC al
channel s of different ty The enbodi nents_al so elimnate the i ssue where

a potenti al PIEREA Hpher ﬁprﬁg‘@rfw%?‘éq whirhgdentifies tbg gequense pymbes of thewhen a

uni que segn@Rta 6f this émem %@&ﬁmf'ea'tﬂretlﬁﬁuWIhQﬁgheéﬁ%?2§@is a@Y¥aBtordef i ni tion
I s used throughout: payl oad ("MAC-i s gayl oad unit") or

"payl oad unP é?%“@?ﬁ%ﬁyﬁ%%elw(ﬁﬁ’sg) @ﬁ@@n@h szslﬁaﬁﬁs Wrieehsasspoble MAC- i s
SDU") segrreahd/bmtasée%am&l§9Usea%dlv&1n$}h1%g@mh%%1@ th%y M%n%aﬁ RALanihC i s

SbU'). It |sasosnonyrmus wth the term"reorderin DU'. Al though the

enbodi ment s opléensHpnihisisperfigld Q}]Qtdﬁﬁﬁrﬂ)&fl b@wmﬁqrh@hwhea@ﬁ%e sewldplsor he

co?ﬁe ﬂ] Z Kt/;\ %ﬂﬁoatalegéﬂ aRRichAl “MRsiPhdsed Iddicatdhe wRAtAE Bils hRgddACehs
W -
section is the last section of the header or another sub-header follows.

[0047] The MAC-ehs header 280 is followed by the MAC-ehs payload 290
which includes a series of MAC-ehs SDUs or segments of MAC-ehs SDUs 295 and
optional padding bits 270. The padding bits 270 can be added to the payload 290
as required, to maintain octet alignment at the MAC-ehs PDU level. Alignment
with allowed Transport Block (TB) sizes is mapped to the HS-DSCH transport
channel (TrCH).

[0048] As shown in Figure 3a, the SDU description super-field 250 is
arranged as to efficiently signal how SDUs from one priority queue are
concatenated/segmented, their sizes, and the logical channels to which they
correspond.

[0049] Without loss of performance, SDUs can be segmented in a
sequential manner within a priority queue. This means transmission of an SDU,
or segment thereof, is restricted unless the last SDU or segment of the previous
SDU has been transmitted (or is being transmitted in the same MAC-ehs PDU).

With this constraint, at most two segments of (different) SDUs are present for a



[0040] Figure 1 is a block diagramof a wireless comuni cation system 100
configured for versatile MAC nultiplexing in evolved HSPA. The system

i ncl udes a base station 105 and a wireless transmt receive unit (WRU)
110. The base station 105 and the WIRU 110 conmuni cate via a wrel ess
comuni cations |ink. [0041] As shown in Figure 1, the WIRU 110 i ncl udes a
transmtter 120, a recei ver 130, and a processor 140. The processor 140 is

attached to a buffer 0_and a neno 0. rocessor.. 140 is nfi gur ed
to process PEVIH rﬁ?ﬁ]ag’émﬁsqq‘?ﬁeé? ﬁ&é&qlgbsng&gcaﬁ ﬁqwét% il S%rdc%gl oW.
[0042] Al so slaber sffulf(gsn-seginental $DUshiadetwéaa i on 105 which includes a
transmtter a celv 170 nd ocessor 180..,FTh sor 180 is
attached to(égg]uffe cl"sa{al H‘%ﬂﬁ?‘%/%fg‘%’ feﬁ@atpf’%égg‘éé&f%ﬂﬁg&cagnfi gur ed
E gopg i)c ess w&;&ad reu}uéﬁxllglpgm% u@gd irﬁﬁﬁlglpmdgtléﬁﬂﬂlﬁhﬁg 2DdBSrdnh &gmrdm:c oW.

4 Fi gu i.s a payl.oad header used in multipl.exin rom
i f1or ent | 19gicaLTACAERABR STIGRHY $HASF | T RRSIAST theptartaf &%P%’Hﬁ%ﬂent t he
nul tipl exi n@lt(hin A ACRR: RO 3958f0p dadl lrbé’rdﬁﬂﬁgi Qﬁaeh@h@ aasxﬁhag ke bYAC- ehs
PDU is disc|losed. In_addition, nergi frommujtjple | o |. channel s

into a si ng1d§nBﬁ?’E)lP1 fFyr the %taucgnﬁ?mnglmgdm B durst) 180 n@rﬂéle S?e Bui It by

concat enat i {3 BHdeP L8 %@%Biﬂt%tl@élﬁaﬂbam&@é&a&ém%lm e Waader.priority
gueues. A header is at'tached to the payload in a structure as set forth in

Fi gure 2. THBISHE 2dporpossible fox |tb%1é§taacomﬁpaw?§ te the sehrearend JepidsHE8205, each

k queue secth&fesSevideg it the SOSH ﬁél&%@%lﬁ%n%ﬁ%@ﬂ&%d}'dﬂbﬁh friceldy 240, an
SDU description super-field (SDSF) 250, and a "finish" F) 260. Each k

queue sect i BrEERPYI Pé§?ﬂ?ﬁ’8§ of Hwalaﬁtr PR\ AUS TS c?‘i‘fiﬁﬂr F%@P(tm) (or

segment s t hg{agtal sﬁé%ﬁ}?&%&esmﬁ&g i1Gad MRt flire@h FRhir® Bh kitigitgues from
which SDUs are nultiplexed in this C-ehs PDU. The header 280 can al so

i ncl ude an 8}3@ Fespiaremeatsi on f | ag 210 and/or an optional queue ID field 230.

[ 0045] The opjosenal VAL sh@th {d Bigureldh, tﬁ%&@%ﬁ%tfd@ﬂxﬁboﬂt%m&‘mﬁm prot ocol
is used to ensure backward conpati bil prior version of the MAC-ehs

exi sts, thichydep éh%ﬁqawulamext%%mlgsemt §‘@F§|(gﬁsm%ﬁg3%’9 H?ﬁ?esbe used
when the raghgilReehelataSatTRERELL b&xﬁb&?gptrhfe Fal{dafenthiMrleredisn

formats. Each radio bearer is configured to Use a particul ar orrrat
Al t er nat i vetgrrespprds\in@ segment of an SDU or a full SDU. A “full/segment end” (FSE)
flag 360 follows the FSS flag indicating whether the data at the end position of

the payload for this priority queue corresponds to a segment of a SDU or a full

~ SDU. The combination of the FSS and the FSE is equivalent to a segmentation

indication (SI) field 397 shown in Figure 3b. For each SDU or SDU segment

present in the payload 290, a logical channel indicator (LCID) field 330 is

included which indicates the logical channel to which the SDU (or segment

thereof) belongs, a length indicator (LI) field 340 indicating the length of the

SDU (or segment thereof); (this field will be described in more detail in a

subsequent embodiment); and an “SDU end” flag 350 indicating whether there is

at least another SDU (or segment thereof) following this SDU or if this is the last

SDU (or segment thereof) for this reordering queue; this field can have one bit.

[0052] It should be noted that both FSS 320 and FSE 360 flags should be

set even if there is only one SDU (or segment thereof). It should also be noted

that the FSS 320 and FSE 360 may be identified as a single field of two bits,
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format may be identified either explicitly or inplicitly by signaling on
the H gh Speed Shared Control Channel (HS-SCCH). Radi o bearer nultiplexing
into a MAC-ehs PDU may be restricted by the MAC-ehs format configured for
the radi o bearer. [0046] As shown in Figure 2, each header 280 can incl ude
an optional queue ID field 230 which identifies to which reordering queue
the corresponding SDUs in the payl oad bel ong. The reordering queues nay or

may not directly t i.ori t ueugs.. The header 280 al so.incl udes at
Tonst one. t PaEHPUE PG HALEh R i ninTReL. (7o Pt Bhoto AT BPREIAY 11 cq t he
Sﬁqucﬁncg nubdestinell bbh(laeedibfaah f)wsisﬂlbﬂécgnlﬁuﬁgﬂ@x 4f|§)alu‘é6ftlhe:cﬂ_a&ieut5?g%% Eﬁdlzggesm i nh
t he header is at |east one, escriptjion supey.- ) ic
i ndi cat es hﬁgﬁ@aﬁ&aglaggsg ¢ eovahigpon plthe b 1%0%9?1&%&999%{\8% ‘cal
channel (s) they F33 OBEghont IRt PSE & StheAPiIa®Be thaipeit SIsuper-fiel d are

descri bed hereinafter. The header 280 could al so_include at |east one
optional "finfs S5 7 Byllond E¥ar Osement masLamarPRt ko Bbad8r section is the

| ast section of F‘E@;BS%%H&&Qfd%@kfmﬂlﬁbl?bbﬁﬁﬂﬂédi&ﬁgm- [0047] The

MAC- ehs header 280 is tollowed %y t he MAC- ehs_payl oad 290 whi ch includes a
series of NMAG eH$Sspbullanddethedud! ey hnmaged =995 and optional padding
bits 270. TosnRas,N@ithi {h2 AHFeCRBpRBgtidedaluls P FIAUhQARE Wayr el €qUIi I €d,
to maintain octet alignment at the %‘, -ehs PDU | evel. Alignnent with

al | owed Tr arpépeyed a3 follewvs frm the Al dields napped to the HS-DSCH transport
channel (TrCH). H¥48LAe\Q¥espdhdsits Mherida palbed 2hlY HERHC sdgidcas.
super-field 250 is arranged as to effici entfy signal how S from one
priority queue are® cHnidareinrely ensgrviead unitiand the seeanentig 2 middlegi cal
channel s to which thgycokEESRPRRPondsA4PEWILMOUISE BSAsPbetRE FuA) MaNCE, SDUs
can be segnented in a sequential manner within a priority queue. This neans
transm ssi on of are SHithe segmengrie atastisegraert of pMACwbs SR i gresrandshe | ast

SDU or segnent of th LN : : ' [ hng
Cransmi tted 1 the Sard VhC SRe TRO0 ~ VER R A e dEdefhstirhy RR1N0, |

segrment s of (diff er ennif iSDeemplete MAEsehstSIQ (1.ea F'SHds setctgIFarll) rasde 8EFi ng queue
in a MAGehs PDU, al It 02 [ | of WidR {NQR-segnent ed
SDUs) in between. [Ogggﬁ}}gngél}}eeﬁiggéggé& E%gf%a%gﬁ%g%lef&feorﬁat of a MAC-ehs
PDU t hat contains k sesoreddki ng PDUs used in nultiplexing reordering PDUs

fromdifferent lagic RrnQL S i of the
start of the pay%ad@gg%g%ggﬁnﬁs? ﬂgl M&gqglhetslytlg%ﬁe%gf 1?%@%82%%&}%%%(3” ng
queue i s assunmedvhen tbe lasti @ayload abitds a fiost sedroentaf a MoErebs SdNA{iregFEE t he
first reorderin I _ s, payl oad
290 i mmedi at el yq? g#lecg\%él h? aégﬁéggé&?ﬁ%?ggoﬁéplgﬁ ggAposssiSéBI?{ég f %Ipl{eg%tdat a
correspondi ng t di.¢.SKiskdsogeéhe FobBbr deri ng queues, provided that the SDSF
field 260, sho in_ki_qur f QNI 9 i ception
of the last pr Yw(}?réf ygc? eﬁgf %’é"sg’é’%&s.agﬂﬁgrlga 1? Sk?ét eﬁgﬁjeenm&g] ?%?gFe%i ze of
t he correspondi nigsgribededdve The structure in Figure 3a satisfies this

requirement.  pop - Full corresponds to SI = 01 or SI = 00 depending on FSE as

described above.
Also shown in Figure 3a, the LCID 330 and LI 340 fields may together be
identified as a single Data Description Indicator (DDI) field similar to the one
used in enhanced dedicated channel (E-DCH) encoding for the uplink. However,
the encoding principles may be different as will be described below.
[0053] Several options are possible for the encoding of the LCID field 330.

One option is that the encoding may follow the same identification scheme for the
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[ 0051] As shown in Figure 3a, the general structure of the SDSF field 250,
I ncl udes the followng elenents. A "fulllsegnent start"” (FSS) flag 320

i ndi cates whether the data at the start position of the payload for this
reordering queue corresponds to a segnent of an SDU or a full SDU. A
"fulll segment end" (FSE) flag 360 follows the FSS flag indicating whether
the data at the end position of the payload for this priority queue

corresponds to a.se n | SDU. The c I nat.i.on of the FSS
ond the. FSEtargeiaang e (416 (oo B g soater b ERAERETBR (AR L9507 Shonn
in Figure 3bf dddaéatedeohtIehanhnsifddaratiaeirhifier dxaanél a‘m:ccmmmmi dacdh290, a

| ogi cal channel indicatar T&?LCI D field 330 |i$l?1| ncl u er &41%%1 I, ndi at es the

| ogi cal chalH¥i-ctayertne { 1edgy pnd,the (Al paums figlfs fosgt 310% %engt h

i ndi cat or (kdannkl. elthe3$OTF rﬁ@bﬁﬁﬁésnﬂlet thﬁgétea%ﬂ;epfcyﬂ&ahsalﬂhé @/TSRYRENt
t hereof); (thIS field will be described in nore de&lﬁ‘étaﬁ ubsel uent

embodi ment ) 1deakifiespn inder) & his pptigp, Supsamerltyes of ¢Rfo FEOYE at | east

anot her SDUp{ 96ssﬁ>@é3ftﬁfthlstcb§‘é %19& auaf)ﬁhg%mn!ﬁmw adypé of Ibgibdlichahelt he | ast
SDU (or segnent thereof his reordering queue; this %ll el d. can have one

bit. [0052fe§-tcomHpAN ¢ 1%@@91 (ERSH) peerngoanirabahanne] (RPeEHidledicateds shoul d

be set evencddirdi RRLEndISDOVLY), QLQZ é‘?}bé Qﬁecmnﬁnﬁhetﬁﬁf@ﬂfl} as ik kabeul d al so
be noted that the FSS 320 and E be identified asasmglefleld

of two bi t sembogdimentse olm @lsaeaseatheewmwrof ibits ogetpied by thy LCID, field arecase, a
one-to-one U&Qﬂl@%ﬁ@ﬁha‘@ﬁe%ﬂﬁ&?@ﬁ%&@ﬁm ;PRIE Bh& HeR chatoan of

val ues of the flags F and FSE and each p055| | e conbination of the
two bits of Patganetpr. {Thelchane)typemses e eonfiggsedasse/dipemigued ahus for thegent may

be mapped tocHh o3 };li;eg:pggiﬁe Full and FSE = Segnent _may be mapped to SI = 10
FSS = Segnent anda FSE "= Fuj1 may be mapged to Sl 01 FSS = Full and FSE =

Ful | may bel39&gbed t@pgpnailso@smwxsrch@t emmmumn@s%l@\;@mbﬂsﬁﬁ pgicalt he
val ues of F Iﬁl@g E §§ll%e9%hﬁ@ttﬁé ‘?é/c%gve?%;}pbé Qx\eﬁlzirfgom Etrhqveﬂ tifde8lsd: FSS =

Segnent corresponds first payload unit being a segnent. o If there
i s only oneNpaydxpaud Nlimaxemn bm@ps%sgn@dtbm the aumihgy jogbits for these logical

channels (NLMb bits), the LCID field includes NLMb bits and contains a logical
channel identifier. For example, the network can configure up to 16 logical
channels (i.e. NLmax = 16). Therefore, to be able to identify 16 logical channels,
4 bits (i.e. NLMb = 4) would be required. The mapping between this logical
channel identifier and the logical channel it corresponds to is known from prior
radio resource control/Node B application part (RRC/NBAP) signaling and/or
specified (pre-determined) in advance. Some values could be reserved to types of
logical channels of which a single instance is possible. For instance, there can be
only one CCCH and a specific value may be pre-determined for this channel.

[0055] Optionally, there could be a maximum possible number of logical
channels that can be multiplexed in a given priority queue (NLQmax) which is
smaller than the overall maximum possible number of logical channels that the
receiver can utilize as a whole. If NLQmax can be represented by the number of
bits that would be required to identify NLQmax (NLMQb bits), the LCID field
includes NLMQb bits. In that case, the mapping between each possible set of
values for the NLMQb bits and the logical channel type and/or index is specific to
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segnent it corresponds to SI = 11 (i.e. FSEis also set to Full). o If the
segnent is a last segnent of a MAC-ehs SDU it corresponds to SI = 01 when
there is a single payload unit or if the |ast payload unit is a conplete
MAC-ehs SDU (i.e. FSE is set to Full) or to SI = 11 when the | ast payl oad
unit is a segnent (i.e. FSE is set to segnment). FSS = Full corresponds to
SI = 10 when there is a single payload unit or when the |ast payload un|t

is a first segnent .of a MAC-ehs .SDU (}.e. ESE t to Full =
when only CS?FSH RTIQrifyA GRS a%‘%lﬁ ké’r"@’np}f‘B@eﬂ?O #@yﬁgég F@néﬁi‘é’%(gé{c to FuI 1)
FSE = Segnepgpeciidh ramtﬁﬂlytdlﬁ'&enﬁ m?a:bpﬁfg f& eaeh]d%ﬁﬂ@@ ﬁﬂdnf}ngeb‘-SEhlas

descri bed above FSE = Ful I‘éqcforrespoqrrl =01 or SI =00 d % r}dl ng on
FSE as descPPBRtdonsairt preg! RreAYfs fremgg valifs PLEBtaB@VRRPLILI 340
fields may 15gal BemulR dsdepfdrii gsbvas a si ngl e Data Description Indicator
(DDI') field simlar to the one usedln enh ced deg (S ﬁggn el (E-DCH)
encodi ng f of0058k upl Thrre a8 \RevIR! OEq‘fglsefﬁ’b BYriggit %m ai fferent

as w1 be deseEidbadinbe i@ etaii0iG3inaayer Ak skii BNFigak& 3R heISPST figd t he
encoding of the LCID field 330. One optlon i s {hat the enCle ng érlay foll ow

the sane i d@pQmeybadefiredseruprort Be usgala tnyrpher” OHAski80ty punionzt the( TCTF)
and control otdrafdd @héMﬁiﬂl@SDWbIlo%hle Baﬁ@ﬁ@m@i c}ggﬂbm;dm h&G&HeO!

channel / dedi cated traffic channel ( DTCH). In the MAC-c | ayer, the TCTF
fields and f#ee &uptihfpllopijeschgthesget her identify a | ogi cal channel. The TCTF

identifies {dug7far geirne Refu1g 386 ¥ild Whidys bk PresehtlakBifrebdiRbt foll6R) A2 | ndex.
In this option, the sane té@g of encoding as in MAC-c _coul d be possible. In

this case, L&8D33PsndLI B4 fieldn foreyeryamaun i comseswieSHUs that have the .
conmon cont g&he%%{gdgm&ot@wogggtch%nghannel (PCCH), dedicated

control channel ) be specified in the same way as in known
enbodi nent s[0058] t hi s Thadkfield 380 miﬁe}ww by ipreseptanbpregedsfox fooviibe fi el d

are vari abl ¢crhfie{ B85 fo¥ Shdry grbsp Iﬁﬁ':coﬁ&gugg SRl thee babxg lotedal into a

conmon par anet er . ﬁ xanne may configured T or uni que

val ues for !qg@caldlmqhwowevgpe%th $1éH W‘-‘[@@bﬁ‘]@% P‘Ghé‘ll ifield 3% umi ng that the
Maxi mim posgjgagf Nnu ”Jﬁ‘ﬁé Wﬁelh%b%ﬁhld%?ﬁﬂ@b&sé&ffo% 'gr&%oﬁfﬁ c&xﬁ@&uﬁ&e

receiver my be utili zi ng a gl ven Lmax can

r epr esent ed SPY St(Wethrﬂamelengiﬂl &n&lsgmdrchtahe@élﬂ%gi léweréh%m ﬂleIAs“n(lﬂltlnb b| ts),
the LCD fi ebﬁl{]"‘?ﬂdﬁ a3 @bb’l@o\?l'dtlﬁ%ﬁ%g% WRRLE R lg t*e‘RBBQ@} ]ﬁ%@&&edr do?e”t ifier.

