WD 2010/ 148086PCT/ US2010/ 038820 [ 0001] METHOD AND APPARATUS FOR SYNCHRONOUS
HARQ OPERATI ON AND | NTERFERENCE AVO DANCE [ 0002] CROSS REFERENCE TO RELATED
APPLI CATIVENS010/A038] This application clainms the benefi cofuskhi®i3ss20

Provi si onal Application Nos. 61/187,534 filed on June 16, 2009, and

61/ 233,882 filed on August 14, 2009, which are hereby incorporated by
reference. [0004] TECHNOLOGY FI ELD [0005] This application is related to

wi rel ess communi cations. [0006] BACKGROUND [ 0007] I n order to support higher
data rate and spectrumefficiency, the Third Generation Partnership Project
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[0004] TECHNOLOGY FIELD

[0005] This application is related to wireless communications.

[0006] BACKGROUND

[0007] In order to support higher data rate and spectrum efficiency, the

Third Generation Partnership Project (3GPP) Long Term Evolution (LTE) system
has been introduced. The goals of LTE are to provide high data rates, reduced
latency, enhanced quality of service (QoS), low cost for operators and cost
efficiency roll-out. In LTE advanced (LTE-A) systems, several technology
components may be considered to provide higher data rates, reduced latency, and
enhanced QoS. These technology components may include, for example,
bandwidth extension, spectrum aggregation, extended multi-antenna solutions,
coordinated multipoint transmission and repeater/relaying functionality.

[0008] Relaying may be considered for LTE-A as a tool to improve, for
example, the coverage of high data rates, group mobility, temporary network
deployment, the cell-edge throughput and/or to provide coverage in new areas.
The relaying technology may be relevant in an LTE-A context given the potential
frequency spectrum range of LTE-A deployment and the associated heavy path



| oss and the aggressive propagation conditions that may restrict the radio
coverage in urban areas. However, inplenenting relaying technol ogy may

i nt roducewei2gral4gosg conpl exities that may result in col PCIUSREL/038820

[ 0009] SUMVARY [ 0010] A net hod may be inplenmented in a relay node (RN) for
avoiding a collision. A collision may be avoided by allocating a first set
of subfranmes to a backhaul link transm ssion, and allocating a second set
of subframes to an access link transmi ssion. In one exanple, the second set
of subfrades amd the amgnessivevprdpragpiing cerditoihs sthaf rmaae gesiirich thespeot t o t he
first set of subfranmes. [0011]Ln another. nethod inplement dlin a RN,

col I i si on “BETRERA™ aH PGB BERS i HRVE Fan P LEaT SH S & ylﬁ§c‘i€‘ﬁ§ﬁ? BT AR2Y

transm ssiigfodgde fenautl @echlbyitieseritvinag résudaiedligdnsdni ssi on from an

evol ved Node-B (eNB) and transmtting an uplink (UL) grant to a wireless
transmt/receive unit (WIRU) and a first acknow edgenent (ACK) to the eNB.
The transmygsjjon may be in response dg@yf\pgriecei ved data transm ssion. The
RN may avoid a collision by further transmtting an automatic ACK to the
WIRU and t{0@i8 i t t i Agnethse owrytbelmgemphtadontavelafiikide (RN)H2E avoigets 2anot her
met hod i mplenented in a RN col | j si,on .bet ween an access,l.ink transm ssion
Trnd o backhiaon Ao fsirchiy Becois) e lvolEEd Bt B8 Gonrhg B b ot on
and det er ngaBlkigh] Ak thd@mhidsien R ddlideitinag 860 A sat FRUbfraRB tO&E HEdesNCe type.
[ 0013] BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0014] A nore detail ed under st andi ng

may be hadinfrGanimissiont Iavineeraeyde. theisstrndgies oh spRirargs sraydxaindPe in
conj uncti Qe ffink et AEAPHERANA WL IE QD EPHMIHELE of subframes.

[0011] In another method implemented in a RN, a collision between an
access link transmission and a backhaul link transmission may be avoided by
receiving a data transmission from an evolved Node-B (eNB) and transmitting an
uplink (UL) grant to a wireless transmit/receive unit (WTRU) and a first
acknowledgement (ACK) to the eNB. The transmission may be in response to the
received data transmission. The RN may avoid a collision by further
transmitting an automatic ACK to the WTRU and transmitting a second UL
grant to the WTRU.

[0012] In yet another method implemented in a RN, a collision between an
access link transmission and a backhaul link transmission may be avoided by
detecting a collision and determining an interface priority based on a collision

occurrence type.

[0013] BRIEF DESCRIPTION OF THE DRAWINGS
[0014] A more detailed understanding may be had from the following
description, given by way of example in conjunction with the accompanying

drawings wherein:



WO 2010/ 148086PCT/ US2010/ 038820 [0015] Figure 1 is a diagram of an exanple

Long Term Evolution (LTE) w rel ess comruni cati on systeni access networKk;

[ 0016] Fi gwoeof/asdsbock di agram of an exanpl e of an LTE WCTAISe&19/038820

comuni cation system [0017]Figure 3 is a diagramof the channels that may

be used in an exanple LTE system [0018]Figure 4 is a diagram of an exanple

network | evel architecture for a relay deploynent; [0019]Figure 5A is a

di agram of an exanpl e scenario where uplink (UL) access data may collide

with UL bdekldul acKigowt édgendiagyareghtn\esauipiohbed ermntvqwidn KATK)

f eedback; _ . . )
wireless communication system/access network;

[0016] Figure 2 a block diagram of an example of an LTE wireless

communication system;

[0017] Figure 3 is a diagram of the channels that may be used in an

example LTE system;

[0018] Figure 4 is a diagram of an example network level architecture for a

relay deployment;

[0019] Figure 5A is a diagram of an example scenario where uplink (UL)

access data may collide with UL backhaul acknowledgement/negative-

acknowledgement (ACK/NACK) feedback;

[0020] Figure 5B is a diagram of an example scenario where UL access link

data may collide with UL backhaul data;

[0021] Figures 5C and 5D are diagrams of example variations of the

scenario shown in Figure 5A;

[0022] Figures 6A and 6B are diagrams of example variations of the

scenarios shown in Figures 5C and 5D, respectively;

[0023] Figure 7 is a diagram of an example scenario where UL access link

data may collide with UL backhaul data and lead to a subsequent collision;

[0024] Figure 8A is a diagram of an example scenario where UL access

channel sounding response (CSR) feedback may collide with UL backhaul data;

[0025] Figure 8B is a diagram of an example scenario where UL access

CSR feedback may collide with UL access link data;

[0026] Figure 9A is a diagram of an example scenario where UL access
ACK/NACK may collide with UL backhaul CSR;
[0027] Figure 9B is a diagram of an example scenario where UL access

CSR may collide with UL backhaul ACK/NACK;



[ 0020] Figure 5B is a diagram of an exanple scenario where UL access |ink
data may collide with UL backhaul data; [0021] Figures 5C and 5D are

di agr anms WO 2enamapise vari ati ons of the scenari o shown i nPETFIS2@ 0528820

[ 0022] Fi gures 6A and 6B are di agrans of exanple variations of the scenarios
shown in Figures 5C and 5D, respectively; [0023]Figure 7 is a diagramof an
exanpl e scenari o where UL access link data nay collide with UL backhaul
data and |l ead to a subsequent collision; [0024] Figure 8A is a diagram of an
exanpl e s¢edRfli o whEigere)lOascedsagramnoieh coBisha aegnaewpohee UESR)ceseedback

il e seONAC el BE YL sl Pt VEBUBA L Rl (B8 WXL A W access

| i nk dat a;[0029] Figure 11 is a diagram of an example method to avoid collisions
between UL access transmissions and backhaul transmissions;
[0030] Figure 12 is a diagram of an example transmission allocation using
disjoint sets of subframes for the backhaul and access links;
[0031] Figure 13 is a diagram of a configurable allocation that may be
configured to support different bandwidth requirements for the backhaul and
access links;
[0032] Figure 14 is a diagram of an example automatic ACK procedure;
[0033] Figure 15 1s a diagram of an example allocation for hybrid automatic
repeat request (HARQ) operation using a periodicity of 8 subframes;
[0034] Figure 16 is a diagram of an example HARQ process on the
backhaul link using both DL. HARQ and UL HARQ;
[0035] Figure 17 is a diagram of an example method for determining
interface priority;
[0036] Figure 18 is a diagram of another example method for determining
interface priority;
[0037] Figure 19 1s a diagram of another example method for determining
interface priority;
[0038] Figure 20 is a diagram of another example method for determining
interface priority;
[0039] Figure 21 is a diagram of an example method for avoiding collisions
using advance signaling of the UL backhaul subframes to the relay node (RN);
[0040] Figure 22 is a diagram of an example method for avoiding collisions
where the RTT and the number of HARQ processes may increase;

[0041] Figure 23 is a diagram of an example method for avoiding collisions;



[ 0026] Figure 9A is a diagram of an exanple scenario where UL access

ACK/ NACK may collide with UL backhaul CSR; [0027] Figure 9B is a di agram of
an exanplwoxoanagisée where UL access CSR may col | ide w tRrCOUShaolobssad

ACK/ NACK; WD 2010/ 148086PCT/ US2010/ 038820 [ 0028] Figure 10 is a di agram of
a collision scenario where UL access ACK/ NACK and the CSR may collide with
the UL backhaul CSR;, [0029]Figure 11 is a diagramof an exanple nethod to
avoid collisions between UL access transm ssions and backhaul

transmi ssil@d2] [ 003BigRrgYt B adiagsna ot megraanplefmethoé kamybrling eniksipesi on

al | ocati on st 00rdh bR Shaudls $ HARATES il pckhaul and access

[0043] Figure 25 is a diagram of an example method for avoiding collisions

using an R-PDCCH that includes a HARQ timing offset.

[0044] DETAILED DESCRIPTION

[0045] When referred to hereafter, the terminology "wireless
transmit/receive unit (WTRU)" includes but is not limited to a user equipment
(UE), a mobile station (MS), an advanced mobile station (AMS), a station (STA),
a fixed or mobile subscriber unit, a pager, a cellular telephone, a personal digital
assistant (PDA), a computer, or any other type of 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, an advanced base station (ABS), a site
controller, an access point (AP), a home Node-B (HnB) or any other type of
interfacing device capable of operating in a wireless environment. The
terminology “WTRU” and “base station” are not mutually exclusive.

[0046] Figure 1 is a diagram of an example Long Term Evolution (LTE)
wireless communication system/access network 100 that includes an Evolved-
Universal Terrestrial Radio Access Network (E-UTRAN) 105. The E-UTRAN 105
may include several evolved Node-Bs (eNBs) 120, one or more Home eNBs
(HeNBs) 122, a relay node (RN) 125 and a HeNB Gateway (HeNB GW) 132. The
WTRU 110 may be in communication with an eNB 120, the HeNB 122, or both.
The eNBs 120 may interface with each other using an X2 interface (not shown).
Each of the eNBs 120 and the HeNB GW 132 may interface with a Mobility
Management Entity (MME)/Serving Gateway (S-GW) 130 through an S1
interface. The HeNB 122 may interface with the HeNB GW 132 through an S1
interface, with the MME/S-GW 130 through an S1 interface, or with both.
Although a single WTRU 110, multiple HeNB 122, a single RN 125, and two
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[0031] Figure 13 is a diagramof a configurable allocation that may be

configured to support different bandw dth requirenents for the backhaul and
access | iwk=2p10/@8BR] Fi gure 14 is a diagram of an exanpl ecaatseomisdss2ACK

procedur e;

automatic repeat request (HARQ operation using a periodicity of 8

subfranes;

backhaul

a diagra

[0033] Figure 15 is a diagram of an exanple allocation for

hybrid

[0034] Figure 16 is a diagram of an exanple HARQ process on the

link using both DL HARQ and UL HARQ [O0035]Figure 17 is a diagram
of an exardlbs Wt dredhown iddtignrs hithghduld be bavarapt ithat any; cqndgasliFhglire 18 is

m_ o
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system/access network 100.

[0047] Figure 2 is a block diagram of an example of an LTE wireless
communication system 200 including the WTRU 110, the eNB 120, RN 125, and
the MME/S-GW 130. Although the eNB 120 and MME/S-GW 130 are shown for
simplicity, it should be apparent that an example of a HeNB 122 and HeNB GW
132 may include substantially similar features. As shown in Figure 2, the WTRU
110, the eNB 120, the RN 125, and the MME/S-GW 130 may be configured to
support synchronous hybrid automatic repeat request (HARQ) operations and
interference avoidance.

[0048] In addition to the components that may be found in a typical WTRU,
the WTRU 110 may include a processor 216 with an optional linked memory 222,
at least one transceiver 214, an optional battery 220, and an antenna 218. The
processor 216 may be configured to perform HARQ operations and interference
avoidance. The transceiver 214 may be in communication with the processor 216
and the antenna 218 to facilitate the transmission and reception of wireless
communications. An optional battery 220 may be used in the WTRU 110 to power
the transceiver 214 and the processor 216.

[0049] The WTRU 110 may be adapted to avoid UL access backhaul
collisions. The processor 216 may be configured to process a pattern of three
access subframes, followed by two backhaul subframes. The transceiver 214 may
be configured to receive the subframes periodically. The WTRU 110 may be
further configured to transmit and/or receive ACK and NACK messages based on
a modified UL grant timing to ensure that there are no collisions between access
and backhaul links.

[0050] In addition to the components that may be found in a typical eNB,
the eNB 120 may include a processor 217 with an optional linked memory 215,
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interface priority; [0038]Figure 20 is a diagram of another exanple nethod
for determning interface priority; [0039]Figure 21 is a diagramof an
exanpl e meohot/fe086avoi di ng col |isions using advance si goalusagoosssehe UL
backhaul subframes to the relay node (RN); [0040] Figure 22 is a diagram
of an exanple nmethod for avoiding collisions where the RTT and the nunber
of HARQ processes may increase; [0041]Figure 23 is a diagram of an exanple
met hod for avoiding collisions; WD 2010/148086PCT/ US2010/ 038820

[ 0042] Fi gtiransgdiviss %1191ieag1ramhecha@ﬁ2éx’§h@meoqmdroﬂ7f wry eheotoaifiggrabtd i si ons
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t hat i ncl wees the PARQstdr2 1D anll feaREnNnas 221 to fac111tate the transmlssmn and
reception of wireless communications. The eNB 120 may be connected to the
Mobility Management Entity/Serving Gateway (MME/S-GW) 130 which may
include a processor 233 with an optional linked memory 234.
[0051] The eNB 120 may work in conjunction with the RN 125 to resolve
UL access backhaul collisions at the RN 125. The processor 217 may be
configured to generate a pattern of three access subframes, followed by two
backhaul subframes. The transceivers 219 may be configured to transmit the
subframes periodically. The eNB 120 may be further configured to modify the
timing of ACK and NACK messages, and modify UL grant timing to ensure that
there are no collisions between access and backhaul links.
[0052] In addition to the components that may be found in a typical RN,
the RN 125 may include a processor 240 with an optional linked memory 242, at
least one transceiver 245, an optional battery 250, and an antenna 255. The
processor 240 may be configured to perform HARQ operations and interference
avoidance. The transceiver 245 may be in communication with the processor 240
and the antenna 255 to facilitate the transmission and reception of wireless
communications. An optional battery 250 may be used in the RN 125 to power
the transceiver 245 and the processor 240.
[0053] The RN 125 may resolve UL access backhaul collisions. The
processor 240 may be configured to generate a pattern of three access subframes,
followed by two backhaul subframes. The transceiver 245 may be configured to
transmit the subframes periodically. The RN 125 may be further configured to
modify the timing of ACK and NACK messages, and modify UL grant timing to

ensure that there are no collisions between access and backhaul links.



[ 0044] DETAI LED DESCRI PTI ON [ 0045] When referred to hereafter, the
termnology "wreless transmt/receive unit (WIRU)" includes but is not
limted twoaowsksosequi prrent (UE), a nobile station (M) pcarusadvasssed nobil e
station (AMS), a station (STA), a fixed or nobile subscriber unit, a pager,
a cellular telephone, a personal digital assistant (PDA), a computer, or
any ot her type of device capable of operating in a wireless environnent.
When referred to hereafter, the term nol ogy "base station" includes but is
not |imtddid a NoiguB; 3aiy advagraed obdlse chamndlethpBS), ba used encomtrol | er,
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"WIRU' andnc¢lbase 1§E}%ﬁda(l)ﬂayfﬁ:r$lln@t middiualdeyess Xohusl (RIAG)0R4E] Bigual 1 is a
di agram of an exanpl e %hTer m Evol uti on (LTE) wirel ess conmunication

syst enf acceeEe@lsBanpelr 31@0 A&y pise] lagerss e dieMACUar oed 10t the presst r i al
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evol ved Node-Bs (eNBS) 120, one or nore , a relay node
(RN) 125 awotl lianiHa\B®, Grbadeay tQhaNBeHECHBZM 'IMgltWERUCbaﬁnah@/IBH) i35,
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Entity (MVE)/Serw]ir;\s?l (S 130 through an 51 interface. The HeNB
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MVE/ S- GW q 8 jngl e WIRU
110, mul 1708 PENLERR5R hal BBy, B diisho M s B AR 7,
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the MME/ S-GW 130. Al though the eNB 120 and MVE/ S- GW 130 are_shown for
si npl i ci t Hplink Exptiol (B@nasbé%@@ﬂ)h%‘il dthysicaiilavdinkg Copiipl Ciznagl HeNB GW

132 may i S t I I 2, the
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and interf
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battery 220, and an antenna 218. The processor 216 nay be confi %ﬁred to

perform Hﬂk@n@sb@dﬂ%ﬁé 3apcrdirdripet Béndv@u%ma%@hwltﬁ?ﬁﬁ%@ 8r 214 may
be i n compypigationpiti i e, PLASEIRAN A1 GiANdshen ANLANNA-2 8. G
facilitat transm ssion and reception o W reI €ss conmuni'cat i ons. An
opt i onal leaam@itey @2( npyrtizalars edmimubioetid Rethddkt canplomheﬂ heypes anBcei ver
214 and the processor 216. 0049] The Vg 110 ma agﬁgt ed to voi d UL
access bacR nieaiqn ?ieb‘?’]%r THEY gheodae he) gapg sl?é“h? PR B@Yt'¥ process
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The transceiver 214 may be configured to receive the subfranes
peri odi caWiyelessronyrRucation fephnpwgiasinelae dovfirg npeldmitedite aWenidwidmd/ or
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Mobile communications (GSM), Code Division Multiple Access (CDMA2000),

Universal Mobile Telecommunications System (UMTS), Long Term Evolution

(LTE), Advanced LTE (LTE-A), or any future technology. For purposes of
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[0050] In addition to the conponents that may be found in a typical eNB, the
eNB 120 may include a processor 217 with an optional |inked nenory 215,

t ranscei wo=2019g08and ant ennas 221. The processor 217 ne¢This2@onsssgur ed to
per f orm bandwi dt h managenent. The transceivers 219 nay be in comunication
with the processor 217 and antennas 221 to facilitate the transm ssion and
reception of wireless conmunications. The eNB 120 may be connected to the
Mobi ity Managenent Entity/ Serving Gateway (MVE/S-GAN 130 which nmay incl ude
a proceSS@pr@@ﬁmhumeamr@psbuﬁadhmﬁnkedsd&mdbydBBanA@@@@xﬁﬂhmgéNBnnzo may

col 11 51 ondat i Trh b eor A, PRl b ekt S oy e RS TR PmEPE T ener ate a

pattern Obnyhﬁgee§£&ﬁ§@uﬁﬂhﬁbﬁm%hnd@%dOmed by two backhaul subfranmes. The
transceivers 219 may be conféﬁured to transmt the subfranes Periodically.

