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202 is disassenbled into reordering PDUs by the

di sassenbly entity 204. The reordering PDUs are
distributed to a reordering queue 208 by the
reordering queue distribution entity 206 based on the
recei ved | ogi cal channel identifier. The reordering
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i ncludes at | east one MAC-ehs SDU and/or at |east one
MAC- ehs SDU segnent. A MAC-ehs SDU is segnented on a
priority class basis if a MAC-ehs SDU does not fit
into a reordering PDU. A MAC-ehs PDU i s generated
including at | east one reorglering PDU. The mul tipl exed
MAC- ehs SDUs nay be stored in a corresponding priority
queue before generating the reordering PDUs.

Al ternatively, the reordering PDUs may be generated
fromthe nultipl exed MAC-ehs SDUs and the reordering
PDUs may be stored in a corresponding priority queue.
Alternatively, the received MAC-ehs SDUs may be
buffered in a correspondi ng buffer for each |ogica
channel before nultiplexed based on a | ogical channe
identity, or reordering PDUs are generated.
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[0017] Fi gures 3-4 show a UTRAN-side MAC-ehs entity in
accordance with one enbodi nent; [0018]Figure 5 shows a
UTRAN- si de MAC-ehs entity in accordance wi th another
enbodi nent; [0019] Figures 6-8 show a UTRAN- si de
MAC-ehs entity in accordance with another enbodi nment;
[089701Fi gure 9 shows a UTRONmiA®Y MAC- ehs entity in
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before generating the reordering PDUs. Alternatively, the reordering PDUs may
be generated from the multiplexed MAC-ehs SDUSs and the reordering PDUs may
be stored in a corresponding priority queue. Alternatively, the received MAC-ehs
SDUs may be buffered in a corresponding buffer for each logical channel before

multiplexed based on a logical channel identity, or reordering PDUs are

generated.
[0013] BRIEF DESCRIPTION OF THE DRAWINGS
[0014] 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:

[0015] Figure 1 shows a UTRAN-side MAC-ehs entity proposed for HSPA
evolution;
{0016} Figure 2 shows a UE-side MAC-ehs entity proposed for HSPA
evolution;
[0017] Figures 3-4 show a UTRAN-side MAC-ehs entity in accordance with

one embodiment;
[0018] Figure 5 shows a UTRAN-side MAC-ehs entity in accordance with

another embodiment;
[0019] Figures 6-8 show a UTRAN-side MAC-ehs entity in accordance with

another embodiment;



[0024] The term nol ogy "MAC-ehs payl oad unit" or
"payload unit" wll refer to a MAC-ehs SDU or a

MAC- ehs SDU segnent that is inserted as a payl oad of a
MAC- ehs PDU. The term nology "MAC-d flow' and "l ogi ca
channel " are used interchangeably, and use of one term
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transport format and resource conbination (TFRC)
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segnentation is performed on a priority queue basis
instead of on a per |ogical channel basis. [0029]The
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[0030] The priority queue nmultiplexing entity 318 may
be incorporated into the HARQ entity 320. The TFRC
selection entity 330 nay be attached to the scheduling
and priority handling entity 310, as shown in Figure
4. [0031] Figure 5 shows a UTRAN-side MAC-ehs entity
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wi th anot her enbodinent. In this enbodi nent, the
MAC- ehs SDUs are buffered per | ogical channel and
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meygithan oph N eplhs 8BNS/ or MAC-d flows), and optionally
assigns TSNs. The priority queue multiplexing entity
619 perforns nultiplexing of- reordering PDUs in one
MAC-ehs PD!). [0039] The priority handling entity 618
and its functionalities may be incorporated in the
priority queue multiplexing entity 619, as shown in
Figure 7, (i.e., priority queue multiplexing and TSN
setting entity 702). The segnentation entity 616 or

the LCHID nmultiplexing entity 614 may be extended to
buffer segnments of the MAC-ehs SDUs. The TFRC
selection entity 630 may be attached to the schedul ing
and priority handling entity 610, as shown Figure 8.
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MAC- ehs SDUs from | ogi cal channels, (or MAC-d fl ows),
are stored in queues 912 for each | ogical channel or
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SineHontiy GruapirIRg SR oetr HHARMES BLAtRbFRg wait
h HAREE PoBédoRN 'I&Iet'ﬂ‘R(mdéIbbtiﬂxﬁéﬁﬁitg 680geledts acrmmtsver lRfJ— i nd
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the sane order. If _segnentation is perforned a
Mlermativglygthamenas § 12 mpgadhespsent ﬁs‘gflﬁtaﬁ@%sﬁéa rHﬁ°g1°a1
HDBNEROMES 0RO A QI A8D WBPératalyerd tofher dbfdspbnding LCH-ID
100451The MAC-ehs entit OOO | ncI udes an %h LIX
myliplexing entitics Sty Tlap L Iqmtlpk%?%ﬁ ipléxes
ﬁlA%iéﬁsbsbuarst&%Hl ihYthé uesr 6107 L FdcRied YRS $hd C88espohliing
di sasse ﬁjy&ent ities 1 reassenbly entities 1012

