[ 0001] METHOD AND SYSTEM FOR SUPPORTI NG MULTI PLE
HYBRI D AUTOVATI CREPEAT REQUEST PROCESSES PER

WORMIBNESS!I ON Tl VE | NTERVAL [ 0002] FI ELD OF | NvENTIS&IN7/002779
[ 0003] The present invention is related to wreless
conmuni cati on systens. Myre particularly, the present
invention is related to a nmethod and system for
supporting multiple hybrid automatic repeat request
(H ARQ processes per transmssion tinme interval
(TT1). [0004] BACKGROUND [0005] The third generation
partnership project (3GPP) is currently considering a
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the radio network architecture, (i.e., evolved universal terrestrial radio access

network (UTRAN)). Currently, orthogonal frequency division multiple access
(OFDMA) and single carrier frequency division multiple access (SC-FDMA)
are proposed as air interface technologies to be used in the downlink and
uplink transmissions respectively.

[0006] Meanwhile, 3GPP high speed packet access evolution (HSPA+) is
also being proposed to improve the 3GPP fadio access network capacity and
coverage. In HSPA+, an evolution of the radio interface and the radio network
architecture is being considered. In HSPA+, the air interface technology will
still be based on code division multiple access (CDMA), but with a more
efficient physical layer architecture including independent channelization
codes, (distinguished with respect to channel quality), and multiple-input
multiple-output (MIMO).

[0007] H-ARQ has been adopted by several wireless communication
standards including 8GPP and 3GPP2. Besides the radio link control (RLC)

-1-



mul tiple-output (M M. [0007] H ARQ has been adopted

by several w reless communication standards including
WGOGRPR/iards 3GPP2. Besi des the radi o |ink controPCT/US2007/002779

(RLC) |l ayer's automatic repeat request (ARQ function,

H ARQ provi des i nproved throughput and performance

Wth respect to link adaptation errors and rate

control. Asynchronous H ARQ is used in high speed

downl i nk packet access (HSDPA) and synchronous H ARQ

is used in high speed uplink packet access (HSUPA).
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supporting multiple H-ARQ processes per TTI. A transmitter and a receiver

include a plurality of H-ARQ processes. Each H-ARQ process transmits and
receives one TB per TTI. The transmitter generates a plurality of TBs and
assigns each TB to a particular H-ARQ process. The transmitter sends control
information for the assigned H-ARQ processes and associated TBs to the
receiver. The transmitter sends the TBs using the assigned H-ARQ processes
simultaneously per TTI. After receiving the TBs, the receiver sends feedback
for each of the H-ARQ processes and associated TBs indicating successful or
unsuccessful receipt of each of the TBs to the transmitter. The feedback for
multiple TBs may be combined for the simultaneously transmitted H-ARQ
processes, (i.e., TBs). The control information and the feedback may be sent
via a layer 1 control part or layer 2 or layer 3 signaling. When MIMO is

implemented, one H-ARQ process may be assigned for one MIMO stream, or



unsuccessful receipt of each of the TBs to the

transmtter. The feedback for nultiple TBs may be
woanimmzdsf or t he sinmultaneously transmtted HPER®S2007/002779

processes, (i.e., TBs). The control information and

the feedback may be sent via a layer 1 control part or

| ayer 2 or layer 3 signaling. Wien MMO is

i mpl enment ed, one H ARQ process nay be assigned for one

M MO stream orcodeword. The feedback may include a

hannel quality indicator (CQ). per M M) stream or
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may be had fromthe follow ng description, given by

way of exanple and to be understood in conjunction
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[0018] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0019] The present invention is applicable to any wireless
communication system including, but not limited to, LTE and HSPA+ of the
3GPP standard.

(0020} Figure 1 is a block diagram of a system 100 in accordance with
the present invention. The system 100 includes a transmitter 110 and a
receiver 120. The transmitter 110 and the receiver 120 may be a wireless
transmit/receive unit (WTRU) and a Node-B, or vice versa. The terminology
"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. The terminology "base

station” includes but is not limited to a Node-B, a site controller, an access



transmt/receive unit (WRU) and a Node-B, or vice

versa. The term nol ogy "WRU' includes but is not
woOizni7toezks8 0 a user equi prent (UE), a nobil e st aCTmIS2008/002779

fixed or nobile subscriber unit, a pager, a cellular

t el ephone, a personal digital assistant (PDA), a

conputer, or any other type of user device capable of

operating in a wireless environnent. The term nol ogy

"base station" includes but isnot limtedt o a

Node-B, a site controller, an accesspoint (AP), or any
Potth Py Pp @nt other dypa f rigterdasing dexinensapable 9 oparating in a

witdleds MvifdBissnenvi ronnent. [0021] The transmitter 110
includes a plurality of TB processors 112, a plurality
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simul taneously per TTI. For when_sever al

(0§77 ependEhe tgwmﬁrﬂerdé%% %ﬁ%@a@@ch(qf the TBg fera partigylar H-
AR SrbécaHid £06hs5lifd b anen eiRs sl e MdEhePBEARQ processes

simultaneously per TTI. For example, when several independent spatial data
streams, (i.e., several TBs), are transmitted simultaneously using MIMO, one
H-ARQ process may be assigned to each spatial data stream, (i.e., one TB),
and the multiple spatial data streams may be transmitted simultaneously via
multiple H-ARQ processes.

[0023] The control information processor 116 is configured to send
control information regarding the TBs and the H-ARQ processes associated
with the TBs to the receiver 120 each TTI. The control information includes,
but is not limited to, a transport format and resource indicators (TFRIs) and
H-ARQ-related information. The TFRI includes, but is not limited to,
information about the dynamic part of the TFC, (including TB set size and

modulatjon and coding scheme) and physical channel information, (i.e.,
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H ARQ process may be assigned to each spatial data

stream (i.e., one TB), and the nultiple spatial data
werowamssay be transmitted sinultaneously vi aPauiuSe@re02779

H ARQ processes. [0023] The control information

processor 116 is configured to send contro

informati on regardi ng the TBs and the H ARQ processes

associated with the TBs to the receiver 120 each TTI.

The control information includes, but is not limted

to, a transport format and resource indicators (TFRIS)
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%Zﬁ process successfully received TBs based on the
(0025 trol The Jepdeachh for multiple TBs may be combined for the

simultaneous transmission of H-ARQ processes, (i.e., TBs). The control

xg

information and the feedback may be sent via a layer 1 control part or layer 2
or layer 3 signaling. When MIMO is implemented, the feedback may include a
CQI per MIMO stream, or codeword. '

{0026] Figure 2 shows transmission of associated control information for
supporting simultaneous multiple H-ARQ processes and transmission of
multiple TBs per TTI in accordance with the present invention. The
transmitter 110 sends a set of control information 202a-202n for the set of TBs
transmitted in a common TTI to the receiver 120. The control information
202a-202n for the simultaneous H-ARQ transmissions may be concatenated
into a single packet.