The eNB 12003y be Whennsferzethitp disreafters thedierypinglesst i Mgty Sellackesand NACK
”93339951iﬁ&ﬂd@%ﬁtﬁ%n8khﬂﬁﬁﬁﬂuﬁéHh&QyEQmﬁnﬁﬁrSoRQQQQ&ﬂﬁB?ZﬁB? A0a40! i sions
bet ween access and backhaul 11 nks 0052]1n addition to tﬁe conporient s t hat
may be fowddﬂﬁwpaOfypeﬂh@ngNevmheaﬁﬁﬂaaﬁmﬁayﬂngcmaderdegw@nﬁssmmaﬂ4o with

an option lin a Iea one tr cel 45, _an.o tlonal

bat tor y 2aBhe e Knpaad <5 e lerd T st adebl Noas T EE Baniratiea to
per f or m HARQiORRNahitedto APskd ML L6, I ERE eVOLA NAE-B NBY, alfs@edcel 245 nmay
be in communication with the processor 240 and the antenna 255 to

facilitat @r ﬁﬁé othex hane of sntsriagmg degice prpaiie effopgratarias ClopsmnksstiPohs. An
opti onal r ei ver 245
and the proce svag]tg&g%oém?rgowé]ﬁ gml?%llgll Jﬁh@%&@%&%@@ﬁf&%@@g& %n@ haul
coII|S|onsnaﬂ?ﬁkmmnbebshﬂmﬁnanndwlﬂﬁamdnhe@WFBHUandgbmaﬂaﬁndbgpéWnern of

t hree access %gbfr ggﬁ fo% b%ﬁt g} ul subframes. The transceiver
245 may bé"To {Q§W?3ﬁ§ﬂ1 ang, 5 periodically. The RN 125
may be furodeem confmuyﬁ@ @y HRdédnkideled FonLTE-DfasACKRNRE iNYelvdrEssages,

and nDdlfy UL grant timng to ensure that there are no collisions between
access andxpapkhdbe cpyeirge of\bighpdate1vrdesereTy USIol ) 02BB2GY OBSHPH gure 3
is a diagrg i t em 300.
Ref erri ng ?gigﬁgﬁge gﬂ%gg%h%hggﬁg%gﬁggﬁﬁ %ﬁk”%V&%l é@ a %h%%?cg%§layer
311, a HEQDUnnEddhapwnqwsp@ﬁmghnﬁmgé@9éﬂTBAkaananﬂgnuhﬂuchamamkei313 The
physi cal Ia er 3%%Qand t C | ayer 312 of the base stet1 on 31

communi cat&?W Bt RRS Pt e% (hARATEST FabT maga o Foftiony thal restys “F%’ m t ed
to, Broadqa&%(gh@@@@bseﬁ ﬁ@ﬁbaﬁuhgé§ast Channel (MCH) 315, Downli nk
Shared Channel (DL-S and Pagi ng Channel (PCH) 317. The WIRU 320 may
i ncl ude alp¥pAi cal @a%aﬁargnlf of g nebHoNe vl cadytactimerdfor a ralaCelaymen322,  and
| ogi cal ch I of the
WIRU 320"t et Pt le, RIVRHAR m Sttt et PelloteMASR A0 0L e
not I|nltadameneUphknkaSHanedmﬂMd@n&%e@bmnéﬁiﬁlmﬁy%enmbaﬂaddmemﬂnpbss
Channel (RA 325. The ers of the base statj.on 310 apnd WIRU
590 may coftbaabe B St S Bk RS the i uaPRG: SHRIRSE b Red ¢ o
Physi cal WpkiifKeEanthohiteh@mnehnit k W@@tﬂ)':) 133 withysitealonPPwa LK 1GoH 1 ol
Channel (PDCCH) 332, Physical Control rmat | ndi cator Channel (PCFICH)

333, PhysiosshandayeinpladhemetverkRopBN i massot chetahen {tRHiaaM) bgslas Physi cal

Br oadcast t Channel (PMCH) 336,

Physi cal f@ggPﬁngégggg%T %g%%é?%?%ﬁggﬁgmggé% hysi cal Uplink Shared
Channel ( POSCH) 338Th@RNhﬁayEmysmn@pa@mnﬂbhﬁﬁeﬁem@kChamnbhtﬂEﬂWERlI339.

[ 0055] The LTE netmork wn in Figures 1 throu are xanpl e
of a part i*daraROtETRRG ?8’3@&8?? Oﬁé‘P%\BFRméIHH“S%‘?éW‘gy%sne&‘f’o ﬁ? g&f i on

net wor ks nRy, £ HeREranbPSreh@ RN USwATHIQALEBIM WTTRY 498 id m&mw&&%w any
wi rel ess conmmuni cation technol ogy. Sone exanple types of wireless

comuni cation technol ogies include, by are not limted to, Wrl dw de
Interoperability for Mcrowave Access (W MAX), 802.xx, d obal Systemfor
Mobi | e conmmuni cations (GSM, Code Division Miltiple Access (CDVA2000),
Uni versal Mobil e Tel ecomuni cati ons System (UMIS), Long Term Evol ution
(LTE), Advanced LTE (LTE-A), or any future technol ogy. For purposes of



expl anation, the various enbodi nents are described in an Advanced Long Term
Evol ution (LTE-A) context, but the various enbodi nents may be i npl enented

i n any wiwelesgi4gmamuni cati on technol ogy. [0056] When r efemrusdomm3sses eaf t er
the term nology "Macro Cell™ may include but is not limted to a base
station, an evolved Node-B (eNB), or any other type of interfacing device
capabl e of operating in a wireless environnment. Wen referred to hereafter,
the term nol ogy "Hone Node-B (HNB)" may include but is not limted to a
base st at ioonot % iHomemguwkvied WidtheBiet MeNBYia the R&M &t el RYrd0amyasohdier type
of interfaci n?qf %I ce @\ﬁgablte 1of one rtatl ng in a Cosed Subscriber G oup
wirel ess @RUT PGhAgHE ce ﬁo?gPe?eJS ¢ 'S Nekeafter, the terninol ogy "Wu" may
refer to fb@sd]i nk bEFLMERN 4dﬁastlrtaﬂdhé&@ME&DAl@,&deREM&h@&rﬂl@tﬁg\y "Un" may
refer to the_link between the RN and the eNB. 057] Rel ayi ng. na

consi der ed@ ®Hdentity AlRofatstqyg), bub maydayee refas Qex sasg the qilﬂ é?éﬁge of

hi gh dat a if b &%ol &'@HP ofRRIckird Yno RATRGS fIz RRLWPbK. BERLRYARRIIS 4 - edge

t hroughput and/or to provi 8e coverage I n new areas. e potential frequency
spect r um range: Wiysichkldyed epll olembiny meaydetprevidsd otéarhed theecelly cpatrbllédss may

cepeci | SR BPb A HraReE Sheara Kalam s P IR el et aypoof °V e 29°

archi tect weRyfrar a relay depl oyment is depl cted in Figure 4, in which a RN
405 may be wrel essly connected to a radi o-access network via_a dgnor cell

410. The d@ffidcti onAieRe bB ma&h@lanmar@)@&}ﬁmgn%%hafmtrqlﬁ@ﬂﬁaé@%rk t 0- RN
link may ghang.d Hl%ﬁ%?’g?@w% ‘l'ar taré't%tc\éﬁ ét?nc\é‘ff %t?édonor cell.

transmt/receive u |n t he donor . I'n an out band
exanpl e, (e cxdlsworaly- haveRbhéir rdwmaﬂnyamal opib rIhx andnthtehBNsamy bamdmats di rect

net wor k-t o- thint donor cell. [,0059].The may be, a
[r anspar eAT R BP0 B BPEE. SUGH PR TERL: AFRUPA 144 < Ihope AGRIFS" 8F whet her
or not it sGQNEUA 6drasio thl WIRUNGhWRENKi W sehéd8ifdNnf@at@n shd HARQ
non- transparent RN in which case the WIRU 415 is aware of whether or not it

i s communifesstbirply diiectly dram ke JBY land, sgndties raptzgschappelshq heshNayTie part of
a donor C%lnll %‘%%%IS%a%ﬁ Z Obut 4% DMimitAPON dcheiliEnFN AR (R pArt of

t he donor t he may not have
channel status report, and an acknowledgement (ACK). The RN may be

backwards compatible. To LTE-A WTRUs, it may be possible for a type 1 RN to

appear differently than an eNodeB (eNB) to allow for further performance
enhancement.

[0062] For inband relaying, the eNB-to-RN link may operate in the same
frequency spectrum as the RN-to-WTRU link. An eNB that is attached to a RN
may be referred to as a donor eNB (DeNB). The RN transmitter may cause
interference to its own receiver. Simultaneous eNB-to-RN and RN-to-WTRU
transmissions on the same frequency resource may not be feasible without
sufficient isolation of the outgoing and incoming signals. Similarly, it may not be
possible to receive WTRU transmissions simultaneously at the RN when the RN

may be transmitting to the eNB.
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a cell identity (ID) of its own, but may have a relay ID. In the case the
RN 405 is in control of cells of its own, the RN 405 may control one or
several owbDI2s10amagosa uni que physi cal -1 ayer cell identityPpoayush@opsssee ded in
each of the cells controlled by the RN 405. Self-backhauling (L3 RN) and
"type 1" RNs may use this type of relaying. [0061]A type 1 RN may be an

i nband rel aying node that control cells, each of which nay appear to a WIRU
as a separate cell distinct fromthe donor cell. The cells may have their
own physi ¢@063del | | OnamdssibdgitRbmhgndlizansing intsyfadnce nirgblieomaghlntel s,

reference s ol d the like. . the ,context. of singlescell operation,
he iRy Mo echs SV SRRR o 5 RN s Fom R PRRE ShenF & ot y °Fr om
t he RN andch&lided t& r&eiiter dtadhanndk siohor NS RNcreblimocaiifsrial thel@Nmrel s may
include, but are not |limted to a scheduling request (SR), a channel status

report, andlBN ERRHBIAELEgdREH ST0RckyrIng FhiEN ey He maakdike dshedimisht i bl e.
To LTE-A \M@Qéeix(zé L TR fe%rfgﬂﬁééﬂh,emfas»r 1?]@ e %ﬁ%&ffguéﬂ%ea{umfehﬂ ently

than an eNodeB (eNB) to low for fufther performance enhancenent.
[ 0062] For biredxladt melldighsty setvinees e (WBBMVES) R niglen Kravmgneyp eredweri iMBfeFNanme

frequency spgctrum th to- WRU | i nk. NB, t.hat i ttached to a RN
b SFAPPALbo TSt H O e T BN bR RPRG AP E 2BV e e

i nterfer enganingl-té-RNOWANERERIEBIIn sShidlubaReass eNB-to- RN and RN-to- WIRU
transm ssions on the sanme frequency resource nmay not be feasible wthout

suf fi ci en0064| at i oRelayingrechiplesi mgydirdonmelohiertgchpdem commmentarq y, it
t b i t 9. rece| i SS] ol the RN
may no %em)%iélgl)ﬁle Qesﬁ%]?%h\p{ﬁer\/%gqyﬁga%ggas%@éu Yy hanGRL Yaultf the

when the RN'may be transmtting

2010/ 148086RCAL&JSR0DLIOO3TB20epRYERINDoErgdas tichnblogy, Hawevhandhy presthie
interference }{)rgbliem may be toto ergtﬁ t he RN uc@ t hat thﬁ. RN i s not
transnitt gt S EFHCRal SR nhope iR lensg ey ¥ 1 SEaFe St A Y  Uhn t he
donor  eNBhaykiehi8 dihkhHAndRREhiuRatd @hRNnfaoWARhE HRPS TR @ Bperhties Gssdaps
during which termnals nmay not be scheduled to receive an RN transm ssion,

may be cr dgtiifie enstigints gapeusgedby therasyiin MPOENcadframa eonfigyratiadrandes
(MBMS) si 3%3% r SFN) subfranmes. RN-to-eNB transm ssions
may be fagg% ?%%%e E{}%%%t&%p?%lvg\f%%@any termnal -to-RN transm ssions in sone
subf r ames.[0065)64] ReDaynhgk {BLhinskbgyl clysitaes :ang behvdiied beatkathggyps

conponents t.o p one design,.challenges with.respect.t edge
hr baghput Bt D AP Bt ERoR 15HE arapr B e R or 2y Ot NGy
however, RBYfALRS M tHEEDY, schak lRRIaSowiNg, Hert MOSE s BBGRSIEMYobe t O
ensure effici encgéon backhaul |ink bandw dth usage while maintaining proper

HARQ oper &b¢ gRlinksUbs Hewpianeple oegrertorm YLdeskhatlegansymearbe gegatedhinvBSFN
£ 00651 Dowt i Fispy BRI fIE el oM PR o N IEARERSEpt ISR e aps
performed. The lack of a framework for gaps in the UL access link may lead to
collisions between the UL access link (WTRU to RN transmission) and the UL
backhaul link (RN to eNB transmission). Since a type 1 RN may not be required
to simultaneously receive and transmit on the same frequency, these collisions
may result in the RN missing the reception from the WTRU.
[0066] Several collision scenarios may occur. Some of these scenarios are
listed in Table 1, together with a description of when they may occur. With the

exception of scenarios 7 and 9, the common configuration for all the scenarios is
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in the RN to WIRU transm ssion. These gaps may be achi eved by usi ng MBSFN
subframes in the DL access |ink. However, there is no simlar nmechani smfor
t he upl i Mko(2uloy148@er exanpl e, to perform UL backhaul , gap3/usayiolossses eat ed
in the UL access link. In this exanple, WIRU to RN transm ssions may not be
performed. The lack of a framework for gaps in the UL access link may | ead
to collisions between the UL access link (WIRU to RN transm ssion) and the
UL backhaul link (RN to eNB transm ssion). Since a type 1 RN nmay not be
required thatsiunitanameendeyn negdiensed ik Dk haddaul.oPubihens ammber aquency,

th | 1 si It h i SSi t : i f t he WIRU.
 Boes) Sov RSB R e b L 580 M SPSERALE PRI GE
listed i n MBBIN #esetagetiigirametdn ehd@ucr$ulfine afuib@nntiay caeyy dgcur. Wth

t he exception of scenarios 7 and 9, the comon configuration for all the
scenari os SPRMyHgatian Bf regurery ft MDlngy Bl e e AV ToLthsagRBaen thesubf r ame

number n- By nAchiea GO AL rééb%%eaﬁ%n@{b fhewPRU By Bid Rﬁ?Th%@&hiisitonrfﬁXt be

signaled by the RN as a MBSFN reserved subfrane on the Uu. Subfrane nunber
n may car myay ¢éreuc omsubiroat inombef nrdsoay depardant theDiypepf WhhsmossidneorRN by t he

eNB or th 0 ni cation pof the resqurce,grant to, the WIRU by RN. The
Sor1 D5 on SRS AR b el T R B R SR B RS e of
t ransm ssilomMikcb@dhod Sivhiaekhaié 1aRsuhbehacistBEshé dokord NBURABEBRNwUNber n,

as shown in Table 1. The scenarios_ shown in Table 1 assune _that both the
donor eNBmR@HNehe RNkl arotchedileadrsiaens abeasofetinieanye apgbstd alead of

subfrane %QQR?Ee, fhe ERB SXAWBL 8%11}11% i& %tg%so%%e &c%gHg{?fﬁg ?&ﬁﬁ;&ﬁ%?&our ce

scheduling Infornmation to the RN ahea time, an e RN may
not comunthe &MNeahdesl sfdsoerael sohkdlyl, imgRNhey mat conmuaidaieite MBsaalesad of

tine. S ' mber Subf +4. UL backhaul link (RN to t i t
Subl ame MOMSGH ARG AR RECaTr FN (G el ve) Qccurrence

Scenario | Subframe Subframe Occurrence
number | number n+4 number n+4
UL backhaul | UL Access

link link
(RN to (RN to
transmit) receive)
1 A/N to eNB PUSCH data - RN may send UL grant to WTRU

from WTRU with physical downlink control
channel (PDCCH) in MBSFN
subframe number n, and

-eNB may send relay physical
downlink shared channel (R-
PDSCH) data to the RN in
subframe number n leading to a
collision in subframe number n+4

2 Data (R- Data (PUSCH) | -eNB may provide UL grant to RN
PUSCH) using R-PDCCH in subframe
number n

-Simultaneously, RN may provide
UL grant to WTRU using PDCCH
in subframe number n leading to a

-12-



1 AN to eNB PUSCH data from WIRU - RN may send UL grant to WIRU with

physi cal downlink control channel (PDCCH) in MBSFN subframe nunber n, and
-eNB nay wondiwebmg physi cal downlink shared channel (RPDSTdpoidasss2¢ 0 the
RN in subfranme nunber n leading to a collision in subframe nunber n+4 2
Data (R~ PUSCH) Data (PUSCH) -eNB may provide UL grant to RN using R-PDCCH
I n subfranme nunber n -Sinultaneously, RN may provide UL grant to WIRU usi ng
PDCCH in subfranme nunber n leading to a

collision in subframe number n+4.
Moreover, on a condition that n=3
or n=8, (n+8) mod 10 may be 1 or 6,
respectively. These subframes may
be configured as MBSFN on Un,
thus the collision between DL
access PHICH and DL backhaul R-
PHICH in sub-frame n+8 may be
avoided.