logigal chanpefs asad an ﬁsh%dé}lﬁ)@ deision; whedifing prigrisy and the TFRC
ddiapaihy! &%@kp’%&&&mﬁ tAB5D. 'B48H YR th/ TPRE361EMRAnd the
entity "1002. The di sasse Iy ent | t{’ 1004, di sassenhl es
selestegdareonderimepDBDILD sizeothe s TRy besegreenisg by the
&gﬁ}ég\t&!io%t ol D%ghé’ f’l‘h%@&éﬂnt&ﬁ@@e&i@sﬁs p%‘n?é}ﬁ fsAc- ¢hs SDU
orderin to an appropriate’ reordering queue
if tlys Nb"a%ebs SPU Hees| npjifttdptach seaxdering BRU. t For pgample, if the
reordering PDUs are reordered at the reordering queue
1008 based on the TSN. The .8DU di sassenbly entity 1010
di sassenbl es MAC-ehs SDUs and segnented MAC-ehs SDUs
fromthe reordered reordering PDUs, and delivers them
to the reassenbly entity 1012. The reassenbly entity
1012 reassenbl es segnented MAC-ehs SDUs to ori gi nal
MACehs SDUs for every reordering PDU and forwards the
conpl eted and reassenbl ed MAC-ehs SDUs to the LCHID
demul tiplexing entity 1014. The LCH I D denul ti pl exi ng
entity 1014 routes the conplete MAC-ehs SDUs to the
correct logical channel, or MAC-d flow Optionally,
the SDU di sassenbly entity 1010 and the reassenbly
entlty 1012 may be conbl ned ‘to one entlty
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[ 0050] 4. The net hod of enbodi nent 3 conpri sing
generating reordering PDUs fromthe multipl exed

MAC- ehs SDUs, a reordering PDU including at |east one
MAC- ehs SDU and/ or at | east one MAC-ehs SDU segnent, a
MAC- ehs SDU bei ng segnented on a priority class basis

MARR¥SEDBIS bebhéld@atintek rédriieding PDU sgester thig tholdize of

1005115. The_pet hod of enbodi nent i Si

thenerdering PR Ut canses thgigum of pa edeagg %&Pﬁﬁzﬁ@f the

%rde‘f—ﬁxyppueme%@g&%ﬁtdmn%%ty B 06 SeZgnfent s QJMMS@)UH In

any one _of enbodinents 3-5, Wwherein the nu hﬁ%?
p@@SDII

shigrashsthemerrdgriag P03 tslydes anlypnesepmant Hghp
f’ig&%%% %fsegﬂsmrf@ﬁé NAC-O8 SO LHEF éé%ﬁle%@iﬁon is stored in the

net hod as 1 n any one of enbodi nents 3-

atxqrmlt#tﬁ 61¢iand mgybpteangmitted Fﬁa?h&tfgat R%%dt%t in the
ﬁ%gt% SESP YNGR a;?@k‘ﬁy gidliiPtherERRIRAL datAtsAh the
ored in ndi ng

a corres priority queue. 0054 8. The
maxt hiedrdesingn PR o he aemairingli seemest 3f 7the S is

RGP, O30 S Yo i e o
mef@wtngd’an@ms[ 10855 erEh@dmtﬂ ol the parts afithedta Cosths SDU
]Eave eﬁr%gmﬁte% ﬁﬂ%&%‘gﬁgﬁ 9%11%}55 % QW @ne

curren condition, a selected TFRC,
atrtble hegmnmg@ndroge ROthesind eand 1085 Bichile z8toe ome Phgrethapone

ARG g eSIS’{Is enbodi nents 3-9, wherein a

[0038] The priority handling entity 618 defines relative priorities between
sets of logical channels (and/or MAC-d flows), and optionally assigns TSNs. The
priority queue multiplexing entity 619 performs multiplexing of reordering PDUs
in one MAC-ehs PDU.

[0039] The priority handling entity 618 and its functionalities may be

incorporated in the priority queue multiplexing entity 619, as shown in Figure 7,
(i.e., priority queue multiplexing and TSN setting entity 702). The segmentation
entity 616 or the LCH-ID multiplexing entity 614 may be extended to buffer
segments of the MAC-ehs SDUs. The TFRC selection entity 630 may be attached
to the scheduling and priority handling entity 610, as shown Figure 8.

[0040] Figure 9 shows a UTRAN-side MAC-ehs entity 900 in accordance
with another embodiment. In this embodiment, the MAC-ehs SDUs are buffered
per logical channel. Alternatively, the queues 912 may not be present and data
from different logical channels may flow directly from upper layers to the
corresponding segmentation entities 914. Segmentation is performed per logical
channel on a TTI basis after the buffering. The MAC-ehs SDUs are buffered per
logical channel rather than per priority queue. The MAC-ehs entity 900 includes
a scheduling and priority handling entity 910, an HARQ entity 920, and a TFRC

8-



remai ning part of the MAC-ehs SDU after segnentation
is stored in a segnentation entity. [0057] 11. The
nmet hod as in any one of enbodi ments 4-10, wherein
reordering PDUs fromdifferent priority queues are
mul tipl exed in one MAC-el as PDU. [0058]12. The method

1
[thgggﬁ%gitﬁ?@%o ThE %HEé@ﬁE ah@ pFio¥ity Haﬁﬁ&g@iﬁl@@w@ includes

he nmet hod of enbodi nment risi
Bueyesy 917y sermenpmtione prtitizy 814, nNLGHIE) ngﬁgﬁamgemﬁl%eﬁlﬁ
Hﬁngyf‘lﬁn%hdlﬁ 'eﬁﬁbegbf’@ QﬁhapHQ %ﬂeﬁe lﬂ-‘.hﬁﬁ &}919 The

enbo rising exing t C- ehs

peheduling and |p@rgrrén a@ﬁlammentltb'cﬂéﬁtmwages HHEBCH resqrwzses for

f
reopg)ers%ﬁcoq ; ro tﬁn t |'€>11 xed !l:)l% ; ﬁ%‘g%%es%‘qRQ
ﬁmtmwhmgoxmpmmgmmgﬂamsta@a@ﬁ (HARQ process) of styp and wait
|£ C-ehs SW
E%q{cgggog%cﬁent ed wﬁ?%@gﬁ}&é éﬁ§9gg% ggtgtano?R it into a
Eo@éilbl e r | nFheMAC-phOatity 600 ﬂéhevweMASeEh@Sm}ﬁm upper laygrs.