[0027) °© The control information 202a-202n includes information

associating each control information 202a-202n with a corresponding TB. In a
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[ 0025] The feedback for nmultiple TBs may be conbi ned

for the sinultaneous transm ssion of H ARQ processes,
wWO0i20/092258s) . The control information and the Peeadisamki002779

may be sent via a layer 1 control part or |ayer 2 or

| ayer 3 signaling. Wien MMO is inplenented, the

feedback may include a CQ per M MO stream or

codeword. [0026] Figure 2 shows transm ssion of

associ ated control information for supporting

simul taneous multiple H ARQ processes and transmn ssion
congéntivhali ptieeléBs cosymiilicationasydenianie., WHSDPAeapd eESUHPA),

' tion.. The t ' 10 f
conk N3P A0 e FeBEOE ey phiplsglonsen
chanmeh peorfBh (LH., tchighesperdeshated]l @thtrdlihehammdlr GIS-SCCH) in
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righ{ E5iRR81 in P tiRN2034-202n Mok pidebssidBef addh TBansni tt ed

si mul taneously in aone TTI through nultiple H

| A
[00§Bbe s cAihe pantrelgREnERation sIabe GrnsaBSesGAR I d control

partNGd HEE BESB8E1344:08 bAfigydBli GBnsBhat i F%}ﬁécﬁl_sﬁg%fﬁh LTE
i nformati on 202a-202n to its associated TB. Wth the

dovgmlinki physiral dppemaubéieme n30Q ofog; data cgnl associated control

. ||Qam ’u I@g}e@ i gi!@t i ’ i 8 Uk , d
mf202a-%lg2(r?blcels¥% or V\higg? ﬁl'%l SO t%}g%t% gé&: gggg%d\?e? a520 c):aah11 2

contied et (AemptedcasiiG d| Thefoonfwel inferpasienanay Hegpcluded in the
con%ﬁcﬁft‘%i& n8f suft#nd B00. The downlink layer 1 frame structure for
HSPA+ will be based on CDMA technology which may include independent
channelization-codes (distinguished with regard to channel quality) and
MIMO. With variable TTI, the control part may contain control information

for data block mapped onto several subframes. When MIMO is used, the
control information may also contain the allocation of spatial streams or
codewords of different data blocks mapped to different H-ARQ functions per
TTI.

[0028]) Upon reception of the TBs, the receiver 120 sends separate
feedback, (i.e., a positive acknowledgement (ACK) or a negative
acknowledgement (NACK)), for each of the TBs. Figure 2 also shows
transmission of feedback 204a-204n for supporting multiple H-ARQ processes

per TTI in accordance with the present invention. Since multiple feedback
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[0028] The control information nay be transmtted via
a layer 1 control part of one TTlI or |ayer 2 or |ayer
wa@ 280758 ng. Figure 3 shows an LTE downl i nk pRgsius2007/002779
| ayer subframe 300 for data and associ ated control
i nformati on. The subfranme 300 includes a data part,
(denoted as "D'), and a control part, (denoted as
"C'). The control information may be included in the
control part of the subframe 300. The downlink |ayer 1
frame structure for HSPA+ will be based on CDVA
tranwh@mg‘&ﬂ%?@%n riay dome | forl ediffederge iéRQ processes from the

oG BE0E0 £51376ASMERRE Bl A SO 1180048 b i
feedbatly 04 fqmawhldnaﬁ -ABQ provesnri-eol TBhf Homghioasdogiatipa, @#an H-
A ISIRIBE S, P00 SRLE o Bimathe], M Saoraaed o
eachl feedlddko204{-28pato adisdtedhrronespoadking THIARQR process.
08 TR LoPRET el FA s, o T
assbbﬁwaamm&l -ARY) 1meteises epartat maﬁﬁmihait lend( guaapteeci by the
B3R SRCHRR S ETERR ke ol tBosp iy pesen
acodrdingStiaotie: w???m? ;I_)I_atteﬂi ot aeqtande @ﬂ&_ﬁ_ﬁ]ﬁﬁtxfaﬂﬁmﬁter 110
ka8 e Bk BB R SNENR Preaite Fig erppRles the
feelipgcibanky rw&rﬁafgregh 1t30i1m?%%@ceexfdlﬁgn@» f(ﬁﬁ(t}dlf]ieﬁflgr(ﬁﬂbr with
respR O HrA LR LTS RtER AHEIBE SFeabrgR, TS FHoRRAcksFmined
duftlﬁig gﬂa%?é{: Is:lﬁt‘lfpg Mtéi'haﬂvélBQwh@ESiS,sdches%fullﬁ' B):celﬁﬁi by the
recgieg 420} £ BORIELS t?%\R%?ﬁﬁgee?@aF% St TR dummy

padlREAPRE ka RBEAMZP4RehD sb AHAE Bhe timn@ﬂfe&eﬁnp&caw £edogARQ the

process. [0030]. Alter nat i vel re-defi
sugsgrfe} ﬁef@ﬂpfseﬁ TF pihenpihes Ssmemifieh 140 ﬁeqﬂrﬁmshe feedback

padkreecesses can be maintai ned and guaranteed by the
ransmtter 110 and the receiver 120, the feedback

[00§éha 204Fherdipedlaacke A04ac204ndimRaY t be tqomcaiemated 1pky a single
padi@t LBE MnAltiSIBMHERR®) PPodebdds, (D€, thalsflktTBE). 11he number of

feedback, (i.e., the number of ACKs and NACKSs), concatenated into a single
feedback packet is dependent on the number of H-ARQ processes used for
transmission of the TBs. When the number of feedback increases, a more
robust MCS, subcarriers, antenna beams, godewords, or higher transmission
power may be used for transmission of the concatenated feedback packet. Due
to the importance of this feedback packet, a CRC may be attached to the
concatenated feedback packet to improve the error detection at the
transmitter 110.

[0032] The feedback may be included in the control part of the physical
layer frame. Figure 4 shows an LTE uplink physical layer subframe 400
structure. The subframe 400 includes a pilot part 402 and a control and data

7.



knows whi ch feedback corresponds to which H ARQ
process. For exanple, the feedback may be arranged in
weiodtaw22s cendi ng or descendi ng order w th respetsSt@®7/002779
H ARQ I Ds associated with the feedback. This may be
determ ned during the call setup. Alternatively, if a
TB i s successfully received by the receiver 120, the
position for that TB' s feedback may be filled with a
dummy packet with a known pattern so that the
transmtter 110 may recogni ze the successful receipt
paxsf4Q4 e THB fosdbackimmayrienimiddest inl tlfe dedwdeand Wata part 404 of
fe cket. [0031] The feedback 204a-204n may be
thecsouﬁpgg%aﬁé%gtegd into a single packet for multiple H ARQ
processes, (i.e., nmultiple TBs). The nunber of
dbac i .e.., the nunber of ACKs and NACKa),
[00%% catenl%‘gfaé’ dllnﬁ%%tsa si ngl e feedback packet is
[008dpendent. on A haethodbfir efndih@Roultipie EEBe simedtchnkously in a

ransn ssj,on o TBs. When the .number of feedpack
i P RE Rt e hARR Brdcestiiai & SusiPre e EARRS System
inchﬁﬂﬁd g%a totewitids and a kbciodr, botinshe $Eimmipternditye bereiver
. US or, trapnsm.ssj of the goncatenated fee k
incliiB e PR ok BEARR ettt R P He I B par TTL
[0085IZEC M. be Fiid acdthdd taf drhbodinteeit Eratgdidingdhacitep of the
acket to inprove the.err detection at the
tra?‘?ﬁ’ﬁ@ﬁ???%‘?rgg .angﬁﬁ‘?y?ﬁ@BFeedback may be incl uded
[ooié_al the Znn:] I oFhe aiidthod dfheﬁnl : bdsd&k siemdl 2 |ca?tﬁfris"1ﬁgrf%$ step of the
i gyre shows an upl i nk, C ayer subfrane
trapghutder assigrine %@L’gﬁm Paﬁ?é’twgfsﬁ%ﬁeég%ae% | ot part
(00492 and g COHI‘H@JmeQHQd datianady oftife editRdiraeffiagls eoyprising
be included in the control 404 t

d .dat t h
thesshspof fhe &ms%@gﬁnémﬁaﬁﬂ%t@%% for the Bt fiag) the H-
ARRFrq%@éBgs%smiHéd%ﬁhEﬁ% TBMY fleneesisky, in a TTl using

tiple HARQ processes in a w reless comunication .
[003¢Lt em ithcl udt gy methbod msript 3 ob ke gmbodiangrts Sogqmprising

thd Rfep 0®NHY tFL£{snRr! M difg etih\ée'rl‘Bs using the H-ARQ processes
assigned for the TBs simultaneously per TTIL.