If howevern=1, 2, 6 or 7, then
(n+8) mod 10is 9, 0, 4, 5
respectively. These sub-frames may
not be configured for backhaul, thus
the backhaul R-PHICH in sub-
frame n+8 may not be transmitted.

3 R-PUSCH data | Repeated -eNB may provide UL grant to RN
to eNB ACK/NACK using R-PDCCH in subframe

from WTRU number n

- RN may configure the WRTU for
ACK/NACK repetition

- RN may send DL data (PDSCH) to
WRTU in sub-frame n-1, and
WRTUmay transmit the UL
ACK/NACK (with repetition) in
sub-frames n+3, n+4, n+5 and n+6.
- Thus the collision may occur in
sub-frame n+4

4 Data (R- Data (PUSCH) | Similar to 4 with the difference that
PUSCH) the Uu PUSCH transmission may
be a retransmission due to prior
transmission failure.

5 CSR from RN Data (PUSCH) | -RN may schedule a WTRU for data
to eNB from the transmission in subframe number
WTRU to RN n+4 with UL grant provided in
PDCCH in subframe number n

- eNB may schedule the RN for a
Channel Status Report (CSR) in
subframe number n+4

WTRU UL data transmission may
collide with pre-scheduled channel
status reports from RN to eNB

-13-



WO 2010/ 148086PCT/ US2010/ 038820 collision in subframe nunber n+4.
Mor eover, on a condition that n=3 or n=8, (n+8) nod 10 may be 1 or 6,
respect i webyoiofihiemse subfranmes may be configured as NMBSFRCoruskio/osssas t he

collision between DL access PHI CH and DL backhaul RPHI CH in sub-frane n+8
may be avoided. If however n =1, 2, 6 or 7, then (n+8) nmod 10 is 9, O, 4,
5 respectively. These sub-franes may not be configured for backhaul, thus
the backhaul R-PH CH in sub-frane n+8 may not be transmitted. 3 R PUSCH

data to eNB Repeat BdtaAMK/ NACK [fESRfwFRthe eNB- el papwildduld a GdNafir data RN

usi ng R-PDCCH i n sBORCHErounbeWTRU tRRRNay teamfmgrive ih RebfARId fuonbe&CK/l NACK

repetition RN to eNB n+4 with UL grant provided in R-
PDCCH in subframe number n

- RN may schedule the WTRU for a
Channel Status Report (CSR) in
subframe number n+4

7 CSR ACK/NACK - eNB may schedule the RN for
Channel Status Report (CSR) in
subframe number n+4

- RN may transmit DL data to the
WTRU in subframe number n and
may be expecting an UL
ACK/NACK in subframe number

n+4.
8 ACK/NACK CSR - eNB may send DL data (R-
from RN to PDSCH) to the RN in subframe
eNB number n.

- RN may send ACK or NACK in
subframe number n+4.

- RN may also schedule the WTRU
for a CSR in subframe number

n+4,
9 CSR from RN | ACK/NACK Subframe number n may not be a
to eNB and CSR from | DL backhaul subframe.

WTRU to RN The RN may send PDSCH data to
the R-WTRU on DL access link in
subframe number n.

The R-WTRU may transmit A/N
feedback (and possibly CSR on a
condition that so configured) to the
RN in subframe number n+4 on UL
access.

The eNB may configure the RN for
CSR reporting on UL backhaul in
subframe number n+4.

10 A/N to eNB PUSCH data Scenario very similar to 1 but the
from WTRU ACK/NACK transmission may be a
repeated ACK/NACK
11 A/N to eNB PUSCH data Scenario is similar to 1 with the
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- RN may send DL data (PDSCH) to WRTU in sub-franme n-1, and WRTUmay
transmt the UL ACK/NACK (with repetition) in sub-franes n+3, n+4, n+5 and
n+6. - Thwe 20tver4gaskl i si on nmay occur in sub-frane n+4 4 ParaserRo/oBSSCH) Dat a
(PUSCH) Simlar to 4 with the difference that the Uu PUSCH transm ssi on may
be a retransm ssion due to prior transmssion failure. 5 CSR fromRN to eNB
Data (PUSCH) fromthe WIRU to RN -RN may schedule a WIRU for data
transm ssion in subframe nunber n+4 with UL grant provided in PDCCH in
subfrane |nunber n|- eNB may schizdul ¥ TRAE RN differeacChizatribe F3{3CHslaRepor
(CSR) in|subfrane| nunber n+4 may be a retransmission

Table 1

[0067] It should be noted that the collisions may carry different costs. For
example, the loss of the UL data transmission on the access link may result in
wasted resources. Inthis example, the WTRU may re-transmit the PUSCH that
may lead to inefficient use of battery power. However, the loss of a CSR report
from the WTRU may result in a non-catastrophic, soft degradation of
performance. The CSR may include a channel quality indicator (CQI), a precoder
matrix indicator (PMI), and/or a rank indicator (RI). Moreover, these example
scenarios may not lead to a retransmision from the WTRU to the RN. Thus, there
may be less resource waste and less impact on battery life.

[0068] In scenarios 1 and 2, the UL access link data on a physical UL
shared channel (PUSCH) 505 may collide with UL backhaul ACK/NACK
feedback 510 or UL backhaul data on a relay PUSCH (R-PUSCH) 515, as shown
in Figures 5A and 5B, respectively. Referring to Figure 5A, a first collision
scenario may occur when an access link PUSCH 505 collides with a backhaul link
ACK/NACK transmission 510 generated by a relay physical downlink shared
channel (R-PDSCH) assignment 520. The RN 525 may transmit an UL grant on
the physical downlink control channel (PDCCH) that may be valid for the access
link to the WTRU 530 in subframe number n, without knowing that the eNB 535
may have simultaneously scheduled a DL data transmission on the R-PDSCH
within the same subframe number n for the backhaul link.

[0069] This scenario may occur because, with the PDCCH to PDSCH
timing, the R-PDCCH may be sent later. For example, in Figure 5A, the R-
PDCCH may be sent in the third orthogonal frequency division multiplex
(OFDM) symbol rather than the access link Control Region in subframe number

n (OFDM symbols #1 and #2). When the eNB 535 assigns backhaul resources to
-15-



WRU UL data transm ssion may collide with pre-schedul ed channel status
reports fromRN to eNB WD 2010/ 148086PCT/ US2010/ 038820 6 Data (R PUSCH)
from RN twoeh®/@8RBéf romthe WIRU to RN - eNB may schedelCe/us203b088320 dat a
transm ssion in subframe nunber n+t4 with UL grant provided in RPDCCH in
subframe nunmber n - RN may schedule the WIRU for a Channel Status Report
(CSR) in subframe nunber n+4 7 CSR ACK/ NACK - eNB may schedule the RN for

Channel Status Report (CSR) in subframe nunber n+4
the RN 525 through the R-PDCCH for this same subframe, the RN 525 may have

previously transmitted a UL grant 540 to its WTRUs through the PDCCH. The
RN 525 may be requested to transmit an UL ACK/NACK 510 corresponding to
the R-PDSCH transmission 520 on the backhaul in UL subframe number n+4,
while the WTRU 530 may transmit its assigned PUSCH 505 on the access link in
the same subframe.

[0070] The examples shown in Figures 5C and 5D are variations of the
scenario in Figure 5A. Referring to Figure 5C, a collision may occur in subframe
n+4 if the ACK/NACK transmission is a repeated ACK/NACK 547. In this
scenario, the collision may occur between the PUSCH data 505 and the repeated
ACK/NACK 547. Referring to Figure 5D, the RN 525 may receive PUSCH data
505 at subframe n and transmit a NACK 545 at subframe n+4. In this example
scenario, the retransmitted PUSCH data 550 on the access link may collide with
the ACK/NACK 555 on the backhaul link at subframe n+8.

[0071] The examples shown in Figures 6A and 6B are variations of the
scenarios in Figures 5C and 5D, respectively. Referring to Figure 6A, a collision
may occur in subframe n+4 if the ACK/NACK transmission is a repeated
ACK/NACK 657. In this scenario, the collision may occur between the repeated
ACK/NACK 657 from the WTRU 630 and the R-PUSCH data from the RN 625.
Referring to Figure 6B, the RN 625 may receive PUSCH data 605 at subframe n
and transmit a NACK 645 at subframe n+4. In this example scenario, the
retransmitted PUSCH data 650 may collide with the R-PUSCH data 660 at
subframe n+8.

[0072] Figure 7 is a diagram of an example scenario where UL access link
data may collide with UL backhaul data and lead to a subsequent situation
where the eNB 710 may not be able to transmit a PHICH to the RN 720 on the
backhaul link. Referring to Figure 7, the collision 730 on UL in sub-frame #n+4
may occur for any selection of the DL MBSFN backhaul sub-frame (i.e. for any
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- RNmay transmt DL data to the WIRU i n subfranme nunber n and may be
expecting an UL ACK/ NACK in subframe nunber n+4. 8 ACK/ NACK from RN to eNB
CSR - eNBvoayigesmeDL data (R-PDSCH) to the RN in subfrace/usanisssa0 - RN
may send ACK or NACK in subframe nunber n+4. - RN may al so schedul e the
WRU for a CSR in subfranme nunber n+4. 9 CSR from RN to eNB ACK/ NACK and
CSR from WIRU to RN Subframe nunber n may not be a DL backhaul subfrane.

n=1,2.3,6,7,8 for FDD). For the example scenarios where the initial UL grant
assignments in both backhaul link 740 and access link 750 are performed in
subframe n = 3 or 8, the ACK/NACK on PHICH may be transmitted on subframe
(n+8)mod10, for example subframe 1 or 6, which may both be MBSFN subframes.
A collision may not occur, since the backhaul control region and the access link
control region may be non-overlapping regions in the time domain. If, however,
the initial subframe n = 1,2, 6 or 7 then the ACK/NACK on backhaul PHICH
according to existing rel®/9 specification may be transmitted on subframe
(n+8)mod10, for example subframe 0,4,5 or 9, which may not be MBSFN
subframes. Several alternative solutions can be considered in this case. In a first
example, an always ACK solution may be implemented such that the RN 720
assumes that the eNB 710 has transmitted an ACK. The eNB 710 may then
enable an adaptive retransmission by providing an UL grant to the RN 720 in
subframe n+12. In a second example, the A/N (ACK or NACK) feedback may be
transmitted in the next available MBSFN subframe.
[0073] As illustrated in Figure 7, this scenario may lead to a collision in
subframe number n+8 on a condition that subframe number n+8 cannot be
configured for DL backhaul. On a condition that the original subframe number n
=3 or n = 8, then (n+8) mod 10 = 1 or 6 respectively, which means that a DL
backhaul may be configured using an MBSFN subframe in the relay cell. Thus,
the DL collision in subframe number n+8 may be avoided. However, on a
condition that the original subframe number n was either 1, 2, 6, or 7, subframe
(n+8) mod 10 may not be configured for DL backhaul. This may lead to a
potential DL collision between the backhaul and access links where the backhaul
PHICH ACK/NACK 670 may collide with the PHICH ACK 580.
[0074] Figures 8A and 8B are diagrams of example collision scenarios
where UL access CSR feedback may collide with UL backhaul data (R-PUSCH)
or UL access link data (PUSCH) may collide with UL backhaul CSR. These
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The RN may send PDSCH data to the R-WIRU on DL access link in subfrane
The R-WRU nay transmt A/N feedback (and possibly CSR on a
condi t i orwOhato/msoseonf i gured) to the RN i n subframe nunipemr/us2¢ioonssski
The eNB may configure the RN for CSR reporting on UL backhaul
n+4. 10 A/ N to eNB PUSCH data from WIRU Scenari o very

nunber

access.

subfrane nunber

n.

in

simlar to 1 but the ACK/NACK transm ssion nay be a repeated ACK/ NACK 11
A/N to eNB PUSCH data Scenario is simlar to 1 with the

collisions may occur for any n=1,2,3,6,7,8 in FDD. Referring to Figure 8A, the
eNB 840 may schedule a RN 810 for data transmission 815 in subframe n+4 with
a UL grant 817 provided in R-PDCCH in subframe n. The RN 810 may have
scheduled the WTRU 820 for a CSR 825, thereby potentially causing a collision
between the CSR 825 and the scheduled data transmission 815 in subframe n+4.
Referring to Figure 8B, the RN 810 may schedule a WTRU 820 for data
transmission in subframe n+4 with a UL grant 830 provided in PDCCH in
subframe n. The eNB 840 may schedule the RN 810 for a CSR 850 in subframe
n+4. The UL data transmission 860 from the WTRU 810 may collide with the
CSR 850.

[0075] Figures 9A and 9B are diagrams of example collision scenarios
where UL access ACK/NACK may collide with UL backhaul CSR or UL access
CSR may collide with UL backhaul ACK/NACK. These collisions may occur for
any of the DL MBSFN backhaul subframes (n=1,2,3,6,7,8 for FDD). The scenario
illustrated in Figure 9A may have two variants. In a first example, the WTRU
910 may be configured for ACK/NACK repetition on the UL access link, and as a
result, may transmit an UL ACK/NACK 920 in subframe n+3, n+4, n+5 and n+6
(shown in n+4 for simplicity) to the DL access PDSCH transmission in subframe
number n-1. The UL collision with the CSR 930 in subframe n+4 may not be
costly, since there may be potentially three more opportunities for the RN 940 to
correctly receive the ACK/NACK from the WTRU 910. In a second example,
subframe number n may be a regular DL access subframe. The RN 940 may
transmit PDSCH data 945 to the WTRU 910 in subframe number n, thus
expecting an ACK/NACK response 920 on UL access in subframe number n+4.
An UL collision between the access and the backhaul links may occur on a
condition that the RN 940 was scheduled to transmit a CSR 930 to the eNB 950
in subframe number n+4. This collision may occur regardless of the subframe

index number n assuming number n was a DL access subframe.
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WO 2010/ 148086PCT/ US2010/ 038820 from WIRU di fference that the PUSCH data
may be a retransmssion Table 1 [0067]1t should be noted that the

col I i si onsormaw/@sessy di fferent costs. For exanple, the lPosaisedionbss2a)l dat a
transm ssion on the access link may result in wasted resources. In this
exanple, the WIRU may re-transmt the PUSCH that may | ead to inefficient
use of battery power. However, the loss of a CSR report fromthe WIRU nay
result in a non-catastrophic, soft degradation of performance. The CSR may
i ncl ude al@®icginel qReleitiyg inHigat OB, (BORN 940 preedoaesmivety ACK/NACEat or

(PM), an r.. a nank indicator (Rl). re l=nt.nese exanp nari os may
bt | sad gonraffiarteoR Planbid to WEoNE opre R TRRE N TA SR R e
| ess r esouyubfrawrst. dnaith dcessrid, FpRUlisi@mbgbt@ir)in kibRameAa8] {he WTRRAri os 1

and 2, the UL access |link data on a h%/si cal UL shared channel (PUSCH) 505
may col | i @éOM%WIQEC@éBWaIQIWW‘NA(& O6apasrPBamedit4)L backhaul data on a

rel ay PUS%&)’)%E‘ PUSGrlypd 20 8% 8 ml 8 B GHsEh ndPR wherd BIPEGLEYE!Y.

Referring to gure 5A, a first collision scenari o nay occur en an access
| i nk PUSCAGOAN ACK andgbe Wishhmay lsaldideauth thanWd LAGKKINAGKC IR .afikisicoHisoon 510

generated by a.rel ay..physjcal downlink share hannel (R-P i gnment
00 The. afthsdis RaP iR E sty i PO B R o i b R oot r o
channel ( RDCCH)aytthahshRPDRCHN datLdl 620 totthe RAWAES 103016 dudfitamee MIRLEH30 i n

subfranme nunber n, w thout know ng%t hat the eNB 535 may have simultaneously
schedul ed Ma thits gxpactinh AR S K RIACEn reshone pOERIWULh Aecephan savEradifbf r ane

b f Rk Thi i S With
? ﬁ e ?,E)CEH r%n%%%&@%&b@NRbK 1206 HH49 REEPELHLA PRI RERY: LEGRUSE, W

An UL collision between the access and the backhaul links may occur on a
condition that the RN 1010 was scheduled to transmit a CSR 1050 to the eNB
1060 in subframe number n+4. This collision may occur regardless of the
subframe index number n assuming number n was a DL access subframe.
[0078] Figure 11 is a diagram of an example method to avoid collisions
between UL access transmissions and backhaul transmissions. As shown in
Figure 11, a first set of subframes may be allocated to the backhaul link 1110. A
second set of subframes may be allocated to the access link 1120 such that the
second set of subframes may be disjoint from the first set of subframes. For
example, modifying a HARQ operation from a periodicity of 8 subframes to a
periodicity of 10 subframes, may be used in conjunction with defining non-
overlapping sets of subframes for the access and backhaul links.