reor qeer ing %%?E‘r%gfcglgc on pri (8?%85313%{:8?%%%%%? At fRees
9§ Ebforteachn tpgihidUsharred ohAltenfasivElplare didecidy dglivered éast upper

e rin [£0 '
Pa?'grs %xehdpu% any gu_%%tlzl% ’Ph 6@%&; X sﬁ%%n%% séane%%(d l%nt%e
segmentation entity 914. The segmentation entity 914 segments a MAC-ehs
SDU if the MAC-ehs SDU does not fit into a reordering PDU as selected by the

TFRC selection. The reordering PDU contains at most two segments, one at the

beginning and one at the end, and may include zero, one, or more than one MAC-
ehs SDUs. The LCH-ID multiplexing entity 916 then multiplexes reordering
PDUs from multiple logical channels, (i.e., multiple MAC-d flows), based on the
scheduling decision and the TFRC selected by the TFRC selection entity 930.
[0042] The priority handling entity 918 defines relative priorities between
sets of logical channels (and/or MAC-d flows), and optionally assigns TSNs.
Alternatively, the TSNs setting may be performed per logical channel instead of
per priority queue. The priority queue multiplexing entity 919 performs
multiplexing of reordering PDUs in one MAC-ehs PDU. The priority handling
entity and its functionality 918 may be incorporated in the priority queue
multiplexing entity 919. Alternatively, the LCH-ID MUX and priority queue
multiplexing may be combined in one entity and multiplexing may be performed
only on one level, on a logical channel basis.

[0043] The segmentation entity 914 or the LCH-ID multiplexing entity 916
may be extended to buffer outstanding segments of the MAC-ehs SDUs. The
TFRC selection entity 930 may be attached to the scheduling and priority
handling entity 910.



MAC-ehs SDUs from nmultiple |ogical channels are

mul ti pl exed based on scheduling decision and a

sel ected TFRC. [0064] 18. The nethod as in any one of
enbodi nents 14-17, wherein the MAC-ehs SDU is
segnent ed based on a current channel condition, a

@ﬁh@pt ed FizRfe 105%bva 4 WARIREIE WAL LS Eﬁﬁ? 100065 d8rdance

e nethod as in any one of enbodinents 14-18, wherein

withepgiembogdimpent: Ynce MetholTRAN mayparfoen seamppiatian abisr
frxrxg%tﬁ%%ﬁg 14dic? chaBAEy itfﬂ:ﬁéjﬂxggﬂéd ﬁﬁori{fg@%gl]e,zgle cbR@entional

d:as I'n any one of enbodi nents wher ei n
WaE geide MAPBbs entibynis anddifiedctetrefiect these ghangesand 4p gerform
[ [ : . 6 ] .
A e e
190e8ed 2n iper peiohity quéueeh@isiimem%m glomwbd ibeibaged on the

[ - . in a correspondi ng buffer
&%ﬁ‘fe?%g%e%% ?%géﬁgﬁ‘ﬁ%a&@g] 23. The method of
[ea%&ldi merThe MAGmbsi gitity 100e imwhideg ae JIARKQI entityDLROZ, a
Lomt MAC- DUs .st.or | My : -

SR 85 I 08 e
qrenat 4008, BDUalisassamhlynent#iesel 0, rdfwsembiychm_rtithg 1002, and

glgpééa\‘%gf?%‘? ! Iglcl) 1ti8£ 16 {Q) 0 %g%pat.ns%n%ttce:g MALSHIPDUS are
received via the HARQ entity 1002. The disassembly entity 1004 disassembles
the MAC-ehs PDU to reordering PDUs. The reordering queue distribution entity
1006 distributes the reordering PDUs to an appropriate reordering queue 1008

based on the logical channel identity. The reordering PDUs are reordered at the
reordering queue 1008 based on the TSN. The SDU disassembly entity 1010
disassembles MAC-ehs SDUs and segmented MAC-ehs SDUs from the reordered
reordering PDUs, and delivers them to the reassembly entity 1012. The
reassembly entity 1012 reassembles segmented MAC-ehs SDUSs to original MAC-
ehs SDUs for every reordering PDU and forwards the completed and reassembled
MAC-ehs SDUs to the LCH-ID demultiplexing entity 1014. The LCH-ID
demultiplexing entity 1014 routes the complete MAC-ehs SDUs to the correct
logical channel, or MAC-d flow. Optionally, the SDU disassembly entity 1010

and the reassembly entity 1012 may be combined to one entity.

[0046] Embodiments.

[0047] 1. A method of generating a MAC-ehs PDU.

[0048] 2. The method of embodiment 1 comprising receiving MAC-ehs
SDUs.

[0049] 3. The method of embodiment 2 comprising multiplexing the

MAC-ehs SDUs based on a logical channel identity.