[0039] 6. The method as in any of the embodiments 4-5, wherein the
control information includes a TFRI for each TB.

[0040] 7. The method of embodiment 6, wherein rate matching
parameters for each TB are derived from the TFRI.

[0041] 8. The method as in any of the embodiments 6-7, wherein the
control information further includes rate matching parameters for each TB.
[0042] 9. The method as in any of the embodiments 4-8, wherein the

control information includes an H-ARQ process ID assigned to each of the
TBs.
[0043] 10. The method as in any of the embodiments 4-9, wherein the

transmitter sends the control information via a layer 1 control part.



including a plurality of H ARQ processes for
processing nultiple TBs per TTI. [0035] 2. The nethod
wohowEmbzds nent 1 conprising the step of the traasmiSLde/002779
generating a plurality of TBs. [0036] 3. The nethod of
enbodi nent 2 conprising the step of the transmtter
assigning each TB to a particular H ARQ process.
[0037] 4. The nethod as in any of the enbodi nents 2-3
conprising the step of the transmtter sending control
information for the TBs and the HARQ processes
[0044soci afldd wTlhk méthodBs inoanshef thecgnbedimdr36 389, wherkip the

d d t 4
era 4010 B BBl HB-SAR RS Y ok M o
layé+3\@npﬂmgesses assi gned for the TBs si rrul taneousl y

r TTI ., [ 00 nmet hod in ! t
[Oogﬁbodl mgr?‘t s i'%% eFﬁ lPh%nycgﬁP q}/ cl)x?nﬁﬁ i 4 Ll wherein
theicofitrodl &foﬂnIﬁBh fﬁmthee'HBb i Ebnc[aﬁ&ﬂa&]ad 7. The met hod of

di wh t t t
008800 Ty o FP DET o onBn o 1 FRhRTERSAG, 295, further
coniPriding the stdp esmittdhihpa s‘éﬁ’ﬁﬁd:blmfto @adh of\tiss EBs. t he

ntrol _info t|o furt her s.rate matchin
0088 ot dee ¢ AR anthodior Pelnbiest 15 Bt SRRRUSHE the ster
of m‘ef treivrbadid tPgl -MRQ, fenlBadki mtrb@pmat tookhe TBs indicating
i nfor.mation inc es .a s, | SSi to
sucgERsfPI T OISl FEeeBY ok pachiBbadro e the i ngwgzt%
(0028} t he Q%bOdmrﬁlﬁtlfbdgof é&hﬁécﬁhfénﬂzﬂel twiaie there@ngsends
the contro for mat i on Oga | ayer 1 control

acﬁrft”fﬁ@@ﬂ Ni strpgao AR in any of the
(oogobodi maRt S 4R, mehIesEhS ih ARyt sfamsdhbedins@itd S14-1%, wherein
control information via_one of a Ialyer 2 SI gnall % ra%
thegerejyer cancatepafes fhe feasbask formuitipleLBp dntosa spyglé feedback
pacRbt.t he enbodi ments 4-11, wherein the control
information for the TBs i s concatenat ed,

[0050] 17. The method as in any of the embodiments 14-16, wherein
the receiver attaches a CRC to the feedback packet.
[0051] 18. The method as in any of the embodiments 16-17, wherein a

more robust link adaptation scheme is used for the feedback packet as the

number of feedback concatenated in to the feedback packet increases.

[0052] 19. The method as in any of the embodiments 14-18, wherein
the feedback is transmitted via a layer 1 control part.

(0053] 20. The method as in any of the embodiments 14-18, wherein
the feedback is transmitted via one of a layer 2 signaling and a layer 3
signaling.

[0054] 21. The method as in any of the embodiments 14-20, wherein

each feedback includes an H-ARQ process identity via which a corresponding
TB is transmitted.
[0055] 22. The method as in any of the embodiments 14-21, wherein

the transmitter and the receiver implements a synchronous H-ARQ scheme,
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[0046] 13. The nmethod as in any of the enbodi nents

2-12, further conprising the step of attaching a
woeepaErae®s CRC t 0 each of the TBs. [0047] 14. TheTmstdado2779

of enbodi nent 13, further conprising the step of the

recei ver sendi ng H ARQ feedback in response to the TBs

i ndi cating successful or unsuccessful receipt of each

of the TBs to the transmtter. [0048] 15. The nethod

of enbodi ment 14, wherein the receiver sends a CQ for

each M MO stream or codeword. [0049] 16. The nethod as
whéxreba'nyh@ftrahmmmn dlecaEtises] 4¢Hibh fshdbadkn ik hiorr ehich/ di-ARQ

at enat es t%{s feedba k for multiple TBs into a

pmg‘ﬁ‘? 5ot OB A REFSH TR ] 17. The method as in
(0086 of 2% erfiedmeendds a:14n:bﬁl.y Mhtﬂieed;mbbﬂ]ﬁnéxﬁﬁeléﬁﬁﬁ Wherem

attache o_the fee ack 051]
the S RORIde ROIRF BIOTRE BABRAIHE RSOy ierEInag fredipneenst TBe
andéheé recdivet sbhdk fadibptiattb aheSTBe MR coRling ad ther ptdidetermined

f eedback packet as the nunber of feedback concatenated
SeAUANEY the feedback packet increases. [0052] 19. The

[00B%L hod ast. i n By abtHode of "EoBbaRndést 12%, 1&hevdiar ehs ideiver
feedback is transm_tted via a | ayer,

. ntrol. part.
inserigBafummy SereieRee FiyP Sucoertuly Hteiyeft TGO HE fpacatenated
feeéﬂac]@padﬂéerel n the feedback is transmtted VI a one of

a | ayer 2 naling and a | ayer 3. signalng. [Q0
00581 “The %t hothematho Ry 15 2Ry of dhe saphedine 5 84 wherein

the¥r8h &k t6R6Rd ftReGRaditer HelWtes phirdtithRID tBaRGRRSantennas and
identity via which, a_correspondi ngl\’{lﬁg S tranﬁglr#ge,g

recwesantzenasrh%e%fwayago PRPLEpeny Bs are

tranédmitted EE68E B EhBtibIANSRhhh %aaﬁdaﬂmﬁuﬂﬁgw aﬂewords

| ements a synchronous H ARQ schene, wher eby t

[00BPhnam Heor /B gHtRGY, ORISR, Mherge i Erpnsmitter
s SR PLOAREPFR 36N o8B of MNEAEL Flth RaE dollBivBEd.

[0060] 27. The method as in any of the embodiments 1-26, wherein

the wireless communication system is a 3G LTE system.

{0061] 28. The method as in any of the embodiments 1-26, wherein
the wireless communication system is HSPA+ in a 3GPP.

[0062] . 29. A wireless communication system for sending multiple
TBs simultaneously per TTI using multiple H-ARQ processes.

[0063] 30. The system of embodiment 29 comprising a transmitter
comprising a plurality of H-ARQ processes to transmit multiple TBs
simultaneously per TTI.