[0079] Figure 12 is a diagram of an example transmission allocation using
disjoint sets of subframes for the backhaul and access links. Referring to Figure
12, the backhaul link subframe set 1210 may be allocated to subframes 2, 3, 7
and 8 and the access link subframe set 1220 may be allocated to subframes 0, 1,

4, 5, 6 and 9. This type of allocation may be used in conjunction with an
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timng, the RRPDCCH may be sent |ater. For exanple, in Figure 5A the
RPDCCH may be sent in the third orthogonal frequency division nultiplex
(OFDM sywbabiwasdser t han the access |ink Control Regi orCirrussubfsssae nunber
n (OFDM synbol s #1 and #2). Wen the eNB 535 assigns backhaul resources to
-15- the RN 525 through the R-PDCCH for this sanme subframe, the RN 525 may
have previously transmtted a UL grant 540 to its WIRUs t hrough t he PDCCH.
The RN 525 may be requested to transmt an UL ACK/ NACK 510 corresponding to
t he R- PDS@Hgtasarvsichasndoding amd chhendagihdation pchdmesabfhedraekhamiderk n+4,
while the MWRUBSSO may tgansnit its assigned PUSCH 505 on the access |ink
in the sa#@qgﬁ ?¥%ﬁ%.aﬂﬁ §H?$He exanpl es shown in Figures 5C and 5D are
vari ati ongo@do]t he sSTkiRasdatple aboitich PAy RehRrihi A@etiodiciGiteanSEtha
collision may ocgur in subframe n+4 if the ACK/ NACK transm ssion is a
repeat ed REKPNAERVe aybframes. ket thrrerdsess HbTeones way ke delovwsddir tet ween
the PUSCHpdakia,AQanARchdshgr firPeked AGRINAC 29 odifRed Bk Pohd @ Fhgure SD.
the RN 525 may recelive PUSCH data 505 at subframe n ang transmt a NACK 545
at subf r atkemthe ACK/NACK fexdatplsensinghant@ss sWldrames mns b titaed mPWSTCH dat a 550

s

vari at i onpaethdlle Separ@in®thd Backhgul sfedmanttobDher ®888ChIbRINYes £2af erri ng
to Figure 6A, a collision may occur in_subframe n+4 if the ACK/ NACK
transm ssipflifang theACR/NAG grngsthe Yk graptstigges fiopp 4 mhE 8614 i si on

may occur nl?eg}; %‘fogﬁ] c(%1:[:gioéﬁlBg%&%R@%c%%nQQK(ﬁiy58&1&&& ¥l RY:1830, 8idof he

R- PUSCH dat ring to Figure 6B, the RN 625 may
recei ve PWsCH..data 605 at subfrane n and transmt a NACK 645 at subfrane

n+4. In thj xanmpl e scenario, the retransmtted. PUS a.650 may collide

Weh the BB GavaaBar e Teubl Pai haRD RO PSIE G 0 o dBaae Ry am of

an exanpl @inkCanBaperovheaRl}MoBACESISe badkhaddliak Mehis kAR Wirtficdindackhaul

data and |l ead to a subsequent situation where the eNB 710 na) not be able
é@ﬂﬁgr

t o transniMaaropiEH Mpre REsrRNsFeonetplatien padidedinng schames fohghe o Figure
7, the cokl s . i ub-fr # o} rvw.fo ction of
the D MeSERTEAT AL, Omppo 2 fhd GRERTIAR, 3 Y 00 O SR RBET ' 20,

t he exanplasswoptian,i dsceierdeRNsenanhavah bettegy naalitydsskankhok tham Bot h

backhaul |ink %% and access link 750 are perfornmed in subfrane n = 3 or 8,
t he ACK/ NAEKSSA™PHI CH may be transmitted on subframe (n+8)npd10, for

exanpl e sypdgame 1 Dhe Gllowdtich seBImMOhhy b MBRBENrsulbr aippsrt Aife@khi si on may

not occur, since the backhaul control region and the access |link control

regi on mayapawibhreqer¢mppisier thedpearaul and gecess Kakglovaprample is shokaver , t he
initial subfe = 7, th RH}CH
initia S%{?@E%%E 19 waéu;egﬁuéa%%es 1.5 §Qn§1%%n§5g§é C&‘fo??%ggﬁla%{ﬂ{}gglc b

accordi ng stin specifrcation nmay be tra on ‘subfrane
(n+8) nod1@or éxamdxaiplteaffialfifonathe: €NB,tbatma§ bewhinoiumeyted tireotly M38kN

subfranes ral alternativ ol utio can _be considered in this case. In
a first e%ﬁ%ﬁg; P%Wl%‘i”iﬁé’g} eA%%‘@Bﬁ“&?Po%%nﬁi}gBénﬁy %‘#@ﬁie@&%ﬁ%ﬁccﬁﬁ%t the RN
720 assungmit Rall stberahB 7 hAdesal RNamchfeadodhe Athalth eikNBIHil Gndxpy t hen

enabl e an adaptive retransn155|oq§g¥$£rOV|d|ng an UL grant to the RN 720 in

subframe meddt in pheaswefrome extaenpl a".ArNchAEReEPdIRACKY) af astidadflé may be
Lransm tt qligh, 40 A8t RHNARAS, MEFEN UL AR ol Q0TRkARD Idhdistkat ed T
Figure 7, SSeefari 6 may 1 ea colTision in
there may be an access link sub-frame “A” 5 sub-frames later, for each backhaul
sub-frame “B” there may be a backhaul sub-frame “B” 5 sub-frames later, and for

each regular sub-frame “R” there may be a regular sub-frame “R” 5 sub-frames
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subfranme nunber n+8 on a condition that subfranme nunber n+8 cannot be
configured for DL backhaul. On a condition that the original subfrane
nunber n wo20mw148086 8, then (n+8) nod 10 = 1 or 6 respeeCiwskyp/osdseeh neans
that a DL backhaul nay be configured using an MBSFN subframe in the rel ay
cell. Thus, the DL collision in subfranme nunber n+8 may be avoi ded.
However, on a condition that the original subfranme nunber n was either 1,
2, 6, or 7, subfrane (n+8) nod 10 may not be configured for DL backhaul .
This may latzd tbnanphtemti\@l(nﬂslmmri)isibcﬁralb@&\e@d\&meybacmfmre@ﬁdr access

i nks wh t he. kh PH CK 67 | PHI CH ACK
580, [ 007 TGRS IBACHHIP SIS A6 AP AGI e o CXangl & Barf &1 h IS Uehar | os
where UL aeckssul GoR hegdbaskh-fayndsol dnde aMd theWeghlae khdfit nBgtige SR PUSCH) or

UL access link data (PUSCH) may collide with UL backhaul CSR. These
col |'i si ondrapase beadr6-fIdys iy yesyltanghg paterp nABBAA Rehichrhasgthesameur e 8A,

the eNB 8 0 franme n+4
with a UL%S?I?%%G%%%%E%P%%?%O%& I %%Cl—iﬂ%ﬁﬁlegu ?gén%%nqﬁ%ﬁéﬁ(ﬁw@S%gpnay have

schedul ed franaes Al 82&}7f®rcoaf1@$ﬁd8’gﬁaccmsﬁdnrdbyn pd\fﬂlélntlltabllﬂyfmm@n@ fa

col l'ision bet 825 an ch ed data transm ssion_815 in
cobf r oo A0A S P Fue T ke bhs Bl kaRa’ Rad s Lk ABeeT %Ry 520
for data tvﬂarbsmeslssgamrl ﬂ?aﬁi&bﬁléﬁﬁﬁe%hﬁ frahbs @ ddd @Bk B30 rgudyirdek i n PDCCH
in subfrane n. The e 840 may schedul e the RN 810 for a CSR 850 in

subf r ame ;P@Kterrrh%%@% Jthch panti eenoperaBacity ioPeHEesApRIPEI0ehaloveol | i de
with the fop8X oII|S|on
scenari os% E%EB%%@E&%%%A%%%EQS 2 daeragh@f &EE baAck %HI%%SR or
access CSRBimynd oéduilake“Ri) tshblflam@sdldm[bemﬁmw sutﬂﬁmesc odspeginely. my

occur for the DL bfr 3, FDD) .
e conar POt Petsrr ot ery o et hA TR e 16 ik Reky§ak¥ | 7o)
exanpl e, tBeHMERHNRL BeRMYe Qh-Harfd QUFigardtRhs A INACI o 2Ralth hiAPh e t he UL
access link, and as a result, may transmt an UL ACK/ NACK 920 in subfranme

n+3, n+4, bangwitih meesls(fendhn acepsh-+hagihaul ieng| tegiiay) links. (rlopnygitss PDSCH
transm ssioffi M&érﬁc@e THIRE KB Ta B ubld EPAYdi a'cgﬁlsﬂﬁnrsrbettf&g ePPR, 930 1N

subframe n+4 may not costly, sinc ere may be potentially three nore
opport uni tcessfard tHaekE@thﬂa&nismlssdmmm | YTTE-&c eV VB Ush ehoeikeNAGKeef tlom t he

Ui ramo. ISR B A6 HFt PRRGRAL ASCBOR dita 5480 810 GO VRO

subfranme nymbatibnR, fdrhuse QXQQQEIWDRBJ@ ACKINACKh s B sRBNBE 1828 BNaddredscess in
subfranme nunmber n+4. An UL collision between the access and t he backhaul

| i nks nmay beeshaulsalestivorlpyingristueat t he RN 940 was scheduled to transmit a

CSR 930 19048, o8 580l MePURLEANE DHTBALHDISoue TR AL LI AN MY, Q00U

regardl es rane 1| nde n assumn was " a %L access
subf r ane. 001\{@11?1@&10/5(141&@8&BC’ﬁhtdﬁﬁéﬂ@/@GK82&q§l@ﬂ)7®]tIRefaﬁr pidaptite FARG e 9B,

the RN 940 may transmt. an Al CK. 955 | frame. n+4 respopse to the
eNB 950 trrﬁ‘i’félﬁ'?lfltsisi?& %Mﬂ%g{q eiedupdrr G qﬂe %lﬁ?/?%&%wa%.%lueaﬂefm lision

May 0CCUr phdl ISLHMIARR d¥Hdr tHe ihitenl WdRdnB 3 oMePhPheEHANUA R dplichddism t a
CSR 965 in subframe n+4. &0077] Figure 10 is a diagramof a collision
scenari o Waered yheadheddl feedback falls into MBSFN subframe time window.

[0084] Figure 14 is a diagram of an example automatic ACK procedure

1400. Referring to Figure 14, the RN 1410 may send an UL grant 1420 to the

WTRU 1430, during an MBSFN subframe n, on the access link 1440 in the

PDCCH part of the subframe, while the eNB 1450 may send PDSCH data to the
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ACK/ NACK and the CSR may collide with the UL backhaul CSR This collision
scenario is simlar to the scenario in Figure 9A. Referring to Figure 10,

t he RN 1040 20my14808ansnit PDSCH data 1020 to the R-WRU PQ3@skonossdske ane
nunber n, thus expecting an ACK/ NACK response 1040 on UL access in subfrane
nunber n+4. The ACK/ NACK response 1040 may be an ACK/ NACK or a CSR. An UL
col lision between the access and the backhaul |inks may occur on a
condition that the RN 1010 was scheduled to transmt a CSR 1050 to the eNB
1060 in sdB¥ ddh@ ondhbbrckhenl linki t70oir thei BRSAE)padoithe egelraines é\saf t he

subfranme ind u r assum u r ess,,subf rane

o078; 1 gurath 1APdtS 1470 B35 ML PP RUCRINACYER e fo e BREGET U BIRERL o

bet ween UllinkCigesdbfiiahansrd, 3hudnsisdng thaeddaptibn bf HSULSRE@RIInKABDSOOIWN | N
Figure 11, a first set of _subfranes may be allocated to the backhaul 1ink

1110. A séébhd4Setlror Qepiditesidrly béndibivearvnle gheftNattdswayibk 1120
such that cbieaeaond 3ah 8k i%&gﬁfa@ﬁeﬁd@ﬁ@ € Sih@! WTRUOM Lhgitllst set of

subframes. For exanpl e, ing a HARQ operation froma periodicity of 8
subf r ames ackn@vlipdgé vetieptivy 0b6thd BDSUHT datres48cass beressedtherWEBA] Uid¥d i on with

defini ng non-over/lappi.ng.sets .0 ubfrapmes for the access and_.backhau
ke, " Po08] Mop A ERR ST gk by BHY L TRal et S R RN PGE Deat i on
usi ng di sjretrahsmefien.ofnsseHd, tROPETR 01 4BbenBawkhiaut tlante:adole geardti 1189,
Referring to Figure 12, the backhaul |ink subfranme set 1210

C [ nmay be
al | ocat ed 063 ubf r atBexpULgrant e neawhrr enaloginie DEAK Euniiblaet 1220
may be all f . 4 . AR ol . | ocati on
may be usé@ﬁgﬂgggﬁ?ﬂﬁgpi%ﬁgﬁfﬁﬁugﬁna%gg?%%g?%@ggﬁéﬁ%%%fggégﬁgggﬁghéhanne
nmodul at i ogrsctfere remanhevisiac khdulaylalstkeohfigultd thpe MCS pe baseal onef dhiapinehcy .
[ 0080] Thi s ex I | Location may result in_ a per. odi ern wth a
beriod of CPIOLOBIHPP RS Deritarind v easntus e PulirisRhe TN GRAY B frowad by
two backhaphtrsUSH theMEE. grhht bdRdAKANAGEthh @RCYddFiveDdtfangechi§ibAMAh M8 to 5
ms, then the ACK/NACK for data sent in the access subfranmes my be

transm t t édapHvereteansaysionmyptkererformedsdiite maiptaismy thesamedioniedee
signalin ﬁhﬁﬁi i . f he
acgess sggﬁp%ﬂggpggg no .?yfﬁgQF%%H%%ﬁ%ﬁiéﬁgﬁﬁﬂ?ﬁéﬁg%§h$%Eﬁﬁfcg?§%t timng

from 4 ns proviBe fisxivdytyau oclebdudinkithé oetsalrebiseaoftthe tiaaspes bioedt miseedackhau
i nks, either i DL aor.in UL. [0081 e that the partiti.oning may be
appr oxi PRI BV BLTEHES SE4ehY RN AR B RPN AL &1 Jdo0b FOPP T
backhaul kk#4nshilisn, E52eRIne 10t hdih 8 RidiGe ¥Ry MESIHE t@nPariarts tRYHiggEI ve

nodul ati on and codi ng schenes (MCS) for the backhaul inku.COWBKé?d to the
access |irﬁr<asns1rns@0mm1?i sheuld beawsesHdiol spessipegulianthegietigasmisien thnENmy have

a petter Gual LIYubagiaihnly DRLENRE) UB% AGERSR fob Wnel WRAINSOR! Lpcat | on
schenme may be confi gure support "di fferent
PDCCH format 0, in order to prioritize the systematic bits over the parity bits of
the code word.
[0086] The automatic ACK followed by the adaptive HARQ retransmission
approach may be used, for example, to avoid collisions between UL access data
and UL backhaul data in subframe n+4. In addition, for scenarios where a
transmission timing interval (TTI) bundling may be configured, the RN may

receive the data at the next TTI in which case, the RN may not request a

retransmission.
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bandw dth requirenments for the backhaul and access |inks. An exanple is
shown in Figure 13, where subfranes 1, 3, 6 and 8 nmay be used for regul ar
traffic MoOQpioiasosexanpl e, the traffic fromthe eNB t hatCrap2616/038820
comuni cated directly to the WIRUs. In this exanple, sub-frames 0, 4, 5,
and 9 may be allocated to the access link, and sub-franmes 2 and 7 may be
allocated to the backhaul link. This may result in the sub-frane pattern
"ARBRA", which is periodic with a period of 5 sub-frames, and has the

f ol | owi ng [Pe®Perti eEiguffol5 i@zmhaa@@es’@d dmmpi@lbllcbqabjm fdrAI‘IARﬁbqp@rm be an

access link.sub-fr. %P A% @@b fra 8 Iateﬁ for khaul ub frame
"B" there%%@e%o SEK ARG PURERTF T anE > BRI %H’c?yf Wlaﬁ mPIAReE o1 each
regul ar suh-thieerample, ttherckByub8nd dudiHnd¢ ssubf)lmaﬁ@y bR albocatdd t4 ames
later. In an alternatlve (not. shown), subfranmes 3 an may_be confi gured
for accessUPfrariesiZndatidind onlhoacchs linlhauhisrye seibl #%Oalﬁrégbeaﬂacatsd fhd 9,

whi e the agkhadlo bl ks mhhdupersills LLARBR, ZuARiind o Rt I peagular traffic
may use sub-franes 1 and is may result in the pattern " ARBAA" which
has t he s@meummakﬁﬂﬂﬁléﬁlageaxbyahﬁﬁdibefore In yet another alternative,

(not sho ub-franes,?2 onf| ccess.link
additionmﬁ@xgﬂb fréﬂg?téat% Wmﬁg §§H§g3ggg &@tR§88§§'ﬂ??H?E%ackham
link may use @uhefb@almeéroBc@ﬂplat%ﬂmwlﬂl {ELTEGNIT®RUY mal, fieCmaBitalisg.
sub-frames 1 and 6. _This may result |n the pattern "ARABA" which has the
same peri d@F EKAYPE: $Heptards sant oxihe AV hBY wpodrames 0 apd dgnay &rigggrisdicity
of > sub- MRS a6l Oh ﬁlea&&ggshﬁkmhe hagkbathmbnis)s 408 57 egul ar
("R") sub- frane as a periodicity o sub-franmes, respectively By

mai nt ai ni mgs@ecpeelyodin thisyexempidhia callimawnbrthp@atlduwlmahouwcmm@nmq NACK

e banaw B Re 1 ol mEHae o iahe anie e G SR Rec o Lo

ensuring GRé WBRONnaMOIRgas:es adfizsmApiFiegde By, PESUSEHahdmasaioc ehd | si ons
bet ween UL access and backhaul transmi ssions in LTE-A WIRUs, however since

t he ACK/ NAgkesp diskdngbe ereres rahirpwes Sand 9. H’ﬁ%p%ﬁﬁ’h]dd may not be backward
conpati bl use T R 0

backhaul / @gﬂtlve $ Pg§Eﬁ§E1giﬁégﬂh?0§£%FI%Q% ot her %§§r&%€§q%iﬂﬂ§
Synchr onobackARQlogersibg bothniBl, HBaRQentd JrRAREL Referramng Ewaguad& il& aACK

coupl ed w an aptive HARQ.retransm ssion .su the red cy val ue
(R} oy BN B 5Bt sl Stk Mea o oS Dok B, Ager fidTehot

transm ssisaBfrafite Ay BEhI16cAK toPid QRcdEBYLIME sUsledhwheRe tdeodd- séeeflback
falls into MBSFN subfrane tinme w ndow. R£0084 Figure 14 is a diagram of an
exanpl e agtbirames indicignb&sautie figgoet ﬁlébfralngs 162G futlisezanife RN 1410
may send I b n,

t he acceszﬂrygﬁg%%gbﬂ%ﬂggIﬁé&%%%%ﬁwggb%&b gﬂéﬁ ranegﬁaﬁNﬁ%B EzﬂgEB 1450
may send BRRSCH4atebfrantBer SRNalldc‘bG)ecbforTaHECk)hﬁ:lklﬁaﬂd thé RN 4y @anismit he PDSCH

art of the sult t he

Pecdback Bagt BIVARE WhSkRARR i Hbtiaine fit (40 o Sendeth Agfqﬁaﬂe%
reception gfs fsheot%o@gfe@%r Iahnéﬂzcg’@sﬁ%kdﬁieaRM%yftf@fmlﬁlhean\MBK/NA@@( In this
exanpl e, the RN 1410 may be con(%%é d to send an automatic ACK 1487 to the