-10-



reordering PDUs based on a | ogical channel identity.
[0071] 25. The net hod of enbodi nent 24 conpri sing
generating a MAC- ehs PDU fromthe multipl exed
reordering PDUs based on a priority associated with
the reordering PDUs. [0072]26. The nethod as in any

wosopf enpodi NBRY SméBodSof WasHdRifedtN® iapeilmgSigehémting
segnent ed based on a current channel condition,

SeoFdkring) PRERCEomn the mdtiplsaed MAGEbs SDUs, a gemdpning PDU
TfudiBd AdadInk MACKhOSOUN dRIFAL HaSFdHe MAS:A8 SD‘ME%?EJth,

a remal ni n art of the MAC-ehs SDU after segnentation

p MAECwhs S0, beingsgemmanted agrp prieTity/clagstpis) iés%mmeehs SDU
H@s%@ﬁgﬁnt'b% ,@mefe%%pgj?enbodi ments 23-27, wherein
DUs fro I

reordering ferent priority queues are

9h1} pl exed i riThermetipdofdmbadbyent H@pBIrsing gensratingn MaC-
- : . . of
geﬂr%%lggsh% nt % c onlg?lé §|E %dlrn %&I%sﬁg“ea’ml\ﬁ‘é ghs Pou.
[006217] 31. 6 The Thetthetdod fas émbuylpneef ed@dimoentssidsh, gherein the -
ghﬁ?ﬁé}?éﬁ%h@geﬂslﬁ)Us are stored in a corresponding priority queue before

generating the reordering PDUs.

[0053] 7. The method as in any one of embodiments 3-5, wherein the
reordering PDUs are generated from the multiplexed MAC-ehs SDUs and the
reordering PDUs are stored in a corresponding priority queue.

{0054] 8. The method as in any one of embodiments 3-7, wherein the
MAC-ehs SDUs from multiple logical channels are multiplexed based on
scheduling decision and a selected TFRC.

[0055] 9. The method as in any one of embodiments 3-8; wherein the
MAC-ehs SDU is segmented based on a current channel condition, a selected
TFRC, and a reordering PDU size.

[0056] 10. The method as in any one of embodiments 3-9, wherein a
remaining part of the MAC-ehs SDU after segmentation is stored in a
segmentation entity.

[0057] 11. The method as in any one of embodiments 4-10, wherein
reordering PDUs from different priority queues are multiplexed in one MAC-ehs

PDU.

[0058] 12. The method of embodiment 1 comprising receiving MAC-ehs
SDUs.
{0059] 13. The method of embodiment 12 comprising buffering the MAC-

ehs SDUs in a corresponding buffer for each logical channel.
[0060] 14. The method of embodiment 13 comprising multiplexing the
MAC-ehs SDUs based on a logical channel identity.

-11-



MAC-ehs PDU to reordering PDUs. [0078]32. The nethod
of enbodi ment 31 conprising distributing the
reordering PDUs to an appropriate reordering queue
based on a | ogical channel identity. [0079]33. The
met hod of enbodi nent 32 conprising reordering the

teowifler i ng5PDUBhdaa&fo® Nofe edBbHind 2@ 894 %mpmﬁlé'f%ﬁ&‘itmg
of enbodi nent 33 conprising disassenbling MAC-ehs SDUs

seraderingE Rl fropcth, snudbiplexed dEACIehs r%‘?)Vﬂe‘l‘ ggordering PDU
LRAERE hiadiidde MA@ Qﬁébﬁ'@r anliz a@rféagp&heqméreg@ SDURREmatt,

conprising reassenbling sggnente MAC- ehs SDUs tao an
8r¥4iCrelis WAL beine segmentedgftbe MAGehaeiINg flogs not fit into a

%%Bs 35 conprising forwarding conplete MAC ehs
to an upper | ayer. [0083] 37. A Node-B for

6968l at i ng6MAThemethplief emiodiygetit 38 compsing denepating a MAC-
Qﬁ@ %Iﬁ% Ffe GRORYE hﬁé %ﬁgﬁaggi on priority associated with the

reordering PDUs, the MAC-ehs PDU including at least one reordering PDU.
[0063] 17. The method as in any one of embodiments 14-16, wherein the
MAC-ehs SDUs from multiple logical channels are multiplexed based on
scheduling decision and a selected TFRC.

[0064] 18. The method as in any one of embodiments 14-17, wherein the
MAC-ehs SDU is segmented based on a current channel condition, a selected
TFRC, and a reordering PDU size.

[0065] 19. The method as in any one of embodiments 14-18, wherein a
remaining part of the MAC-ehs SDU after segmentation is stored in a
segmentation entity.

[0066] 20. The method as in any one of embodiments 15-19, wherein
reordering PDUs from different priority queues are multiplexed in one MAC-ehs
PDU.

[0067] 21. The method of embodiment 1 comprising receiving MAC-ehs
SDUs.
[0068] 22. Themethod of embodiment 21 comprising buffering the MAC-

ehs SDUs in a corresponding buffer for each logical channel.

[0069] 23. The method of embodiment 22 comprising generating
reordering PDUs from the MAC-ehs SDUs stored in the buffer, a MAC-ehs SDU
being segmented if the size of the MAC-ehs SDU is greater than a remaining size
of the reordering PDU.

[0070] 24. The method of embodiment 23 comprising multiplexing the

reordering PDUs based on a logical channel identity.
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mul tiplexing entities for nultiplexing MAC ehs SDUs
based on a | ogical channel identity. [0085139. The
Node- B of enbodi ment 38 conprising priority queues.