[0064] 31. The system of embodiment 30 wherein the transmitter
comprises a control information processor configured to send control
information regarding the TBs and H-ARQ f)rocesses associated with the TBs.
[0065] 32. The system of embodiment 31, comprising a receiver
comprising a plurality of H-ARQ processes to process multiple TBs

simultaneously based on the control information and send feedback in

-10-



[0056] 23. The nmethod as in any of the enbodi nents
14-22, wherein the transmtter and the receiver
waorbeTiiaz2ss a predet ermi ned sequence of TBs and PO®/US2007/002779

recei ver sends feedback to the TBs according t o the
predet erm ned sequence. [0057] 24. The met hod of
enbodi nent 23, wherein the receiver inserts a dumy
sequence for a successfully received TB into the
concat enat ed feedback packet. [0058] 25. The nethod as
in any of the enbodi nents 5-24, wherein the .

resgongasathée B saindidating sweesséil emepsnseessiy) tpegintiof egeh of the

TB” snit antt%nnas and receiver antennas, respectively,
st*ﬁ%%’r’@ﬁ% MO, whereby the TBs are transnitted vja

[0ogsle of B8l tifihe systenms icamy of the pmhadiments 3dv}ss Jgherein
[0059]. 26. The net.had. of [ 5, wherein the
thef’?%tﬁ”giﬂ”fff”érpaﬁggilﬁ 1slaf’)shg ggrgﬁ] teI‘ath one of MMO =
[0oS1r eam gad cTtewsysten] @0 6ahbaiimenite3de rthareirs TRk gAgtahing
t he enbodi nen 1-26, . ' t rel ess
Par&@ﬁ"ﬁ?ﬁifeaﬁga?l&%ee%q‘éﬁ%%qﬁﬁ%%t em [0061] 28. _
[00881e et 3ed aThensyabymods irheng mfdlie rrenbatdimengs »f herein
the wi.rel ess gonmmunijcat.i gn ' '
the [ 3Bl RfoSRaHOR P EEE SRR AP La P SR pardlpBuedibr cach
tsending multiple TBs sinmultaneously per TTI using

nmul tiple H ARO processes, [0063],.30 !;13; . ;
[006%hodi meift 25%*0"??5&?@ ok Va%st%et‘%né@ cone%l? %311 n%rg’aWherem
theRlonta] iihforafatin RQlpiacas BPARQ prdcess iBiassigmed]; tol eachpd the
si mul taneously per TTl. [0064] 31. The system of
TBenbodi ment 30 wherein the transnmitter conprises a

(00§68t r ol g7f orred kpstent A€ @6 30l Gftte gubedinentsHid36, wherein
control informatjon regarijis??g thetT§s apd H ARQ

thepnopira] daformadinn igrsept Xia & 1ayRe hrgmts (R%E] 32. The

(00FXPt €M ofg enbpdi EPpabn3ds i6 AERT biSiHgembbanréntsr31-36, wherein

the control information is sent via one of a layer 2 signaling and a layer 3

signaling.

[0072] 39. The system as in any of the embodiments 31-38, wherein
the control information for the TBs is concatenated.

[0073] 40. The system as in any of the embodiments 30-39, wherein a
separate CRC is attached to each of the TBs.

[0074] 41. 'The system as in any of the embodiments 32-40 wherein
the receiver concatenates the feedback for multiple TBs into a single feedback
packet. '

[0075] 42. 'The system of embodiment 41, wherein the receiver
attaches a CRC to the feedback packet.

[0076] 43. The system as in any of the embodiments 41-42, wherein

the receiver uses a more robust link adaptation scheme for the feedback
packet as the number of feedback concatenated into the feedback packet

increases.

-11-



conprising a plurality of H ARQ processes to process

mul tiple TBs sinultaneously based on the contro
wonbwrozsgon and send feedback inresponse to tReT/IB007/002779

i ndi cati ng successful or unsuccessful receipt of each

of the TBs to the transmtter. [0066] 33. The system

as in any of the enbodi nents 31-32, wherein the

control information includes a TFRI for each TB.

[0067] 34. The system of enbodi nent 33, wherein rate

natchlng paraneters for each TB are derived fromthe

[067#k . [ 0868] The symtems astionams of nhan;zThﬁdu?hﬁts t32-43 wherein

trol information

thERRAhER Y fraflarifted YR hGhDor I Pson% By Nformiion o

further includes rate m
[09%d69] 360- ThEhe pyetem as mmnmyf ﬂﬁe ehrhodithefiTB2US, wherein

thg’]f‘eéﬁbacwfé' @fe{ﬁ Bﬁ@teﬁo{)}a gn{s ¥ Q r]%at8+ Lnc ude?§a7@] layer 3

RQ process assi gned to edc
ﬂg@?hnghe systemas in any of the enbodlnents 31- 36,

rein jhe nf or.mat i on t via alayer 1
dé@ﬁt r ol péz;rt %F%ﬁgit]enﬁg uﬂ?enys%t OFiFPlﬁW;? 84-40paherein
eaginfredbadnincl@dess6p HAERQi protdis identitPhid MHRENRLd do?fbsb%ndlng

of a layer 2 signaling and a | ayer 3
TT&EQ&a%lng '0072] 39. The systemas in any of the

Si
[OO&Q%Odl medt.s Jth@8ystehcnegiin drjeoftHY bRbolthOR1¥EE3.28, {Plerein

d. 73] 40. Th ystem as in
ind RaoliRitel GRUGAF FERvEen Bt vmcmatps: B ARGRe-heme,
whegelgt tthe hirdntmigtat hreabgiibes Wasich| RRABAK Lis fhewiid! ARG

%ggg of the enbodi ments 32-40 wherein the
ProtETe Vs 0510?185?(2% iR&Edback for nmultiple TBs

[008ai o a sitngl @H@?ﬁﬂt@ﬁka@@&lﬁ%& ofl e/ ShpdimdiIE $H 3% e WPherein

n the recejver
heOftra%%% tl:erxrepransmxts tﬁ Bs in a predetermlned sequence and the

receiver sends the feedback to the TBs according to the predetermined
sequence.

[0082] 49.  The system of embodiment 48, wherein the receiver inserts
a dummy sequence for a successfully received TB into the concatenated
feedback packet.

[0083] 50. The system as in any of the embodiments 32-49, wherein
the transmitter and the receiver include a plurality of transmit antennas and
receive antennas, respectively, to implement MIMO, whereby the TBs are
transmitted via one of multiple antenna beams and codewords.

[0084] ~ 51. The system of embodiment 50, wherein the transmitter
assigns one H-ARQ for each one of MIMO stream and codeword.

[0085] 52. The system as in any of the embodiments 50-51, wherein
the receiver sends a CQI for each one of MIMO stream and codeword.

[0086] 53. The system as in any of the embodiments 29-52, wherein
the wireless communication system is a 3G LTE system.

[0087] 54. The system as in any of the embodiments 29-52, wherein

the wireless communication system is 3GPP HSPA+ system.