WIRU t o pé@thbnavléluyaéwmwﬂ@@&eba pt priraone dAE0. PDSCH data 1485. As a
resul t RU 14 t
autonatlcgﬁ? perfo%%#ﬂ?p&?ﬁ%ﬁéﬁyéggﬁﬁé ?ﬁéﬂﬁl Eﬁ%&ﬁ“%ﬁ%ﬁga%wﬂaalt for
t he next Ubn@bhfﬁarﬁ%@eceﬁaﬂeﬁﬁh aAbm&iaulUﬂmgr dhlhe R4BDC|@ﬁi/nbgr Isé g@@i ad in the

PDCCH from RN 1 u5|n D C r mat The RN 1410.ma nfi ur an ND
bit and t PEHSHRDY RO dpalm S‘f Jranae%ci/%ws%eﬁrmremﬁ@ﬁ YpERLbhf i gur e

the MCS agsbaaed o sBurdgniehne 8PdhicomtdA Rbirhinds. PR fRr RiMOCaR adaptive
retransm sion. The RN nmay be in control of the UL grant schedul e and
perform an adaptive retransm sion. Anggdaptive retransm sion nmay be
performed while maintaining the sane timng for both the PH CH and the
PDCCH channel s. The autonmatic ACK approach may provide flexibility in
scheduling the retransm sion of the transport block m ssed by the RN in
subframe n+4, and may all ow an opportunity to perform adaptive

retransm sion, for exanple, by using a different MCS as conpared to the
initial transm ssion. It should be noted that upon scheduling the

retransm sion, the RN may set the redundancy value (RV) to O, such as for a
new transm ssion, in PDCCH format O, in order to prioritize the systematic
bits over the parity bits of the code word. [0086] The autonatic ACK

foll owed by the adaptive HARQ retransm ssi on approach nay be used, for
exanple, to avoid collisions between UL access data and UL backhaul data in
subfrane n+4 In addition for scenarlos mhere a transn155|on t|n1ng

o —— .\ [T § Y - ] . o,



WO 2010/ 148086PCT/ US2010/ 038820 [0087] Figure 15 is a diagram of an exanple
all ocation for HARQ operation using a periodicity of 8 subfranes. This
exanpl e aQ 2bw/tasskwar d conpati ble. In this exanple, thechaskéawnbsske nk
subframe set 1510 nmay be allocated to subframes 2, 3, 6, and 7. The access
| i nk subfranme set 1520 may be all ocated to subfranmes 0, 1, 4, 5, 8 and 9.
In this exanple, subfrane 8 and 9 may be barred for initial WIRU UL grant
by the RN. [0088] Note that by not sending UL grants to the WIRU in

subf r anes c8nfagured suththdsabk velredubogpeoimbatipn forthe RN heigipiedPRus Rivy be

may 11 gge? (R ErRRne e S ST hBe L ek PRI RS

subf r anmes ptanthl 2ollisespeaivedttiie babkidiilirdxand becesa liakl | Tlsd RAPRWCCIH t he
backhaul may_not occur since the backhaul is allocated in a_different
subf rane. cSiigYraEiop may her dyitednis it sany-ttREC\WIRUS imethgdrpaysdlon fd 5 nay

trigger Ue,GHRCHI LRSS RRiON Mahife Rk Sferk tRKRN L B ABRRTSsll r ames 8
and 9, respectively. [0089]Figure 16 1s a diagram of an exanpl e HARQ

process omllpbeidrad&hziahs bn ke as¢asg limdgt basod ddARQeainmnUhe A mBehave i ng to
Figure 16, an RN may allocate a first set of subfranes to a backhaul 1ink
1610. A sé&Uiid set of subfranes may be allocated to an access |ink such

that the seemnd setA9hmentdhedmBsvd, $heiDdj Badkhalil eyt dapssh theRNto
subframes 1620. In this exanple, a third set of subfranes nay be barred
from an i WTRE tregeuseongstmg MBeEdN sylrames. dpdd'F hoULgpntreseived 8y 3 i s
al I ocat ed (f,gfa thehAgk | B yvalid ify AP AGSNAR: Wy of eedback
at subframe n+d elGSO@FJfI}lg%’ngg%epﬁ){G Oméﬁ%)l?%gﬁ)e B%r 3s not allocat ed
for an acclssedvenkdue tvethRNsymakrdnoan syt treast theKINIABRKHAR baetation, shd i r st

may Do usdi Ty CHBBOPErURIY® ConP SR HLATr PECORYR bR P AR BERAALL 1§ nk.
The R- PDCGhh{TRY ATK UsRMeived 38 SubftamelBluhBSOM £ Th Avbidtwsilebiane dand/ or in
one or nore |ater subfranme and to assign UL resources in one or nore |ater
subf r anes retranspisspodpeiofhe WTRU or unnecessary out-of-synch declaration by the
WTRU, the eNB may acknowledge reception of UL data. However, because of the
gap in backhaul subframe definitions, the eNB may not be able to acknowledge
reception of UL data.
[0092] The following examples assume that the DL backhaul may be
achieved by creating gaps in the RN DL transmission through MBSFN
subframes in the relay cell. This mechanism may be used to avoid
access/backhaul collisions in the DL. Thus, only the UL collisions may be
considered. Three main types of solutions may be identified to address UL
collisions, including interface (Un or Uu) prioritization when an UL collision
occurs, advance signaling to the RN of the UL backhaul subframes, and pre-
definition of subframe configurations for access/backhaul subframe partitioning
to minimize collisions.

[0093] One basis for an interface prioritization solution may be that each

type of UL collision carries a different cost. Depending on the cost of the
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configured such that the scheduling information for the RNis signaled to
the RN in advance, then the RN may schedule the DL and/or UL access link to
avoi d anywpavani4s@b col | i si on between the backhaul | i nkpramasaciomsss2e i nk.
The R-PDCCH configuration may be dynam c or sem -static. This method may
allow for a coordinated resource allocation franework where the RN may
performresource allocation decisions on the access |ink based on a

deci sion the eNB may have made. [0091] As nentioned above, the DL backhaul
may use gapBisionm, ithreaRe bendfitiRU to parsiizs sheacagss hgk NBSENesiaoéreneeshe | n LTE,

e nom s B i B L o B R E bao S Yo i U Rk S VR s

nat ure of nidie depiralslk. HAR PRIt RNy 4RemENRKsfaylt] it BnstckhaiBinp! i nk
data in subframe nunber n+8 on a condition that no ACK is received in
subframe nbRbét PHOWtIZeE o¥Giothe afrset Bak LW ddid semlastiessqlBtion @y t he WIRU

or unnec eﬁ%ﬁlz%%eoiccééénﬁﬁ'k g@&l %@Bé%a@f f%ﬂqELVgaﬂ'rél?ﬁQ & & NB BY not

acknow edge reception of However, because of the gap i'n backhaul
subfrane @edvide fi smmsl,artSh@tJ@NB"orrﬁl)L emlisibes.ak ‘eoruld thekeiond leddesirabdefpt i on of

UL dat a. 092] T ow_n at ackhaul . may be
Hohi ovad By VR ruA P S Ab ke ER R B R R I EES Ry B IR SNBRE bt - arres
in the rehgyn@tdctinkUE coRishanicsfanytHie pubeldizUavpUd aeceBsslbackhaul
collisions in the DL. Thus, only the UL collisions may be consi dered Thr ee

mai n typedO®Hsol ut Tofesiliale Freteenation ebtbegelatiye exierity ofdbe interfases,

i ncl udi ng ( r Hel occurs,
ntvance. o BOLER LRERH PR B mBE L8l b fed, Ty eiB heROUHL Gk 2L

pr e- def i nidators loft dswelsd tlamBthmrﬁsirgintiag imb@ dnoin aceessliybleerkhaatheguidyr anme
partltlonln O mninmze collisions. r anl terface

P o 11 arrih T Bt TelGT etk i e SR o e e o
di fferent c6Qstd bPERERAVTBUIL Hhth @@ﬁémmsmhh@ad w84tk Bhdwidth oA BNe DQ.
beneficial to prioritize the access |ink (Uu interface) over the backhaul

link (Un 0¥ f ace)ln the leHpwingsewmpleppShepricsitytnay hg deferaviaed elithmy be
mor e desi rahloes, ¥ AhEal éﬁlghb%f}gﬁ %%%%ﬁé%Eté?rfﬁge&gﬁéﬁnssm a§7 Qg backhaul

link (Un) Ts prioritize ver access lin or exanpl e, one

sol ution rmaglrpm drel UnZetetrface mselsﬁain:enkk@VMS ahelhbmlqhamlbefa@mdﬁﬂ It

col li sions, # it. my r]cg T\g{;owd har solution for UL collisions. It
woul d t hePSIO5HE 1h8VEBPHRHI e e erﬁ@ Ko BRd %Gppalatts 4s® &é*f‘erm ne
the rel at ifguier170kiat Mia@fantof M€ ESAE lérlnytrma fehed @6thiEnshntepthbd slioAtyscenari os
that prioritize Uu or Un accordi ngF 0094] To facilitate a determ nation

of the relvdtarga BrildkiGSR mfaYtq‘?Hldenwéhf &5, datre Eloisttype obe@dhsion nedi | i si on
may be evalygt £ dﬂﬁl@ 1696 hh%f?% lﬁV@Ercgsﬁf}Sm%e%wﬂﬁE@ 150! Qfdtmgyﬁoéo the RN

transmtting In Un are ¢ ecause they nay resu I ncr eased
power con$enpiryorostly. (Thes Rrpal RUpolﬂnsmneam@'dresulterrf ar glmhaabrpeaﬁomdabye t he

WY U ol o LENSISSL00, AN, vl o0, RendWaLh o e, Uk (48821 1 e
with Un UL data 1730, the RN may prioritize Un over Uu 1740 by transmitting
the PUSCH 1750 on the Un and allowing the CSR on the Uu to fail 1760.
[0096] Figure 18 is a diagram of an example method for determining
interface priority where a Uu UL ACK/NACK may collide with Un UL data. This
type of collision may occur where the Uu interface may be configured for

ACK/NACK repetition. When a Uu UL ACK/NACK collides with Un UL data
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end of subfranme n. If priority is given to the Uu interface, transm ssion
may not occur on the Un interface in subframe n+4, thus a collision may be
avoi ded. WO 2pro/@gissy is given to the Un interface, the eclritisseion3ssay occur
in subframe n+4. Figure 17 is a diagram of an exanple nethod for
determining interface priority where a Uu UL CSR may collide with Un UL
data. This type of collision may result in the RN 1710 m ssing Uu UL CSR
fromthe RRWRU 1720, and may not be very costly. This type of collision
may resul t18il6, thegidadwalprpertizerUmoce e gB2tand pansmg thp dosEl daga t&3&ist r ophi ¢
failure. g\g%eteg Uu UL CSR collides with Un UL data 1730, the RN may
prioritiz BVEr Uu 1740 by transmtting the PUSCH 1750 on the Un and

al | ow ng {O@7TSR onFighee WY #s0a fddddraky 60 an[ HCIIEI @it d1Br i dtérntinggs am of an
exanpl e nethod for determning interface priority where a Uu UL ACK/ NACK
may col | i datexfac puwrity Vﬂéﬁra.meldep@awolé@P|W1§i¥6he frey UbcR UK/ NMAEERe the wu
| nt erf ace rERIpbabe ARG BUEIUAACKINAOK LRR UL ANACHIRACK Ribdbhd AGK/ NACK
collides wwth Un UL data 1810, the RN nay prioritize Un over Uu 1820 and
transmt thensonsdibn #9tG th83ade-offney eNBtwEE0OY R deegrilings WO retranswisagr am of an

exanpl e net.hod .fQ i-ning interfac rd.ority. where. Uy. UL data may
oot e wot Rk R AR A B AR R IR bt 08 icTt iz R3p Gee with
the Un UL 2AGKKNAGKDT . @edaackidisransdats Syahe 2 Bfor the RN adg-cohditidhhhe bet ween

an access |ink UL retransni sion of data by the RRWRU on a condition that
the Un i nttBe ABtntpefaps jsoprienibized. {paegltgrpptitendhe roptive prigndniosilbh of data

by the eNGeLo/. &M ArEANTbELAN M BN Wb AL SHIRGR the LRI AL i zed.

In one alternative, 'the relative priority u versus Un may be term ned
based on ttheDdnwuffirs ef thtaRY 1920r &dr Exarmhle, the RNdnahpribtitibeifieeUs osér t he RN

1920. For exampl e, ,.t.he iaritize the Uu over, Un gn a condition that
the RN UL e Breidibion doauiy e it fa hothasts shbFen oRtegp sRpETLAt the Un.
t he RN mayrpfids@kbt iUk hBe BN 21§ hriduitiR tRe TRIiel URibd H@inditiéh RNt Bhe buf fers
do not have enough data to support DL grants over the Uu, or_on a condition

that bot h RO lapoieas demar brohenanes dataéo sunporRRLeagniaver il ut oo el at i ve
priority ?ac%QQit?d}l Q{a@%f ¥ 'cgﬁdi%féﬁ*s? o @l FICN &Qg%ﬁleﬁhﬂHé %1620 's a
od for

. t
di agram of an exanpl e et etermning 1 hterface priority where Uu UL
dat a nmay celativderinirith balsedbn détea. Qofheetrits dulchdatlatemoy i des with Un UL data

2010, priori may he d m cally assigned to either Uu, oy Un,. depending
on the’ bufFEITst at VR e RO UAB SedhiFi By, RS THE S 20 of
the UL datigicbfilct prieeitpivhbReURNIDgA faghay Sollidé §8h WAWICEith NIVHMATY UTE Un
interface may be congested, priority may be assigned to the Un UL data

transm ssidepd cabfoeraidl o BR date 94Dt poprithmayteedamigabe pesidaeity  have
much dat a,.:prigrit i . c j.sm of
dynami cal Ieilt%g%lg%%i %rg t e&) gﬁgﬁ‘%gﬁg&h}egﬁﬁ% %#1 t??%gqaﬁl%aﬁ@h%ggﬁasegk%n

col | i si onspbéfivebn videnkhedata ofinide UL Whtadi ffiered yatphe RN ewdfefr os daxgk, f | ow

control at the RN, [0099] The t hods .descri bed above may be used. to specify
the relati %C%W% ﬂ?%v%afgﬁlf R H&eﬁf%m FELAEPS PP LB P BRYRe S&eRard b
ggscr i bted tBOOMEUT. AAth {rH8s A ERITR dn¥eflROWBN a0 AdRI o tRat BEERRHuSeDabDEr
SCri 1 on
P not have much data, priority may be assigned to the Uu UL data. The mechanism
of dynamically changing the relative priority of the Un and Uu based on collisions

between Un UL data and Uu UL data may provide a form of flow control at the
RN.
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Priority Note 1 Uu UL data collides with Un UL A/N Uu over
condition that UL RN buffer enpty RN nay receive the Uu UL data from R-WRU
Uu on a condiPCirars2aioasss®iN DL

RN may nowotznewsiss A/ N on Un UL
buffer enpty 2 Uu UL data collides with Un UL data

[0099]

Un over

Un on a

The methods described above may be used to specify the relative

priority of the interfaces for the collision scenarios described above, and the

outcome 1s shown in Table 2.

Scenario | Description Priority Note
Number
1 Uu UL data collides Uu over Un on | RN may receive the Uu
with Un UL A/N a condition that | UL data from R-WTRU
UL RN buffer RN may not transmit
empty A/N on Un UL
Un over Uu on
a condition that
RN DL buffer
empty
2 Uu UL data collides Uu over Un on | RN may receive the Uu
with Un UL data a condition that | UL data from R-
UL RN buffer WTRUs
empty RN may not transmit
Un UL data
Un over Uuon | RN may transmit Un
a condition that | UL data
UL RN buffer RN may not receive Uu
is full (Un UL data from R-
interface WTRUs
congested)
3 Uu UL A/N (repetition) | Un over Uu RN may transmit Un
collides with Un UL UL data
data RN may not receive Uu
UL A/N
4 Uu UL data Uu over Un on | RN may receive the Uu
retransmision collides a condition that | UL data from R-
with Un UL data UL RN buffer WTRUs
empty RN may not transmit
Un UL data
Un over Uuon | RN may transmit Un
a condition that | UL data
UL RN buffer RN may not receive Uu
full UL data from R-
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Uu over Un on a condition that UL RN buffer enpty RN nmay receive the Uu UL
data from RRWRUs RN may not transmt Un UL data Un over Uu on a

condi t i orwohato/igko8RN buffer is full (Un interface congegCed)S2030083820
transmt Un UL data RN may not receive Uu UL data fromR-WRUs 3 Uu UL A/N
(repetition) collides with Un UL data

WTRUs
5 Uu UL data collides Uu over Un RN may receive Uu UL
with Un UL CSR data from R-WTRU
RN may not transmit
Un UL CSR
6 Uu UL CSR collides Un over Uu RN may transmit data
with Un UL data on Un UL backhaul

RN receiver may be

powered off or ignores
the CSR from R-

WTRUs
7 Uu UL A/N collides with | Uu over Un RN may receive the Uu
Un UL CSR UL A/N from R-WTRU
RN may not transmit
Un UL CSR
8 Uu UL CSR collides Un over Uu RN may transmit Un
with Un UL A/N UL A/N

RN may not receive Uu
UL CSR from R-WTRU

9 Uu UL A/N and CSR Uu over Un RN may receive the Uu
collides with Un UL UL A/N and CSR from
CSR R-WTRU
RN may not transmit
Un UL CSR

Table 2. Interface Priority for UL Collision Scenarios

[00100] In one example, the UL or DL buffers on either Un or Uu interface
may be maintained directly or indirectly per logical channel based on QoS. The
prioritization of Un interface data versus Uu interface data may be performed
with the following objective functions that may contribute to the overall spectrum
efficiency. One objective function may be that the relative ratios between the
sizes of the DL buffers content versus UL buffers content may not negatively
impact the ability to simultaneously achieve the spectrum efficiency goals. One

example of this may be 5bps/Hz in DL versus 3.75bits/MHz in UL. Another
.98



Un over Uu RN may transmt Un UL data RN may not receive Uu UL A/A/N 4 Uu UL
data retransm sion collides with Un UL data Uu over Un on a condition that
UL RN bufwerosymasoge RN nay receive the Uu UL data from RPOTRIS201RN3S8aY not
transmt Un UL data Un over Uu on a condition that UL RN buffer full RN
may transmt Un UL data

objective function may be that the waiting time in the transmission queues of the
newly queued data is minimized. For example, data may not be waiting in a
queue while there may be an opportunity to transmit data from another queue.
This may be based on a condition that the latter may be empty if it does not have
enough data to warrant a transmission grant. A third objective function may be
general QoS requirements identified by the QoS Class Identifier (QCI)
representing the following QoS parameters: Guaranteed Bit Rate (GBR) versus
non-GBR, Maximum Bit Rate (MBR), Aggregate Maximum Bit Rate (AMBR),
Layer 2 (L.2) Packet Delay Budget (.2PDB), L.2 Packet Loss Rate (L2PLR) and
Allocation Retention Priority (ARP), for example.