For exanpl e, e ne can configure up to ogl ca annel

NLmax = 16) ThiShed@de@ﬂee rislooflescesbive overheakbdug foythg grasengepdtheNawleddd, 4 bits
(i.e. NLMo Idgggr channel
identifier an§)l ﬁggpgjslogg}gg alﬁ%&e]I |%&?gg@@gg%%%%@ﬂ§?:agfogh g% prior
radi o resouiagecatdlﬂnmlﬂ Node B application part (RRC/ NBAP) signaling and/or
speC|f|ed ( eter jed to
Types of 1 00RY “chanbercigh i ARGRLy BE PR HPR AU P Bt BRRNET

i nst ance, t ROlE (E@m Smne)idgycadmhalﬁ@u-ifaﬁck larggrdbifile Afd\ﬂ%élag@Otveuld
pre-determ Q0 |0 her GRY a

maxi num posg}(g?aéﬁg%&%& t&?ﬁmﬂ 38 {s %%]ﬁt ?g%jé‘%thgl?!a%%%a%eeeaﬁlﬁjl Tl pjlwggfeag in a
gi ven pri or have Geiess LI N4Qfeid. Whl ch is smaller than the overall maxi num
possi bl e nu of | ggi el hat the ceiv tddn as a
whol e. |f N@?r%l( canq‘ (eaq\?gﬁﬁggéewnfouzd%e cf"ﬁé reé %‘rSpgf?%ﬁit%}qéhézgto vioul d be
required toLCdBrﬂBchyulﬂlh@mbxéNﬂ@dbnﬁﬁr)whdth& thelNDfiklde3 80 exmstlsudes NLMQb

bi . h b f h
NL}\/SQ) {)lntts ﬁiogﬁfhe | ogf cLaEBD%anwggtq\ge%t%ﬁg?%ﬁ%lsﬁﬁg?%@efts %?jlcute 3 or the

segment. The rationale is that the information should have been present ina

prior MAC-ehs PDU when the first segment was transmitted. Alternatively, the
LCID field 330 may be omitted for the last SDU only if this SDU is a segment.
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each priority queue and is known from prior RRC/ NBAP signaling (which
specifies a potentially different mapping for each defined priority queue).
This option does not preclude the use of pre-determ ned values for certain
types of logical channels as set forth above. [0056] There are several
options for configuring the MAC-ehs header as will be described in detai
hereinafter. As shomn I n Figure 3a, the SDSF field 250 nay be defined to

support the of a 3 to over head when
mul tiple SD@%SEI ongI‘P%e %f‘%SfﬁEW 6@@@118’2%%1%4&3 é%ntr‘g&é seERe Y ame

| ength foll enérestsbr @blip bf SDOSY diRbR “NThi gl aﬁeswﬁ)ctoﬁdwsowsnsf«‘esent and
precede (or follomo the LA D 330 and LI 340 fields for every g of N

consecut i vefigdirdicating thetatal pumberef SO e BD Y seepents iy thepayliad IHRS| ogi cal

channel . [0@ ﬁ&h%hgué\ﬁef a8l b A&dc ortdsiad ¥ewrss REIdRIPERIY o Bk RiagRREla (Or
follow) the LCL 330 for every group of N consecutive SDUs that

bel ong to tResslppumbgr eb3DYR apmpiontysneve within a MABGShi S have its own LI

field 340. [d¥saP] The Suvér'alahﬂztﬁﬁ@ &4l g idathey MeCRERh §08ach IDOUWR Of N
consecuti-ve SDUs sane Iength and Io ical _channel) if Nis_ larger than

1. A "multipeean ereeﬁv:@ﬁwnahgn ghmepislexis ﬁm“é’é’tz@%]elt fthérx\ﬁlPUel d 380
is present gf %ﬁghorl éegzéexft%ﬂé&%eﬁ ﬁﬂ?@erﬁbo%‘imeﬁt é&iﬂzﬁﬁ%&@ t@é’t%&%?éjt}féllﬁf to the

presence of t when the S he payl oad are al

di fferent | 8algt3404p effisiently smahthefl@r@hpf «ra@bS@éi ongrapper segmegbdererhe N fiel d
380 could only be present for a group of N consecutive SDUs (from sane

| ogi cal channel} if Nis larger than 1. A M5 flag 390 could indicate

whet her t hel®Q6p] el d 2dd 349 speifiesthe graqhapumbenofdits (eregtets gitis impesedoul d have

its own LI 8dl SiekBy ﬂeQ)Q&llaTgﬂecﬁ tﬂmlhg swo&@gﬁqnp&e%mrg ROThAY
specific LCIDs 330. The coul d unanbi guously identify whether the N
field 380 ex¢presentation may be made using one of the commonly known binary formats

(e.g., with the most significant bit (MSB) first or the least significant bit (LSB)
first). The length of the LI 340 field depends on the maximum possible length of
a SDU. Several possible options are possible for the length of the LI 340 field. In
one option, the length of the LI 340 is pre-determined and fixed regardless of the

logical channel (LCID field 330) and is the number of bits required to represent
the maximum SDU size (in bits or octets) across all logical channels, regardless of
any prior signaling to set the maximum SDU size for a given RLC instance. In
an alternative option, the length of the LI 340 depends on the logical channel
(LCID) field 330 and is the number of bits required to represent the maximum
SDU size (in bits or octets) for this logical channel. The maximum SDU size may
vary from one radio bearer instantiation to another and may change upon
reconfiguration or even dynamically. To avoid possible ambiguity, the network
may signal the receiver the size of the LI 340 field, while at the same time it may
also signal a change of maximum SDU size.

[0066] Another variation includes mixed utilization of size indicators (SID)
(not shown) and LIs 340. A size indicator (SID) is used by the transmitter
whenever the length of the MAC-ehs SDU is one of a pre-defined set of sizes. A

size indicator is a field with a small number of bits (e.g. 3) where each possible
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[ 0062] The LCID 330 may be omtted for the first SDUIif this SDUis a
segnent. The rationale is that the information should have been present in -
a prior MAC-ehs PDU when the first segnent was transmtted. Alternatively,
the LCID field 330 nay be omtted for the last SDUonly if this SDUis a
segnent. [0063]Instead of inserting a "SDU end" flag 350 for each SDU (or
segnent thereof) or group of SDUs, a single "NTot" field (not shown) for
the whole SDSF field indica t.ot nunber, nts in
R A KRR I R T AR L LA
depends on thesdrafipiidefarissibdse anUb®10 s‘;feci%@hﬁ tR€ exdut i Bet dillﬂs&)rw thin a
MAC- ehs PDU. 0 everal thogfﬂs ist f i ndicafi n(g htqe th of each
SDU or segn® Wj‘%*% At 5o Fi SR isn pLomgetst SOUs, T8 ale 340
for every SEMd %elgélotbphgﬂinéﬁﬁlmeﬁwéeh&fmﬁ) addbf mrﬂmdhmgtofemalbaa 3s how to
structure the LI field 340 eff| | y. signal el ngt h of ch SDU or

group or sediered PPf@FG‘e%‘Fher[téB@@]PRr %éh@eléip ?"i“é%“’ ‘&ep"‘h r of bits

(or octets BiDiddependdhRen €kl ddndigulaion oBtid Ittelmqhths&hsgﬁedbfsmmmhe SDU or
segnent thereof contains. This regresent atjon be made usi ng one of the

commonl y knddhisgmesm bassd garthe LOTY valyg (1§ Sb%%dﬁsglpt%d. that theapmbes of (veB)

first or theit e SIDANA 6ot Rlebd (d5eonkianst ) . The | ength of the LI 340
field depends on the_maxi mum possi ble length of a SDU. _Several Posm bl e

options arel49§4ki bl eMleamltzwaow”ﬁg@nverfigﬁtwmroghésp?%ieétoWreﬁ@ tion, the

l'ength of 1 BBed) ofSR SBUPLEntdRicAr il N Sh@BRs PDXLehd BIALKILPEPifThe DHh& | ogi cal
channel (LCID field 330) and is the nunber of bits required to represent

the maxi nunfiefngdgiet of gizas ngpresented by the STDneqrrrsponds to|thgsetaf siasaihadi s,

regardl ess gfe a¥uRtcrQ t1%) BB bBch.t Phe ?ﬁa BE¥eBN R SIPvai@earidOthed gi ven
RLC instance. In an alternative option, e length of the LI 340 depends on

the | ogi cal C@mﬂ@dmg@@lb)slms@pald?}mk@ﬂw by at frash thiprangmnithen and @gui red to

represent tRe.RRXi HiRraPrhéthéds tdd bBidefindd tOAbRiRind Q sulifhbRe hRGpHE!
channel . The maxi mum SDU size may vary fromone radi o bearer instantiation

to anot her hﬁdveﬁaﬁlewatﬁgeé andoPD Vet enstang e stgneh thip mappingiimideireediver. To
avoi d possi ma{paml%ﬂt{:e)f the network may signal the receiver the size of
the LI 340 tield e at the sane tine it al so signal a change of
maxi mum SDUIG68E. [0@@e]SAE@mng/meﬂmiutﬁﬂlzpmxpildés'aqhmmaqumcpmzaltl@ron of

s1 2§ N1 CaRG8) b 3eBhndihe SO nilth U KR acheiBhies ARLAGOR D) 15

used by the transmtter never engt e MAC e SDUi's one of a
pr e- def i nedasésignils themappingdo b@hthelbwtsmthrgurd the &{Tﬁwlmuah bebeainid nunber

of bits (e- &R@glgﬂgﬁ{gere%igal&gﬁsmhfg this method may be dependent on which
LCID is present in the MAC-ehs PDU. It may also be dependent on whether the
RNC is required to define a SID for every possible SDU size, wherein the base
station can utilize the LI if the size of the SDU that has to be inserted is not one
of the sizes mapped to the SID values. The RNC may select SDU sizes that are

occurring more frequently (or expected to occur more frequently), such as (but not
limited to) the maximum RLC PDU size, the size of a status RLC PDU, or the
RLC PDU size that is observed to occur most often as seen by the RNC.

[0069] A second SID mapping method uses implicit mapping. In this
method, the mapping between the SID and the SDU sizes is not signaled
explicitly. Instead, a SID is implicitly assigned a certain SDU size by a rule

known by the transmitter and the receiver. Examples of rules for SID mapping
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val ue represents a pre-defined SDU size O herwise, if the SDU size is not
one of the set of pre-defined sizes, an LI 340 specifying the exact nunber
of bits or octets (in binary format) is used for the case of
non-octet-aligned SDUs. To allow the receiver to distinguish between an SID
and an LI 340, a flag of one bit is inserted before either the SID or LI
340 field. Alternatively, application of the SIDis dependent on the

configuration of the LC.D.. In this ca use of SI.D or .LI 3 [ nown

based on t NSk PeMipd inflpdssimipg SIDvaie Ryt Hp i O FRY © of ¢ he
SID field dags aaﬁanmgr@slmvbme%rz&b N)twhelr® N6iE LMixddwataé kaswato bévar aver age
nunber of bits needed tg represent the size(s) of trle S?Us contained in a
MAC- ehs PDUTeaienbly, masrdosyol therrengsia@at thedvpipl yrlugiob astatus Blnt ed by

the Sl Ds cophesprisighthd NSIDIRS #1588 #FBalt bala ForEioRNERUMNsES fifird Hiea MDSt
often. The mappi ng between a SI D value and the correspondi ng SDU si ze

shoul d be kit pfthamargum Rlfe PDUsianthyssmprorgingespentationt 2. 88t4r al
net hods canefyg) dgld ned to determ ne a suitable mapping between SID val ues
and SDU sizes and to signal_ this mappi ng to the receiver_ and/ or

transni tt er(00f@lo68] chdhicd SIRapanning methes wses hase skadioahnsed marpg: &2 net wor k

control l er {RNGLeRASAR HRRPhEBetwebn hRISID BRI dnED Mz dedEMhingg the SID
mappi ng and S|8nal s the mapping to both the base station and the WRU

t hrough | ubbased oRRebssriptions i Wish Y vaitej. tenditacpcews Rorkrfsl mhisbe
dependent %a}\?\ﬁh NisL &nbinbficRf-ASltbud MRE MBfaiphls FOhé polsibRYwaly S be
dependent on whether the RNCis required to define a SID for every possible
SDU si ze, wiigraling theemprgingd¢ dyiusingcanmappingz dagifiefined it fallow ghezbl.of the
SDU that hagt.0 tHE apIEsLEhd HIRRinPBRs Phprbditrt $he SIDRRREL AL Ahé Bfe SI D

val ues. The RNC nmay Select SDU sizes that are occurring nore frequently (or

expect ed t orepresentedhydhe LEyilkbbr ngppedstigdmsubsequant Mde-ehs FDUsdolleyying he

maxi num RL j / i St WwPR Si ze
that is obgs e@%ﬁﬁitl gg%e %1{2}? or?ﬁggit% 0 tC Zer?% a@gzaet Elhbgy t hg ' %%%ﬁgﬁggggc]ei@gecond SID
mappi ng net Waids fos tke nexbitined it reraiyes Ay SDLhofithe sizethatddesimaetasgignigabet ween

the SID and.d 06, SHYvSIAE WHeh tﬂgﬁgﬁjig&l@éegfyédm kq,&mgdehs' ﬁﬁ@?ﬂﬁltﬂh@" Dis

inplicitly assigned a certaln sl ze a rule known by t transmtter
and the rechl iseutilieddnpigsl the tenigtls of tre SPD aseysiahg The spqegyerisets thet hod

i ncl ude assi_gni RS, :l,at1 X t U, R j igning a
SI D val ue #ﬁg‘ﬂ%pé ) \%@P}eﬁh‘g?‘g#g&? }Sggd&\?%ﬁ&é bknovmqlftgg ‘ggc%&fr“%‘gﬁ%m ly,
regar dl ess xekeptivn of tlenACoehs@R]J, the transmijfterdetevmiines tvit the sragping fREC PDU) ,
or assignin | D val n 0.hal f ' . . ird or a
fourth) of h%t %ﬁlglaﬁ%ﬁggﬁ%% Sé?eiéé),t#%@%%g%%@?%ﬁ%@g&%%fafl%%'rlllgri n 2,3 or
4 equal sizpevidquslyi0ippeadisizedo$hid StppEilwg net hod uses base station-based
mappi ng. I nthis nmethod, the.mapping b n_S| B.val ue_and. DU si ze
is determ n@g%]zsed g‘r’lm%bsggcrﬁ\‘}%te [ oﬂgg%%n%%h\eﬁagﬂa’%ﬂ%%eeg&t %ﬁgﬂg gl%%ggur nost
of t en. Thi sM#pehangnulsipleaingnre atisdosethr o ThbseVdthsrantl may. bOndeeprdsi bl e way

of signaling the mappi ng. L.S usi a . mappi.ng; a ef | t ol l ow t he
LI. Wen t h‘gecfa fséiﬁy i g(Psseafql,Shf htteﬁéf (ﬂuf’gl n%f ﬁf{%’gcer g&"éi eﬂatqu%ggﬁﬂb @ﬁf’ue t hat
t he size remtessntisdon)yatehey, blockietdor batioreBIFER)) bbHtlielogivddsbgueels. MAC- ehs PDUs

follow ng s sful ception of. this C-ehs P, t t WILRU. Thus, the
receiver vvatbtﬁzﬁfsor t%ﬁﬂg%‘mtgir TPQONSIAAY RESIEN éi%e%jgggut?ﬁué‘ %ﬁeg‘gcﬁlﬁat it
desires to &@edVMTStTersestésltRudio StdesaMetwark WERAN) evitBldontre]l infereiatied and t he

MAC -ehs PDU i&gbui I Lo | he JEI is utili ﬁed tl? ixgﬁallft Qle .Itengtlr;esof t he SDU
as usual . TIRSCHUREVRFh PIOLIY gueucs, kg Re oy ‘889 d 1 RESFTYS WREFS val ue to
be set aft eforinkd fidaomutBpleridig 1ogicalpdhaanelsf it che bhdeterhinddDiwhichHegitalansmi t t er

val e 1ol 1 otapgelacan B BERRens T e 6o roiee e Rt e 4 B B RS p° 'O

val ue. W)711Sone specific enbodi nents that are possible for constraints on
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MAC- ehs nul ti pl exi ng are disclosed. These constraints may be deened
necessary to satisfy the quality of service (QS) requirenents (e.g.,
retransm ssion, |atency, block error ratio (BLER)) of the |ogical channels
[0072] Mul ti plexing restrictions may be signaled on the lubflur interface in
the UMIS Terrestrial Radio Access Network (UTRAN) with control information
speci fying which priority queues can be nultiplexed. |f priority queues are
formed from_ mul t ] exi ng .l ogi cal channel I t, can whi ch

| ogi cal chaffifomels Q’a‘h ‘prrﬁ‘mtt"lqﬁ%??eﬂe ‘?mwaém @g%“t?ﬂaﬂfl% Oﬁﬁ’ eg i'Fectly
fromthe | ogiLaHe- tofomamﬁ@p&ng bet@een Pofty Qiduey afid ﬁigeml alﬁa&ufe@d’)nEd from

| ogi cal chapnels or when th ere| a one-10-0 éﬂv& |or|ty
queues and 09¢rlcal  cHaparplicption Sf}@’i’él\é{ﬁ)‘?ﬁ%@gﬁiﬂ Winc ehs
mul ti pl exi nge {iR8sidn@ling 'i‘a&lglﬂegré?@(SRBé) a%é aaaxhunq)wﬁ,«al @th%ﬁ%ﬁ@aﬂﬁBBS) are
not multiplexed with ngn-signaling radjo bearers. gg%gR%gee,Frgultl pl exed
separately radigbers PFSSFE%§RB§ Ee myliap féed(ﬁﬁ’é’faﬁ?lﬁéfqnbﬁo? Ge treated
in the fol | geARinXBBAT6r SEBE nBAThé trRARM iR TR tellowiig H&n‘zﬁ%ﬁd'ﬂh@ fdaemﬂrm ne the

TB si zes for MAC-ehs PDUs carrfyll ng_.SDUs, from SRBs and aI ed égjthe MAC
duri ng conf MGATHETSAtSatRN be s @u@ﬁ?%ﬁesﬁhﬁn%ﬁl%@sfﬁob bs PRYSur ce

control (RRErryih@ @DHIHHroM SRBs hid 8ighhRY td tRG VAT Qlirit Qoﬂﬂ@ir%hbﬁ%MOO
performed to progess tﬁe MAC -se hs Ig%s and reconstructE t he MAC- ehs SDUs.

Upon recept Fespniiguratien pigeaking frpmuadiowesoymes emdrobtRGeader is stripped from

the payl oadigang) spl i fridule i4NfsOa iffoty afaHAMRNT tAE oprationt idooZpdifhrided tof i ni sh”
flag to find where the header finishes. For each header section (priority

queue), t heprosessébpMiidi-plas PRV sad recomisuct e MASG s RUs - HdpiereRtvnext r act ed

as i ndi cat o6 MR G-08 BBEF Ul VAR OB HIRRidsthifpdd Rodi gROBIyISAGkion [ L sel
at 420 to build a reordering ‘*Qg;eue and inserts h| s Queue PDU

into the reenlitatinteitesrstionsat405s ptilicingghe ‘@nﬂf‘rbé’ flagée ﬁ’éﬁli"’h@rftftlj‘é@éaqlq_ii and t he
TSN at  440. g &1 NRE, (yzf'chyheaﬁeﬁgétﬂi??ﬁn&%y cﬂﬁe@lg) ttHe Q@rr@gﬂohas dyld=at her the

informati on contained In eader section

is extracted
and associ aﬁ%ﬂfwmdnfmg@ee@rﬁhew@nélen‘gamSlIa@amhva 9¢1ffﬁnﬂb@ SP@%%&E Alfg queue
at 425 so thap qesmq%ﬁ%ﬂ&d%@gec%ngéaxffgf@ﬁ oibRild AGesvadribh equelispseentl y

and/ or reassenb y can be perforne w ng the reordering process at
450, a reas4$30ivid/insertsthis Quene PRU ingotheneorsering gysentsryesgendipg to theconpl et e,

t he conpl et I taQnt at 470.
L0075 wt i Feosdrg iR BlB ol h B5RChdo! AReLRAREE, ?‘S%Etﬁﬁésn@??‘?gﬁfso s

per formed sbehuilthhut ratbeiie-isfisRbios camf@medptléb@he%ﬁﬂr@ﬁ@lm(erﬁ)r Neordering

Queue PDUs e e
reor der ed PE%?Fgrgee%g%%&{ aJ(?Q'ﬁ@Qggﬁ iﬂstggien%%}o?ge% Hg?n%\@ g?rlu l{él pl exi ng
unit (not shewddringaqirere athteh joudiat aeqtdmearbbypwfvmm{th 454}1myhenm so, a

queue- speci d{sgsse%qb’[i% aﬁéfm' )rezggggxtnbﬁh ?%H-l%l %yfoﬁﬁef ' gg?%‘fg]g &ﬁsc ring

queue may optlona ave a sepa tinmer. gure |s fl ow
di agram of arpcessaatpto®, dabasspmb&;e%pqx@rmed at 460. Aﬁer reassembly at 460 is

complete, the complete MAC SDUs are delivered to the correct logical channel at
470.