[ 0086140. The Node-B of enbodi nent 39 conpri sing
segnentation entities for generating reordering PDUs

foorm t he pyl tiplaneghod/benstdinRAID4 compasing gérengtitg A MAC-
Includi ng at | east. one MAC- ehs_SDU a‘%/or at. l.east one

U fopy the grdtiplexed roardestng RIps Based P BHembAsseniatad
Rith¥hk r¥or@bAsg PPARN.S 1T a MAC-ehs SDU does not fit
into a reordefi:ng PDU. [0087] 41. The Node-
K9384i men26.40 Thampetbed aginanyyngof ¢ Qﬁ’e@a%tsl?ﬁﬂﬁe pherginige

Sy S5 SR Ll e s

'NEBQ, Bnésrewdanyg@’@élweenbodl ments 38-41, wherein the
5§ p| eXE@' l'f“ﬁb%pétmﬁ% iR éﬁ@a;fee%uoaﬁexftg BBS @%p&a%&enga

prlorlty ore ene the reordering P
foagoingl paﬂthef mbdeMBCa@:su ﬁD&hwﬁ@nesesmeemsw Heftoged in a

%%m W‘% the reordering PDUs are generated from
? exed MAC-ehs SDUs and the reorderi ng PDUs

K084kt or e28| n Bhecwethodpsridiany quei qfremlaﬂdqum}e 23-27, wherein
S g S b et P ARG e Bl BB RO B MACohs
EPdhnel s are nulti pl exed based on schedul i ng deC| si on

sel ted TF T. s in any
@la%]gf enbodi nen}eap%t{)pgl%%%ﬁggirge gﬁtcﬁg&m@ﬁhs SDU i s
poGaient ed3bas theomethod af erabridimbair?fedompyisiiig fegeiying a MAC-
gﬁesllgﬁbgd TFRC, and a reordering PDU size.

[0077] 31. The method of embodiment 30 comprising disassembling the
MAC-ehs PDU to reordering PDUs.

[0078] 32. The method of embodiment 31 comprising distributing the
reordering PDUs to an appropriate reordering queue based on a logical channel
identity.

[0079] 33. The method of embodiment 32 comprising reordering the
reordering PDUs based on a TSN.

[0080] 34. The method of embodiment 33 comprising disassembling

MAC-ehs SDUs and segmented MAC-ehs SDUs from the reordered reordering
PDUs.

[0081] 35. The method of embodiment 34 comprising reassembling
segmented MAC-ehs SDUs to an original MAC-ehs SDU.
[0082] 36. The method of embodiment 35 comprising forwarding

complete MAC-ehs SDUs to an upper layer.
[0083] 37. A Node-B for generating MAC-ehs PDUs.
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[0092] 46. The Node-B as in any one of enbodi nents
38-45, wherein a renmaining part of the MAC ehs SDU
after segnentation is stored in a segnentation entity.
[0093]47. The Node-B as in any one of enbodi nents
41-46, wherein the priority queue nultiplexing entity
Mo0g4l Pl exgs. r ephéleNodEBPIFS efnbodintbint f 87 €RbmpBFikRE! HCH-ID
queues i n one MAC-ehs PDU. 0094%48 The_ Node- B of
@nﬁea!eﬁ@‘stensmeé frpayltipleging MAEehs SDUslrased oy omel@ﬁgnel
flddsity.or each logical channel. [0095]49. The Node-B of

enbodi ment 48 co r|S| LCH-ID mul tiplexing entities
{Q985}m| ti BPexiHae M&%embgdls@yﬁ 3 geraprising priosi§y gagues.

gfb@@ﬁe' LNt ifye ﬁoﬁQ%‘sLPmeI&?ne%l@% &lﬂfm%%%g?ﬁﬁﬂﬁatmn

rising segmentation entities
ewiovierdor senepmiieg feorderingP s frmpltb«mdmgeé}MAQ&h@ SIUs, a

CEadstd PEpTEH T 100 o8 MRS, 906 Meer i teasPbhegpac-
bled BigUsegment; 8 41AC-ehh §Dmmg&wedm priarityictass basis da
HEAE 9B 519 ERnol BORE RheorBlg oo B of erbod ment. 50
nprisi ng gqueue I'pl'exing entity for
@@Bé} at i ngl a I\’Ml@ Nhée BB efnbodinteiné 40 eomgeisingp Pifdbisty queue

BRI e RAb Bl Ve BRI MO O e NS SR D8 e
a0RY| dn2 rediderihgdPBasi n any one of enbodi nents 49-51
mgglel nt |41§ The Node-B as in any one of embodiments 38-41, wherein the

multiplexed MAC-ehs SDUs are stored in a corresponding priority queue before

generating the reordering PDUs. '

[0089] 43. The Node-B as in any one of embodiments 38-41, wherein the
reordering PDUs are generated from the multiplexed MAC-ehs SDUs and the
reordering PDUs are stored in a corresponding priority queue.

[0090] 44. The Node-B as in any one of embodiments 38-43, wherein the
MAC-ehs SDUs from multiple logical channels are multiplexed based on
scheduling decision and a selected TFRC.

[0091] 45. The Node-B as in any one of embodiments 38-44, wherein the
MAC-ehs SDU is segmented based on a current channel condition, a selected
TFRC, and a reordering PDU size.

[0092] 46. The Node-B as in any one of embodiments 38-45, wherein a
remaining part of the MAC-ehs SDU after segmentation is stored in a
segmentation entity.

[0093] 47. TheNode-B as in any one of embodiments 41-46, wherein the
priority queue multiplexing entity multiplexes reordering PDUs from different
priority queues in one MAC-ehs PDU.
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MAC-ehs SDUs from nmultiple |ogical channels are

mul ti pl exed based on scheduling decision and a

sel ected TFRC. [0099]53. The Node-B as in any one of
enbodi nents 49-52, wherein the MAC-ehs SDU is
segnent ed based on a current channel condition,

?ﬁdﬁﬁbgd BRC, Tfi‘é‘Ci\T@derﬁoétd%fd ngmf’é;}v §1 Z&mérgﬂilgo%é&es, for

as In any one of dinments 4 erern

&uffemgMA@ebaSlef ox ¢ashlpgicadigbammll af t er segment ation
| d9%§°red4b” aTﬁeegﬁ‘?s&é?“&” Bﬁﬂﬂent[%gl%mn%ﬁ g‘eLc D

e-B as In any one o errbo nts 5 |nt

priltiplexingoensitéesrfor niygtiplexing %mMAfB -¢hs| SDYE baed on a logical

r DUs fromdifferent priority queues in one
gt LEHG " [00102] 56. The Node-B of embodi ment 37