[00101] In this example, based on the objective functions listed above, data
over Un versus data Uu may be prioritized as follows. p may be denoted as the
ratio of DL spectrum efficiency to the UL spectrum efficiency. Assuming 5bps/Hz
in DL versus 3.75bits/MHz in UL for LTE, the ratio p may be 1.33. B may be
denoted as the ratio of DL, bandwidth to the UL bandwidth available for data
transmission after deduction of the bandwidth required for physical layer
signaling. The ratios between the aggregate sizes of the content of DL, Un
interface buffers (buffer occupancies) for a given QoS level, versus the aggregate
UL Uu interface buffers for the same QoS level, may be the product of p and B,
i.e. p*B. For data with a different transmission priority level (QOS/latency), the
buffer with the least anticipated waiting time for the newly added data may
determines the interface priority.

[00102] Figure 21 is a diagram of an example method for avoiding collisions
using advance signaling of the UL backhaul subframes to the RN. Referring to
Figure 21, the RN may grant UL resources on a backhaul link 2110. The RN
may then schedule WTRUs on an access link to avoid UL collisions between the
access link and the backhaul link 2120. For example, an R-PDCCH may provide
a DL assignment or UL grant in a later subframe such that R-PDCCH to R-
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RN may not receive Uu UL data fromR- WRUs 5 Uu UL data collides with
Un UL CSR Uu over Un RN nay receive Uu UL data from R-WRU RN may not
transm t Wo 20l0/1@8R6 6 PCT/US2010/038820

PDSCH may be 6D subframes (6D >1), and R-PDCCH to PUSCH may be 6U > 4.
On a condition that the R-PDCCH grants uplink resources on the backhaul link
in one or more later subframes, the RN may know in advance which subframes
may be used for UL data backhaul. This may allow the RN to schedule the R-
WTRUs on the access link such that UL collisions between the access link and
the backhaul UL data may be avoided or minimized by scheduling UL and DL
transmissions on the access link that do not result in UL collisions. Examples of
collisions that may be avoided with this mechanism include scenarios 2, 4, and 5
in Table 2.

[00103] On a condition that the R-PDCCH assigns downlink resources on
the backhaul link in one or more later subframes, the RN may know in advance
what subframes may be needed for UL transmission of the ACK/NACK feedback
on the backhaul. Similarly, on a condition that the R-PDCCH grants uplink
resources on the backhaul link in subframe greater then n+4, the RN may know
the backhaul requirement in advance and may avoid scheduling conflicts on the
access link. The RN may then schedule the R-WTRUs such that collisions
between the UL access link and the UL ACK/NACK backhaul may be avoided or
minimized. Examples of collisions that may be avoided in this case are 1 and 8in
Table 2.

[00104] The delay between the R-PDCCH and the DL assignment/UL grant
may allow the RN to know both DL and UL assignments on the backhaul link in
advance, and may therefore schedule the WTRUs associated with the RN to avoid
or minimize the UL collisions. As a result of the delay 6D between the R-PDCCH
and the DL resource assignment for R-PDSCH or additional delay for UL grant,
the timing of the DL & UL HARQ process on the backhaul interface may be
modified, as described below. This example method may be used to avoid
collisions in scenario 5 in Table 2, by not sending an UL grant to the WTRU

associated with the RN in subframe n. The example collision in scenario 7 in
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Uu UL CSR collides with Un UL data Un over Uu RN may transmt data on Un UL
backhaul RN receiver may be powered off or ignores the CSR from RWRUs 7 Uu
UL A/ N coWbi2dasi4sisbh Un UL CSR Uu over Un RN may recei vecrhus2ado/o84820 N from
R-WIRU RN may not transmt Un UL CSR 8 Uu UL CSR collides with Un UL A/N Un
over Uu RN may transmt Un UL AAN RN may not receive W

Table 2 may be avoided by setting a delay between the R-PDCCH carrying the
DL assignment and the corresponding DL data such that the Uu UL ACK/NACK
may be sent in a different subframe than the Un UL CSR.

[00105] Figure 22 is a diagram of an example method for avoiding collisions
where the round trip time (RTT) and the number of HARQ processes may
increase. The example shown in Figure 22 is based on 6D =2. As shown in
Figure 22, the DL assignment 2210 may have an associated delay 6D 2220. If 6D
2120 has a value of 2, the RN 2230 may transmit an ACK/NACK 2240 at
subframe 6. On a condition that a 6D subframe delayed DL assignment and/or
additionally 6D + 4 delayed UL grant 2250 is applied, the HARQ RTT may be
increased to 6D +8. Additionally, the number of HARQ processes may be
increased to NHARQ= 6D +8. In the DL case, assuming that data for HARQ
process number n may be transmitted in subframe number n, the corresponding
control may be signaled in subframe number n-6D. The UL ACK/NACK for
process number n may be transmitted in subframe number n+4 such that the
corresponding transmission of the DL control information for that HARQ process
may occur in subframe number n+8. Thus, the period between two consecutive
transmissions of the control R-PDCCH for HARQ process number n may be:
(n+8) — (n- 6D) = 8+ 6D. Therefore, the RTT and the number of HARQ processes
may increase from a value of 8 to 8+ 6D.

[00106] The delay 6D 2220 may be chosen as a trade-off between the
constraints discussed below. The number of HARQ processes may be kept low
such that the amount of soft memory required at the receiver may be minimized
and the number of bits to signal the HARQ process number may not increase
significantly. One alternative to limit the signaling bits may be to limit the
number of HARQ processes to 16, which may result in an increase from 3 to 4
bits to represent the HARQ process number. This may set an upper bound for the

delay 6D of 8 ms or subframes.
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U CSRfromRWRU9 Ui UL A/N and CSR collides with Un UL CSR Uu over Un
RN nmay receive the Uu UL A/N and CSR from RRWIRU RN may not transmt Un UL
CSR Tablwo2oidmswsf ace Priority for UL Col lision ScenaPCcoasSp@0nss3pé n one
exanple, the UL or DL buffers on either Un or Uu interface may be

mai ntai ned directly or indirectly per |ogical channel based on QS. The
prioritization of Un interface data versus Uu interface data nay be

performed with the foll ow ng objective functions that may contribute to the
overal | spe@tO7lim A larger value of 6D may allow the RN to benefit from the advance

notice to properly schedule the R-WTRUs on the access link. The total delay for
the loop adaptation process may not be a design issue for fixed RNs, where the
channel may be slowly changing in time. For example, assuming a Doppler
frequency of 5 Hz for the non-line of sight (NLOS) component of the backhaul
channel, the coherence time of the channel may be 200 ms. For some values of
the R-PDCCH to R-PDSCH delay 6D, the total loop delay of 6D + 8 may be
significantly smaller than the coherence time of the channel, thus performance
degradation of the link adaptation process may not occur. For the case of mobile
RNs, it may be desirable to keep the delay 6D relatively small such that the R-
PDSCH data transmission may not use a stale modulation and control scheme
(MCS). In that case, one solution may be to increase the frequency of
CQI/RI/PMI as well as the sounding reference signal (SRS) to make proper
scheduling decisions.

[00108] The previous description explained the impact of the R-PDCCH to
R-PDSCH delay 6D on the DL HARQ. A similar explanation may apply the
impact of a delay between the R-PDCCH and the UL grant R-PUSCH on the
timing of the backhaul UL HARQ process. Increasing the number of HARQ
processes, and consequently the RTT, may be performed to support all
transmission opportunities. However, increasing the number of HARQ processes
may not be needed on a condition that only the DL transmission opportunities
corresponding to the MBSFN subframe allocation are considered.

[00109] Figure 23 is a diagram of an example method for avoiding collisions.
Referring to Figure 23, the eNB may select a HARQ timing offset value 2310.
The eNB may then identify HARQ processes that are ready for transmission
2320, and assign a MBSFN sub-frame n to the identified HARQ processes 2330.
[00110] Figure 24 is a diagram of an example method for avoiding collisions

using an R-PDCCH that includes a HARQ timing offset. An R-PDCCH may be
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efficiency. One objective function may be that the relative rati os between
the sizes of the DL buffers content versus UL buffers content nay not
negat i velwoi2opeaagosbhe ability to sinultaneously achi evePChaSspeosssaom
efficiency goals. One exanple of this may be 5bps/Hz in DL versus
3.75bits/MHz in UL. Another -28- objective function may be that the waiting
time in the transm ssion queues of the newly queued data is mnim zed. For
exanpl e, data nay not be waiting in a queue while there nay be an

oppor t uni trycetiwdimaﬁn@ﬁliaun@aumbélr piwitheghent fqueltsSCH hhat meyirbéutb@a&i: on a

varrant o HoBhatitge B graBle B ithirs b attr 057 URRl bR RaD ol hdher &l ' @

requi r enentisingdeaitiigd atbffymé MEhdBECnagshd dentd édnditi¢dXUat thepessesd i ng t he
foll owi ng QoS paraneters: CGuaranteed B|t Rat.e . R) versus non- GBR, Maxi mnum

Bit Rate @NBR\MMeA§dr dghf etnablinms BRMRE e S anadfDOCH mayPag ket
Del ay BUdggéen%éle%[ﬁ)ofra% IE%%F% n Ivﬂ%a @%rﬁ f()i*?’BI@H gt Iﬁgif AR 4 LR UTREL ent i on

Priority (ARP), for exanple. this exanpl e, based on the objective
functions HAEQéEiinabg\oﬁﬁe‘rdlaﬂalml‘er tlwrsubélresms ndmbar mhaayndaeaq@s ithe Ul zed as

foll ows. be.denoted as,the ratio of DL s trumefficiency,to the UL
ety om AR, DRl SRkl 2 et T ol PE BT h it EpiEY i " or

LTE, the ra$du@cadmighbentlis3IdlidGtRapiramedanab@thes the ratio of DL bandwi dth
to the UL bandw dth avail able for data transm ssjon after deduction of the

bandwi dt h [P@dil r ed Fohipagisoasch. LTy ebisama rpripgicity may b ke forddaBéh t he
aggr egat e g)blzaf%ﬁ)nogn the I‘}‘H%ﬁ‘é?Fac@f Phee l&ﬁswﬁv&}[\{e Qibfaie%{t%(&)%fléﬁne

occupanci e or a given evel |, versus ag regat e UL Uu Interface
buffers f (brartsll&tl(galshlfﬁm§ the\HARQ mmyeli:mé inhtdepimedomant withardp&:t to tlee p* B.

For data w adff rent transm Ssi priority | t he
ot fant o Shiblathe plibfeE b RARE AR R RESRIE Yoo Y el R LGS it m
det er m nesnfob@atioh EThafithing bFsdttwalud AAFQMedutaprdell 8s andhagraonh of an
exanpl e nmet hod for_ avoi di ngmpcol | i sions using advance signaling of the UL

backhaul §b@ftﬂaﬁe\§h@rb thpeal teﬁeg@nrtubﬂjomsmcgweefomthet%@tmnﬁa hig ant UL
resources on an
access |i n to avo?gl% Bhldcéoﬁgl Si (g)T?ig °f gyEV\n}e:%I W%%aggg(é@gbfﬂﬁg&a\%ﬂﬁe backhaul
i nk 21201at|§ocyev<earrthledjnaﬁeffaﬁé)@(tﬂdmyeqomwm a DL assignnent or UL grant
in alater ra uc th toR PDS D s bfrarres(6D
L ® ana RGHETor DWaE S M oele gt e P TR r e The H

grants Uplldn@lfvléo@wﬂmgn@ WI bgbPaskdaltkady Bénintin@d@e®rse i sCath @S to
subframes, the RN may know in advance which subfranes nay be used for UL

data backkaNifor mnkbaphgoramuaratiee Rl P@O%@Ngcﬁﬂaét pRESRPERIstoothet Y. access
| i nk S”Chfﬂéaéelé@émgl%f bigd %ﬁ@etb% efﬁa%he du | ng E}Lﬁ s dﬁ%ﬂch% hayBagkhaul UL

data may be avol m nim ze ransim ssi ons on
t he accessohdinintthat théeNIdis aveselof thenscljbdlm]eldlecmomma(ﬁt@zrtheéﬁ\l ofi tlool | i si ons

Tabl 2 FOUOIPERIS RO CTEAN RO tHEV RO TS U ST TR PEsour ces
on resource allocation.

[00113] During each transmission time interval (TTI), the eNB may identify

all the HARQ processes ready for transmission, for example the HARQ processes

that have been positively acknowledged by their respective peers. The eNB may

assign the HARQ processes for DL or UL grant with the appropriate HARQ
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t he backhaul link in one or nore |ater subfranes, the RN may know in
advance what subfranmes may be needed for UL transm ssion of the ACK/ NACK

f eedback wo 20tee4bmekhaul . Simlarly, on a condition thatrCrhs208888H gr ant s
uplink resources on the backhaul link in subframe greater then n+4, the RN
may know t he backhaul requirenment in advance and may avoi d scheduling
conflicts on the access link. The RN may then schedule the R-WRUs such
that collisions between the UL access link and the UL ACK/ NACK backhaul may
be avoi dedinoingnéffieti Thel tinBognyfses nody cely iwimrse tatgramsty atregmventdéd in this
case are 1 and 8 in Table 2. [00104] The del ay between the R PDCCH and the
DL assignﬁ@ﬁ UL grant may allow the RN to know both DL and UL assignnents
on the bagéduau] | i nBothnthadybMHARQandid@yfdebebRleair] Seel HARQNEMWRUs
associated with the RNto avojd or mninmze the UL callisions. As a result
of the delofyetorslpeaebe shaerRnPRch casel thpemdy hecdghaled using dierisme f or

R- PDSCH or, gdghitilhRadm l@E) frp{heq% ng(?gﬁ fohggt tAlf@rﬁgtlgély:[ hie BE a)@' st HARQ .
process on the backhaul interface may be nodif as descri bed below. This
exanpl e nwahnﬁmamwebéﬁugeuﬁmoldvnudhmbbﬂ®3nmhgsHMVéuénaﬁwdhEymnnmable 2, by
not sendlngg E(P ﬁ ﬁq# Qﬂe WRU associated wwth the RN in subfrane n.
The exanplPE &9 MEIBA" %EEE #rio 7 in Table 2 may be avoided by setting a
del ay bet ve@ns)he RrRDGGHnead sighAling Appidhclassdegarimiit abang niayheased espondi ng
DL data such that the Uu UL ACK/ NACK may be sent in a _different subfrane
than t he BYOWLorCRRNInige s Pirr@utrrénﬁrzzlﬁssonacqwﬁg%rﬁhﬁ COAHSIQ%%W% &t hod for
avoi di ng re.t i of HARQ
pr ocessesg%%h?%%}zrése?' %ﬁ?@%% %glaﬁglaﬁ%l%édg&r e 2 I %H%aésbgl g(%n 6D

As shown ithatFsgadr meﬂ]?qut&@aﬂudmﬂ;hsgmcﬂus@ﬂ]k@r rayarsavieloan tass ociyabed deI ay
6D 2220. ijf %2 ¢ gV he RN 2230 may transmt an ACK/ NACK
2240 at suBYt& %ﬁ?so6@ﬁﬂ??WHﬁSTH§?uﬁa%T)subfrane del ayed DL assi gnment

and/ or addp¢iiepal I yR@f@mnglt@lF D 4ULh QERBL 2 425 al Sranphit @d, ULheamARQ RTT
may be increased to 6D +8. Additi onal%ﬁ, t he nunber of HARQ processes may

be i ncr ea2édd0 s agHARDCEH atgubframena Bhe tdsgrani 24 ey i @aItIéRﬁbr HARQ

Control miybe B AL e R R . Pl e AR P

process n mnbmlg shanving feént 24 sstlfedne nt+8 u'lBhe B24%0nbey thendransminit {tHat t he

b ocess P R h 232h 5h 4 RLTLEr LB ML T REPRSERT GHCEOhEE « wo
consecuti \ﬁ@a}f fra RS tSed A(DK/MAGKI%@@S& P RIPROGH f:8fmeHARQ, process nunber n

may be: (n+8 (n- 6D) = 8+ 6D. Therefore, the RTT and the nunber of HARQ
processes [ %iﬂﬂ ncr eElgém 2o adigaraye oban gxamaplg-meghod faeyoslmheoliepay 6D 2220

nanber of PR b aeC e o AR R b RP R RN P oar T

menory redhé edd 2503 hayrteaesmwieéra Dhygrbet 8510 mh z&dR- ARCCHeatnumiiemeoh. bits to

signal th roc nunber y t_lncrease si g ificantly. e

21 for nat | R RCIHRE 2T oA Re: BBy Hos s Tty REATHEOBRe of HARQ
processes H&RQQnm‘M};‘ S8y 2 @2bbfbrd TheAdNBRSDS 2SS, fraAind ddfla®sBbion 4 0
represent the HARQ process number. This may set an upper bound for the

del ay 6D GDSCHsabrsublianicame?: MO 2erronsagies BAY/ 3850 1010 IBBBO] 0@107] A

or oper |y SRR PR B R, 10 08 pba S AU BERREF 08 T°, 10

| oop adapt2aB an spbfoames+H1AynhdL, diel @ cdesi gn i ssue for fixed RNs, mhere t he

channel slo changi ng. i i For exanpl e, assunmn pl er
frequency %@P@l mfagpetq%gn% gﬁhﬁﬁ@hﬁﬁ%{mm@é@g%m Rorsarits
backhaul %Bﬁl@ﬂﬁ'ﬁls’m %evegB%& gﬁ&ﬁcﬁabme WonkBGuSNBRNAIRS tHRYIRBZGOARQ For sone
val ues of the R-P DSCH delay 6D, the total |oop delay of 6D + 8
may be significantly smaller than theggoherence tinme of the channel, thus
performance degradation of the |ink adaptation process may not occur. For
the case of nobile RNs, it may be desirable to keep the delay 6D relatively
smal | such that the RPDSCH data transm ssion nay not use a stale nodul ation
and control schenme (MCS). In that case, one solution nmay be to increase the
frequency of CQ/RI/PM as well as the sounding reference signal (SRS) to
make proper schedul i ng decisions. [00108] The previous description explained
the inmpact of the R-PDCCH to



R- PDSCH del ay 6D on the DL HARQ A simlar explanation may apply the inpact
of a delay between the R-PDCCH and the UL grant R-PUSCH on the tim ng of

t he backhaol201014808RQ process. I ncreasing the nunber of RARYSprOOssIEs, and
consequently the RTT, may be perfornmed to support all transm ssion
opportunities. However, increasing the nunber of HARQ processes may not be
needed on a condition that only the DL transm ssion opportunities
corresponding to the MBSFN subframe all ocation are consi dered.