[0075] Within each reordering queue, the reordering functionality 450 is
performed such that the MAC-ehs PDUs are replaced by one or more reordering
Queue PDUs (or the set of TSN, SDSF and associated payload) and the reordered
PDUs are sent to a MAC SDU disassembly/reassembly/demultiplexing unit (not

shown) rather than just a disassembly unit (not shown). Also, a queue-specific
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functionality 500 within each disassenbly/reassenbly/demnultiplexing unit.
Reading the SDSF field, the data is processed within each

- di sassenbl y/ reassenbl y/dermul tiplexing unit. The follow ng describes the
operation for the data of TSN = n for this priority queue. As shown in
Figure 5, every SDU or SDU segnent is disassenbled at 505, utilizing the LI
fields, the "SDU end" flag, and if applicable, the Nfields. If the FSS
flag is set to segnent _at 510 and if_the data of TSN = n-1 for this
priority qudmerfES (Btshopriyrygbe signaled; Farkh searderipg queue may optionally

di sassenbl yf4Ras émdanmbii pl exing unit at 520, the SDU segnent (first
SDU of the payload for this priority queue) is reassenbled wth segnents of
previ ous P 8k or edFigyre e if e flosnristiseran of an 3PPk d8teMIPsestingn i s made
at 540 whet Rgkibgith USHE bitin Ak agaéwbmmh&,[l{/geﬂaa&gﬂéxiﬁ@aﬁml or if
the FSE flag is set to "Full." |If the nunber of S or SDU segnents is

| ar ger t hanReading jthet hSDBBE fieldg ithesedateo Istylprocessee Within gSmchof the
reordering t kel y
reassenbl ed&g%léf%ﬁl?éby/%gls%e\;ﬁe}l%@@ltgg& t{%eemﬁig g%gl?".vﬁg? g%t&g?}ﬁte Bgsecr%\?lmé) eﬁgc cess

poi nt cor r espesatdomepr the date of §§Ncan fartthismioritydivene- efs ghowmia Higurs §.j el d at
550. |f thee%%ﬁUQiSﬁ@&ée gﬁ%uﬁ?%ggﬂh?glﬂ% 5b§,st§tifiﬁtﬁ§ tHe BPHeld, the FSE

flag is set to "segnent, e segnent of the reordering PDU

and t he rea$¥lishddflamgndif appliceblettbe dtficidel Hithe hES fagas eeténerentant t hat
reordering ngﬂﬁaxﬁgy dééﬁo_f iﬂ@grzq-#%orttﬁﬁ. fr&%tglq%gué fiashlen! ﬁ'e:/§§§15}13nt oat

510 and the data o ) I's priorit ueue has not been
previ ousl y dedivevest tocthisedigasseinblyiteasspmhly/demuliipdexarg upidit 5320, 82FEDVhe SDU

seqrent [ o SiaRa ded: 0 B A s 3T BROPRRE Gleddt ReAERRRKEROr ed 10

the reasse uni't at 5. termnati 0 1s then perforned to
det er mi ne wkegtdeats (pfeprtesious hBRUS  Sokeds dgnehet reasseinbbn vt phctdd. Af greater

than 1 SDU ] Rﬁgﬁ [ j s the
extracted s%‘%ﬁ%%&?ﬁg?%&%‘é?%%n t %ﬁ%{tﬁh%?ﬂ%rrg?@g%%gggﬁfe%égﬁgﬁ tshe | ast
SDU or SDU begerghan tlprtifitheri3fh8ng isogeb to Gfult.hdf thermimber d Sd¥ Ssorgdp Ut
correspondi keal 4 C i pd] PAVAN RYS | LCI D
fields at 57C. G%Fg{lﬁ?%%ggg% ﬁﬁyﬁiﬁgg}%qﬁoglg%ﬁ%n?ml’ Fﬁeeﬁgsggnen?y@se a first
segnent of eeok@irehBDEDWas tthe lastcegment df sleaMAC SDU swdbatcofaplately previ ous

PDU stored in the.,r nblyv.unit . and inser h into the
reassenbly Uirt™a legggi?ﬁ d%ﬁhvée r‘f-_ng) f}feaiélg?lgr }s%fe t gtﬁﬁaéév,&%cge%g {ngl%t payl oad
unit i s a conpdspbrdibvi@ dheslogichl dradnthiadiceted hyetheddl D, Beld atth60] atheSDU t o

t he hi gher |ayer S i ce acces ohnt cor ongl Q. the | ogical
channel indf‘%ég%g%%ﬁpﬁ(g ﬁ&ﬁeﬁn&“ 15? e"%g an 1]86"1%%8 etr}'ﬂ%ﬂgéélﬁ F%gtoi s set to
segnent at %Skgmant)” the SDHT asis of ndi88le=segndent cof thiei eopdarirg PP LHweadetheas been
previously delivered at 520, the S ment i.S_reass d with.the

D v ousl y S BheEmERia e Srarot And SR Erise LR O P witdefins 'Sy o
SDU segnent qusuedPBHtati546han 1 or that the FSE flag is set to "full,"” the
recei ver delj s th 0 el.y reassenbl ed t he hi layer at the
service achdé)\sf‘?{)oi nt ?fé;g? E@?%dgﬁeé%? ose%n?oaéi%?glangﬁg%ﬁ%ao?ﬁgchh?’éd by the
LCID field firthis@rioAtglgicielias abt ksengirevaBakly delivieesd (eqy. fibthed timedetiser m ne
whet her greater th nment .has. be ext.ract.ed. reater than 1
SDU or st Sueel Rad ST ATt AR BiEREe Ao T er ot SPYLFERERE Bt act ed
SDUs that apfeviris\WHls étoted inithé r&lskbmbly St seapse st dasminaeiohas58GU or SDU
segnent to the higher .layer at. th ervice acces i.nt corresponding to
Che | ogi al TEaPRIEIEeR O EUr NG PR ECHEL CH AP0 L S SPRBPHShaR DaR) 1 { t he
FSE fl ag i segt@hctéd 'ISgfutér than! DSIHEPFSDUI segimeht hat beeg¥Rtractell, theMAC- ehs

SDU the receiver discards any se froma, previ ous PDU red.in the
reassenbl y ERPen At Yars Gt SRrREed %’ihﬁ‘?ﬁf% b?wepéﬁgég%ﬁg’iﬁ?ﬁ Solf! 566 11
the FSE fl agegnferS@indttfe 144t/SDU dr DU e6@hwer todtleiNigher lafier dtase sSRkbet 0 t he

hi gher | ayer at the service access point corresponding to the | ogical
channel indicated by the LD field at 5B56. If it is determi ned at 540 t hat
the SDU or SDU segnent is less than 1 or that the FSE flag is set to
"segnment," the packet is conbined and stored, and the procedure ends at
545. 100791When the FSS flag is set to "full" at 510 and FSE is not set to
"segment” and the first payload unit is a conplete SDU and the first SDU is
delivered to the higher |layer at the service access point corresponding to
the 1logical channel indicated by the LCID field at 560. A determ nation at
580 is then perforned to determ ne whether greater than 1 SDU segnent has
been extracted. If greater than 1 SDU or SDU segnent has been extracted,
the receiver delivers the extracted SDUs up to the |last SDU or SDU segnent
to the higher layer at the service access point corresponding to the
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introduced to nore efficiently support |ogical channel(s) to which a
pre-defined set of RLC sizes apply, i.e., that are not used by RLC

i nstances configured with the flexible RLC PDU size available in 3GPP

Rel ease 7. For instance, these channels could be used by AM RLC i nstances
configured wth fixed PDU size, or unacknow edged node (UM RLC instances
configured with fixed PDU sizes. 10081] Figure 6 is the parts of the
header 600 descri hi bel in o, the concer |caI channels to
ot ow ot f1 cPOREs RO FTePRyB o ghe Jabfiah Eharpbe POt aE Py W RRRrRERS | ¢ e
salrre Mﬁ\C- ehaoE’Dlﬁfelm Frdi lffltﬁalﬁ'gﬂrfﬁagdi%dfs@f td)ﬁégmgnsﬁhﬂﬁ wpbedt mmﬁmanhaf f ect
only the parts o t hat, descri he to the
concer ned | SEFRRERt 0 %ﬂ%@eg Spﬁjoéli‘%’éﬁcew cari?ﬁf a‘%i‘%@‘zeﬁtg‘ 8r¢ F‘B’(jl cal
channel s NUPDTPkRXAinl the rBLssEMNE; MICagH SR, the CaseiTDIN sédreeittihe AU si ze

applies, the parts of the header ¢ rrespondl ng 1o these I cal channel s
may still f&tasevmee] Pié‘nﬁaasteﬁ%nép flag 1s gpk to; %‘Blr’ o%r]r%‘ﬁtpaéf h‘é“ho‘ééel i ne

header appl ceaplese mGQ%SSDUh&EH‘ﬁ{esrecaibélsdeﬂivbﬂsV\ﬁlleagﬂ SDENfo ﬂmulmglmrem ng of
di fferent ta/pes of logical channels in the same MAC-ehs PDU. %ﬂé)é(

exanpl e, fﬁ%thPéﬁ‘P’éfélacﬁfﬁaﬁﬂ‘@F CqTERSBPRYIPR EP thy leedgal 1@21“6&’@@% d by an
RLC i nst ancehé:p@m aulded sokt h fi xed PDU size(s). The nodifications described

bel ow apply onl?/ to its associated fields 620 (indicated in bald in Figure
6). This pafQ078F t helitdgadastS Bupisset to ssgment at § tpndtheadada pt TENn-lheader

part. 10082 RRSRriy §uéld Edsme@n Qﬂ;vld?l@%' (feﬁ’i'exteb'z& 580 RRE B degriRt isOn 1 does
not all ow segrrent ation for the cohcerned | ogical channel, but is si npl er.
Opti ons 2a &epssepblad wakh the gresneusly ated RIYS seamentr & 1isidetermiped 2iid0at i on f or

the header 704 tﬂ@%@m b BOUSRatont b8k RAGMNEah Q dritBat CRSHER e i9QCR)
channel s to allow efficient nmultiplexing of different types of I|ogical

channel s i n“fulé thapgseiverdelivereihsg, coemtelw reasgembledtDto B igherdaystent at i on

for |ogical sehianeplis dReoal &%@ﬁbn bid t%ltﬁ@(o;aca@apmel HEcaBeREiethePar t
imedi ately follow ng the 'l OEI cal ‘channel i ncludes the foll ow ng

fields, notL&dRcialdmat|550i nA ingipen 6h&PP yis then parfermedsiodetseginence
nunber ( TSN)NhZ&Qr Eﬂslalt%aﬁ h%ﬂ@ %#@éntﬁgéﬂégﬁl ex‘:llgcgello If g-l;ghﬁr f:l'iﬁ'l ﬂSﬁ’@y not be

requi-red when t previ ous | ogical channel the header 1s utilizing the
sane reor dept ﬁ@lhmn@nt bps bmpxtyacted fthe Ir@efweagel(twy thaextragied SDWw

i ndi cating LorS@bUelef; AR thBYLAAIDUN! spBf 1 he
header. This e%‘g%/élng?e ggﬁréélzﬁfrr:? S e the end of the header is

det er ni ned bwwﬁﬁarthﬁdugm leyoreatpthe: spavivA@cesss PPIDY corespradingntothesi zes of

ayl oad uni d e used to
Pnél cate thieo%é%ga&?ﬁglsqu%%{eg yﬁ'&%ﬁ%&ﬁé (%ggyﬂtﬁ%h%e Z? Iﬁgyﬂgiaa???/s i ncl udes
? fiel ﬂ (IN) sqtao $qgmeoat’ Hregsegmentriver fist segmetdtobad4d-<8D8D Wbtha tgeeiveme si ze
romthe | o C ng th
i 70 of t ho e g aEsent RpAPPRRIAPI obrf th ) Bheckathty gy 10 112
i ncl uded. Amsems|tbﬂa¢gméntnnmﬁhe(ﬂée$semb&!guﬁﬁ@tﬂ&’f?@i dﬁthm@SEhbxghersettve part of
t he header g¢QFr» ' I e
i ncl uded. | ft?lp ﬁgg?#g{ag?délg’r&eﬁ%{ehﬁetm%n&f@ h%?@q{@grtlﬁgﬁr%? %A %e gegg%lxssé)not
conpl ete, apoiatidirréspnading é¢ theflogikhl cBhipelfndicdtied byshé bCIdfeldoat G9%i &f | ogi cal
channel to in of; i the SID
field. In ano? g%%’%%oanlﬁb tgéf)énﬂg% @(t] 55? r%&ﬁ% lr%gsdt orlc(?rllati%% Qlynl ng
byt e- al i gnnEFBE Bég tiheeth éadesgnrang,” bihrei prekeid éd coritbipse gyaid dioneg, rirtds theoul d

i nstead be ;oecsglprtee%sgyg 4 ery end of the header in case SDUs fromnultiple
| ogi cal cha s are multIplexed in the MAC-ehs PDU. [0085] For | ogi cal

channel s tol0TOEh a 3Vhegl ﬁlefFSSdlaBLl@sI@Dtb éﬁuﬂé aamdmaasi FSth n@s sktog cal
channel s usgd i anc e. Fc fi n s coul d be
ooy’ o Citgtbntl o s A% BASE3A wil S eorb e SHUN Rl Ak sERPiCOU C Be
of SDUs wi t Helikeirédtetiie Bighes laylenrat ke senvize dcbess rpoantohoheeportdmg $o tlee i t sel f

is known, the SID field 750 could also be omtted.
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[ 0086] Exanpl es of alternate configurations are illustrated in Figures 8 and
9. The conponents shown in Figures 8 and 9 correspond to the conponents in
Figure 7. Figure 8 is a header 800 exanple where the LCH ID includes single
fixed RLC PDU sizes. Figure 9 is a header 900 exanpl e where MAC-ehs SDUs
fromtwo | ogical channels are nultiplexed together. One | ogical channel is
used by an RLC instance configured with flexible RLC PDU size, while the

ot her | ogi cal cann is n RLC ins nfl ured with a single
fixed RLC PDU s?%éc al|chappg éng%a%ﬂal& It%tﬂala aﬁtﬁ@t‘?tyfoataist‘&“g
are not in the $k&® pBFbRhdd 1o @etHBineNORGRet Qpeatél\m‘ahei QDQ?QegﬁerW}ﬁx%%Tenf or
both. [0087] Opti on Sa al] ows segnentation for |ogical channels to

fixed PDU sizes e&garied- witgneater shantl SRU er, 8DEsemanenishas bearpert 5‘%‘%?‘%/ the
foll owing the | ogietwr deliadts %he tﬁra&&t sm u’f}) tta the last saay b stmb Jegtn)ent fahe

shown) indicating whether the following fields are "N' and
descri bed in Ophigherilayer atthesseryige) apqess peink somrpgondine tondre lagical chagnels

present, the resgiqieftellnsy BRAISIpeR@Yd LICID! ALIAL theéﬁﬂ 38 the FOH MR8 i set to_
[0088]If the Ff flag does not indicate that "N "SID'" are present

segnent at i on i ndsegaendn theyeceivprdigearde anmﬁ%mt ﬁrgnt mresfégwé’r%ﬁt%ﬁi @tf&tﬁus
of the payl oad mRyssBRbIGhiVIRE indeRls ﬁh@%&@m sg%fhéntflln% Ehecl%u!sétxﬂm_\?hﬁﬁta% i f

the first payload unit is a segnent and ayload unit 1s a

segnent. \Wen a58Pndf éhcg)E§Edéag igriiet te squI» |tcbmaceltqreieﬂtverajthedeﬁfc%t)@stwthet her
the payl oad uni thlélﬁeralf&m ﬁ{eeséwe Qarccésggnoﬁtta{o}feggorﬁﬁﬂ%gmthe Magiah ¢ %hﬁﬁxgéfent

or final segnent of the may not present it is
al ready i ndi cat @éldlﬁﬁedbprtbvl@égﬁﬁé‘édé&)ﬁ)art for a logical channel that is

mul tiplexed on {hgsofam® A, ﬂl'f)ﬂ%eeﬂl‘lﬁ&’iﬁleﬁ @%&ﬁéa@%%@kh&ﬁh%@ﬁ% heallBr QR%e

option, a TSN 920 may be iInc d. This not be required I n case
t he previous | odgieafuesddnmore pﬁictmlyrmnert lpgicalchhhuelrg te hidumpre-dfingdr i ng

queue. [0089] QOEétﬁ&%wfoa s bl 4} s bfd ot Qa%ggtﬂtgm%%ﬁ{cgﬂo fod Rith

| ast set of MAG tso e 1 ncl ude ield
may not be r equth@@exrbl%%@ PRY sinel amdllatﬁie mé&@&&bamhﬁm nwabse these

conparing the s |§§Htﬂ{ FP'%U nits
decoded so far. cf ?@%‘%%ﬁ%&%dﬁﬂiﬁ%‘ﬁ“%@ SO é%gg%ftg%dl g%’?e&t he
end of a priori p}laqkmydedgeﬁogﬁtlel W MhBLAdnsteptésaanfigutedngith fixed PDAL sizes( L1 )
990 indicating engt R.of t n may
pe i ncl uded. As g TT be. duEerDEAs Hribh HEhbadepboh etk 68O BRERS T,

be required if tdtle qmayémadﬂqudal chmls&tegﬂawteﬂ‘mmhtmulanpletxm o diffepéntitimees
MAC- ehs PDU. Th al so be u o d
units (e.g., co?r{a*oétwa?g}ﬁ%%%)so?sﬁ I yntesﬁi wed %aaltsh%glr%r% %ltlg %ﬂﬁ@geﬁaﬂgase
a single fixed ﬂ[iISemmdlmmlcaeaﬁbct dnliyetHequirtsalf tletteradet GQ(btlga.t describe 8DilEs)used
by an AMRLC enﬁéf tr(]) t&l )é(:grgcefRIIge i‘:‘aﬁ]cg.lsclzhzax)neﬁannl o S%ll'% Bds }liﬁbere arfe othcf

transmtter knows I'sTacconp rn
990 indicate t hbgmntl&hanm%muhﬂﬁlehyd esthbrsametMACgamlm)Hf topalgalch)ﬂdxnbta RBU The

of the LT 900 vARGEPRYE KB Rt H P parsener e PO B an i 3, "
nunber of conpl snﬁ BDus, therishselife rm&emdemngfxnipheveinentsmeel l:msbhae dieaderof
oquired for meBpuiahie e antglm i g R Rt P
These padding brftls)g&ZDc}camleli ihEé eatle MeAQehs PIU.aln ﬂhliEexeenyleﬁdiﬂy tie Ibgieal
header in cas € e annel 1(?ent{PédtblyFL(?I-Il I?)%I é: 1%' is %9241 de 113 R‘:‘Lda 1nn‘%ja|u}cle Fc):on gucli‘eci Qvitthhe