&Qm?ﬁi i si n@%ue’ﬂbss Node-Bof feexbiori'gnemetaa hempBikiag f segmentdtion

gﬁhgsai;or ?&%@Q&n re[o%) Jrg:%lggUs E{‘] | gl %F Lefm%jél{g%ﬁUs,

on en generat| ng
rmdeiemg HQUFiDt:hldﬁrg)am ledsd oABLAChSEBDR) stdioreat least bhe MAC-

el BB SIS B P e
hbtefit inte deedrdgriiPPDU.00104] 58. The Node-B of

f‘dg@%jl men%l.57 ‘f"k?e ¢ hnoq’ em%%hl%elmt complnsmg a priority queue
multiplexing entity for generating a MAC-ehs PDU from the reordering PDUs
based on priority associated with the reordering PDUs, the MAC-ehs PDU
including at least one reordering PDU.

[0098] 52. The Node-B as in any one of embodiments 49-51, wherein the
MAC-ehs SDUs from multiple logical channels are multiplexed based on
scheduling decision and a selected TFRC. »

[0099] 53. The Node-B as in any one of embodiments 49-52, wherein the
MAC-ehs SDU is segmented based on a current channel condition, a selected
TFRC, and a reordering PDU size.

{00100] 54. The Node-B as in any one of embodiments 49-53, wherein a
remaining part of the MAC-ehs SDU after segmentation is stored in a
segmentation entity.

[00101] 55. The Node-B as in any one of embodiments 51-54, wherein the
priority queue multiplexing entity multiplexes reordering PDUs from different
priority queues in one MAC-ehs PDU.

[00102] 56. The Node-B of embodiment 37 comprising queues for
buffering MAC-ehs SDUSs for each logical channel.

[00103] 57. The Node-B of embodiment 56 comprising segmentation
entities for generating reordering PDUs from the MAC-ehs SDUs stored in the

-15-



identity (LCHIS) nultiplexing entities for

mul ti pl exing the reordering PDUs based on a | ogical

channel identity. [00105]59. The Node-B of enbodi nent

58 conprising a priority queue nultiplexing entity for

generating a MAC-ehs PDU fromthe nultipl exed

bRALGr éiEUsnbﬁﬁéﬂ Q e&@w tﬁa/s@é épaaeam% ¥id §DU is

t he f eor erlng PDUs. f de-B as in any
tq;fthen‘@(mpmmpg swnsléhe mh&eanﬁ RINé MAC-ehs SDU i s

ted as 6f ONofle-BUSH Qm SI oot élflgq ichannel

selected and a reorderi ng
identibo HeCHE-18% mtﬂtlahymarﬁeltxtfes é’wbm@ltnémg the e@rd BDWs

[ C-ehs SDU after segnentation
?agegg%rggggapﬂahngﬂd&@ ifon entity. [00108] 62. The

[09d651B as59.n dFhe Nnée Bfof emtbodinmentt58 cop@itingwhprienity qieae
Lt
B Pl (BT Y donBiti A S oe PRI 'ReeB B8 mutiplexed
M@:ﬁiahgh PFUs bpSétl 603 pBority MERtIafedrwiph tleaesrdeging PDUs.
= PRL. Ih \/\7I'RU f dj 6 .
M@i% izi n an[’%fé%xie%af?%gronre 2 \b/(fe g &@%E’eﬁgerﬁmhe

MXTiédHq SPU iEheegifbRtdddbasedriondi dfm'nént&hanne‘l'pmhditing, a selected

'?jgﬁ sse(g‘oﬁg%gn%&%ﬂ[?r di sassenbling the MAC ehs PDU

[00107] 61. The Node-B as in any one of embodiments 57-60, wherein a
remaining part of the MAC-ehs SDU after segmentation is stored in a

segmentation entity.
[00108] 62. The Node-B as in any one of embodiments 59-61, wherein the

priority queue multiplexing entity multiplexes reordering PDUs from different
priority queues in one MAC-ehs PDU.

[00109] 63. A WTRU for processing a MAC-ehs PDU.

[00110] 64. The WTRU of embodiment 63 comprising an HARQ entity for
receiving a MAC-ehs PDU.

[00111] 65. The WTRU of embodiment 64 comprising a disassembly
entity for disassembling the MAC-ehs PDU to reordering PDUs.
[00112] 66. The WTRU of embodiment 65 comprising a reordering queue

distribution entity for distributing the reordering PDUs to an appropriate
reordering queue based on a logical channel identity.
[00113] 67. The WTRU of embodiment 66 comprising reordering queues

for reordering the reordering PDUs based on a TSN.
[00114] 68. The WTRU of embodiment 67 comprising disassembly entities
for disassembling MAC-ehs SDUs and segmented MAC-ehs SDUs from the

reordered reordering PDUs.
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[00112] 66. The WIRU of enbodi nent 65 conprising a
reordering queue distribution entity for distributing
the reordering PDUs to an appropriate reordering gueue
based on a | ogical channel identity. [00113]67. The
WRU of enbodi nent 66 conprising reordering queues for