[ 00109] Fi ¢umimg2B8ay be pedfpagednrsiof impliexambdseasmpphed] foorxplivslydéiggalond | i si ons.
Referring tLp Fi gHJre.ZSq, the eNB may select a HARQ tim ng of fset val ue 2310.
The eNB mﬁ? PN ef(afé]%? ?]@PVPBARQ processes that are ready for transm ssion
2320, and [essligygn a MBSHiNsS dhampRnNMBS RN & attient by &d ddhRQeprwirsses 2330.
[00110] Figure 24 is a_diagram of an exanpl e nethod for avoiding collisions
usi ng an Reppdof1PHEs. Ihéhgessmplethe R sithiyapes &et 1. Ak B PBCORE be
recel V,ed, '1£loéh%kpéé mmggﬁfraﬂle@f 44 ﬁw@u@%r&%ﬁn@%%&ﬂa@tram Iﬁ%éjde a DL
HARQ Tim ng offset relative to subframe nunber n that indicates the DL HARQ
timng stantimgatedbiromnt to BRe Tbfit sBte e} bey Oramsnzt dorie tRNwnt Ratort he

resource assjgnnent_1is,valid,at bf rane n r n.,Simlarl an. R- PDCCH

o Che. T oo BP VIR = ot St i B R R Ba TRl i o e St

i ncl ude atbthdidRRohistbfignrEksat= 3 abati 88, Thuk b e DHARE® prasabes for 4 hat

i ndi cates the UL HA tirrin% starting subfranme. The offset may be 0 on a
a

condi ti on setpd WHEY Brajupae Padiichpdrart (h'sh wad §=at 7shiv?r ARusimbehe n+4.
L0011 1 ohlti STARPARACBrodedes SHRLT BIPLIBALIOBHEL li¥ DRty DR0 KR! of Ofiyd ARQ

operation on the Un i'nterface. set may be equivalent to a tineline
t ransl at i orgnsshis$ion ngpdrrenitidRQThe reén AAR® prérestdsneaydootedpeviehde amgspect to

the subfr nu r,,n carryin he .resourgce or. resource all ocation
I or ot 1 ShoeE e i SR NGRS R BB SN 6 p it YD RS S
i ndi cati ongo@f20] he tin® svdvad dxh | ACRIBSEN hatler R @EQTES a @Gt hodewltlra t he

&
first tinme. This techni que for ﬁini ng the tirring of f set rr%?/ avoid an
i ncrease PATIGALOA ot wandnethis gxaspple. svkirampe kUun LiGibA63d 26w 30 magpleet to

LTE. [001@(3%?9&1@% v%%ﬁgﬁyamtm %Mé@é?hﬁ&&%ﬁ%% B NRPRsed on

t he know edge o ranes al ready communi cate sem -statically,
to RN for ebacichated foomiuo B8 atéreespandinly,she ENBHgR&hbroassseg furerdegoid t he RN

condi t1 on ¥ A PR AENE Dotk Br D RR'CEradbi b tabat-&f OnShldE By he RV on
the accesHARQKpEEs: asyt Be 1IRRANGACK 0P8t ubi 98, o& Tadul:@nanedsdin
sem - per manent resource allocation. [00113! During each transm ssion tine

i nterval EPFeytunitips adpynRl: HABRY progesst | Int thés pperapler dlec s BstorRdinks or

transm ssi EARR St HARQ processes that have been positively
acknow edé@%%{/%%gefbr reeg e50 Tve peers. The eNB may assign the HARQ

processes [0@r21DL orInthege axtmpléd) thherapdatogr bAtlee HYXE timing in time
domain may be derived via implicit rules, such as considering the resource grant
allocation valid with an offset of 4 subframes. For example, in the UL, the first

transmission may be at subframe number n+8 instead of number n+4.

EMBODIMENTS

1. A method for avoiding a collision between an access link

transmission and a backhaul link transmission, the method comprising:
-35-



timng offset. The timng offset may vary fromone UL grant assignnent to
another. [00114]Both the DL HARQ ti m ng of fset value and the UL HARQ ti m ng
of f set vavoeomapsise sanme, in which case they nay be si grarasusiossy2t he sane
information elenment (1E) in the RRPDCCH format. Alternatively, the DL

of fset value may be different fromthe uplink offset value, in which case
they nmay be signaled using different IEs. [00115] The advanced signaling
approaches descri bed above nay be used to avoid or mnimze first tine
transm ssi on col | i silbestinThdinsbkéti fisuhfaomssaad by retransni si on may not be
avoi dabl e by these roaches. Even on a.econdition t.h such met hods do
avoid collisions ca 20288% % BYPRASHH sq?gﬁl})gr?‘ﬁleeﬁ’ F?&?r%gaﬁthﬁesfe‘rc%ﬁﬁ& °%In terns
of spectr gabfragRYns e nesagerlappiikle] Befhframes vithFiegpé® td4he fikg LNBf 2405 may
transmt an UL grant 2410 on an R-PDCCH at subframe n. The UL grant 2410
may i ncl udEPHAMERQ t i ni ng offset. In this exanple, the HARQ ti m ng of fset
is 2, therefore the HARQ timng starting point 2415 is subfrane n+2. The RN
2420 may then transmt UL backhaul data 2425 on a PUSCH at subfranme n+6. In
response, the 8NB ZHRSnmmblyod sfamshridiment AGKANATKIH2ABB et of sPbfr@Meats subf r ame

n+10. [00117]Fiqure 25 is a,diagram of .an exanple method for avoiding
col I'i si on& éﬁtﬁg'{%ﬁhﬁggﬁ%@ﬁl ﬁﬂggra}r}?ﬁlﬁ%gg‘ a HARQ timing offset. Referring
to Figure 25, the eNB 2505 may transmt a DL grant 2510 on an R-PDCCH at

subframe n. The DLﬁrﬁant 2510 may include a HARQ timng offset. In this
exanpl e, the HARQ tThe meetbpd <dtembodimeph ey 8F o evhereine e 250mdrgst of ansmi t

data 2515 .0ppa,ROSCH) f Zind Bah e, the RN 2520 may transm t
an ACK/ NAGK 2]C§2§Qat s%%(?djaﬁ;e h%:%.c&%hlen eNB %@%’gﬂ?ﬁay then retransmt data

2530 at subframe n+10, n+14, and so on. [00118] Dependi ng on t he MBSFN

subf ranme assi gnnment,.patterns, sone collisions may, be easil r.edi.ct abl e.
Consequent |y, the tr‘Flg%stpﬁtt}ﬁoanogfanﬁA%ftl?rﬁf n%avx%%(ﬁ%f’?’o%gelﬂsf}heg
inplicit rubesids PPROsed d@ EabhGintdsyarsd GRakbdadrdses sasfdassrished above.

periodic pattern.

5. The method of embodiment 4, wherein the periodic pattern

comprises five subframes.

6. The method of embodiment 5, wherein the periodic pattern of five

subframes includes three access link transmission subframes.

7. The method of embodiment 6, wherein the three access link

transmission subframes are followed by two backhaul link transmission

subframes.
8. The method of any one preceding embodiment further comprising:
modifying an acknowledgement/non-acknowledgement (ACK/NACK)
latency.
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[00119]In a first exanple, an MBSFN pattern nay be assigned with a period
of 10 ms. In this exanple, the DL subfranes k = 1, 11, 21, 31, may be

| abel ed awoNBBAMS®abf r ames, and the subfranes in four RadirasEeiamess2may be
enunerated fromO to 39. Thus, the eNB may transmit to the RN on DL on
subfranmes k = 1, 11,... and the RN correspondingly may transmt on the
uplink to the eNB on subframes k+4 =5, 15, 25, 35. Thus, the UL HARQ
processes for a second WIRU that nmay be bl ocked are (k+4) nod 8 = 5, 7, 1,
3. Thus, only the odd UL HARQ processes may be bl ocked once in every 40 ns,

or five transnyssi 0 rtuni ties,. The .even HA r not
experi ence angbbl 02%“?15%%11?1 ?ﬂn(:i’lgg%dégl&n?@hg%gﬁéngge Wéﬁégp%éy &vail abl e
every 10 nBodifi@dhda] fonr anidleontdLtna)pb €ive afs. MVBSFN pattern may be assi gned

with a period of 5 nms. In this exanple, subfranes k = 1,6, 11, 16, 21, 26, 31, 36
may be | abel ed as MBSFN subframes, and the subfranmes in four radio franes

may be enuneratgd f r aTal : ARG B sses for
a second WIRU ttlﬁ'at ’Frlg{/qn%gﬁﬂ %ﬁnﬁr@%ﬁ Q%}))gd%ﬁ:&%f%}l 7, 41,9]!:1%?1%6, 3, 0.

Thus, each UL HARQ plwetisg antlyirbeethdlookdrhnect inaffaybetywesd amsevaved i ve

transm ssi rtunities gqf any UL. ro this exanple, the eNB
to RN Ii nl}\?q%ﬁf/)@ g@%@%ﬁ gmlgquﬁﬁrén t%%&%ﬁ?ﬁﬁw%{gge exanpl es, the
translation of the HARQtimng in time donmain may be derived via inplicit

rul es, such as considering the resource grant_allocation valid with an
of fset of 4 subtranble meshodafany we nracqdies embodiment fighey ppRIFSE on may

be at subfrane nunb&[%ﬂlEB 4 tstgRdsaf o?%ﬁ{(an@e%‘l-frﬁh@’g?' MeNIS vJ’irﬁle t hod for

avoi ding a collision between an access transm ssion and a backhaul
l'i nk t r ansrarssiioneceivreunre { WAR anpmks(Uig: graBb- al | ocating a first set of
subfranmes; and al l ocating a second set of subframes, wherein
the second set of subfranes is a non-overl apping set of subfranes with

respect to theidirsrhésfetlodd SWHHy @S eceding embodiment further comprising:
on a condition that a subframe is allocated to the backhaul link
transmission, transmitting an acknowledgement/non-acknowledgement

(ACK/NACK) feedback at subframe n+4.

13.  The method of any one preceding embodiment further comprising:
on a condition that a subframe is not allocated to the backhaul link
transmission, transmitting an acknowledgement/non-acknowlegedement

(ACK/NACK) feedback in a first available backhaul subframe.

14. The method of embodiment 13, wherein the subframe is subframe

two or subframe three.

15. The method of any one preceding embodiment further comprising:

receiving a data transmission from an evolved Node-B (eNB).
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2. The nethod of enbodinment 1, wherein the first set of subfranes is

all ocated to the backhaul |ink transm ssion. 3. The net hod of
enbodi mrenwoRoovi4®86wherei n t he second set of subfranes ipsTalsc@oasssdoto the
access link transm ssion. 4. The nethod of any one preceding

enbodi ment, wherein the allocation of the first set of subfranes and the
second set of subfranes is a periodic pattern. 5. The net hod of
enbodi ment 4, wherein the periodic pattern conprises five subfranes.

6. The net hod 66. enbodinetined &, anptreregiracadieg pabpdidiant farther porpprifinge
subfranmes includes fhr ee. . access lhnllé ﬁpznsm’tstsi on.sxbf Fanes .. . o
met hod of enbodi ment B WHEPETh PN (HFE 8 HE R WITRR st f AREHUSTaR
subf r ames vaite (WAROWeE By fit woa dkaekiialgdend enf K AV NSNt15S ENB, Stlifremiteise 8. The
met hod of any one precedi ng enbodi nment further conprising: nodifying an
acknow edEHRSMIFHBHISHEKISEIISE G fBh FeceINeR/IATIR S R . WO

2010/ 148086PCT/ US2010/ 038820 9. The nethod of enbodi nent 8, wherein
the ACK/NACK |l atency is nmodified fromfour mlliseconds (nms) to five ns.

10. The net hodl1df dHhye oreéhet doagi g mrbodigrembodinmdrttdnrtbenprmprisige:
allocating a third set of subframes to traffic, bet evol ved Node-B
(eNB) and a wi rel esepsmiRRT QemmLe AdPoplmReeient HCRHEARIFES of any
one pr ecediagnevbadiveiiit (WTRWr conprising: barring a fourth set of
subfranes froman initial wreless transmt/receive unit (WIRU) uplink (UL)
grant. 12. The method of any one precedi ng enbodi nent further

conpri sing: 18. The method of embodiment 16 or 17 further comprising:

The

transmitting a second UL grant to the WTRU.

19. The method of embodiment 17, wherein the automatic ACK is

transmitted on a condition that a data transmission from the WTRU is missed.

20. The method of embodiment 17, wherein the automatic ACK is

transmitted on a condition that a data transmission is received from the WTRU.

21. The method of any one preceding embodiment further comprising:

detecting a collision.

22.  The method of any one preceding embodiment further comprising:

determining an interface priority based on a collision occurrence

type.

23.  The method of embodiment 22, wherein the collision occurrence type
is a Uu link uplink (UL) channel sounding response (CSR) collision with a Un
link UL data.
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on a condition that a subfranme is allocated to the backhaul |ink

transm ssion, transmtting an acknow edgenent/non-acknow edgenent

( ACK/ NACKyoOfenxifasask at subfrane n+4. 13. The et Irau/usko1anysseme
precedi ng enbodi nent further conpri sing: on a condition that a
subfranme is not allocated to the backhaul link transm ssion, transmtting
an acknow edgenent/ non-acknow egedenent (ACK/ NACK) feedback in a first

avai | abl e backhaul subfrane. 14. The method of enbodi nent 13,
wherein the subframe is subframe two or subfrane three. 15. The nethod of

any one precedjng odi urther conpri si
Cranent sai on 1 Pom armersT e hae s reeri s SrESu @ HhEteBpP Greone
precedi ng enbodi rren;ﬁmeﬁxutnhhgra Uﬁrmﬂd ®ief@:Uu link. transmitting an uplink

(UL) grant to a wireless transmt/receive unit (WRU) and a first

acknow edgerment (ACK) to the eNB, wherein the transnmitting is in response
to the recelvedsdatpnd hRNSH 6%iBbne phécodl e ABbAACA T ARK: OfifpRLGEL NG
enbodi ment furt conprising: transmtting an automatic ac genent
(ACK) to a wirel esstrananstming/da@@@@ we evolived NAARU (eNIB). ovEner e tlinddaret

enbodi ment ,16.0r 17 further conpri sin tt| second UL grant to
the WrRU, alloWing a fhanse] sofading y %Qonéﬁggﬁﬁﬁ%g &d%’eﬁ Kn the automatic ACK
is transmitted on a condition that a data transm ssion fromthe WIRU i s

m ssed. 20. The nethod of enbodi ment 17, wherein the automatic ACK
is transmi tt edzﬁrn alomathad sl emhadimend 22 4 berghstheselligionoscyrseraeBRE f r om t he
WIRU.  21. 19819'11&2 (BTYaRREw EE LD o ERRAWRALe h YA L ARTK/AN®K] S NQ:

detecting a co isio
collision with a Un link UL data.

27. The method of any one preceding embodiment further comprising:

on a condition that a Uu link is configured for

acknowledgement/non-acknowledgement (ACK/NACK) repetition, prioritizing the
Un link over the Uu link.

28.  The method of any one preceding embodiment further comprising:

transmitting data to an evolved Node-B (eNB) over a Un link.

29.  The method of embodiment 22, wherein the collision occurrence type
is a Uu link uplink (UL) data collision with a Un link UL acknowledgement/non-
acknowledgement (ACK/NACK) feedback.

30. The method of any one preceding embodiment further comprising:
determining an interface priority based on an amount of data stored

in a UL buffer and a downlink (DL) buffer.
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22. The nethod of any one precedi ng enbodi nent further conpri sing:
determning an interface priority based on a collision occurrence type.
23. The meohot/wagosenbodi ment 22, wherein the collision ectarse@nmssseype i s a
Uu Iink uplink (UL) channel sounding response (CSR) collision with a Un
link UL data. 24. The nethod of any one precedi ng enbodi nent further
conprising: prioritizing a Un link over a Uu link. 25. The nethod of any
one precedi ng enbodi ment further conprising: transmtting data to an
evol ved Node- B3l eNEFhowethal efaryi ane macedahg embndinzent Harthet caupmisingy
response (CSR) to f(?itl on.a Wu i n%. . b26. The rretcgod off.enbodi ment
22, wherein the col 15’87 BHBR &0 PEHE R Paretr™ 7 RREUPIPHE{ERSY
acknow edgegeinérheen- acknow edgenment (ACK/ NACK) collision with a Un [ink UL
data. 27. The nethod of any one precedi ng enbodi nent further conprising:
on a condition that a Uu link is configured for
acknow edgenentno We e : iel i Qritd zi ng the
Un |ink over t%ée' UUI‘I?(?%%%’MZ(% The map'g hod © am&%tg?g?gﬁiccﬁgbg%%di ment
further conpri sing:dateemsmng an hfedatepiaitarbaseddv e dubloge! BervelBRoBver a Un
l'i nk. 29. The nmethod of enbodi ment 22, wherein the collision
occurrencE®IVHE™ P8 a Uu 1ink uplink (UL) data collision with a Un link UL
acknow edgenent / nonacknow edgenent (ACK/ NACK) feedback. 30. The nethod of
any one precedi ng enbodi nent further conprising:. determining an interface
priority based3®n ahhemsthad obempadiznent g2eghergingthgcolistomoecuiencs taefanl i nk
(DL) buff 6t o Uidhok IBANRUI B! ANYoRMGIPLAGEHRRYIEARAM ment Tur L her
conprising: determning an interface priority based on a spectrum
efficiency requirement. 32. The nethod of any one precedi ng enbodi nent
e ot i 5 g Pl ey Wl L A EPHAS fuPAS i faial 11 f
dynamically assigning an interface priority based on a buffer status.