MAC- ehs PDU.
fixed PDU size(s). The modifications described below apply only to its associated

fields 620 (indicated in bold in Figure 6). This part of the header 600 will be

referred to hereafter as “header part.”
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[ 0091] Option 2b allows for segnmentation for |ogical channels to which fixed
PDU si ze(s) apply. This option may be used when the SI field 980 is
i ndi cated once per priority queue. Wth this option, the header part
i mredi ately follow ng the | ogical channel ID 910 may include a 1-bit flag
field (FO (not shown) indicating whether the payload unit(s) is/are the
| ast of the priority queue onto which the | ogical channel is multiplexed.
This flag may not be required if it is known ot herw se that_ the payl oad
unit(s) is/ '9?5%2% he |Hagre gre myltine ppiiensyfo badigent. (ption ]c)%‘l’?élno?i el ds in
previ ous heagdRy sepatehfation kPP bhcelrhddlogisalRRAnid) ot 3Sdimipdar] OptioHs24 (s) of
the priority queue, or if the SI field 980 applicable to this priority
gueue i ndi cHt lioxt segprentalden.-pay| oad unit of this priority queue is not a
segnment, thgpggjhe r elsiFuﬂaf 7408 atiDR ST the HeRU&T TURE&EriBSg SDERY i on 1.
[0093]If this is the I'ast payload unit(s) of the priority queue, qr if the
Sl field 9strlenging tmtheccansermgddogicalphppyely be gloy pificiantemuitiplexipg of | a5t
payl oad uni §igefent Bipes Bf lo@ichl chaAHENSh {1R sBme QEAB hs PO OF6h 1 BsHsGRt i Ng the
| ength of the payload unit for this |ogical channel nay be included. As

Z

will be desdiavpiensqgmentetionsior kagiradichannels te whishfixed BDVesjzeerpY- Toeui red i f
thi's payl 0aghaibh baltSiufmBSAIRY o MFtnk S8 lUodiBA Gfidnef IDIAMAGRRS ROV, The LI
990 may al so be used to iIndicate a group of conplete SDUs possibly followed
by a segnenfllowingfisdds, mot neeeszardy igylorderi Qptiopaly, s trangpispiorseqeenche | ogi cal
channel, asydfRRG! TRRY 720 HROWOhLRgichHAALNED 749Ny fidld By nBRggi ng bits
970 as required for maintaining byte-alignment of the header nmay be

i Pc![ ﬁdeﬁ' 'é'gegge@a’dhdhrtge bi’QVfO@?lgglctithdnh stléhg;b%deﬁ;;g@?zmatth? Zzing_er%/ eng

0 e headgr . . i . i pl exe

' the NAG ﬁ%@?ﬁ%&ﬁm ﬁ?gf %“i?%@i’?}i o yé’?‘ op{*“?nﬁﬁg%%%&.:ehs
headers, a thasisdled lant seit ofiMiAGIH-elSi paylendivaats ofivheheeder. Thiskeld may #r oposed
schene does r LS4 i i nd single
payl oad an; 180k HABR t AL el Bhiefplr by doRARETHY brfbane 2
present i n MAE-elsdRid to the saDUf sizes ofpanidsidgudtssieovdied ko Bir. Alt¢ruativebn shoul d
be used. Ingt r e 1073 . to the first

payl oad unﬁhl%é?lﬁég %%E%ch’g?ez&t&ﬁﬁ{@g%ﬁge %l?d ?r%%)éﬁ?ﬁ nione payl Oadh unit is
present in [0B&4lr eor dEhé hepdeDU0 thmllyasdugdraplfeitiN)§40 iskghmgta nuglen thi s
def i ni tion, fl f O@'r}/ todng%a%l’ﬁ]ad alﬂ{]eistizeiﬁoxBEeeslg%itc lcthggﬂeli tIn é& tpo% ﬁ corrpl ete
MAC- ehs PDU] “RoReVERSS shoul'd Be'a segmen}f t a? corre'spo\r[%%s R0 he first
segrment of fGeldIDoR50 Bididatirgthe size of thelSOVU(SIwhase aguibenisemdicdted inlthe" t he

definition corres s only. t | tjple.paykpad, unk t n. sett.ing the Sl
fields, thePtrans %%ng}ay%%}nctiﬁ%% A‘§8P‘i“§“%h§?“¥‘o@“&3}a§\§@, m\%cg%mg singl e
payl oad uni ¥whéthepthegant ofithe héwier eatrebpondigg Ritlis ISgivakbchanseligtanplebetioad uni t
can correspond.ta a firs mddle, last, or.c | et.e C~ehs SDU .t he
transmitter@8hde Imglﬁg%";‘f ;f ‘E*H%gléﬁr‘? areey a?ib‘?‘@é\%%?%ﬁh@s%ﬁf b a?rhleS W gment s
can be cor r eniplyte nsdditibhaldet N SHRARR) fieldafdllpw fohthis bilcalehagneltanges

cover the Swdifar snotaer evtreet NoPhEs i pish Bt e ot STRIB agPoad wni ¢
S e e s R
Al of the dsueadsr ‘Pﬁ%i’? st iﬁ&eﬁﬁ?@g%gﬁﬁPﬁwsﬁﬁ&ébﬁﬁﬁgﬁ%%%ﬁfhe Sl is
equal to "O@ry(éHd of iRMVHeadds is hawe SDUFif@ut endl@iplaMisicabl chagnelguale to "01"

at 1002, the first pay|lo nit _of the reordering PDU is a segnent and it
correspondsmflhllflﬁ’?dilaﬂ‘eggﬁ#ﬁhfp U.a MAC-ehs SDU (MAC-ehs SDU i s used

i nt Ier Cgangembglow t thlggﬂallbdﬂdhnallts td O@ich aﬂih%lgi]f:ﬁce_dwd PRUI s?zeta?)fpﬁes,i ngl e

payl oad unit Qr nmultiple pay its [ . ere is
nmore than off¥tF4 %%cmﬂqeﬁ’s ?W@%é@ﬁ%ﬁ%"%ﬁn%‘* f%éegggg%#‘gf‘@% C-ehs SDU
at 1009. [&R%6be Whsfed!sihd& Rqs&howA in Wdvarde th@d Zherkfwilln@it el snobire t han
one payload unit in the reordering PDU, then the first payload unit is a
conpl ete MAC -ehs SDU at 1019. The | ast -38ayl oad unit of the reordering PDU
is a segnent of a MAC-ehs SDU and it corresponds to the first segnent of
the MAC-ehs SDU at 1019. This corresponds to the case where there is a
single payload unit or nultiple payload units in the reordering PDU at 1017
and 1019. [0097]Wen SI is equal to "11" at 1022, the first payload unit is
a segment



of a MAC-ehs SDU at 1027. Note that this segnment can be a | ast segnent of a
MAC- ehs SDU (when there are nmultiple payload units) or it can be a mddle
segnent if there is only one payload unit in the reordering PDU. For
exanple, if there are multiple payload units at 1027, the segnent is a | ast
segnment of the MAC-ehs SDU. If there is a single payload unit at 1027, the
segnent is a mddle segnent of a MAC-es SDU. |If there are multiple payl oad

units, then the payl pad unit is_a segnent,  at 9. ,Thi.s se nt will
be the fir s$r°§86¥rgﬁbsd$1¥1m&%g%’§ SRRy %?ftﬁﬁ‘g@%fe{léﬁé%‘il‘gé%‘r the iz ERE IF e
encodi ng of kidwn, She BIB kidldaTB00QERY 4168Be v, where the terni nol ogy MAC PDU
corresponds_to a MAC-c/cl_  PDU or a MAC-ehs SDU. AngU s .th .eguigalent of
a reorderi n088U or Exameles pbalkieynaty configneations fae dhystrated i Higweg 8 o) g

Segnent at i Ofnd OITEREInbneRts BR6whiik FiguPtd-B Bhd b BErréspRhd €s {HeGofipbhérits a
conpl ete MAC PDU. The | ast, SDU of the reorderi ngnP If?t’a cg&pl,ete MAC PDU.
01 The fir st Bpwregh Rigareddsp berdar§Operpmpleshese %g‘gﬁé 1n spgeppy, | f

there is nofgedREO PINEsibd) FiBuld Bisl LR0AGF D0Wesable Wherd BRIC-SBAEDUst he
reordering PDU is a _conplete MAC PDU. 10 If there is . nore th?_n onﬁ SDU in
e

the reor derirogg tpplpgigs) ghannely argmuilgiplexpd togethede Pogdogiralchannelisgistiet e MAC
PDU. The | ag§ 2l @findthece’ @AGEEFANWitRPdxible RI/ PBUU §268While @he atHYAC PDU.

logical channel is used by an RLC instance configured with a single fixed RLC
PDU size. In this example, the two logical channels 910 and 915 are not in the
same priority queue, hence the TSN field 920 is present for both.

[0087] Option 2a allows segmentation for logical channels to which fixed
PDU sizes apply. With this option, the header part immediately following the
logical channel ID includes a 1-bit flag field (Ff) (not shown) indicating whether
the following fields are “N” and “SID” as described in Option 1. If this flag
indicates that “N” and “SID” are present, the rest of the header part is
interpreted as in Option 1.

[0088] If the Ff flag does not indicate that “N” and “SID” are present, a
segmentation indication (SI) field 980 indicating the segmentation status of the
payload may be included. For instance, this field could indicate if the first
payload unit is a segment and if the last payload unit is a segment. When a
single payload unit is allowed, the field indicates whether the payload unit is a
complete SDU or the starting segment, middle segment, or final segment of the
SDU. The SI field 980 may not be present if it is already indicated in a previous
header part for a logical channel that is multiplexed on the same priority queue
as this logical channel. In one option, a TSN 920 may be included. This field
may not be required in case the previous logical channel in the header is utilizing
the same reordering queue.

[0089] Optionally, a field flag (Fh) indicating whether this is the last set of
MAC-ehs payload units of the header may be included. This field may not be

required in case the end of the header is determined by comparing the size of the
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11 If there is nore than one SDU in the reordering PDU, the first
the | ast segnment of a MAC PDU and the | ast SDU of reordering PDU i

segnent of a MAC PDU.

segment

S

a mddl e segnent of a MAC PDU [0099] The foll owi ng enbo

provi des inproved signaling of segnentation. This enbodi nent descr
nmet hod of encoding the bits of the SI field 980 when the SI field

present once .per lQrity queue, There are t opt i,on e _appl yi

2-bit S f et o o e i piginet AEPay1qidiomse deseded o s ASTAE e own 1

Fi gu(rj_e 11f aﬁlﬁ'sffél_aln@aﬁalb@b@%eﬁlatogn@iic&teﬁ“bhe feiilﬁbﬁbfa pﬁmt}equmeg as one possible
encodi ng for mnimzing overhead. ]t 0 rstoqd that t
choi ce of bi%%¥onbi n%’c‘?‘t?ﬁ%el’fo(?f“oéa%i’?"ggﬁ le?gw%org#ﬂ:@g&a} C%W@SE?I@Q%
provi ded t hatthé pRyIYRl WEE Rk BisAsEé) BRshriel fa§ B8 EndhidedC QRN &k destribéabl e 3
shows an exanpl e of i nproved SI%@E{IHQ of the seaqsg{ati n | ndj cat

field.

TabiteAnpthey enphodingents this

T8 Toh B FRAUHTSH 1/ANYBaYqag wniy 1s a
segment and is at the end of the MAC-ehs PDU. The LI 990 may also be used to
indicate a group of payload units (e.g., complete SDUs possibly followed by a
segment of SDUs) in case a single fixed PDU size applies to the logical channel
(e.g., if it is used by an AM RLC entity with fixed RLC PDU size) and provided
that the transmitter knows about this size. This is accomplished by having the
LI 990 indicate the total number of bytes from the group of payload units. The
individual payload units are determined by performing an integer division of the
LI 990 value by the known fixed RLC PDU size. The result is the number of
complete SDUs, and the remainder of the division is the size of the SDU segment
at the end. In another configuration, padding bits 970 as required for
maintaining byte-alignment of the header may be included. These padding bits
970 could instead be present at the very end of the header in case SDUs from
multiple logical channels are multiplexed in the MAC-ehs PDU.

[0091] Option 2b allows for segmentation for logical channels to which
fixed PDU size(s) apply. This option may be used when the SI field 980 is
indicated once per priority queue. With this option, the header part immediately
following the logical channel ID 910 may include a 1-bit flag field (Ff) (not shown)
indicating whether the payload unit(s) is/are the last of the priority queue onto
which the logical channel is multiplexed. This flag may not be required if it is
known otherwise that the payload unit(s) is/are the last of the priority queue
(e.g., using other fields in previous header parts).

[0092] If this is not the last payload unit(s) of the priority queue, or if the
SI field 980 applicable to this priority queue indicates that the last payload unit
of this priority queue is not a segment, then the rest of the header part is
interpreted as in Option 1.
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(1110) The first payload unit of the addressed set of payload units is a
conplete MAC-ehs (or MAC-is) SDU. The | ast payload unit of the addressed
set of payload units is a conplete MAC-e/hs (or MAC-is) SDU. (1120) Val ue
#2 (e.g., 10) (1130) The first payload unit of the addressed set of payl oad
units is a conplete MAC-ehs (or MAC-is) SDU or the first segnent

ofi MAC-da./is m-i SDU. The | ast payl oad unit of the addressed set is a
segrment of a MAC- ehs or, MAGi SDU. 140) . Val ue, #3 1 11
g [0093] If tl(ns is the 1ast ;))ayload un1t(s) of the pnoxglty que e, gr if tl(l)e éI (1150)

field 980 applicable to this priority queue indicates that the last payload unit of
this priority queue is a segment, a LI 990 indicating the length of the payload
unit for this logical channel may be included. As will be described in another
embodiment, this field may not be required if this payload unit is a segment and
is at the end of the MAC-ehs PDU. The LI 990 may also be used to indicate a
group of complete SDUs possibly followed by a segment of SDUs in case a single
fixed PDU size applies to the logical channel, as described in Option 2a. In
another configuration, padding bits 970 as required for maintaining byte-
alignment of the header may be included. These padding bits 970 could instead
be present at the very end of the header in case SDUs from multiple logical
channels are multiplexed in the MAC-ehs PDU.

[0094] With the introduction of optimized MAC-ehs headers, a new
definition for SI has been proposed. However, the proposed scheme does not
properly handle the distinction between multiple and single payload units within
the reordering PDU. When a single payload unit is present in the reordering
PDU, it is ambiguods which SI indication should be used. In the proposed SI
structure, “10” corresponds to the first payload unit being a complete unit, and if
more than one payload unit is present in the reordering PDU, the last payload is
a segment. With this definition, if only one payload unit is present, then it will
be a complete MAC-ehs PDU, however it should be a segment that corresp_onds to
the first segment of a MAC-ehs PDU. Moreover, when Sl is equivalent to “11,”
the definition corresponds only to multiple payload units. When setting the SI
fields, the transmitter must know exactly what to indicate, when a single payload
unit is present in the reordering PDU. Since a single payload unit can
correspond to a first, middle, last, or complete MAC-ehs SDU, the transmitter
shall specify the correct SI indication so that the segments can be correctly
reassembled. More specifically, the following changes and/or interpretation of
the SI field may be considered to specifically cover the scenario where the

reordering PDU contains only one payload unit.
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The first payload unit of the addressed set of payload units is a segnent

MAC-is) SDU. The |l ast payload unit of the addressed set of
ts is a conplete MAC-ehs (or MAC-is) SDU or the |ast segnent
a MAC-ehs (or MAC-is) SDU. (1160) Value #4 (e.g., 11) (1170) The first

of a MAC-ehs (or

payl oad uni

payl oad uni

a MAC-ehs (

of

t of the addressed set of payload units is a mddle segnment or
a |l ast segnent of a MAC-ehs (or MAC-is) SDU. The |ast payload unit of the

addr essed S@bgﬁl}; payload units is the first seg(r;rgit or ghodmlg%efo?egment of

Ci S])’iggml 10( ppdoYable 2 show a modified me

interpretation of the SI field where the reordering PDU contains only one
payload unit. All of the SDUs of the reordering PDU are complete MAC PDUs
when the SI is equal to “00” (not shown). As shown in Figure 10, when Sl is
equal to “01” at 1002, the first payload unit of the reordering PDU is a segment
and it corresponds to the last segment of a MAC-ehs SDU (MAC-ehs SDU is used
interchangeably with MAC-d PDU) at 1007. This is applicable to a single
payload unit 1005 or multiple payload units 1010 in the PDU. If there is more
than one payload unit, the last payload unit is a complete MAC-ehs SDU at 1009.
[0096] When SI is equal to “10” at 1012, if there is more than one payload
unit in the reordering PDU, then the first payload unit is a complete MAC-ehs
SDU at 1019. The last payload unit of the reordering PDU is a segment of a
MAC-ehs SDU and it corresponds to the first segment of the MAC-ehs SDU at
1019. This corresponds to the case where there is a single payload unit or
multiple payload units in the reordering PDU at 1017 and 1019.

[0097] When Sl is equal to “11” at 1022, the first payload unit is a segment
of a MAC-ehs SDU at 1027. Note that this segment can be a last segment of a
MAC-ehs SDU (when there are multiple payload units) or it can be a middle
segment if there is only one payload unit in the reordering PDU. For example, if
there are multiple payload units at 1027, the segment is a last segment of the
MAC-ehs SDU. Ifthere is a single payload unit at 1027, the segment is a middle
segment of a MAC-es SDU. If there are multiple payload units, then the last
payload unit is a segment at 1029. This segment will be the first segment of
MAC-ehs SDU at 1029.

[0098] Table 2 shows the encoding of the SI field as described above, where
the terminology MAC PDU corresponds to a MAC-¢/d PDU or a MAC-ehs SDU.
A SDU is the equivalent of a reordering SDU or a MAC-ehs SDU or segment
thereof.

94.



[ 00101] The advantage of the encoding depicted in Table 3 is that

in case

t he addressed set of MAC-ehs payload unit(s) are of a single SDU segnent,

t he determ nation can be based on the SI
conpl etes the SDU or
presence of padding bits,
segnent exactly fits into the remaining avail abl e payl oad.
t he encodi ng shown in Tab
PDUs. For exanple, where a MAC-ehs

addi ti on,

not. G herwi se, the determnation is based on
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[0099]

-
rodatl 12190, 1ZOJ, 1LLIO9, 1Z279)

The following embodiment provides improved signaling of

segmentation. This embodiment describes a method of encoding the bits of the SI

field 980 when the SI field 980 is present once per priority queue. There are two
options, one applying to the 2-bit SI field and the other for the 1-bit SI field.

[00100]

As shown in Figure 11 and Table 3 below, a 2-bit SI field can be

used as one possible encoding for minimizing overhead. It should be understood

that the exact choice of bit combinations for each value is arbitrary and could be

changed provided that two values are assigned the same bit combination. Table

3 shows an example of improved signaling of the segmentation indication field.

Table 3
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Single MAC-ehs (or MAC-is) payload unit in addressed set Miultiple (>1)
MAC-ehs (or MAC-is) payload units in addressed set Value #1 (e.g. 00)
(1210) The MAC-ehs (or MAC- is) payload unit is a conplete MAC ohs (or
MAC-is) SDU (1220) The first MAC-ehs (or MAC-is) payload unit of the
addressed set is a conplete MAC-ehs (or MAC-is) SDU. The | ast MAC-ehs (or
MAC-is) payload unit of the addressed set is a conplete MAC-ohs (or MAGC-is)

SDU. (1225%) - ———
SI Field Segmentation indication

Value #1 | The first payload unit of the addressed set of payload units is a complete
(e.g., 00) |MAC-ehs (or MAC-is) SDU. The last payload unit of the addressed set of
(1110) payload units is a complete MAC-e/hs (or MAC-is) SDU. (1120)

Value #2 | The first payload unit of the addressed set of payload units is a complete
- | (e.g., 10) {MAC-ehs (or MAC-is) SDU or the first segment of a MAC-ehs (or MAC-is)
(1130) |SDU. The last payload unit of the addressed set is a segment of a MAC-ehs
(or MAC-is) SDU. (1140)
Value #3 | The first payload unit of the addressed set of payload units is a segment of a
(e.g., 01) |MAC-ehs (or MAC-is) SDU. The last payload unit of the addressed set of
(1150) |payload units is a complete MAC-ehs (or MAC-is) SDU or the last segment
of a MAC-ehs (or MAC-is) SDU. (1160)
Value #4 | The first payload unit of the addressed set of payload units is a middle
(e.g., 11) |segmentora last segment of a MAC-ehs (or MAC-is) SDU. The last
(1170) |payload unit of the addressed set of payload units is the first segment or a
middle segment of a MAC-ehs (or MAC-is) SDU. (1180)

[00101] The advantage of the encoding depicted in Table 3 is that in case the
addressed set of MAC-ehs payload unit(s) are of a single SDU segment, the
determination can be based on the SI field and whether this SDU segment
completes the SDU or not. Otherwise, the determination is based on the
presence of padding bits, and there can even be ambiguity if the last segment
exactly fits into the remaining available payload.