-12-



attaches a CRC to the feedback packet. [0076] 43. The

systemas in any of the enbodi nents 41-42, wherein the
woeoEiogEss uses a nore robust |ink adaptati on sebems2§0e/002779

t he feedback packet as the nunber of feedback

concatenated into the feedback packet increases.[0077]

44, The systemas in any of the enbodi nents 32-43,

wherein the feedback is transmtted via a layer 1

control part. [0078] 45. The systemas in any of the

enbodi nents 32-43, wherein the feedback is transmtted
[00#8h one &A. aAJayelpparastug;naforngse&ﬂﬂn@ neYieiplé SIRHabbRg TTI

of the errbodl ment s
%@Qﬁéoumﬁé}l%l?% %é@#ﬁrﬁnéiz‘%@ Pr?‘%/?é?‘ffdes an H ARQ process
[0G8&knt i t y56i a T 8111tm'a¢0$ bESﬁQBdiﬂg%&ltTﬁ bewg)g%:ilﬁn%%:%lﬁﬂahty of

em a
B g0l sa TiE Y Eieh dvt tistiret o ceBeiloat least one TB
foriﬁ@;h&mbaiomar@ptd&bﬂﬂ@uscdrbeﬁsf?scggm‘:‘k whe][ eby WL he
1S or 1 C
O R ek e o ey o
H-ABQ Theoceysdsemoas tishsadiy Qfndt hﬁic@i’dtéﬁdhd%ﬁbﬁn?’gﬂg per TTI
transnmts the TBs |

o I e Sl S Bl ok b s e T ndicatiog

sucteestiloakuhemcbois B caipt OF daagoﬂ&etzlaem%& dgjer m ned
stem_of enbodi nent 48,

enc 0082] 49. The s
[OO\%E :J ein %tan : o PPRATALHS e?%/ smbodimapt &Y fartber fepmprising a
con$tudC &ﬁﬁifrﬂidtibd epicksdr TBohfiherelin&oC QRGAL Rt efbceive (3 control

f Kk ket Q0083] 50. The systemas In any
mf‘%r?i‘ga acﬁ%é)%élllf’cegsth?[z'f% a]nwwm ProgeseesapRsariated wartthe{EBs.

[0092kcei versg. ncimide agpatdthd! bt ¥niodihans rsé %%?&ﬂﬁ/glé%mml
it e bRl P o 4 Y- L0 1Pl ement MO

[0093] 60. The apparatus of embodiment 59, wherein rate matching
parameters for each TB are derived from the TFRL.

[0094] 61. The apparatus as in any of the embodiments 58-60,
wherein the control information further includes rate matching parameters
for each TB. i

[0095] 62. The apparatus as in any of the embodiments 58- 61,
wherein the control information includes an H-ARQ process ID assigned to
each of the TBs.

[0096] 63. The apparatus as in any of the embodiments 58-62,
wherein the control information is sent via a layer 1 control part.
[0097] 64. The apparatus as in é.ny of the embodiments 58-62,

wherein the control information is sent via one of a layer 2 signaling and a
layer 3 signaling.
[0098] '~ 65. The apparatus as in any of the embodiments 58-64,
wherein the control information for the TBs is concatenated.

[0099] . 86. The apparatus as in any of the embodiments 56-65,
. wherein a separate CRC is attached to each of the TBs.
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transmtted via one of nultiple antenna beans and

codewords. [0084] 51. The system of enbodi nent 50,
woher@oesghe transmitter assigns one H ARQ f or Peaais2mne02779

of M MO stream and codeword. [0085] 52. The system as

in any of the enbodi nments 50-51, wherein the receiver

sends a CQ for each one of M MO stream and podevvord.

[0086] 53. The systemas in any of the enbodiments

29-52, wherein the wirel ess communi cati on systemis a

3G LTE system [0087] 54. The systemas in any of the
[004R8bdi mefik-s Bhes 2apnererus rast lin iy e b sthec embodigaht 57-66,

[ . + tem [ 0088] .55. .An tus
whsHGth il e ek it Poat R bt kel redbReB BB FE Lo, ng
[0040Lt i pl B84+ AKherapressass o&'O@ﬁB])cllﬁﬁentT;w_}_gﬁnaf@hU§ ORC is

Emﬁﬂ B hsing a plurality o processors,

attgac B prfgg(gg%%r@%égf{ﬁg configured to generate at

[ooregkt orfP.TB Floy apmmatﬁsssisomn?ad)rrﬁgbgq;h&s fﬁlsﬂgﬁﬁﬁbﬂ@d 67-68,

. [0 ..+ WA rat us enbodi
whdbbin B8 rfuse ke BB Blonscflems. Bdsed der thy foedhadk packet
as reonwmber vEferdbh élptancabsdied iﬂ'ﬁd; thé fm;!dbagw %&éﬁmm@ses.
fe ack,in response to.,the receive S .

[OO?? cat ?ﬂ)g sﬁ‘&eesaﬁpﬁga%’rs GstRcBREf o thecembodipentsg: $7-69,
wherfein libe feibavieds fBnsnlif0a Via 88aydihe capRar ghis Of

di t 57 further conmprising a control information
[Oogg%)]gesggﬁ “confl%y fPRATYESs 8fd I ndRY etleithe embodinents 57-69,

whenein the feaiback datelimgnitied viBonanst ot 2P4iRREBRE And a layer
3 si Pci ated with the TBs. [0092] 59. The apparatus of
S%r%%olaig'nent 58, wherein the control infornmation

[00104)l udes2a TARe fappapael EB. ;ﬂ Q%!;ﬂ%f?%heTgxggang?gélggg%?ﬂL
RS N R R S 4 N
cormppandiingSTBSs trandmitiefl. t he errbodi nments 58-60, wher ein
contral infQrmption further includes rate matching

[OO%(E@ amet él@moug% &en}aeatures and elements of the present invention are
described in the preferred embodiments in particular combinations, each
feature or element can be used alone without the other features and elements
of the preferred embodiments or in various combinations with or without
other features and elements of the present invention. The methods or flow
charts provided in the present invention may be implemented in a computer
program, software, or firmware tangibly embodied in a computer-readable
storage medium for execution by a general purpose computer or a processor.
Examples of computer-readable storage mediums include a read only memory
(ROM), a random access memory (RAM), a register, cache memory,
semiconductor memory devices, magnetic media such as internal hard disks
and removable disks, magneto-optical media, and optical media such as CD-
ROM disks, and digital versatile disks (DVDs).

[00107] Suitable processors include, by way of example, a general
purpose processor, a special purpose procéssor, a conventional processor, a

digital signal processor (DSP), a plurality of microprocessors, one or more
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for each TB. [0095] 62. The apparatus as in any of the

enbodi nents 58-61, wherein the control information
wonel7wdzss an H ARQ process | D assigned to eachrof/uskm7/002779

TBs. [0096] 63. The apparatus as in any of the

enbodi nents 58-62, wherein the control information is

sent via a layer 1 control part. [0097] 64. The

apparatus as in any of the enbodi nents 58-62, wherein

the control information is sent via one of a |ayer 2

signaling and a layer 3 signaling. [0098] 65. The
mignrroetssersin associayioofwithe BPEPadraRNtmtsN &4 a WEE&iiroller,

t f or..th | ncat enat ed.
A BPRLE Sl IR diffeita Cagiteys Ricid Ernsanirenile Gate
Arsay SPGide) eimvuitss epgr ather ERpe iof iatégeabar cir@uﬁ;aél@) Ofnd/or a
std186n [900100] 67. The apparatus as in any of
enbodi nents 57-66, wherein the feedback is
[0Q188¢ at enAt gototeskor ainSidigbdatieRdbagk fFeksic Ihg%RCé] used to
apparat us of .enmbodj nent 67, wherein a
1m§?e( % $§1 fﬁ ‘f%ﬁﬁﬁ%‘k""’ﬁ’é@ﬁ T UTWEZYH‘@QSS qnq@smlt receive

“WOQWWUB asori Equipyndtlc (UE), GEBRMAIE N obe Otafifin, 08I hBtwork
cor% ?ﬁg)c | i nk adaptation schene is used for t

Kt Y (408t neprpRittels el PWAIRTE omet éﬁatl@@ﬂ in

congnnt:’ﬁoﬂi et eesthae k@bntdiCHERASEBvald
1&&51 t hg enmbodi rrenfiu[se %gggsgf\%ﬁgg%mh as