GRAISE! | NG9! NETKLWTRES drefhbbiibent 88 Efingsisify rkadembly entities
00114] 68 The WRU of enbodi nent 67 cogrl S| n

rgawewbhx}g segrpented MA(-ehs SRYsdppnio

d]egrre%ed MC- GARTP éxﬁ@éﬁlﬁllaﬁtrGQrG&ﬁ sing LCH-ID
reordering PDUs. [00115]69. The W odi rent 68

dempltipi¢xing ertitiescsliop rantingtdomplete M%bﬁ@éﬁttp |aﬁg1pper layer.
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stipab hedia, @.ﬁd hetibanmeéedia saeirhse CDIROM dxskne,rmrdydxgﬁa]: wesatile
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18 - di sks, magneto-optical nedia, and optical
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BROGESE9T> B SREF LPUTRON BRORSIOT  FORY SROIORA) Preerso™ afigiial Hepa
mb@@&e(m c£ phrpalitytof titropRice508d, ope eﬁﬁss@m;crapxdc@smlm

FebnafnbrBb PSP cirme binehPe 4 ey Bhles dpotisafon Specific

még&ateatalmlw (ABI@s)DSadQ%gnan&namaUamé Aevays FPGAs) circuits,
rricrgcontroller Ilcat n le | nt egr at ed
9% Lhe% @'Peﬂfs,}léggrat Geyts @gﬁa pistatemas rays

[0BP#S) CA peabelsor imilsoa i withiReftwhrd MbpHe asedto dinplouidnt

I C),, and/or a state _nmachi ne.
é 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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[00119] A processor in association with software may be
used to inplenent a radio frequency transceiver for
use in a wireless transmt receive unit (VWTRU), user
equi pnrent (UE), term nal, base station, radi o network
controller (HWD or any host conputer. The WIRU nay

Jﬁgplu 20 640) i URR! Ak gihic ﬂlgHD&ﬂitﬁ@g dicig (O DB ﬂﬁpla@ unit,
har dvvare an or softvvare as a caner a, le
 digitebmusigplayerca W@@d}iwﬁé e%%%‘aﬁaﬁpjﬁfoﬁﬁ‘ed nternet

Mokl bRMOFRNY #Ereldds MREPARE nefivdFkGWIRIONBodde.

television transceiver, a hands free headset, a
keyboard, a Bluetooth(r) nodul e, a frequency nodul ated
(FM radio unit, a liquid crystal display (LCD)
display unit, an organic light-emtting di ode (OLED)
display unit, a digital nusic player, a nedia player,
a video gane player nodule, an Internet browser,

and/ or any wireless |ocal area network (VWLAN) nodul e.
CLAIM5 What is clainmed is: 1. A nethod for use in

W rel ess conmuni cati on, the nmethod conpri sing:
receiving a service data unit (SDU); storing the
SDU in a priority queue based on a priority class
associated with the SDU, generating a reordering
protocol data unit (PDU) associated with the priority
gqueue, the reordering PDU including a segnment sel ected
fromthe stored SDU; generating a medi um access
control (MAC-ehs) PDU, the MAC-ehs PDU including the
reordering PDU, and transmtting the MAC-ehs PDU via a
hi gh speed downlink shared channel (HS-DSCH).

2. The nmethod of claim1l wherein the receiving a SDU

i ncludes receiving a MAC-ehs SDU, 3. The nethod of
claim1, further conprising: segnmenting the
stored SDU into a plurality of segnents, wherein the
plurality of segnents includes the segnent sel ected
fromthe stored SDU
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4. The method of claim3 wherein the segnenting is
based on a current channel condition, a selected
transport format and resource conbination (TFRC), or a
si ze of reordering PDU. 5. The nethod of claim
1 wherein the receiving a SDU i ncludes receiving a
plurality of SDUs via a plurality of |ogical channels.
6. The nethod of claim1l wherein the generating a
reordering PDU includes generating a first reordering
PDU associated with a first priority queue and
generating a second reor dér PDU associated with a
What dsorfedmestis:or i t y queue, and the generating a MAC ehs
PDU includes including the first reordering PDU and
t he Isecordmetbestfgeyse ingViruss sommpupicatigmcthe msthpfgmprising: 7,
A nq&ggggaq&vgggméamwgbgbess conmuni cation, the nethod
conprising: receiving nmedi um access_contro

( MAGLasRg $he SPHtipa BrorHRgUR g pASEd Eppopriyicksspsipeigivd 2k d SDU;

V"‘Eﬁ/iﬁ'ﬂiﬁnﬁ B doRfrif 51013631 déthieniPPO) associated with ha pS&@TIPeng the
s PDU to roduc a reorde&gﬂg PDU associ at ed
g

recmiqrﬁlg gDHrlpcélllqut%F s&gxaeg% selecte from t s&g t he
I eorgdpdriting a Rlilubiaseds @trél MRIAT-¢Hey PDIY, tied MAE-eanPIDE including the
trans %S|on sequence nunber (TSN); generating a
reQrderipg &3 unit (SDU) based on the reordering PDU;
and transmlttmﬁ thie WA CHeiPDihea Shigh sediddwantjhicshhred bizanned (HS-DSCH).
based on a | ogical channel identifier associated with
the SDU. 8. A Node-B for use in wireless
conmuni cdhk omethotihe dMidel- Bhereinpthé sdceiging & $12Q enchades receiving a
Mﬁen? %&Bed to receive a service data unit (SDU);
ity queue configured to store the SDU based on
a prlorlty cl ass associated wth the SDU; a
segrgent at’I'hQHw%Q% bIICYanﬁ%Sﬁﬁl'le?E&gpr}Mn h the priority queue
and "configure nei'ate a reordering protocol data
uni tsegnRDpg thehwored (SDUemtmg phmUity RE segienty wheseip tam plurality of
‘l[n?scxhﬁﬁjdeg {hQEQ ﬁt sSIbQEEithnoMbstored SDU. @ Priority queue
exing entity configured to generate a nedi um
access control (MAC-ehs) PDU, the MAC-ehs PDU

i ncludi negrpt BRHo8 OF S8k ﬁ@h&@h’ thédd entl D%Jls lﬁsédrcﬂa%éﬂnfehtedhannel

configured to transmt the MAC-e via a Z%
cos e L ERUHTRRSPSN AFBE 2 HATIETS COMBrEHSfERC), Ot a Sidk of reordering
PDU.
5. The method of claim 1 wherein the receiving a SDU includes receiving a

plurality of SDUs via a plurality of logical channels.