{00102] In addition, the encoding shown in Table 3 is more robust to missing
MAC-ehs PDUs. For example, where a MAC-ehs PDU of TSN #n for a given
priority queue is missing, and the first payload unit for the MAC-ehs PDU of
TSN #n+1 is a segment, the original encoding did not allow determining whether
the first payload unit is a first or middle segment. In the latter case, the payload
unit would have to be discarded since the first part of the SDU is missing. The
new encoding fixes this issue by differentiating between the two cases.

[00103] Figure 12 is a flow diagram of an alternative method 1200 of
formulating the enéoding where the SI field may be defined as shown in Table 4.
Table 4 shows an alternative formulation for improved signaling of the
segmentation indication field. This formulation is completely equivalent to the

one shown in Table 3, but may be easier to understand. This is achieved by
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Val ue #2 (e.g.

first segnent of a MAG
MAC-is) payload unit of the addressed set
SDU. The | ast MAC-ohs (or
first segment of a MAC-ehs (or
(1250) The MAC-ehs (or

MAC- ehs (or

10) (1230) The MAC-ehs (or
MAC-is) SDU (1240) The first MAC-ehs (or
is a conplete MAC-ehs (or
payl oad unit of the addressed set
MAC-is) SDU. (1245) Value #3 (e.g. 01)

Is the | ast segnent of the

e S LRSS

ehs (or
MAC-i s)
MAC-

I's) payload unit

MAC-j s). . SDU (1260).,.The first
of the addrségélé‘tﬁmge?‘ei“?s?%%ccf’%@?g Z%Mero
| ast MAC- ehgultiple pATod Bunibdiyl thacddrdsteddett he addressed set is a conplete

MAC- is) payload unit

is the

MAC- ohs (or MAC-is) SDU. (1265) Val ue
Table 4
Segmentation indication (1215, 1235, 1255, 1275)
SI Single MAC-ehs (or Multiple (>1) MAC-ehs (or MAC-is)
Field MAC-is) payload payload units in addressed set
unit in addressed
set
Value |The MAC-ehs (or MAC- | The first MAC-ehs (or MAC-is) payload unit of
#1 is) payload unit is a the addressed set is a complete MAC-ehs (or
(e.g. 00) | complete MAC-ehs (or | MAC-is) SDU. The last MAC-ehs (or MAC-is)
(1210) MAC-is) SDU (1220) payload unit of the addressed set is a complete
MAC-ehs (or MAC-is) SDU. (1225)
Value |[The MAC-ehs (or MAC- | The first MAC-ehs (or MAC-is) payload unit of
#9 is) payload unit is the |the addressed set is a complete MAC-ehs (or
(e.g. 10) first segment of a MAC- | MAC-is) SDU. The last MAC-ehs (or MAC-is)
(1230) ehs (or MAC-is) SDU | payload unit of the addressed set is the first
(1240) segment of a MAC-ehs (or MAC-is) SDU. (1245)
Value |The MAC-ehs (or MAC- | The first MAC-¢ehs (or MAC-is) payload unit of
#3 is) payload unit is the |the addressed set is the last segment of a MAC-
(e.g. 01) [last segment of the ehs (or MAC-is) SDU. The last MAC-ehs (or
(1250) MAC-¢hs (or MAC-is) [MAC-is) payload unit of the addressed set is a
SDU (1260) .| complete MAC-ehs (or MAC-is) SDU. (1265)
Value |The MAC-ehs (or MAC- | The first MAC-ehs (or MAC-is) payload unit of
#4 is) payload unit is a the addressed set is the last segment of a MAC-
(e.g. 11) | middle segment of the | ehs (or MAC-is) SDU. The last MAC-ehs (or
(1270) MAC-ehs (or MAC-is) | MACH-is) payload unit of the addressed set is the
SDU (1280) first segment of a MAC-ehs (or MAC-is) SDU.
(1285)
{00104] With the proposed type of encoding, the reassembly function would

be modified as follows, such that the choice of the SI field values would
correspond to the examples shown in Table 4. The “reordering PDU” referred to
in the following procedure refers to a set of MAC-ehs payload units that belong to
the same priority queue. Also note that the term “output entity” may refer to a
de-multiplexing entity, or layer/sub-layer above the MAC-ehs, or any other entity
that the reassembly unit delivers SDUs to.

[00105]

middle segment. Several cases can be distinguished depending on the number of
217

The SI field can be used to determine if a segment is a start or



#4 (e.g. 11) (1270) The MAC-ehs (or MAC is) payload unit is a mddle
segnent of the MAC-ehs (or MAC-is) SDU (1280) The first MAC-ohs (or MAC-is)
payl oad unit of the addressed set is the |ast segnent of a MACehs (or
MAC-is) SDU. The | ast MAC-ehs (or MAC-is) payload unit of the addressed set
Is the first segnent of a MAC-ehs (or MAC-is) SDU. (1285) [00104]Wth the
proposed type of encodi ng, the reassenbly function would be nodified as
follows, such that the choice of the SI field values would correspond to
the exanpl etitssefoths $nfietdisind whethpe it'iscgespat ionee fmgach Priority GueBe o t he

fol l owi ng prRCGAYSEveRf SDE drQefmeft thdtedAC- €hs payload units that belong to

the sane priority quede Also note that the term"output entity" may refer

to a de- nul OPPIGXi ngA Simsti expmply is| mbit Subne B per BEQVY qugEeNRESTENBE  or any
other enti téﬁchﬁiggti% ??nr %I%aﬁﬁdﬁ%&ééérﬁegc%d' M%ﬁx&%aﬁl@d 3|[(901].-0ﬁ'] fibe SI field

can be used to a segnent 1s a start or mddl e segnent. Sever al

cases can bexagipde,ithebitslembintdivaridilisgtesif thedastu$BE or SDU segmeny afdhef t he S|

fiel 3 and ggh%ggsg%% kit drEndPAKHY quRE % L farPAiRlid¥ié Aigleht GPEUSDY. Present for
[00107] A second example is a 2-bit SI, one SI for each SDU or SDU segment
encoding as shown in either of Tables 3 or 4. In this example, the bit
combination indicates if the SDU or SDU segment is a start or middle segment of
a SDU.
[00108] Figure 13 is a flow diagram of the reassembly unit processes 1300
for the SI field associated with a reordering PDU. If the SI field is set to “00” to
indicate that the first and last MAC-ehs payload units of the set are complete
MAC-ehs SDUs at 1310, all MAC-ehs SDUs corresponding to MAC-ehs payload
units in the set are delivered to the output entity at 1315.
[00109] If, at 1320, the SI field is set to “01” to indicate that the first MAC-
ehs payload unit is a segment of a MAC-e¢hs SDU, but the last MAC-ehs payload
unit is a complete MAC-ehs SDU or is the last segment of a MAC-ehs SDU, a
determination of whether the received and stored MAC-ehs payload units are
consecutive can be made at 1325. If the received and stored MAC-ehs payload
units are consecutive, the first received MAC-ehs payload unit is combined with
the stored MAC-ehs SDU and the MAC-ehs SDU corresponding to the combined
MAC-ehs payload unit is delivered to the output entity at 1330. If the received
and stored MAC-ehs payload units are not consecutive, the received and stored
MAC-ehs payload unit are discarded and all the MAC-ehs SDUs corresponding to
subsequent MAC-ehs payload units in the set are delivered to the output entity
at 1335.
{00110] If, at 1340, the SI field is set to “10” to indicate that the last MAC-
ehs payload unit is a segment of a MAC-ehs SDU, but the first is a complete
MAC-ehs SDU or the first segment of a MAC-ehs SDU, all the MAC-ehs SDUs
corresponding to all but the last MAC-ehs payload unit in the set are delivered to
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[ 00106] A first exanple is a 2-bit SI, one SI per priority queue, where the
encoding is per the enbodi nents described in either of Tables 3 or 4. In
this exanple, the bit conbination indicates if the |last SDU or SDU segnent
of the addressed set of the priority queue is a start or m ddl e segnent of
an SDU. [00107] A second exanple is a 2-bit SI, one SI for each SDU or SDU
segnent encoding as shown in either of Tables 3 or 4. In this exanple, the
bit conbination indicates if the SDU or SDU segmepnt a st m ddl e
segnent of owtmpyentityendsim grgviously stared NAagGwhy |Pééir"éljn‘H‘Ft e lrs‘éaég%rrbl y unit
processes 1306 fh@hadtMeASleht b8 1da P68 6f ke @6beNeliResrdeAns POU RGtdeWat | f the S|
field is set to "00" to indicate that the first and | ast MAC- ehs payl oad
units of the48et are conplete MAC-ehs SDUs at 1310, all MAC-ehs SDUs -
cor r espondi g1 {19 NAQf%%%@)‘th@@‘ﬂﬁHmlE§et't8“ﬁ"€£o%ﬁima’%é@hé%&hb‘f‘%ﬁdACO t he

out put entity at , at 1320, the SI field is set to "01" to

i ndi cate trﬁ&lﬁpﬁhbafilupsttlsmdd gmept obailaghsegment af 3 ShEwPs SPLanhc ohs
SDU,  but thgel gs%tM%Ceh%%ylml @ad 1§Jf}ietfnls§ S tred SilliEepsesDbt 1 is the

| ast segnent a MAC-ehs"SDU, a determ nation of whether the received and

stored MAC-MAS-ghsIAch detenmeing pEwhethertbareopived and sferadMAC ghs paylgad | f ¢ he

received a t =S, o8, S WhisY&red MECTeh St
recei ved Mr}%-l%hés}gg%;/ 62d unlnﬁﬁ?ﬂs] cor?tL)ll@Erg Iﬁh@r&%ﬂ%ﬁs%t grsed l\/AC—eﬁs SDU and

t he MAC- ehpaSigdcunite sperdnsegutive.t the GrstiveeriedVNA Glabs paylagddurihiis i s
del ivered tQ fiG.qAbiRthe Srbd m-eﬂéﬁg’ﬂo&é ulid 8 19661 YehoRNE QLRI MAC ohs

payl oad units are not consecutive € recel ved stored MAC-ells payl oad
unit are diMAGrehsdpaviendaihits e thAGeb Hbe HDAE- th@rfﬁlégp@mﬁsﬂ@f“’élbg dabequent

MAC- ehs pa LRt L0! at
T35 [ 001 LoD ;o deforthniCteifenel B Gitphe oh 1, QRO MACIRLY, 21 L he
| ast MAC- e$3Upayiresmdndingt toi all hub dlegniast MﬁC-ahm@}']@hé ugfuin thet setipgefirst is

VG ohs. souleafEn e sl by drPln ORIy 2o Oy MEGRRE A bRI e %, 1 (e

set are deldiswardai Whlle the last MAC-ehs payload unit of the received reordermg PDUis

stored at 1365. If the received and stored MAC-ehs payload units are not
consecutive, the received and stored MAC-ehs payload units are discarded at
1370.

[00112] In order to reflect these definitions, one possible alternate of
updating the table with the structure of the SI field is shown in Table 4. Table 4
is a formulation of the SI field that is equivalent to that of Table 3. Tables 2, 3
and 4 are presented as alternate but equivalent formulations of the solution for
the redefinition of the SI field for the 2-bits case.

[00113] The reassembly functionality should perform reassembly based on
one of the descriptions disclosed herein. If the reassembly function is described
such that it takes into account those definitions, the transmitter may optionally
not require knowledge of what the SI field indicates. The receiver is responsible
for assigning the right SI indication for every reordering PDU, such that the
transmitter can perform reassembly correctly based on the value of the SI field.
[00114] The definitions described above can be used regardless of the

definitions defined in the 3GPP specifications. For example, the SI structure can
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output entity and any previously stored MAC-ehs payl oad unit are di scarded
whil e the | ast MAC-ehs payl oad unit of the received reordering PDU is
stored at 1345. [00111]If, at 1350, the SI field is set to "11" to indicate
that the first MAC- ehs payload unit is a mddl e segnent of a | ast segnent
of a MAC-ehs SDU and the | ast MAC-ehs payload unit is the first segnent or
a mddle segnent of a MAC-ehs SDU, a determ ne of whether the received and

stored MAC-ehs payload units are consecutive can be made at 1355. If the
recei ved an@mainpa¢hanged, byt propyiety selptiens tak%mé%f'g@attthwrr%ch%ettlpg st

recei ved MAG-@RsSPRY ieadibedidbols &Qﬁt}!hgﬁ‘ﬂhé’“r&ﬂs&hslysﬁﬁﬁﬁﬂu WAy @lasi pay! oad
unit at 1360. If there are several MAC-ehs payload units in the set, the

MAC- ehs SDUoEeHEspondi ng to the conbi ned MAG- ehs payl oad unit is del i ver ed
to out put eqobttat alWhEHSI M%qu%eéfeuslpﬂme%weﬁmgp&&@tt dbidtibbae | ast
y

MAC-ehs payload unit in the set are delivered to output entity, and any

previ ous| y ahoge aroegads éhsdlﬁf&yd odaUs rtihat jit shpuldapefebe \fHsoaedipge M%”? MAC- ehs
payl oad uni %e@iﬁicﬁlwe vJH%BQhX‘?chN%Qr ?rét&gd RRALIehs SDUEthedot LdfRcutide, t he

recei ved and st ored hs payl oad units are not consecuti ve, the received
and stored haticofHee §Eﬂscﬁ!§| dmat@%rﬁnéﬁl@éb‘ﬁd@@t ail thg Temajrgng payload or der t o

reflect theggidef itpl &Eéed &ﬁ?p@& atd a[ealged of dsdd}dﬁte thebdigat abl e
with the strucstjuré %);rk e IS shown |{Sn Ta% 5 bPec4 is a
f or mul at i oncopfectlie SI field that is equivalent to that of Tabl e 3. Tabl es

2, 3 and 4 gpe é?resgﬂ%ﬁijeﬁﬁsﬁ'd ga%ﬁgf&t?\gl x\éﬁLs‘%tH{l]ﬂJ&‘iblt thefBSnOf the

solutlonfor t ere nition o ‘ for case.
[ 00113] The z seombisviig flmomlnntwb&mSItly eghivalegt je 1 bf e aeaidsnplissubastd on one

of the des C&étﬁxtalngtgﬁorg ! o% ﬁgr qgé qirgt r!eéelx}elaeaﬁt? %goggﬁaplcfaldn ﬁfﬂtﬁ rlarlk S

descri bed suc es I nt0 account those I ons
transmi t t ercomagcubiye 1scma¢d at 1430. Theyfirst cedeivednredisforegipayioad unifsheidpeel d

i ndi cat es. o@,emteem'txggopgat %%&gg%b%ts LRy SE1 B, "Bhd BBl badilet

|nd|cat|on(for ever transmtter can perform
reassenbly simnhiamtljyjue etieered o thfr@ev ddyees 3430 HehSredrileding PD[[D@mIaﬁps The

def it 0nsRRSE LASHANANE SoTushe HaE % LEAALARESS oBY ghhcpAEldd Lo

defined in The S eC| i cattons ure can
remai n unchengspondsiid thmrlamsegmanyof:thda M;A(balss $RWe Otherwise cfcthente isbidycorrect

SN Of e Shosd el ek BN RO UFE shBRLat 5 ERRE SRk Ghct o 12y

wor k correc?x}yp qU| va easse
procedure dﬂmrth@eainlahe&paqhebsbrﬁﬂébketoded;atalcﬁlOSDUs that it should not be

di scardi ng I n, 1 he negeived and stor ehs SDUs
are not con@gﬁjﬁl ve %qéﬁgw’%g Oﬁr %%‘? eagseégbgy%tmggﬁphﬁlrgg that all
t he remai ni mgcqrdmlgoﬁﬁhctim tas shbvstmmrlhgmevw r i€ athe epayhepdPiDhlits aare mhitscar ded
and/ or not processed 1Fi.gur i a of how
the r eassen%t“?eﬁffi’ivf’ af‘rg{({agﬁ Q{’;xp i ﬁ fﬂﬁ%ﬁsghece Vegp@?lo?‘guglg]w val ent
to "11," t ofamobdeknidiitSini S&useor&enﬁ@ ®Du mattherbnﬂ)i paklphl eunit)hshduld e r ecei ved
and stored pa cons tive de at 1 r st

recei ved an‘gl é’g?‘g%ﬁﬁégh é@d’%’bﬂlﬁay&‘? ﬁho‘t}gﬁﬁphoéasseéstlﬁ’e-{‘ﬁgyit ad units
are ConseCu&ﬂe\/:ﬁulaiplelﬂaaﬂoadﬁhﬁts:mnmmerteﬁdpﬁﬁgmtsh'omaﬂ) only be deli ver ed to

hi gher | aye 30 i the eor deri,n ontains nulti units at
1425, si nce{otﬁh}éhat ‘@é‘ﬁ% b4 %Wfiﬁ%g?mt9§§ L2 eﬂ‘ﬂﬁmg’@r&é’z"&%ﬁ%g %8 the | ast
segnment of 1469 M \Eigtbs 130ke fobeikd sBtheré arbeaidltipte paylyadmaiteayl thad unit in

:)ggk(rate O;ﬂg%{f} (E?é'mﬁ%#gd Igf ng%e xlnilt?phran pgy ogd %?1 rsnlaxgl %hea&%rée@ilnsg ILB% act,orrbl ned

1510, all but the last complete MAC-ehs SDUs must be forwarded to higher
layers (or output entity) at 1520. Note that it is assumed that the first payload

unit has already been combined or discarded. The last payload unit, which
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[00117] When SI is equivalent to "11," the reassenbly unit may performa

di scarding function as shown in Figure 14. If the payload units are not
consecutive at 1410, the stored payload unit and the first received payl oad
unit (first segnment in the reordering PDU or the only payl oad unit) should
be di scarded at 1450. Al other payload units should be processed such that
if there are nultiple payload units in the reordering PDU at 1460.