(?%P%ratus as in any
FTPe8dBgek crRers 1612 ¥ 1daoRbgneay epeakerphone) a vibration

deyiae,ta spbéﬂkb@% nﬁlrop_ﬂaﬁea@ﬁﬁéﬁfsﬂﬁl Banbébigdly

a n‘go%lﬁge ;le gglé rel n the feegbaéﬁ&l gQ{arx:?r%%ree heaéiset
Koy 8 Blytogth® module,,p fragueney morujated SFM) radio unit, a

ligsidy naysmg di$f1830FICHY didi8y aRRRr AU

<Ol§,l:5§ nt S 57 71 vvherlﬁlnyeach f eedﬂ%c%gb m%}ycfg{m “diode

g?élfﬁ’ BYSRIY; gestigrte) music\plpger; @ media player, a video game
player module, an Internet browser, and/or any wireless local area network
(WLAN) module.
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corresponding TB is transmtted. [00106] Although the
features and el enents of the present invention are
wdeswrootssl i n the preferred enbodi nents i n par PCTWIS207/002779
conbi nati ons, each feature or elenment can be used
al one without the other features and el enents of the
preferred enbodi nents or in various conbinations with
or without other features and el ements of the present
i nvention. The nmethods or flow charts provided in the
present invention may be inplenented in a conputer
program software, or fir@GhAIMS angi bly enbodied in a
WRMRUGEmE£adabl e storage nedi um for execution by a
gener a ?urpose conputer or a processor. Examples of
. conput er In @attiveless soomageicatidh ystdm dhelddiny haaghaMtyer and
R acces
R ?rgegg?g%er fanke t{r?eq{r%%%@ersaerrln R dﬂ%cfa}évregn’é%‘i‘@}nge@l Rlygality of

hﬂbavgh etltqmwbdlrapsaln hreqeest r{I—EARQ) iﬂ@bdsdéb Stles ﬁ@essmﬁ multiple

etootlc dla tica
B e su&#g@%e)ﬁﬁ s&ﬂ’d

1 & giethed for
Se’@%)multﬁﬂéOTBsSLqimﬁhhﬁemslﬁ efb ok sTu‘mc{lgg& xEMltﬁﬁa{ PLARQ
gggg% g‘qug ral glur ose processor, a speci al

ur oée proce ventional processor, a digital

s ig hla¢ tyamendtien ge(xél&lﬁng @ pRiralisy of T'Bef

mc ocessQrs, ane. or croprocessors in

AP SRA he SRR et S e LT or ARG process

ni ctleetransnlitter sed\hipki &ﬁtﬁo@ infSP@Gkfontrot BAE TR AM the H-ARQ
rCl [ CUI tss %Aﬁ iﬂltgﬁji'lgq rarmabl e Gate Arrays
PrOCSERERASSRAP G ¥ ecSFﬁ%“’Gf" 3l egrated circuit

(1 Ohe andisatitter SeatihdToed TH2. udiBB1HR] H%R@ﬁ?&%@ges' &sgned
forac%S Wi th Oftmﬁ?i may be used to inplenen

'15‘&8‘5 er for uselnavvlreless

transmt recei ve unit (WIRU), user equiprment (XJE),

ro nal bas station, radio network controller
I\% oTh hﬁ)‘i P% Elaf’ﬁl}t whereindherrutned jnfosmatiod inpludes a

trameﬁbﬁ%fm@ﬂaﬂd s JREk I RBeatoFPTRRE e Lak % Tifr dwar e
and/ or software, such as a canmera, a Vvideo canera

nodul e, a vi deophone, a speakerphone, a vibration
3. The method of claim 2 wherein rate matching parameters for

each TB are derived from the TFRI.

4, The method of claim 2 wherein the control information further

includes rate matching parameters for each TB.

5. The method of claim 1 wherein the control information includes
an H-ARQ process identity (ID) assigned to each of the TBs.

6. The method of claim 1 wherein the transmitter sends the control

information via a layer 1 control part.
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devi ce, a speaker, a m crophone, a television

transcei ver, a hands free headset, a keyboard, a
wahoetoozask(r) nodul e, a frequency nodul at ed ( FRETAUA206/002779

unit, a liquid crystal display (LCD) display unit, an

organic light-emtting diode (OLED) display unit, a

digital nusic player, a nedia player, a video gane

pl ayer nodul e, an Internet browser, and/or any

wi rel ess | ocal area network (W.AN) nodul e. CLAI M5 What

is clained is: 1. In a wireless comrmuni cati on system

i ncT.udi MBheantathod of tiadm hn&eaemeﬂmi trensmibidéhsérts the control

. ansnmitter an her cei v urallty of
mf{ﬂ aéanau%gne Pa& epea?lgf‘% %?P a/Xﬁ%)a Sﬁg‘gcels%es for
pr ocessr ng rrul t| pl e transport bl ocks (TBs) per

i 01 pl et B G) R i TReRGuErmRRR BF the

TBbhsé\E@cmt@@aetéaes, the net hod conprising: the
transmtter generating a plurality of TBs; the
transmtter assigning each TB to a particular H ARQ

Pr 08ESS; Th@me&léadrﬁfréltahﬁgQﬁﬁmHmmﬁm@J i nf o(rjmati on

or TBs and t he A cesses a ted w

| heatBEIPE A FParRIBAITLE rRAARY TPLRIGRED £ SNl thy TBs-
the TBs using the H-ARQ processes assigned for the TBs
sinmulta us p he nmet hod of claim1l

whet®i nrlﬁﬁ Ht%h?‘fo‘-’li R FOmRIEIRES a transport

f or fmd redBibel %ﬁﬂ&fn"g&llNHQCﬁb@lﬁatﬁ(Tm%pﬁﬂé e eaefe TBs iddicating
The met hod of cl ajm 2, wherei np’age mat chi ng paranpeters

sugegpsfuberunmiceessfgbracoing of eaeh to ghe Sﬁ%iitﬁ&d
of claim?2 wherein the control i nformatr on further

i ncludes rate matching. paraneters for each TB. 5. The
met hbd ofbe method ofhelaim, 19 (rehessin tBe 1eRpigereereH 2 channel

quhR§} Ul8fcator (CQI) for each multiple-input multiple-output (MIMO)

stream. .

12. The method of claim 10 wherein the receiver concatenates the

feedback for multiple TBs into a single feedback packet.

13. The method of claim 12 wherein the receiver attaches a cyclic
redundancy check (CRC) to the feedback packet.

14. The method of claim 12 wherein a more robust link adaptation
scheme is used for the feedback packet as the number of feedback

concatenated in to the feedback packet increases.

15. The method of claim 10 wherein the feedback is transmitted via a

layer 1 control part.
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an H ARQ process identity (ID) assigned to each of the

TBs. 6. The nethod of claim 1l wherein the transmtter
weemd®9r2sg control information via a |ayer 1 cearmskoo7/002779

part.7. The nmethod of claim 1 wherein the transmtter

sends the control information via one of a |ayer 2

signaling and a layer 3 signaling. 8 The nethod of

claim1 wherein the control information for the TBs is

concatenated. 9. The nethod of claim1 further

conprising: attaching a separate cyclic redundancy

chet8. ( CREI&: nhethed alf chfint 18 Wibsreid Bhe Témibaek s draismitted via

rt her. conprisi the recel ver sendi ng H ARQ
°n?8’gﬂg] #Jﬁlgpé‘ f)a ﬁg’ W%t cating successf ul
or unsuccessful rece| pt of each of the TBs to the
tran The neth f claim.l I.n
Feoliver TEE metioa AEHAGR F.aThers RaPR dpoibackapehie an H-
AR phoddil iddteryivan whithl htdopres pondipigtTI6 8 dnsatiteam .