6. The method of claim 1 wherein the generating a reordering PDU includes
generating a first reordering PDU associated with a first priority queue and generating a second
reordering PDU associated with a second priority queue, and the generating a MAC-ehs PDU
includes including the first reordering PDU and the second reordering PDU in the MAC-ehs
PDU.



9. The Node-B of claim8 wherein the receiver is
configured to receive a plurality of SDUs via a
plurality of Iogical channels. 10. The Node-B
of claim8 wherein the segnentation entity is
configured to segnent the stored SDU into a plurality
of segnents, wherein the plurality of segnents

i ncl udes the segnent selected fromthe stored SDU

11. The Node-B of claim 10 wherein the segnentation
entity is configured to segnent based on a current
charinel a"omethcud foryse & wiedless ¢apununicatisnpibe method epmprisingt

res t] r
; eo?g}!gr | g%@xﬂ c&e@s &oL%?C%MA@ eklx\sg ggdt%gloggtc&gf (PDU) via a high
SPVﬂdeipwnlmktShﬁéeCk@@rélﬁMéﬁs DXCHWonfigured to receive a MACehs

SDU. jisassembling kRe MAC.eNOPBU By Prodatdh RBaiRe PR agssk@ated with a

segnentation entity is configured to generate a first
Prltoéﬁrcéﬁé‘?rlng PDU associated with a first priority queue

and &o8eAYWe fe@t‘aé P Ob B brARS Rt @fds Widtdtrads i€ dquence
rlorlt{ queue, the priority queue nultipl exing
m@ﬁPTF§N 's conflgured to include the first reordering

%’ﬂ@aﬁr’&l@i seRRe At ﬁrﬁ@(ls/éﬁﬂj bdagd fkt ﬂe&d&rh@ PiCaghs PDU.
Prw\ém{dlrnfé t}?eSSSDI} {oaagggqn Fl?ragn z\{sgq]%{] ai 1t8g1 %\W ﬁl@ﬁ%el }dg&t&‘gﬂg ?ssomated
wﬁﬂﬂgﬁmuentlty configured to receive a medi um access

control (MAC-ehs) protocol data unit (PDU) via a high
speed downl i nk shared channel (HS-DSCH); a
d is a;s s e n‘osl NodeB fok ysecimwfrélgys catmbmications & NeddbBeomprising:

r ce Ver ¢ {' é%lt ucl\(?e a?selr'v(lsc%rdat%un %E%E)U associ at ed
mntﬁ'% bFﬁé? RO 858D reorderi ng queue
di starpriotityi qnaueeamnﬁguyeddo foregthe QDUtb@sed rog arprizetytckaes associated with
rﬁﬁﬁderlng PDU based on the priority class and a

ransm ssi on sequence nunber (TSN); a reassenbly
ent iat spgroomdtion emtisyl associgehwitiathe phiotdts rqwtc @nd| serdiguned o generate a

R B R ) Lk Gl Pl Bl s sopenfylead &b o

ﬁ@@ﬂﬂﬂ@ured to forward the SDU to a | ogical channel
bas %gprf?)ﬂtyaqdeﬁ’eg heRbleSHRRARY cbitRhel té 8ineRRSO AR hcdbsd bontrol

(MAC-ehs) PDU, the MAC-ehs PDU including the reordering PDU; and
a transmitter configured to transmit the MAC-ehs PDU via a high speed downlink
shared channel (HS-DSCH).

9. The Node-B of claim 8 wherein the receiver is configured to receive a plurality

of SDUs via a plurality of logical channels.
10. The Node-B of claim 8 wherein the segmentation entity is configured to

segment the stored SDU into a plurality of segments, wherein the plurality of segments includes
the segment selected from the stored SDU.
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11. The Node-B of claim 10 wherein the segmentation entity is configured to
segment based on a current channel condition, a selected transport format and resource

combination (TFRC), or a size of the reordering PDU.

12. The Node-B of claim 8 wherein the receiver is configured to receive a MAC-
ehs SDU.

13. The Node-B of claim 8 wherein the segmentation entity is configured to
generate a first reordering PDU associated with a first priority queue and a second reordering
PDU associated with a second priority queue, and the priority queue multiplexing entity is
configured to include the first reordering PDU and the second reordering PDU in the MAC-ehs
PDU.

14. A wireless transmit/receive unit (WTRU) comprising:

a hybrid automatic repeat request (HARQ) entity configured to receive a medium
access control (MAC-ehs) protocol data unit (PDU) via a high speed downlink shared channel
(HS-DSCH);

a disassembly entity configured to disassemble the MAC-ehs PDU to produce a
reordering PDU associated with a priority class;

a reordering queue distribution entity configured to organize the reordering PDU based
on the priority class and a transmission sequence number (TSN);

a reassembly entity configured to generate a service data unit (SDU) based on the
reordering PDU; and

a logical channel identity (LCH-ID) demultiplexing entity configured to forward the

SDU to a logical channel based on a logical channel identifier associated with the SDU.