[00118] Figure 15 is a_fl ow diagram of how t he renmi ning payl i’;\d ynits in
1460 of Fi gariespondg pethsfisetaegmant of aSRYY ghoyldbegtp m@eﬂa%swg Yt s in the
reor dering dys53f ik REPBAIdes B dohBlif naﬁﬁlélé%ymuhmﬂsnhblaﬁmé&pa 64d ng PDU at
1510, all but the last conplete MAC-ehs SDUs nust be forwarded to higher

| ayers (or wut ped thewereiysd paylasbunit mew eonphined apd ptoreds SThisds YD the fi r st
payl oad unig; S i } e dembiiRd @adseRdY 0ad unit,
whi ch cor r%%%%nhgg‘{ g@ﬁepﬁ‘?"s?@géj‘m ggafgg%ﬁcs%lj ghoul d be stored in the
reassenbl y Rrpgess shownsoligpfestl4eand}J. does not contain nultiple payl oad
units, the ahpigpd PRyl gad: Wiladfdnt MeahRAAL (IR aagiidBbhs 3t meonbi ned
and stored. 'S is shown in Figure 14 at 1440. Figure 16 is_a flow diagram
of the conbeasdmbbasmstiohdeserieadsgbaykotire repssirably canit fungiipnality £9D119] | n

or dev 1 0 1 Slob&fly HeRBALEL'R bd BTISwilz wily. 2o IEATHS BlarBBSinRludefife fi2RSS D]

function descri bove, e reas y unit functionali can possibly be
updat ed i n thhtHeginternietgtiovagf thecdilfigldh aped het keshlamayas buk dhatdis might beyct t hat

opt 1 onal |y SRaTaedeb e oot TRE LB (RRAC b e Bl are

optionally scription terms MAC-d an DUs are

used i nt er dhtemgieaigegblyintith WAC HFIDUs andh MAVAch<HU S MARce i Eisgsalv i s used
i nter changquér%i%ﬂwﬁ%ﬂ?t%{ph?g%lm ‘513157[ 00120] Figure 17 is a flow di agram of

how t he reasse esses 1700 the SI field associated with a
reordering (PO20] 1 f tRigu 17 isel fow diageamtof hogGhe geassgmbly wihit pragessk\C- d PDUs

correspondi - | I t de}j i »| ayers at
0. P 001 2Pp s REFefMBeflidd widh d NSRBI NI & B4 100, SYBS,
whet her t heatri§de; ald dhaNAGHARUs MiTesplondiSBlis MAG-ebe ¥ duiin the set amede at
1735. If th li(rerce?ii %/)%gh%pga %tsogt %Ac-ehs SDUs are consecutive, the first
recei ved RS é 86T Bbi Hed“With the stored MAC-ehs SDU and the MAGC-d
PDU corresdootithg t dftheStHieliineet thKCQ1'edts1 7SDltlesdedietnminetienl of whethgher | ayers

(or output entit at ,1740 M‘f[ tge ei.ved aé%a;st.regim- S are not
consecuti véc?lelrﬁcg}/‘)regc?élfi\f (He% %'te ?é@ ©ENEe ar e |esa(§§? %%dn?w%plse al |
t he MAC-d RiBtégveiarndestped MAQ-ehe SDlksae uamiechiive, eiesfiSDiireived MACobs are
delivered t l{}i her |.a rs.%o out put -ent.i ty) 1745 2 he Sl
fieldis sePot iﬂ“{"ﬁg 19 “the stoPil, MRE G LsBL hd tnd 8044 Py
corresponding to the combined MAC-ehs SDU is delivered to higher layers (or
output entity) at 1740. If the received and stored MAC-ehs SDUs are not
consecutive, the received and stored MAC-ehs SDU are discarded while all the
MAC-d PDUs corresponding to subsequent MAC-ehs SDUs in the set are

delivered to higher layers (or output entity) at 1745.

[00122] If the SI field is set to “10” at 1750, all the MAC-d PDUs
corresponding to all but the last MAC-ehs SDU in the set are delivered to the
higher layers (or output entity) and any previously stored MAC-ehs SDU is
discarded while the last MAC-ehs SDU of the received reordering PDU is stored
at 1760.
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corresponding to all but the last MAC-ehs SDU in the set are delivered to
the higher layers (or output entity) and any previously stored MAC ehs SDU
is discarded while the |Iast MAC-ehs SDU of the received reordering PDU is
stored at 1760. [00123]If the SI field is set to "11" at 1770, a

determ nati on of whether the received and stored MAC-ehs SDUs are
consecutive can be made at 1775. |If the received and stored MAC-ehs SDUs
are consecutive, the first received MAC-ehs SDU i s, conbined with the stored

MAC- el |'s SO00133] 1780 ﬂM‘SIt@FﬂdFSe‘@éN/éd ahH 9s » detgrpipationof wbegheg the ot

consecut i Vepecdih&d Jﬂdf s%&reﬁwc\éﬁg SHifs a%@%or%@éﬁt%d:ah'%@ nSdRRd 7WhGrehs SDU are
di scarded at 1785 here are several MAC-ehs SDUs in the set, the MAC-d

PDU corres pTGPR}V‘?ﬁbaIIQﬁtPWé MAitshs S Ugaze sonsearitye, thefust rspiwad MAGERher | ayer s
(or output @miit ¥3mbﬁ‘1|eh v&l&?tlwb’goﬂedm &Qrgﬁ@pﬂ '1@809 If ﬂleatlet:elbéﬁ ahde | ast

MAC-ehs SDU in the set are delivered to higher |ayers or ou ut entity),
and the | asttonedMAGehsBDUstare net qonsesiutize theﬁraiéﬁqen@d aed at 1790.

Thi Qs t d
(004l | o034 SRR Rhy SDUGRRER Lk 1l Eﬁth%*%ﬁr&%@m@'@ﬁ&%ﬁoah“um

basi s, an e¥RUsimidretshiatheWifiGid BIDIS eorrespbrding brethedomhinedMAS-aby evi ous
h
one is showg h% V-E?‘gir angﬁﬁgﬁdggérﬂss&n @ﬁe ”Blt?c gﬁ'"‘fhe' MAel $Bys! S 2

1-bit SI, one nt enh I ng n this exanple, the
bit indi catcesreapmtdﬁnmmtalﬂebtpahd:batim ehs%l)‘énst}wraet@redﬁlwatedtgbggmnt of an

SDU. Tabl e | el [ <09l AR $ gad unit is
a conpl ete %&%S éﬁjsoq’lé%f}s‘%gﬂ?ﬂ tgﬁf‘ §§€ 1Eissgg ne ntgh%@)gr ﬁ%—e g% gf v%%f&l}a%% egl MAC- ehs
payl oad uni®PDUSs steedfstr1§90.sEgispnicedureds essentially equivalent to the procedure

described in [0054].

[00124] When a 1-bit SI field is used on a per-MAC-ehs payload unit basis,

an encoding that would present the same advantage as the previous one is shown

in Table 5. The following example, shown in Table 5, is a 1-bit SI, one SI for each
SDU or SDU segment encoding. In this example, the bit indicates whether the
payload unit is a start or middle segment of an SDU.

Table 5

SI Field Segmentation indication

0 The MAC-ehs payload unit is a complete MAC-ehs SDU
or the last segment of a MAC-ehs SDU
1 The MAC-ehs payload unit is the first segment or a
middle segment of a MAC-ehs SDU.

[00125] It should be noted that the term “reordering PDU” may also be used
in place of “MAC-ehs payload unit” in this case, since there would be a single
MAC-ehs payload unit per reordering PDU.

[00126] Another embodiment shows how it is possible to omit including the
LI field. As the size of this field could be significant (e.g., 11 bits for byte-aligned
payload), its relative overhead could be significant in situations where the MAC-
ehs PDU is not very large (e.g., less than 1000 bits).
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m ddl eneLit of a MAC-elis SDU. [00125]1t should be noted that the term
"reordering PDU'" may al so be used in place of "MAC-ehs payload unit" in
this case, since there would be a single MAC-ehs payload unit per
reordering PDU. [00126] Anot her enbodi nent shows how it is possible to omt
including the LI field. As the size of this field could be significant
(e.g., 11 bits for byte-aligned payload), its relative overhead coul d be

significant in situations where the MACehs PDU is not. very larg e.g.,
| ess than 10882%; ¢ s)The prpgiple afthis embediment ds te jprat S Lt v Pt fa§£to omi t

the LI for Itsmoaldaﬁhtﬁﬁmd@a%e}mMAm&isqctsglflelgat\@eghmtuﬁ@smhicmt is a

segnent of SDU which is not the |last segnent (i.e., a start segngent or a
ni ddl e segn%qtttye lapheeement Bro@ séqlrtae@p%nttor@rmlﬁﬂfcﬂe@ng%@n%% prpseRqedt ong of

t he payl oad, ispgpt b?%naﬁ'l@tse%ﬂ@ﬁteaﬁ %@&@@ﬂﬁe%ﬂdﬂ@nﬁﬁ)heﬁ\hﬁﬁ‘t HRE@SaHNY the
MAC- ehs PDU t he sg]grrent ength to extract ‘does not need to_be }ll%bcat ed,

as the end Adding: Hepersitheacroeaspimgcdie IMACehs IRU othet segment]

[00128] Di ff grent d&@stmql%e&m@&d&a%& fae th Pt the sBerh &R dSRISIndsftot hi S
situation applies and therefore, whether a LI is present or not. Method 1

descri bes afrhelméloiféhetwl@aﬁm% of the presence of the LI field. In this
met hod, no @9? ifi¢ b f@l’%l&l ﬁeﬁgqg%aﬁ%etﬁk%d%msfcafeoﬂ e E@id%rtﬂqﬂngr esence

or absence of t e LI segnentation 1 ndication (S g relied on is

appl i cabl e githatiea applies mndothiergforguathetlnr 2 Hd is ayesegborazotneMethod hny ot her
met hod or fagkgnds Qafn%ﬁa‘ﬁrcﬁ‘xﬁlg%&rtfb% Stk ﬁ%s%ﬁ@of't%@@?'ﬁeki R 1RRLIhR.dTRE hods to

I ndi cate .the end o can I ncl
specific field is added to the header to indicate the presence or absence of the LI

field. The segmentation indication (SI) relied on is applicable to the last priority
queue or the last SDU as well as any other method or field to determine the end
of the header.

[00129] The methods to indicate the end of the header can include adding a
flag field (FQ or other) indicating if the header part is the last of the header. If
this option is included in the method, the flag field would have to be present
before the LI. Another alternative method would be to calculate the difference
between the size of the MAC-ehs PDU and the sum of the lengths of the payload
unit(s) decoded from the header thus far to determine whether the header is too
small to accommodate an additional payload unit.

[00130] Method 2 describes an explicit indication of the presence of the LI
field. In this method, a flag (Fli) is present after the logical channel identity to
indicate whether a LI is present or not for the payload units that are from this
logical channel.

[00131] The presence of this field could be defined on a logical channel basis
and signaled by a higher layer. Alternatively, the presence of the field could be
determined by a pre-determined rule relative to the nature of the logical channel.
For instance, it could make sense to limit this field to logical channels to which a
single fixed RLC PDU size apply (such as when it is used by an AM RLC instance
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flag field (FQ or other) indicating if the header part is the last of the
header. If this option is included in the nethod, the flag field would have
to be present before the LI. Another alternative nmethod would be to
calculate the difference between the size of the MAC-ehs PDU and the sum of
the I engths of the payload unit(s) decoded fromthe header thus far to
determ ne whether the header is too small to accommpdate an additi onal

payl oad unit. [00130] Method 2 descrl es i.cit dicatio t he
presence ofWith&xed RECHDL sigg), pra set %sbﬂaﬁze@ﬂ’? F‘é&pﬁsé’gé%‘tafter t he
| ogi cal Chqg%@édbﬂ@ﬁ‘UMRU@ldsfﬁicéﬁﬁﬂxél\'ﬁkﬁtohﬁkecﬁRLCPﬁU@Iz%@?nt or not for the
payload units that are fromthis |ogical channel [00131h§he presence of

this field 08134 be Hes reaeer the abovergienkonedigferwonddeussitl isthatdhed by a

hi gher | ayexrelatﬁleto%ﬁéaa x@dh\é LItRehPERS 8NERgREI éﬂaanélﬁlvallaoﬂbﬂbmzmt er m ned
by a pre-determned rule relative to the nature of the |ogical channel. For

i nstance, iF¥DVUsided applyds sunieddlt very smiall, thassdhe P’é‘l‘sdlqnd’f[thﬁleél&? fislddmel s to
~which a sing&ef ésﬁ RLC PDU si ze apply (such as when it is used by an AM
RLC i nstance I xed RLC PDU size), or a set of fixed RLC PDU sizes
apply (suc htoamlhen Altheugh thedfepturas, app) etenents ere decrifed Hnpagticulgf fi xed

RLC PDU si Zc%??brne{tpoql%?’glc-ﬁh am%sanelmsma@mge g g0 ithb &S tibdr De usef ul

is that th ative’ over in the case of a logical channel to
whi ch fl exufba@uﬂ_@m;ngntzés namvlslcembymhew Withog mithomhpther fegtiares he

omi sSi on_0fo [ NEehEAA! Al 8Ltk oP b RAEAS SAINded AAT 3L AL IdMuHA fie T eatur es

and el enents are escrl I'n particular nbi nati1 ons, each feature or
el enent carcopwutereprogramesafivwareypr fimawere sangiklytembodiethin el eomputer-or i n

vari ous co f The

met hods or f{%lag{\%} %:%ar ?é\é pr og‘hawai %%l&gghl ?ggrrgénﬁﬁeﬁﬁrﬁdgg c?o liE'Séfﬁe(r%- ai‘)r ogram
sof tware, qrrotessam@xanméﬂglfmryplembmﬂd@hlq storage megivney inclidd alvbad etlvr age
medium fOf GESGH! ROMYYa FaSERE hllesP UG RARD b Yoefler RAROEER0Ly Exanpl es

of corrputer-rea a Storage nmedi uns 1 nc read only menory (ROM), a
random accwmlcmdncbpr(xﬁmm devicesginegaetic medih eudeamnyernslémrddmka @nd)r menory

d I di sk
magnet o- optLEgeble ils” uiyndchul it HEAR, L RENSHEHAMCN STRERALT S S o
versatile dilslkssa(la)ﬂf@t)alv{eﬂ@mwm thAaD=. pr ocessors i ncl ude, by vvay of
exanpl e, al?ﬁﬂ?ﬁf pé'ul?:&ﬁe Bpgcgcs%?ss%ludg b vgg exgﬁ{p?%%ﬁeglépaqgﬁ Ué)orsra ty of

conventi on cessor nal CEessor
m croproc esmocessoxoaepmalmnmosmmmemoo,caememmml asgessopta digital signad DSP
core, a controll ontro Ilcatlon Specific In&%qrated

ot eui bsC Asbtass S s op Bh 3SR B EhrarpRi PR bOReREREkbhbod b EIh e, P
ot her type abodiati@gwithadSP taxej 4 cdnltfoller, aartﬂicocrcoﬁtrellat, Apphcdtlolmépemﬁc

Integrated Circuits (ASICs), Field Programmable Gate Arrays (FPGAs) circuits,
any other type of integrated circuit (IC), and/or a state machine.

[00135] A processor in association with software may be used to implement
a radio frequency transceiver for use in a wireless transmit receive unit (WTRU),
user equipment (UE), terminal, base station, radio network controller (RNC), or
any host computer. The WTRU may be used in conjunction with modules,
implemented in hardware and/or software, such as a camera, a video camera
module, a videophone, a speakerphone, a vibration device, a speaker, a
microphone, a television transceiver, a hands free headset, a keyboard, a

Bluetooth® module, a frequency modulated (FM) radio unit, a liquid crystal
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[ 00135] A processor in association wth software nay be used to inplenent a
radi o frequency transceiver for use in a wreless transmt receive unit
(WIRU), user equipnent (UE), term nal, base station, radi o network
controller (RNC), or any host conputer. The WIRU nay be used in conjunction
wi th nodul es, inplenented in hardware and/or software, such as a canera, a
vi deo canera nodul e, a vi deophone, a speaker phone, a vi bration device, a
speaker, a qicrthone a television transceiver, a hands free headset, a

keyboard, adigplagtldel ipplaymit & organic ighteprmipting dindg {QHED Py Y uni t, a
liquid crysg aigltaﬂinﬁgﬂc%y ﬁ%%eﬂ'a%ﬂiﬁ)‘ aNAldbo gl Plagitabdle HH HitBidet | NY di ode
(OLED) display unit, igital music player, a nedia player, a video gane
pl ayer mdwrewsghand{pémeww}e@wb@al argpaebork WihiNanedde| ocal area networ k
(V\LAN) nnduﬂogwéfﬂl%lEl\/BODI MVENTS EMBODIMEN’?‘S”Et hod for multipl exi ng

service data units % fromdifferent |ogical channels andlﬁprl ority
queues, the netHed c@mt af faymultiplexing servicedabrounit{ DUy framplifferent t y of

reordering geaknahndabaq oty gl?.% )theGeod Bihiidlifg at | east one

reordering S erelrn reorderin DU 1s at |east segnent of an SDU,
creating a MAG ehs h@amnafemplls'ﬂhtyof reordering protocpkdaii gnitg (BDVsli cal

channel | n e ccess
cont rol C%%ﬂg%élh%éagg%tfb%sgtg%ﬁmﬁ %Eﬁﬁggﬁgﬁ&gﬁ%ﬁ gt%) re(;clrlggessl ng SDU
bel ongs;  asegment of apS®W;di ng a | ength indicator (LI) field for each said
at least a segnent of., %;ul}%\gh,ﬁ%lJehgﬂgé&qtéo A6l ength of the reordering

SDy, provi a transm ssion sequence number (TSN) field for
each reordering PDU, i ndlpc@ndmgadogiaalahs@@ﬂ!mtb@bmﬂﬁ@émf0@|88¢he@rlﬂ@|t| ng

pur poses; t(%?l{b fols| Jwhicg! d for
each reorderi ng } |d%\%ﬁ§%g ﬁi r}s%]ggﬁgfqlas%%uvg 13 t he
reordering PDU hegieal bbmneé e@mor@nnga%ﬂU belongs

providing a length indicator (LI) field for each said at least a

segment of a MAC SDU, indicating the length of the reordering SDU;

providing a transmission sequence number (TSN) field for
each reordering PDU, indicating a data sequence number for reordering
purposes;

providing a segmentation indication (SI) field for each
reordering PDU, indicating whether the first and last SDUs of the
reordering PDU have been segmented; and

providing a flag (F) for each said at least a segment of a MAC
SDU, indicating whether this is the last reordering SDU.

2. A method for encoding and interpreting a segmentation indication
(SI) field comprising:
determining whether the SI field value is “00,” and if so, the first
service data unit (SDU) of a reordering protocol data unit (PDU) is a
complete medium access control (MAC) PDU and the last SDU of the
reordering PDU is a complete MAC PDU;
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providing a flag (F) for each said at |east a segnent of a MAC SDU,

i ndi cating whether this is the | ast reordering SDU. 2. A nethod for
encodi ng and interpreting a segnentation indication (SI) field conprising:
determ ning whether the SI field value is "00," and if so, the first
service data unit (SDU) of a reordering protocol data unit (PDU) is a

conpl ete nmedi um access control (MAC) PDU and the | ast SDU of the reordering
PDU is a conplete MAC PDU; determ ning whether the Sl field value is
"01," and if so, theleterminingnyhetherthecdl fiddd valpepp(Pl.sand et thedifigbnt of a

MAC PDU, and if ' | f SYMAEP BBk tHepe | ast SDU
of the reorderi ﬁg@%ﬁa ?io?%é%&%gtn%?gﬁgﬁ% gF"%‘l\lﬁemao det ePr%’gr?i ng whet her the

S| field val ue igemulfiple §R¥siin theoreordesingdUgbe lest STHE of the rerZdeHBE PDU i s a
first segment o@mmqugsaﬂgpiﬁ%@here are nultiple SDUs in the
of t

reordering PDU, the first € reordering PDU is a conplete MAC PDU;
and det er m ni ngdeitranining whethsr thie 81 fieldaialne iss'10,] and ifgp the lasy ¢ he
first SDUis th 3 - Ihevhassp SOkt es €or dering
PDU is a first ??&ﬁi‘%%‘ég‘%*”g%%@%o@’?@?ﬁ?gﬁ’%@%&e mul tiple SDUs I n the
reordering PDU, ammiultide SB§Isdnthé reordemingdRU dhg fasttSIYY ofthemeprBeXing f t here
is a single SDUy I | 3. A nethod for encoding a
segnentati on i ndi caisir%%({n((?@%%%gﬁ)ﬁ@hu%%d a reordering PDU includes a single
reordering SDU, the detetaigingowpethsr thgg SI field vahwmsis §hl,hgnd ifsop the fizsk ue when

the reordering | C DYPY: i @0l .second

val ue when the rg'ég(;é% ggp?rl]%sgg%ﬁ %1{;% Olt}/lf%gl‘? é|3r§)st s%%ﬁ%enltas%@gl(%%é?%ﬁgn@%u;

assi gni ng a thi PDW & aifraisegmenteofaddACRDUHG Sock are molitlaSDUsdgithat of t he
MAC-ehs  SDU; arlczj'eordering PDU, and the segment is a middle segment of a MAC PDU if

there is a single SDU in the reordering PDU.