12. The nmethod of claim 10 wherein the receiver
concatenates the feedback for multiple TBs into a

singe feREbRshoRaS REm 16 whgi&ﬂmﬁﬂn%lﬁbﬂhﬁd }Be receiver

vvher ein the receiv es a r edundancy
hrargnt TRy chy snfm%gkég&o%@s Lﬁhe ranswties regtemizes

w}ﬁ&}@fé@disacwibefoelv&mah ARG 9bwetss bhgkd ad ArRBERAIAEE fning.

is used for the feedback packet as the nunber of

f eedback concatenated in to the feedback packet

| NChgasePhe knethbQ@FEREROT) WherbR fRelFaNbRliRbN ah@&he receiver

feedback is transmtted via a layer 1 control part.16.
majpkaines Rerfleserraingtiegnengroticl Bs eRd theagpeivrr pends feedback to
thd Tﬁ%si&$xtcﬁﬂg¥b %@{-]}_Fecféﬁel%h@ki% qéeddnal ing and a layer

3 signaling. he net hod of "cl aim 10 wherein each

f eedback includes an HARQ process identity via which a

cor bgSPoifl NGethBd 5f LLARSTY tWiRdein the receiver inserts a dummy

sequence for a successfully received TB into the concatenated feedback packet.

21. The method of claim 1 wherein the transmitter and the receiver
include a plurality of transmit antennas and receiver antennas, respectively,
to implement multiple-input multiple-output (MIMO), whereby the TBs are

transmitted via one of multiple antenna beams and multiple codewords.

22. The method of claim 21 wherein the transmitter assigns one H-
ARQ for each one of MIMO stream and codeword.

28. The method of claim 1 wherein the wireless communication

system is a long term evolution (LTE) of a third generation (3G) system.

24 The method of claim 1 wherein the wireless communication
system is high speed packet access+ (HSPA+) in a third generation
partnership project (3GPP).
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18. The nmethod of claim 10 wherein the transmtter and

the receiver inplenent a synchronous H ARQ schene,
woher@opsshe transmitter recogni zes whi ch feedbathSe®7/002779

for which H ARQ process based on a predetermn ned

timng. 19. The nmethod of claim 10 wherein the

transmtter and the receiver naintain a predeterm ned

sequence of TBs and the receiver sends feedback to the

TBs according to the predeterm ned sequence. 20. The

met hod of claim 19 wherein the receiver inserts a

dundy- s eé:}m:‘ebs{s @pmamsmi«:aﬁe? fsyi;ifleyn $ﬁc@nt?ﬁg g&ﬂftﬁﬂ? ttdfport

c a cket . s .method of claim

blo%ﬁ@ FENS gft?? g‘ﬁ@ t? er 5%%810%3 efteR@ly BT using

erei’n
miytipie| hybyidfautomasiti repuat eramesE-ARCD YedceddsC YRS system
co:%?fi@ﬁ%i vely, to inplenent mnultiple-input
tiple-output (M M), whereby the TBs are
t r an$ransoaidtericangnesing: nul ti pl e ant enna beans and
mul ti pl e, codewnr ds, : e nmethod of claim21 wherein
the trans ng ﬁ‘{r\éﬁt%sgﬁ éﬁ?%ﬁe DIRERSSeD  toe deanymit gpultimle TBs
sinsult eadowwshdpeo@®lyisl 23. The nmethod of claim 1 wherein
the wrel ess .caonmupi cation systemis a Iong term
evol utioh FYFES' JPformationy Rperessari evnfismpdsyet eend 2epntrol

infdteatish reghrding ke TBE MEHEARY Pfockbdes! f285ciated with the TBs;
am?om’runl cation systemis high speed packet access+
HSPA+) in a third generation partnership project
( 3GPRyceRter chmpristhgss conmuni cation system for sending
multiple tr nsP%rét EI ocks (TBs) sinultaneously per
transm $5i Bﬁ"’? 1Bt pht BrdBQ (mrpeyssesi dg movesssl soulyiple dTBs

sinaultaimbsl, MeRedt ok €O Sdontidl A@nﬂﬁﬂgﬁsﬁﬁﬁ’ Sélpf f%X(’i’l%aecrlg in
ap ty 0

—+4

conprjsjing. _a_transmtter conprising: urali
“esﬂf”;'i%cf%‘ih&g%’é% bdicating spespsefuhor mngnecersful receipt of each of the
TBsitothé traeenstigrper TTl; and a control information
processor configured to send cantrol

26.  The system of claim 25 wherein the control information includes

a transport format and resource indicator (TFRI) for each TB.

27. The system of claim 26 wherein rate matching parameters for
each TB are derived from the TFRI.

28. The system of claim 26 wherein the control information further

includes rate matching parameters for each TB.

29. The system of claim 25 wherei;l the control information includes
an H-ARQ process identity (ID) assigned to each of the TBs.

30.  The system of claim 25 wherein the control information is sent

via a layer 1 control part.
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i nformation regarding the TBs and H ARQ processes

associated with the TBs; and a receiver conprising: a
wohorabeasy of H ARQ processes to process nul ti pCe/usB®7/002779

si mul t aneously based on the control information and

send feedback in response to the TBs indicating

successful or unsuccessful receipt of each of the TBs

to the transmtter. 26. The system of claim25 wherein

the control information includes a transport fornat

and resource indicator (TFRI) for each TB. 27. The

sysBa&m oﬂ‘helsarstera(i)f\kﬂmhelzlﬁ whbfeifitthe doMrd AInfoh fich is sent

r| ve he TERI. 28. The system

woi% ﬁgg%gg% gac{‘?ﬁ?’r‘glﬁﬂﬁlﬂ?%tl on further
i ncludes rate rratchl ng paraneters for each TB. 29. The

i nf ormati on

Sys fpslal erei e control ) [

i nclgg'des %ﬁb 6%§gl‘ﬁgﬁ'ﬁql?ﬁhﬁlq9ﬁtlﬁ%mﬁ@ for the
TBasaishonéatbheteHBs 30. The system of claim 25 wherein

the control information is sent via a layer 1 control

part.31. The systemof claim 25 wherein the control

i nf 83.mat Tn@ siysteiﬁ rgf Mggnozrtﬁ évﬂierg;ﬂe %ygépgra%é %?’%é MEadhncy
Ch%\ie (rr“? s I%Lag:g‘ﬁflrtB IeaF]hPBF%TBé'X for the TBs is

concatenat ed 33. The systemof claim25 wherein a
sep%i e,{,% iC redundanc check (CRC) is attached to
eac he syplem of claiya 25, ytharpiar the apenivsr whmrasemates the
feetiback ffahuRipls ABALLH atLs 1%*}&&1%%@}%%&& {rof mul tiple
TBs into a single feedbac packet he system of
cl ai m 34 wherein the receiver attaches a cyclic

redsmdanThe ehetekn CEREINt B4t BRet&RIBAS ke hBC& hitaches a cyclic
redundancy check (CRC) to the feedback packet.

36.  The system of claim 34 wherein the receiver uses a more robust
link adaptation scheme for the feedback packet as the number of feedback

concatenated into the feedback packet increases.

37. The system of claim 25 WhereiI} the feedback is transmitted via a

layer 1 control part.

38.  The system of claim 25 wherein the feedback is transmitted via

one of a layer 2 signaling and a layer 3 signaling.

39 The system of claim 25 wherein each feedback includes an H-

ARQ process identity via which a corresponding TB is transmitted.