3. A method for encoding a segméntation indication (SI) field when a
reordering PDU includes a single reordering SDU, the method comprising:

assigning a first value when the reordering SDU is a complete
MAC-ehs SDU;

assigning a second value when the reordering SDU is the first
segment of a MAC-ehs SDU;

assigning a third value when the reordering SDU is the last
segment of the MAC-ehs SDU; and

assigning a fourth value when the reordering SDU is a middle
segment of the MAC-ehs SDU.

4. A method for encoding a segmentation indication (SI) field when a
reordering SDU includes multiple reordering SDUs including at least one
reordering PDU, the method comprising:

assigning a first value when the first reordering SDU is a complete
MAC-ehs SDU and the last reordering SDU is a complete MAC-ehs SDU;
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assigning a fourth value when the reordering SDU is a m ddl e segnment of the
MAC- ehs SDU. 4. A nethod for encoding a segnentation indication (SlI)
field when a reordering SDU i ncludes nultiple reordering SDUs including at

| east one reordering PDU, the method conpri sing: assigning a first

val ue when the first reordering SDU is a conplete MAC -ehs SDU and the | ast
reordering SDU is a conplete MAC ehs SDU, assi gning a second val ue
when the first reordering SDU is a conplete MAC-ehs SDU and_the, | ast
reordering SDU is tRssigning aseagprchivabie whamche firsgpeprdering SRUsisghi ng a

third val ue whegohhRed MaRleHs2a0ehi e BRlhdofderid SI9G ks (HRIBIYeghlent MAC- ehs
SDU and the last reordering SDU is a conplete C-ehs SDU; an

assigning a fourfaMATgbs 3REh the first reordering SDU is the |ast segnent

of a MAC-ehs SDU an . ] rJj i i ; of a
MAC-ehs SDU. 5. A rrg?strs\{oégm#%? hln%(?gégfe‘}td:;%gtﬁg% S, g%%ﬁfear{lilgg%]byﬁgfﬂggﬁs gn (Sh)
i

fiel d when the sesmerdrdfmgMPOLhs0PPHi ansl ihedastaeexdlering SI¥DIS atcamplate hod

conpri si ng: [ i pi whether SI field value is "01," and if so,
the first reor dé‘%ﬁ%@%@ |’gﬂg segnent and corresponds to the | ast segnent

of a MAC-ehs SDU or #¥Blgning a fourtlevadnerimhien gheifiest meardetieg SPU isdhelash| ue i s

"10," and if so I MACLHS'Y i éﬁgi@m PisMie £ SDU and
corresponds to F?%H%tr(gf&segngﬁtgsgwgﬁg&&?gﬁ% ; argdgb 8 geterm' ni ng
whet her the SI feghehtvdlalAC=hs BDU. and if so, the first reordering SDU of
the reordering PDU is a segnent of a MAC-ehs SDU.

5. A method for interpreting a segmentation indication (SI) field when
the reordering PDU contains one reordering SDU, the method comprising:

determining whether SI field value is “01,” and if so, the first
reordering SDU is a segment and corresponds to the last segment of a
MAC-ehs SDU or PDU;

determining whether the SI field value is “10,” and if so, the last
reordering SDU is a segment of a MAC-ehs SDU and corresponds to the
first segment of a MAC-ehs SDU; and

determining whether the SI field value is “11,” and if so, the first
reordering SDU of the reordering PDU is a segment of a MAC-ehs SDU.

6. A method for interpreting a segmentation indication (SI) field where
the reordering PDU contains multiple reordering SDUs, the method comprising:
determining whether the SI field value is “01,” and if so, the first
reordering SDU is a segment and corresponds to the last segment of a
MAC-ehs SDU and the last reordering SDU is a complete MAC-ehs SDU;
determining whether the SI field value is “10,” and if so, the first
reordering SDU is a complete MAC-ehs SDU and the last reordering SDU
is a segment of a MAC-ehs SDU and corresponds to the first segment of

the MAC-ehs SDU; and
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6. A nethod for interpreting a segnentation indication (SI) field where the
reordering PDU contains nultiple reordering SDUs, the nethod conpri sing:
determ ning whether the SI field value is "01," and if so, the first
reordering SDU is a segnment and corresponds to the |ast segnent of a
MAC-ehs SDU and the |ast reordering SDU is a conplete MAC-ehs SDU,

determ ning whether the SI field value is "10," and if so, the flrst

reordering SDU is a conplete MAC-ehs SDU and the | ast reorder.i (r;tg
segnent of a MAG- ehslebpiniamg whethes Hundkfield vatue if (15t andifimanthedfrst he

MAC- ehs SDU; andeorderin Sﬁ@tlgrarge it YNEMALHED GlankitR theY RédiBedisg " 11, " and
if so, the first reordering Is a segnent of a MAC-ehs SDU and t he | ast

reordering SDU SHlbisseisgment. 7 A method for using a reassenbly unit to
process a segnentation indication (SlI) field associated with a reordering
PDU, the nethod conprising: delivering all MAC PDUs corresponding to

MAC- ehs SDUs t o7hi ghtmdthed for ugirma ireassgpbly] il t¢ groces'a segmentatien er ni ni ng

whet her thei?aﬁsﬁbmb A0d a%g&%ag mgb&r BHE, BRNREGHk IR DBw@ﬁlrg the Si

fieldis Irst received MAC-ehs SDU with the
stored MACehs SDU arﬁtﬁlldehnweﬂl MAE HRDWrcorprpondinge bp SHT1Es tWhéo conbi ned

MAC-ehs SDU to & &pei ved and stored MAC-ehs SDUs are
consecuti ve; m&}é?i@car‘g?% eée‘I r%lgéslrved and stored MAC-ehs SDUs and

delivering all the kd@mum&whe@spﬂmqqgved)aedlb@whw -aisCSPHs agpUs t o
hi gher | ayers W&&e&&%eﬁ?&%%%l% Fst‘% £d MAC-ehs SDUs are

non- consecuti ve; Ivering a C PDUs corresponding to all but the

| ast MAC-ehs SDU to doingtiminglthy Srsf, rechivataMaiCnehsa?lU pritly thaggbieds¥dfed MAC- ehs
SDU and st or I nd o MepiPgh M&?@}gé&%ﬂc bRY LRERRMEnE T LACEIMEERPY when

the SI field is mni n ceived and stored
MAC- ehs SDUs ar MAGrbeSIXU tehighen lacy@rﬁswbem i:hferecewed fand Istared MACebver al
MAC- ehs. SDUs m%&b(}shﬁe%!mselcgtllge,l s "11%
discarding the received and stored MAC-ehs SDUs and delivering
all the MAC PDUs corresponding to subsequent MAC-ehs SDUs to higher
layers when the received and stored MAC-ehs SDUs are non-consecutive;
delivering all MAC PDUs corresponding to all but the last MAC-ehs
SDU to higher layers, discarding any previously stored MAC-ehs SDU and
storing the last MAC-ehs SDU of the received reordering PDU when the SI
field is “107;
determining whether the received and stored MAC-ehs SDUs are
consecutive, non-consecutive, or if there are several MAC-ehs.SDUs when
the SI field is “117;
combining the first received MAC-ehs SDU with the stored MAC-
ehs SDUs when they are consecutive;
discarding the first received MAC-ehs SDU and stored MAC-ehs
SDUs when they are non-consecutive; and
delivering the MAC PDUs corresponding to the combined MAC-ehs
SDUs to higher layers or output entity, delivering all MAC PDUs corresponding

to all but the last MAC-ehs SDU to higher layers or output entity, and storing
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conbining the first received MAC-ehs SDU with the stored MACehs SDUs when
they are consecutive; di scarding the first received MAC-ells SDU and
stored MAC-ehs SDUs when they are non-consecutive; and

delivering the MAC PDUs corresponding to the conbi ned MAC-ehs SDUs to

hi gher | ayers or output entity, delivering all MAC PDUs corresponding to
all but the last MAC-ehs SDU to higher Iayers or output entity, and storing
the | ast MAC-ehs SDU of the received reorderi PDU when there are several
MAC- ehs SDUBie last MAC-ghs SENE of thaviseeind EgpaRting: Upvhepnidess Araseeral el d
speci fies thacesacdpusnber of octets that the reordering SDU contai ns.

9. A payl oad header for multiplexing service data units (SDUs) from
different |ogical channels and priority queues conprising: a plurality of
queue sections, geachraligensPat idbodifGht!d] Aflerein the LA felB5Riks!MB sequence
nunber ( TSN) |nd| cating a data sequence number for the queue ID; and

an SDU descé¥agt hembengfortets diad thesngmering$RHicongitfow t o di sassenbl e and/ or
reassenbl e at | east a segnent of an SDU and to which | ogical channels the
SDUs bel ong. 10. The payl oad header of enbodi nent 9, wherein the SDSF
further conpris@&s: A payloadhgaderdermuHtiplexing tSGI(VFCSSiPt& haigs (PUsdedmpriority
queue indic tion of the payl oad for
this reor de@%g&au u‘geal g%?él%gspond@%tfa@ggﬁﬁp@? %n SDU; a

full /segment end (FSE})htrhhgf dfouewe sdrtions, each 9uqmetl¢mmcbailnmg whet her the
data at the end position 0fahlig Rk Qe B nddbet (18R dRkicAIng YoHRa

corresponds to a segnent o ;
sequence number for the queue ID; and

an SDU description super-field (SDSF) indicating how to
disassemble and/or reassemble at least a segment of an SDU and to

which logical channels the SDUs belong.

10. The payload header of embodiment 9, wherein the SDSF further
comprises:

a full/segment start (FSS) flag for each priority queue indicating
whether the data at the start position of the payload for this reordering
queue corresponds to a segment of an SDU;

a full/segment end (FSE) flag for each priority queue indicating
whether the data at the end position of the payload for this reordering
queue corresponds to a segment of an SDU;

a logical channel indicator (LCID) for each at least a segment of a
medium access control (MAC) SDU, indicating to which logical channel the
at least a segment of a MAC SDU belongs;

a length indicator (LI) field for each said at least a segment of a
MAC SDU, indicating the length of said at least a segment of a MAC SDU;
and

an SDU end flag for each said at least a segment of a MAC SDU,
indicating whether this is the last said at least a segment of a MAC SDU.
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a |l ogical channel indicator (LCID) for each at |east a segnent of a nedium
access control (MAC) SDU, indicating to which | ogical channel the at |east
a segnent of a MAC SDU bel ongs; a length indicator (LI) field for
each said at |east a segnent of a MAC SDU, indicating the |length of said at
| east a segnment of a MAC SDU; and an SDU end flag for each said at

| east a segnent of a MAC SDU, indicating whether this is the last said at

| east a segnent of a MAC SDU. 11. The payl oad header of enbodi nment
10, wherein the LI field specifies the exact nunber of bits that said at

|east a segrent gl aphbf SOl CON:AY A bodiment 10 \therfinRRY L PAdabpatRE as | n

any of enbodi nents 10- erein the LI fi elgl’ specifies the exact nunber
of octets tHetexaet ninber|afdifs thatswithahleassfa seemeat SHUMAYR BRI eontains. 13. A
payl oad header as in any of enbodinments 10-12, wherein the I ength of the LI
field is dependent upon the maxi mum | ength of a MAC SD!]. ) 14. The
payl oad header df2. erAaaylvedtheader ashoraayf embodiment -1 brivhareiprthedd MAC SDU

changes upog,.r LOEr al | : Rayilad Qgg%gl&{t ot \gabodi nent
13, wherei nﬁﬁﬁ%ﬁ%ﬁ%@ﬁ%&%}%ﬁ&%ﬁr otf ﬂcet%%l&&lg%ﬁ@cﬁange% ynam'ocal ly.

16. A payl o8BUwatkins.as i n any of enbodi ments 10-15, wherein the | ength of
the LI field is pre-determ ned. 17. The payl oad header of enbodi nent

16, wherein the pre-determned length of the LI field is the nunber of bits
representing thel3maxAnpayldddChéider a4 .any of embodBnemts jiyl% acheaneindide as in

any of enbodi 10+17, . wher ei Frmgi ﬁ}éﬁ” Q;Et SpPU changes
upon reconf ?eﬁgﬁgéfﬁ‘gﬁil%eld%&%&&kggﬁ oa ead’gqu a ?%f%%%% éﬁbodi ment s
10-18, wherein the maxi mum |l ength of the MAC SDU changes dynam cally.

14. The payload header of embodiment 13, wherein the maximum

length of the MAC SDU changes upon reconfiguration.

15. The payload header of embodiment 13, wherein the maximum

length of the MAC SDU changes dynamically.

16. A payload header as in any of embodiments 10-15, wherein the
length of the LI field is pre-determined.

‘17. The payload header of embodiment 16, wherein the pre-determined
length of the LI field is the number of bits representing the maximum MAC SDU

size.

18. A payload header as in any of embodiments 10-17, wherein the
maximum length of the MAC SDU changes upon reconfiguration.

19. A payload header as in any of embodiments 10-18, wherein the
maximum length of the MAC SDU changes dynamically.
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20. A payload header as in any of enbodi ments 10-19, wherein the | ength of
the LI field is dependent upon the LCID. 21. The payl oad header of
enbodi ment 20, wherein the length of the LI field is the nunber of bits
representing the maxi nrum MAC SDU si ze. 22. A payl oad header as in
any of enbodi nents 20-21, wherein the maxi mum |l ength of the MAC SDU changes
upon reconfiguration. 23. A payl oad header as in any of enbodi nents
20-22, wherein the maxi mum | ength of the MAC SDU changes dynami c IIy.

24. A net hod for20pr odeyiasd has @hﬁ&ﬁ%@ﬂyHﬂ@ﬁﬂ§6€@ﬂ“ﬁéaﬂ@nﬁé@8§§§ Eont r ol

(MAC- ehs) hﬁaﬂgﬂfofthg'%l @@fdhgqeﬁémm ab&HheSiciRPI Ng a MAC-ehs PDU header ;
splitting the”MAC ehs PDU header into sections; extracting the

correspondi ng payl oad; appendi ng the correspondlng payl oad to the header;

bui | ding a r eor dari ngnpgitadider of embob G0N HRAARR biheqiELE PDU
into a reordering queue corresponding to a reordering queue identification

(1D) and tr&eldrs &mmh@qlﬁbﬁéeemmémg(thsmam@émf PgUssizeeor der i ng
function;

22. A payload header as in any of embodiments 20-21, wherein the
maximum length of the MAC SDU changes upon reconfiguration.

23. A payload header as in any of embodiments 20-22, wherein the
maximum length of the MAC SDU changes dynamically.

24. A method for processing an enhanced high speed medium access
control (MAC-ehs) header, the method comprising:

stripping a MAC-ehs PDU header;

splitting the MAC-ehs PDU header into sections;

extracting the corresponding payload,;

appending the corresponding payload to the header;

building a reordering queue PDU;

inserting the reordering queue PDU into a reordering queue
corresponding to a reordering queue identification (ID) and transmission
sequence number (TSN);

performing a reordering function;

performing a disassembly and/or reassembly function; and

demultiplexing by delivering complete MAC SDUs to a correct

logical channel.

25. The method of embodiment 24, wherein splitting the MAC-ehs PDU
includes utilizing a finish flag.
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perform ng a di sassenbly and/or reassenbly function; and demul tipl exi ng by

delivering conplete MAC SDUs to a correct |ogical channel. 25. The
nmet hod of enbodi ment 24, wherein splitting the MAC-ehs PDU i ncl udes
utilizing a finish flag. 26. A nethod for processing an inproved
hi gh speed nedi um access control (MAC-ills) header, the nethod conprising:

stripping a MAC-his PDU header; splitting the MAGC-i/is PDU header into
sections; extracting the correspondi ng payl oad, _agpendi ng .t he correspondi ng
payl oad to the BBaded methpd firrpyoeessingaacipinrgveguizigh spexd medium aceesertj ng t he

reordering ) -1 it | corresponding to a reorderin
&kiﬁ‘d?@li% 1}(1%36%&3%18@1?5 g@fﬂoﬁQoﬂgﬁHﬁ}lg. pondi ng I ng

queue identification (I'D ransm ssi on sequence nunber (TSN);
perform ng a reorderstrigpingricMiA§iht/is PDU hegrderf or i ng a di sassenbly and/ or

eorrect 1 ogi cal _criinips SRAMIE LI RRCHREAE, TOTP TLE 26, wherel n
splitting the MAC i/éxtraebogithe bardesponding paylpgd;a fini sh fl ag.
appending the corresponding payload to the header;
building a reordering queue PDU;
inserting the reordering queue PDU into a reordering queue
corresponding to a reordering queue identification (ID) and transmission
sequence number (TSN);
performing a reordering function;
performing a disassembly and/or reassembly function; and

demultiplexing by delivering complete MAC SDUs to a correct

logical channel.

27. The method of embodiment 26, wherein splitting the MAC-i/is PDU

includes utilizing a finish flag.

28. A method for processing data for’ each
disassembly/reassembly/demultiplexing unit at a wireless transmit receive unit
(WTRU), the method comprising:

receiving at least one protocol data unit (PDU) including a plurality
of at least a segment of a service data unit (SDU);

disassembling every said at least a segment of an SDU;

delivering a first SDU to a higher layer corresponding to a logical
channel when a full/segment start (FSS) flag is set to “full” and an FSE flagis set
to “full,” delivering extracted SDUs up to the last said at least a segment of an
SDU to a higher layer corresponding to the logical channels indicated by the
LCID fields if greater than 1 said at least a segment of an SDU has been
extracted when the FSS flag is set to “full,” discarding any segment from a

previous PDU stored in a reassembly unit and inserting the last SDU segment
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28. Amet hodf or pr ocessi ngdat af or' each di sassenbl y/ reassenbl y/ denul ti pl exi ng
unit at a wireless transmt receive unit (WRU), the nethod conpri sing:
receiving at |east one protocol data unit (PDU) including a plurality of at
| east a segnent of a service data unit (SDU); disassenbling every said at

| east a segnent of an SDU, delivering a first SDU to a higher

| ayer correspondi ng to a |l ogical channel when a fuII/segrrent start (FSS)
flag is set to "full"” and an FSE flag is set to "full," delivering

extract ed SDtethensassembiyeuhifdf thedlIE Hag issesto ‘éeg@gn%’h@nd)delmrlsgwh@ 0 a

hi gher | ay i e LD
fiolds i1 gPeeeRDIPRIIAANT:]S chiteymcldo EERRIEH Sabllt ERRABY AT

extract ed wh€lD fikld ifFgs FSRfag ss sedtbo tfoll™f ul |, " d| scardl ng any segnent from a

previous PDU stored |n [ S t Iﬁpu segnent
into the reassenbly ﬁﬁf%mkﬁ%%hﬁlrzgééwPéa%n gd‘g{éﬁ %Hpﬁ&s%%%orééP

del i veri ng sdgenenfisthesDthet BSE fhiggisesetl fapy‘éspgmemﬁ”efmdodmangf T8Nthel wagi cal
channel indicate dthe LCI.D field if t

reassenbl i ng tH gl%%é“éeerﬁ‘rifedciwer $2 conﬁ?leeéﬁlil%ﬁeg ?5nhilor efaﬁlﬁﬁ)% hl%her l%ékmhen t he
FSS fl ag i scossdspbraliiggriegicil mdndanacmdwﬁamcmmma&mmsmcmm i vered,
del i vering onpl ssenbl ed S a,hi.ghe or nding to
a | ogi cal Cﬁ%}ﬁﬁ@e%%ﬁ Sgemsnt s e Bl b RCE {“ SPETH field if
the SDU or Shyissegioenill,!deligedag extrad:taahSIDUsrthaﬂE&ebaMdeaelgerﬁmt agddastFSE) f | ag
is set to "fukl,y delivering.ex e SEUs]that a the first and
| ast said at®fahklepste %%gf?ﬂéggféﬁ% TR GRET es?onl%ieng\,\ﬁ) e dokical

ayer® corresponding to
t he | ogi cal cleinaslséhdicatedbg alteal‘bmﬁéllde 1ﬂg®baﬂ)ef thalnd$aucf atjesdtaeegmbatof]l sai d at

| east a segne xtracted scardin nt froma
previ ous PO gbbﬂ&?%eﬂ‘ g#é‘“?%dag 9g A §eCS 89%1”?1%16 rlfrle‘r'fguf Eﬁ[fs(%g'irrg
segnent i ntin the eeatseaﬁ)sl@rttﬂwan&ﬂntsentfngtthe lal%SEDU sgment St the)reassegnhﬂyt and

delivering th S hl“ her | rre [ caI
Channel | nat iR BSE R B efser Pifteney o eRee iR B in 40 o § gt
di scardi ng Ry¥r (&)@@@Mdufig’@Pﬁhaldgli@\lblﬁutﬁlePlﬂdu&t@ﬂgﬁthbmJ(IID&idl&H'SBeﬂﬂEy uni t
and i nsertl the épn SDU segnent into the reassenbly unit if the data of
TSN=n-1 vvas ’cs 6k evi ously delivered, delivering extracted SDUs t hat
ﬁr ehbet \lfveen the fi rsalsgd}diﬂgaﬁhyﬁéﬂgﬁleﬁt ﬂr@ﬁsiﬂ ;ﬁeslieggrmguoétom S4hieo aC

i gher layer corr ondi to t channel s jndicate e LCID
fi ol ds ifyg’Feé‘éieé‘?ﬁi’ bt apd dngegting theladt §§b§s§ﬁs’mm g redBe Rt
extracted, gHeSdath Gif THNEHY1 mrmtbeteﬁ%ﬁomyzubmefmlﬁrbﬁhgttxmcﬁehe
reassenbly gnit and inserti ng t.he %Sl SDU selgrrent into t é]%%_tf)e”bl y unit
i f the FSE PPHg that argpetvpendhe fethand lagthpailatlgastiafgsRnt ol o a

hi gher | ayemgﬁ@nra?&a@mgmdhﬁg foltBe ldgwamian@xamﬁ@ibaﬂeadyem EdIb¥ieldbg LCI D
field if the FSE ?éls set to "fu |ing the