40.  The system of claim 25 wherein the transmitter and the receiver
implement a synchronous H-ARQ scheme, whereby the transmitter recognizes
which feedback is for which H-ARQ process based on a predetermined timing.
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36. The system of claim 34 wherein the receiver uses a

nmore robust |ink adaptation schene for the feedback
woaok@w228 t he nunber of feedback concat enat edPCmtUS2d0M802779

f eedback packet increases. 37. The systemof claim25

wherein the feedback is transmtted via a layer 1

control part. 38. The system of claim 25 wherein the

feedback is transmitted via one of a |ayer 2 signaling

and a layer 3 signaling. 39. The system of claim25

wherei n each feedback includes an HARQ process

i defit. i t hel aysteincbf alad@r PB Sphadimdhd Brassitaes htdrtsesits the

40. The stem qgf claim 25 erein the transnitter .and
TBY s & R B e L
TBYBEdRBhg foetheraBdalckintlied S&p@nicaes whi ch feedback is

for which H ARQ process based aon a predeterm ned

timng.41. The system of claim 25 wherein the

tramsm tied Sjrét@ﬁs Bf Chaitd) QIT\Bﬁgirdiin ﬁthe][ ﬁﬁgigei' fhe@ds a dummy

sequence and the receive ends, the fe ck.ta,the
seqypEce;for & sHaggsully H%C%Y“é{j'géé%‘m %&%3&}?@%& fopsb a&ﬁ gacket.

system of claim 4l wherein the receiver inserts a

du sequence for a_successful | eceived TB intQ the .

corftht oty SR FLRIT FEieEhereis the franspatter A thesrarriver
incRrleM) Fhﬁ‘aﬁt} RetlamaRifhhid@inadnthd RReVRGAItERAad, Febpsttivaly, to

plurality of transmt antennas and_receive antenna

implemieatt FUARple-vHU Bl oWENE | (IEVION, (Ybereby the TBs are
trafiniitBl 91 HhO BE midMiMe anthfh PRY st dl BtedioRds.

transmtted via one of nultiple antenna beans and
codewords. 44 The system of claim 43 wherein the

trapsm il <ASSh0b6 ARG HARALLIn 80E BrAehitfer MsMans one H-
stream and codeword. 45. The system of claim 43

ARghfor siagh one of MM Qctrepan @sndcodpwarkl qual ity i ndi cator
(CQ) for each one of M MO stream and codeword. 46.
The system of claim 25 wherein the wrel ess
corduni (B¢ snsteps tofmlaien A3 grhpreiay fhevepeivensepds ) chpnnel

qu:?liminﬁgcaggp&ﬁ@f)i £8F eéc%c%né ¥SMVEMO stream and codeword.

46. The system of claim 25 wherein the wireless communication

system is a long term evolution (LTE) of a third generation (83G) system.

47. The system of claim 25 wherein the wireless communication
system is high speed packet access+ (HSPA+) in a third generation
partnership project (3GPP).

48, An apparatus for sending multiple transport blocks (TBs) per
transmission time interval (TTI) simultaneously using multiple hybrid
automatic repeat request (H-ARQ) processes, the apparatus comprising:

a ;plurality of TB processors, each TB processor being configured to

generate at least one TB for transmission and process a received TB; and
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47. The system of claim 25 wherein the wreless

comruni cation systemis high speed packet access+
wORBPA®)258N a third generation partnership propetts2007/002779

(3GPP). 48. An apparatus for sending multiple

transport blocks (TBs) per transm ssion tinme interval

(TTI) sinmultaneously using nmultiple hybrid automatic

repeat request (H ARQ processes, the apparatus

conprising: a plurality of TB processors, each TB

processor being configured to generate at | east one TB

f ora tplarsitysefl HRARGY ppocessssstoatfaesaiiv ethdTRicehrdmultiple TBs

pe T Siieltaieobly” Rp St b a Fesminecln i eimted TBs
inditatigs padressfubot HAsticesifibrbcéif dfedik af thigrezeiedSRBs|

or unsuccessful receipt of each of the received TBs.
49. The apparatus of claim48 further conprising: a

contg.ol Thé apf@idtﬁﬁ op tlRGRSEfurelfdt dognir@¢ingo send and
receive cg ol information re ard %Bthe TBs, and

H- AWB 0 Lmatlon pracesser, 6o seng gndrrreeive control

infoidRatish #egRidisk BheTHR aMEHEARQ csﬁeg B8$ocidtb@ith tRE TBs.
i ncludes a transport format and resource indicator

(TFRI') for each TB. 51. The apparatus of claim50

wheg@i N TRE CapBHra bhd) P alafie 4er HeRbin a8 dhtRbIE information
derlved fromthe TFRI. 52. The apparatus_of claim50

trangeotdarpat apAreserIce 6‘?\‘11%‘?0{” KEF R hfor sgel TBit e

rratchl ng paraneters for each TB. 53. The apparatus of
claim 49 wherein the cont r ol | nformati on i ncl udes an

H ARD prbiesppaepiysiof glatmp0 sderginetnte gnaigbingparapeters for

ea&B?Bé@de%dQPmr@teuﬁ‘le cl aim 49 wherein the control
information is sent via a layer 1 control part. 55.

The apparatus of claim49 wherein the control

i nf g mat Tﬁé‘ éﬁpzﬁ%‘%s Vdfacﬁ_ﬁl‘_ﬁ 30 IHAYR! the SEARIRI ri‘ﬂfo%ﬂfitwn

a | ayer nal i n apparatus _of claim4
furfhes mchldqﬁser omatg mgmwmte of gach TB.

53. The apparatus of claim 49 wherein the control information

includes an H-ARQ process identity (ID) assigned to each of the TBs.

54. The apparatus of claim 49 wherein the control information is

sent via a layer 1 control part.

55 The apparatus of claim 49 wherein the control information is

sent via one of a layer 2 signaling and a layer 3 signaling.

56. The apparatus of claim 49 wherein the control information for

the TBs is concatenated.

57. The apparatus of claim 49 wherein a separate cyclic redundancy
check (CRC) is attached to each of the TBs.
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the TBs is concatenated. 57. The apparatus of claim49
wherein a separate cyclic redundancy check (CRC) is
wabti@mhedst o each of the TBs.58. The appar at uspof/usk@rnv2779

48 wherein the feedback is concatenated into a single

f eedback packet. 59. The apparatus of claim58 wherein

a cyclic redundancy check (CRC) is attached to the

f eedback packet. 60. The apparatus of claim58 wherein

a nore robust |ink adaptation schene is used for the

f eedback packet as the nunber of feedback concatenated

i n t56. t hE'hbesiizaatupedlaimi 4 whesds. thefeedheckoRP@ b hated
a

. i, m.4 erein the feedback is transmtted via
o é§§#%%93 PBF PREFSE: 62. The apparatus of claim 48

wherein the feedback is transmtted via one of a |ayer

2 signal and a layer .3 signaling. 63. The apparatus
of gﬁai mlrg‘ pRATE S é’ch%a%e‘%oﬁ’a?r?lﬁcﬁda’égc disduppancy check
(CRM)dsattacHedto the fedbuélt phcletcor responding TB is
transmtted.
60. The apparatus of claim 58 wherein a more robust link adaptation
scheme is used for the feedback packet as the number of feedback

concatenated in to the feedback packet increases.

61. The apparatus of claim 48 wherein the feedback is transmitted
via a layer 1 control part.

62. The apparatus of claim 48 wherein the feedback is transmitted

via one of a layer 2 signaling and a layer 3 signaling.

63. The apparatus of claim 48 wherein each feedback includes an H-

ARQ process identity via which a corresponding TB is transmitted.

i
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