SDU segnent SifRtey than I agid st qagt §F?ﬁ‘%ﬁ’t%@15$&r€?ﬁb%§ﬁ“taﬁ*€‘e‘¢%§¥ g i's set

to "segment anpdnilat ot a FENTOUsIPEStéYe8Vh @wfexésg&hﬂly%ﬁohndsméﬂtﬂ@ a
conbi ned packet if_the said at | east a segnent, of aanﬁJ Jess than 1 or

if the FSE healpst SIUdsegment dnfigpthte reassembly unig
recei ve uni gefpMIRY) akPABePingGhe 2t BIBU (6 G mgwrugy@re&nte@pdxﬂ@@g V(ﬁth'é payl oad

uni t; logical channel indicated by the LCID field if the FSE flag is set to “full;” and
reassembling the SDU segment with a previously stored PDU
segment when the FSS flag is set to “segment” and data of TSN=n-1 was
previously delivered, storing a combined packet if the said at least a segment of
an SDU is less than 1 or if the FSE flag is set to “segment.”



a processor configured to nmultiplex and demultiplex the payload unit;

a buffer configured to store inconplete service data units (SDUs) for
reassenbly; and a transmitter configured to transmt a reassenbl ed SDU.

30. The WIRU of enbodi nent 29, wherein the processor includes a reordering
unit. 31. The WIRU of enbodi nent 29 or 30, wherein the processor

i ncl udes a di sassenbl y/reassenbly unit. 32. Awreless transmt
receive unit (WIRU) configured for processing an enhanced hi gh speed nmedi um
access control @%C—éﬁ@)‘elmdcmsmitrﬁ@eWRUifdﬁ\?ﬁiﬁUt@ng!ﬁ%ﬁlg:cui try configured

to strip a MAG ehs PDLLARAACILA Hdc%i;&%vé:gpégggwggﬁio split the MAC-ehs

PDU header into sections; circuitry configu to extract the corresponding
payl oad; circuitry cemficgsaoedonfiguaghbnthultiplex andalepuritipley thapbepaddt o t he

header; ci rlgﬁi*.try configured to build a reordering queue PDUY,
circuitry contigured to insert the reordering queue PDU into a reordering
queue correspondi ng & bufferrcenfigized testoresnenmpletetserviceatniaownits (BP Ushfpr

transm ssi o%agseégﬁqﬂqagxdnunber (TSN); circuitry configured to performa
reordering fu on;

a transmitter configured to transmit a reassembled SDU.

30. The WTRU of embodiment 29, wherein the processor includes a

reordering unit.

31. The WTRU of embodiment 29 or 30, wherein the processor includes

a disassembly/reassembly unit.

32. A wireless transmit receive unit (WTRU) configured for processing
an enhanced high speed medium access control (MAC-ehs) header, the WTRU
comprising:

circuitry configured to strip a MAC-ehs PDU header;

circuitry configured to split the MAC-ehs PDU header into sections;

circuitry configured to extract the corresponding payload;

circuitry configured to append the corresponding payload to the

header;

circuitry configured to build a reordering queue PDU;

circuitry configured to insert the reordering queue PDU into a
reordering queue corresponding to a reordering queue identification (ID)
and transmission sequence number (TSN);

circuitry configured to perform a reordering function;

circuitry configured to perform a disassembly and/or reassembly
function; and

circuitry configured to deliver complete MAC SDUs to a correct

logical channel.
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circuitry configured to performa disassenbly and/or reassenbly function;
and circuitry configured to deliver conplete MAC SDUs to a
correct logical channel. 33. A base station conprising: a receiver
configured to receive a payload unit; a processor configured to nultiplex
and denul tiplex the payload unit; a buffer configured to store
I nconpl ete service data units (SDUs) for reassenbly; and a transmtter
configured to transmt a MAC-ehs protocol data unit (PDU). 34. A base
station configured for processing an inproved high speed nedi um access

control (MACi/kg) nggggmﬁﬁg@cgﬁfﬁmﬁéatlon conprising: circuitry
configured to strip a MAG-1/ header; circuitry configured to split

the MAG-ifis PDU heaieaceiver eonfigureddngeceive & padlesd Bkt i gured to extract the

correspondi ng payl o a
bayl oad to the heade aadpm%gssy Lodtgur e td Siitgsled An@RRERMIFIBS tRODRFSRPNI Ng

unit;

a buffer configured to store incomplete service data units (SDUs) for
reassembly; and -

a transmitter configured to transmit a MAC-ehs protocol data unit

(PDU).

34. A base station configured for processing an improved high speed
medium access control (MAC-i/is) header, the base station comprising:
circuitry configured to strip a MAC-i/is PDU header;
circuitry configured to split the MAC-i/is PDU header into sections;
circuitry configured to extract the corresponding payload;
circuitry configured to append the corresponding payload to the
header;
circuitry configured to build a reordering queue PDU;
circuitry configured to insert the reordering queue PDU into a
reordering queue corresponding to a reordering queue identification (ID)
and transmission sequence number (TSN);
circuitry configured to perform a reordering function;
circuitry configured to perform a disassembly and/or reassembly
function; and
circuitry configured to deliver complete MAC SDUs to a correct

logical channel.
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circuitry configured to build a reordering queue PDU; circuitry
configured to insert the reordering queue PDU into a reordering queue
corresponding to a reordering queue identification (ID) and transm ssion
sequence nunber (TSN); circuitry configured to performa reordering
function; circuitry configured to performa disassenbly and/or
reassenbly function; and circuitry configured to deliver
conplete MAC SDUs to a correct logical channel. Cainms 1. A nethod for
mul ti pl exi ng service data units (SDUs) in a nedium access control (MAC)
protocol data unit (PDU) for transm ssion over a high speed-downlink shared
channel (HS-DSCH), the nethod conpri sing: creating one or nore
reorderin lgﬁgtocol data units (PDUs), each reordering PDU including one or
nore reordering SDUs, wherein a reordering SDU is a conplete MAC enhanced
hi gh speed (MAC-ehs) SDU or a segnent of a MAC-ehs SDU; creating a MAC ehs

header for, a o % eagel ufi R NG madiled.cak shapnel
i ndi cat or 1( LCIV%)C}HE%J? gﬁ{ﬁﬁ%ﬁ@%ﬁ gergi ?og%rl gag@%hgﬁ% For eagﬁ of t ﬁg one or
nmor e r eor qRIA@)pr@Bté data unit (PRU) érdtahsmisgdorcavapa highl Speéd-ddwhlinkdharadi ng a
| ength of each @%% ne or re SDUs: and a segnentation indication
(SI) fielﬁﬁfEWl 'hggpgfﬁ%nﬁﬂggﬁ?mﬂﬁ?gireordeying PDUs i ndi cati ng:
whet her a firstreh@Rf 8 bl MBrePEIdddrihgphRodot Qhitd @hit@DRIN ehch raordaing e MAC- ehs
SDU or a | ast segnment of a MAC-ehs SDU,  and ) )
including one or more reordering SDUs, wherein a reordering SDU is a complete MAC
enhanced high speed (MAC-¢hs) SDU or a segment of a MAC-ehs SDU;
creating a MAC-ehs header for a MAC PDU, the MAC-¢hs header comprising:
a logical channel indicator (LCID) field indicating a logical
channel for each of the one or more reordering SDUs;
a length indicator (LI) ficld indicating a length of each of the one
or more SDUs; and
a segmentation indication (SI) field for each of the one or more
reordering PDUs indicating:
whether a first reordering SDU in the reordering PDU is a
complete MAC-ehs SDU or a last segment of a MAC-ehs SDU,
and
whether a last reordering SDU in the reordering PDU is a
complete MAC-chs SDU or a first segment of a MAC-¢hs SDU;

and

transmitting the MAC PDU.

2. The method of claim 1 wherein the one or more reordering PDUs include one or

more segments of one or more MAC-ehs SDUs.

3. The method of claim 1 wherein if there is more than one reordering SDU in a

reordering PDU, the SDUs belong to different logical channels.
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whet her a last reordering SDU in the reordering PDU is a conplete MAC-chs
SDU or a first segnent of a MAC-ehs SDU, and transmtting the MAC PDU. 2.
The nethod of claim|l wherein the one or nore reordering PDUs include one
or nore segnments of one or nore MAC-ehs SDUs. 3. The nethod of claim!l
wherein if there is nore than one reordering SDU in a reordering PDU, the
SDUs belong to different |ogical channels. 4. The nmethod of claiml
wherein if there is nore than one reordering SDU in a reordering PDU, the
SDUs belong to different queues. 5. The nethod of claim 1l wherein the

MAC- ehs header further includes one or nore padding bits to maintain timng
alignnment. 6. The nethod of claim1l wherein the MAC-ehs header further

conprising: a transm ssi.on.s ence.nunber field indicatin data sequence
nunber for 'eachﬁ‘ane{rﬂ? Oéﬁgl%ﬁ%ﬁﬁf%n@%?ﬁgﬁ?@%%?r?ﬁ nnggs‘rﬁémf?ag field

i ndi cat i NgegtdérdRtPIIEARESDUR GBS d@ffeRBtducés. t he one or nore reordering
PDUs in the MAC PDU. 7. A nethod for interpreting a segnentation

indication (SI) field in a header of a nmedium access control (MAC) protocol

data unit P i i = iak; annel
( HS- DSCH) ,5('t g ThE ac%t&%??g%@l tHealtARRgH g?l{?aiq%mg WK BRBERTR AN | ol o

in a MAC headeaddingleits3p nfairdhid ticong dignoredi-ng to a reordering PDU;
det er m ni whet her .t her.e, ar re th ne reorder] vice data units
(SDUs) in%he r 8}1&&1?,()'%”05 cbﬁlﬁ vgﬁe in EheEMA%—e s rheacfeg ﬁlﬂh@gco%gﬂnsin%.
a transmission sequence number field indicating a data sequence number for
each of the one or more reordering PDUs; and
a flag field indicating a last reordering PDU for each of the one or more

reordering PDUs in the MAC PDU.

7. A method for interpreting a segmentation indication (SI) field in a header of a
medium access control (MAC) protocol data unit (PDU) transmitted over a high speed-
downlink shared channel (HS-DSCH), the method comprising:

receiving a value of the SI field in a MAC header, the SI field corresponding to a
reordering PDU;

determining whether there are more than one reordering service data units
(SDUs) in the reordering PDU; and
interpreting the value of the SI field based on whether there are more than one

reordering SDUs in the reordering PDU,

wherein the SI field having a value of “00” indicates that a first reordering SDU
of the reordering PDU is a complete MAC enhanced high speed (MAC-¢hs) SDU and a
last reordering SDU of the reordering PDU is a complete MAC-ehs SDU,

wherein the SI field having a value of "01" indicates that the first reordering
SDU of the reordering PDU is a last segment of a MAC-ehs SDU and, if there are more
than one reordering SDUSs in the reordering PDU, the last reordering SDU of the
reordering PDU is a complete MAC-¢hs SDU,

wherein the SI field having a value of "10" indicates that the last reordering

SDU is a first segment of a MAC-ehs SDU and, if there are more than one reordering
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interpreting the value of the SI field based on whether there are nore than
one reordering SDUs in the reordering PDU, wherein the SI field having
a value of "00" indicates that a first reordering SDU of the reordering PDU
is a conplete MAC enhanced hi gh speed (MAC-ehs) SDU and a | ast reordering
SDU of the reordering PDU is a conplete MAC-ehs SDU, wherein the S
field having a value of "0l1" indicates that the first reordering SDU of the
reordering PDU is a | ast segnment of a MAC-ehs SDU and, if there are nore
than one reordering SDUs in the reordering PDU, the |ast reordering SDU of
the reordering PDU is a conpl ete MAC ehs SDU, wherein the SI field
havi ng a \B@Ukein tlie redderingnPIDUathe firdt haxtrddring SLAS bf the oroddaring®BDIYa s a first

segnent of a - S nd, if there are nore than one reordering SDUs
in the re&PH8 %%S%@aﬂirst reordering SDU of the reordering PDU is a
conpl et e MAC- elhedithe 8€eld having WRaLRBIoR " tinendRtatdsi tRAtlif eyd RGna val ue of "11"
indicates that, if there is one reordering SDU in the reordering PDU, the

one reor déeqraginBIPY & the praandiriag SEY il onsreerdgie FPY ispwiddissegmentdfere are
nore than [ 8QK (Walo B ' i e Lhlastind eordering
SDU of t hgq\?gg%grs% 4 I'S gfeﬁgél?ﬁé%gﬁégﬁ%@§@%élc hs SDU a%% t he | ast
r eor der i nPDBDthofirst lwerdesng 8B of ghdAaPurdesn@PPUris t lastspgeent affa MAKKRGDshs SDU.

8. Th t im7 f i Si. f i di f th
o po euBddln bl MRt SDELor SRR BB U TSP B © e
w rel ess teheppUit/receive unit (WRU), the WIRU conpri si ng: a nmedi um

access control enhanced high speed (MAC-ehs) disassenbly unit configured to
di sassenble a first reordering protocol data unit (PDU) into one or nore

‘reordering ser e HpidreRih g &éﬁ%ﬂééﬂ ﬁ%ﬁ?p&f%%geﬂl%s bf theleAei n the

MAC- ehs header conprises a | oglca i ndicator (LCOD) field, a length
i ndi cat or RO baskd eh ¢he interpretatsagofdhe wtlicoef thadl @eldi on (SI) field, wherein the
SI field is repeated per reordering PDU, and indicates whether a first and
a last of the one or nore reordering SDUs in the first reordering PDU are
segnent ed;9. A wigelssCrashipitirecgtvsamt|(WIRIV) theoMT RYuoewrisivgr eassenbl e a

second reordering PDU usin fi in 4t -C{3 .. and a
MAC- chs demnul tiap éiilfnrllaccﬁ?lsl nﬁ:rg%fni%%cre (ei ig[(fllosbgleedl @\@%&E ﬁed?%g%%ﬁb {rme%r dering PDU
to a | ogi cahfighehelisasshidie 4 figt teGidarihg protbdohditheniVRDEhiato@ademore 10. The
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denul ti pl gxhRg cobiises a logical channel indicator (LCID) field, a length indicator (LI) field,
and a segmentation indication (SI) field, wherein the SI field is repeated per reordering
PDU, and indicates whether a first and a last of the one or more reordering SDUs in the
first reordering PDU are segmented;
a MAC-ehs reassembly unit configured to reassemble a second reordering PDU
using the SI field in the MAC-chs header; and
a MAC-ehs demultiplexing unit configured to deliver the second reordering

PDU to a logical channel using the LCID field in the MAC-ehs header.

10.  The WTRU of claim 9 wherein the MAC-¢hs reassembly unit is further
configured to deliver the reassembled second reordering PDU to the MAC-ehs

demultiplexing unit.
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11. The WIRU of claim9 wherein the MAC-ehs reassenbly unit is further
configured to reassenble the second reordering PDU using an SDU or a
segnent of an SDU stored in the MAC-ehs reassenbly unit when the stored SDU
or the segnent of the SDU and one or nore di sassenbl ed SDUs have
consecutive transm ssion sequence nunber field values. 12. The WIRU of
claim 1l wherein the SDU or the segnent of the SDU stored in the MAC ehs
reassenbly unit is not associated with the first reordering PDU.  13. The
WIRU of claim9 wherein the MAC-ehs reassenbly unit is further configured
to discard any SDUs stored in the MAC-ehs reassenbly unit. 14. The WRU of
cl ai m 9 wHdr ei Tht NeTRIBGf elagn P sdssdmihieyM AG#chs reaasdembi jhent is dwrtliegur ed t o

di scard an DUs stored jin the MAC-ehs.r enbl it when any_.stored SDUs
and one orgéﬂ‘%g“éeddﬁoﬁ%sémiigﬁ sggqnd T Qﬂmgefﬂi@gs%ﬁgg@'ﬁéqr\?gegqlgﬂ% si on
sequence rHPWSHrediie ik MACUES reasdepblyl Bt Wédthe ttoeddd D Or wheeghentbhe MAC- ehs
reassenbly unit is further configured to reassenbl e the second reordering
PDU usi ng tBhePHrandepeogneks dijasssehiadnilU otavepRRscelitve trapHisyipl SqUeisg) i n t he
first reorgdeni d before the last SDU in the first reordering PDU.
16. The WIR mgl?ﬁeclﬁ%i%@% wherein the second reordering PDU conprises all
SDUs except for the last SDU in the first reordering PDU. 17. The WIRU of

claim?9 wherei rfrhtfn ReTROGr 8ffn 18 adFeird ME KBRS o GRTRIhRABO tRe SDANSSEERI ON
sequence nunber nb

ield indicating a data sequence nunber for each of the one
or nore r ¢by MeYG-plip PBIYsMblamdit is not assacited gvithi the Grsi rrgrdsaing RPLA | ast
reordering PDU for each of the one or nore reordering PDUs in the MAC PDU.

13.  The WTRU of claim 9 wherein the MAC-ehs reassembly unit is further
configured to discard any SDUs stored in the MAC-ehs reassembly unit.

14. The WTRU of claim 9 wherein the MAC-ehs reassembly unit is further
configured to discard any SDUs stored in the MAC-¢hs reassembly unit when any
stored SDUs and one or more disassembled SDUs do not have consecutive transmission

sequence number field values.

15.  The WTRU of claim 9 wherein the MAC-ehs reassembly unit is further
configured to reassemble the second reordering PDU using one or more SDUs or
segments of SDUs after the first SDU in the first reordering PDU and before the last
SDU in the first reordering PDU.

16.  The WTRU of claim 9 wherein the second reordering PDU comprises all SDUs
except for the last SDU in the first reordering PDU.

17.  The WTRU of claim 9 wherein the MAC-chs header further comprises:

a transmission sequence number field indicating a data sequence number for
each of the one or more reordering PDUs; and

a flag field indicating a last reordering PDU for each of the one or more

reordering PDUs in the MAC PDU.
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