35.  The method of any one preceding embodiment, wherein the method

is performed by a relay node (RN).

36. The method of any one preceding embodiment, wherein the method

is performed by an evolved Node-B (eNB).

37. The method of any one preceding embodiment, wherein the method

is performed by a wireless transmit/receive unit (WTRU).

38. A relay node (RN) for avoiding a collision between an access link
transmission and a backhaul link transmission, the RN comprising:
a processor configured to

allocate a first set of subframes; and
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33. The nethod of enbodi nent 22, wherein the collision occurrence type is a
Uu link uplink (UL) data collision with a Un |ink UL data. 34. The net hod
of any onwoponecesisag enmbodi nent further conprising: dynaoiraskeig/ossse gni ng

an interface priority based on a buffer status. 35. The nethod of
any one precedi ng enbodi nent, wherein the nmethod is perfornmed by a rel ay
node (RN). 36. The nethod of any one precedi ng enbodi nent, wherein
the nethod is perfornmed by an evol ved Node-B (eNB). 37. The net hod

of any one precedi ng enbdldcaternt secombsasiofi sulfeamres, orkrem therstomdestt by a
irel t 1t/ [ it. (Wr ) 8. A rel f idi
5 Col |1 o1 GHOBRPieaht anameHaEbinate of avidh vet hPaer A uE et o

t ransm ssisabfratdae. RN conpri sing: a processor configured to allocate a first
set of subfranes; and al l ocate a second set of
subfranes, wherein the second set of subfranes is a non-overl apping set of

subframes w t hgpespped RNOoft ifbddiftht S8! wlbreit! Bhd BREssor i configtfed {16 RN of

enbodi ment 38, wherein the processor Is configured to allocate the first
set of sulfloeateshe irstheet bhskifaarhesd tothetharhbailslsnlotransmission.40. The RN of
enbodi mrent 38 or 39, wherein the processor is configured to allocate the
second set of subfranes to the access link transm ssion. 41. The RN of any

one of enbodi meot s B BN df unibbeim &rBsior SONgher@in 8RGIrv&@kscaantdrdigued t o

receive a data transm ssion froman evol ved Node-B (eNB). .
to allocate the second set of subframes to the access link transmission.

41. The RN of any one of embodiments 38-40 further comprising:
areceiver configured to receive a data transmission from an evolved

Node-B (eNB).

42. The RN of any one of embodiments 38-41 further comprising:
a transmitter configured to
transmit an uplink (UL) grant to a wireless transmit/receive
unit (WTRU) and a first acknowledgement (ACK) to the eNB in response to the
received data transmission;
transmit an automatic ACK to the WTRU; and
transmit a second UL grant to the WTRU.

43. The RN of any one of embodiments 38-42, wherein the processor

configured to detect a collision.

44. The RN of any one of embodiments 38-43, wherein the processor is

configured to determine an interface priority based on a collision occurrence type.
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42. The RN of any one of enbodi nents 38-41 further conprising: a
transmtter configured to transmt an uplink (UL) grant
to a W revexsioimsmssnit/receive unit (WIRU) and a first a&chrsediedssseent
(ACK) to the eNB in response to the received data transm ssion; transmt an
automatic ACK to the WIRU; and transmt a second UL grant to the WRU.

43. The RN of any one of enbodi nents 38-42, wherein the processor
configured to detect a collision. 44. The RN of any one of

embodi ment s 38443, TheR& of anyongob cebsdmdrgs 884 yheedn the detcessor e an

interface r ority.based, on a.collision occurr p 45. The RN
of any ondCiheE sBIRTRRE 40 BE™ rdrdits TR pTSERLLET The R, feh®
configuredom@rﬁﬁﬁjorn1resource Cross- schedullng, the RN further conprising:

a transmtter configured to transmt a downlin grant in subfranme n,
wherei n the subfran® t?ﬁq%mvér.canflguurﬁdst@bﬁfraa%mltnarkiownlmk (DIgegramheiRN of any

one of emiadiarat 5. A% MbEnAut hesROBRSE AUkl REr configured to

performresource cross-scheduling, the RN further conprising: a
transmtter conflgured to transmt a domnllnk (DL) grant in subframe n

using a hybrid epeat timng.a reference point.
47 "R wi el ess B anth B EEBS Heeh AER DA Pra DBt AP A P Fon
bet ween afﬂuﬁﬁ@ﬁS@nflgﬁi‘edt RaNSeHESh ORsande acxbas:gdi@dhhhig,nkhérRNs figBeloN, the
WIRU conprising; a receiver configured to
comprising:
a transmitter configured to transmit a downlink (DL) grant in

subframe n using a hybrid automatic repeat request (HARQ) timing as a

reference point.

47. A wireless transmit/receive unit (WTRU) for avoiding a collision
between an access link transmission and a backhaul link transmission, the
WTRU comprising:

a receiver configured to
receive a first set of allocated subframes; and
receive a second set of allocated subframes, wherein the
second set of subframes is a non-overlapping set of subframes with respect to the

first set of subframes.
48. The WTRU of embodiment 47, wherein the receiver is configured to

receive the first set of allocated subframes allocated to the backhaul link

transmission.
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receive a first set of allocated subfranes; and recei ve
a second set of allocated subfranes, wherein the second set of subframes is
a non-ovewbappimgisset of subframes with respect to the PCrAS260038320

subf r anes. 48. The WIRU of enbodi nent 47, wherein the receiver is
configured to receive the first set of allocated subfranes allocated to the
backhaul |ink transm ssion. 49. The WIRU of enbodi nent 47 or 48,

wherein the receiver is configured to receive the second set of allocated
subframes al | odat edThe WHBUaot essbddimknt rddnemidSsivomereirbOhe TeeelWIRLS of any
one of enbodinent,s 47-49 further, co I Si.ng: receiver configured to
ocei ve. a TN n S b DB TRV B R Ry O hORERE Oy
WRU of ampnkomen&thiseishodi ments 47-50, wherein the receiver is further
configured to receive an uplink (UL) grant; receive an automatic

acknow edgenent (ACK); and receive a second UL grant. 52. The WIRU of any

one of enbodi ts < by r LSd:n0k. T i red to
Goteot o ootl i 2oy, e WHRDYE LAConE OB SR8 4PLOGRREEE oA Dl

processor is furthexreeivei ganfenredtodetaven detaamansmigsioadeonpanevilvgd based on
a coIIisiﬁgcgggg%ﬁ ce type. 54. The WIRU of enbodi nents 47-53,
wher ei n t h&9¥ede] is further configured to receive a downlink (DL) grant
in subfrane n, wherein the subframe nis valid in a subfrane n+k

51. The WTRU of any one of embodiments 47-50, wherein the receiver is
further configured to
receive an uplink (UL) grant;
receive an automatic acknowledgement (ACK); and

receive a second UL grant.

52. The WTRU of any one of embodiments 47-51, further comprising:

a processor configured to detect a collision.

53. The WTRU of embodiment 52, wherein the processor is further

configured to determine an interface priority based on a collision occurrence type.

54. The WTRU of embodiments 47-53, wherein the receiver is further
configured to receive a downlink (DL) grant in subframe n, wherein the

subframe n is valid in a subframe n+k.
55. The WTRU of any one of embodiments 47-54, wherein the receiver is

further configured to receive a downlink (DL) grant in subframe n using a hybrid

automatic repeat request (HARQ) timing as a reference point.
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55. The WIRU of any one of enbodi ments 47-54, wherein the receiver is
further configured to receive a dowmlink (DL) grant in subframe n using a
hybri d awormatoasosepeat request (HARQ timng as a ref ePemas2qoiosss20 56.
An evol ved Node-B (eNB) for avoiding a collision between an access |ink
transm ssion and a backhaul link transm ssion, the eNB conprising: a
receiver configured to receive a first set of allocated subfranes; and
receive a second set of allocated subfranes, wherein the second set of
subframes is ad6on-4werdlappNade-$eeNdD fanaybrdanes collistontesweot an accebe fir st
set of subfranmes. . . 7 he f enbodi nent wher.ei n the receiver
s cont  garidreerpissisn e Ragruf Nak e TR o N 6V PRHE L [ocat ed 1o
t he backhaul [ink t4 ansitessbifigured to 58. The eNB of enbodi nent 56 or 57,
wherein the receiver is configured to receive the second set of allocated
subframes all ocated to tReT%Radsst sqt ok atlpephedpelirames; ad  The eNB of any

one of embodi ments 56- 5§furd ReLeERATILE Sk N@iocell! APFHALLNIRADH oy ed to

transmt a data transmssion to a wreless transmt/receive unit (WRU) or
a rel ay noedeondRiy of subframesfa ndheveNBppihgaalolcnbiramesvbdutaspattso Sige 59,
wherein tEe recei.ver.is further configured to receive a
first ack %ﬁﬁ%féﬁﬁﬁﬁ?a%ﬁﬁyo to the eNB in response to the data
transm ssion. 61. The eNB of any one of enbodi ments 56-60, further
conprising: a grocessor configured to detect a collision. i
7. The eNB of embodiment 56, wherein the receiver is configured to
receive the first set of allocated subframes allocated to the backhaul link

transmission.

58.  The eNB of embodiment 56 or 57, wherein the receiver is configured
to receive the second set of allocated subframes allocated to the access link

transmission.

59. The eNB of any one of embodiments 56-58 further comprising:
a transmitter configured to transmit a data transmission to a

wireless transmit/receive unit (WTRU) or a relay node (RN).

60. The eNB of any one of embodiments 56-59, wherein the receiver is
further configured to
receive a first acknowledgement (ACK) to the eNB in

response to the data transmission.

61. The eNB of any one of embodiments 56-60, further comprising:

a processor configured to detect a collision.
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62. The eNB of enbodi nent 61, wherein the processor is configured to
determ ne an interface priority based on a collision occurrence type.

63. The aMB20fo/agog6one of enbodi ments 56-62, wherei n t heCTAISRI100BSS2E
further configured to receive a downlink (DL) grant in subframe n, wherein
the subfranme n is valid in a subframe n+k. 64. The eNB of any one of
enbodi nents 56-63, wherein the receiver is further configured to receive a
downlink (DL) grant in subframe n using a hybrid automatic repeat request
(HARQ timing &8 a Tled el?«Tanfen}jmdhnent[@Omreihtth@@gtbpemmim@ﬁimdd@d enent s
are descrh_ﬁd above . |p %grticu% % uons each fe ture or elenment can
be used al’6hé™ W't ROUT T HEC SEIETY BT %gcg 38 ERHTEOP°h vari ous

combi nations with or wthout other features and elenents. The nethods or

fl ow charts provided herein nay be nBIenented in a_conputer program
software, or fPmatie eNBA! goy 2neaf pmbadiayinie pEr02r WREXIN AL FRFEHGE Iredi um

for exeCUtthHeP%/ rﬁ1g9@él§{@xlec&% Q%Gm‘ﬁﬂmtiﬂ} brdMt @ RHRSESS Al whEXATPAES Of

conput er -readabl e storage nmediuns include a read only nenory (ROV), a
random accebfamemisyvalidAnag sebfrayge strtér, cache menory, semiconductor nenory
devi ces, magnetic medi a such as internal hard di sks and renovabl e di sks,
magnet o-opti cal nedia, and optical nedia such as CD-ROM di sks, and digital

versatile di ske4.( DVDs9 e NBQ# hag]oBuiof aldbedipidites6®3s wheedit dBe rdiyivaays of
exanpl e, %eneral punPose processor, a_special purpose processar,
@rth

convent i orﬁ toae@ﬁl‘gwéwgh@lﬁQPLWaeb frapspy usipgs Rupbatd t y of
t th a DSP
m Croproc%ﬁ%&{l 1c é}fea%e RsE nm@@fe@%%q%fé&neéﬁgw ion w a

core, a contro ro I cation Specific Integrated
Circuits ([@(SIZZQ;) FAbholugPr fegtarermindesl GatetsArre sl scrifed@®)e ¢ patticudar any

ot her type o t egrat circuit C),, and/or a,state chi

2010/ 143058 BERSTT 61 G357 Bb ot e asrd 1ons BB i e

sof tware meatubss dsedementsRligFBAbuScdniinatibh&RUBNE WithANSEIRIMeAtured use in
a wreless transmt receive unit (WIRU), user equipnent (UE), term na

base st at 286 elements. dbewrthodomitay eharty maeideddrergimmanh Ql%@ﬁﬁ\f@é@d The
WIRU may ?ﬁ 868 plidby &rygmﬁt 5 Qg %rnﬁggbv%e 11'1683{)(%%3&% &g d QOIH gyar e

and/ or software, such caner a, 0 canera a vi ophone a
speaker phaoagdahde widrnge |1mfd1dmvfomee;xeauisqne$)kzeat geaenal qmmpdm;nmmlwﬂeeloe\a si on

transceiver, a hands free eads yboard, a .Bluetooth(r le, a
[t equency PHATAFSL SAAPHN 8 0NGUGH R AP PRI G® EFYSURT TR L0 LeH i ol ay
unit, an QKgARC(HOMN! a @ahadhceisope o) ERAMI spleaisteiichehd nilingdifyal musi c
player a nmedi a player, a video gane player nodule, an |Internet browser,

and/ or anyemioarastor msEagrysesiten dpagnekicmypdiapud aUnteraalpers Rakrardve)

*
modul e. removable disks, magneto-optical media, and optical media such as CD-ROM

disks, and digital versatile disks (DVDs).

[00123] Suitable processors include, by way of example, a general purpose
processor, a special purpose processor, a conventional processor, a digital signal
processor (DSP), a plurality of microprocessors, one or more microprocessors in
association with a DSP core, a controller, a microcontroller, Application Specific
Integrated Circuits (ASICs), Field Programmable Gate Arrays (FPGASs) circuits,

any other type of integrated circuit (IC), and/or a state machine.
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CLAI M5 What is clained is: 1. Anethod inplemented in a relay node
(RN) for avoiding a collision between an access link transm ssion and a
backhaul Wworkiomsessm ssion, the nmethod conprising: all oeafriusgoia/obisest set
of subframes to the backhaul |ink transm ssion; and al | ocating
a second set of subframes to the access link transm ssion, wherein the
second set of subfranes is a non-overl apping set of subfranes with respect
to the first set of subfranes. 2. The nethod of claim1, wherein the
al | ocat i o0O@f24] he fAmpstcesstr imfasmbﬁmhaofdwamnaeb@ndett@xinmlemam rames is
a periodic ttern, wherein eri.odi c. atternc bf r ames.
3. PThe. meenBR et R R ikt dp 18 i Pl Fh gt PaPi e NTEHY  ros

i ncl udes tuReeeydapeeas (UENkertniians Mass stanios Lkidi @& orR kbirsile RN obackhaul
link transm ssion subfranes 4. The nmethod of claim1 further

conpri si ngny host computer. né"énefWTrﬁg}J 4P bR MR g e nRotion Walkk RodP g e ment

( ACK/ NACK) @ 8806 ¥d fih HE-BQUFe Bhd/b} S6ERAAS s(x@ﬁ)astspcathf! Ocréswdeo camera:, 1h€

met hod of clfaim 1 further conpri sing: ating a third set of
subf r anes malule.ahf idebghwme m apeakaiphede, NadeibBatiehNB)evaned s spealeiress
transmt/ rn%%leoip %ngmatteiews'?(l){)l ‘transceiver, a hands free headset, a keyboard, a

Bluetooth® module, a frequency modulated (FM) radio unit, a liquid crystal

display (LLCD) display unit, an organic light-emitting diode (OLED) display unit,

a digital music player, a media player, a video game player module, an Internet

browser, and/or any wireless local area network (WLAN) or Ultra Wide Band

(UWB) module.
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WO 2010/ 148086PCT/ US2010/ 038820 6. The nethod of claim11 further
conpri si ng: barring a fourth set of subframes froman initial
wi r el ess woanewi4gissecei ve unit (WIRU) uplink (UL) grant PCT/US2010/038820 on a
condition that a subfrane is allocated to the backhaul |ink transm ssion,
transmtting an acknow edgenent/ non-acknowl edgenent ( ACK/ NACK) feedback at
subfranme n+4; and on a condition that the subframe is not
allocated to the backhaul link transgjpasy@n, transmtting the ACK/ NACK
feedback in a first avail abl e backhaul sub frane. 7. The net hod of
claim6, wherein the subframe is subframe two or subfrane three. 8.

A net hod wnp/ ed.in a relay node (RN) for avoiding a collision between
an accesyﬁig)tn%%?a{r]%ﬁgﬁlg'ssi on and a backhaul link transm ssion, the nethod

conpri sing: reécei vVAngethodainpldmamtsdiis i hay nada EIN)efon laveiditg deoBis{@NB) ;

transmtting an uplink. (UL rant to a wirele ransm.t/recei ve un
( WIRU) aﬁmt‘geefr} 1y Ccsﬁﬁﬁw%a ARSI %@?act@apﬁﬁn%m@,ﬂsmw%ﬁh% Rgthod

transm t t.hp@rispnd:N response to the received data transnission; transmtting

an automati ¢ ACK to the WIRU; and
allocating a first set of subframes to the backhaul link transmission;

and
allocating a second set of subframes to the access link transmission,
wherein the second set of subframes is a non-overlapping set of subframes with

respect to the first set of subframes.

2. The method of claim 1, wherein the allocation of the first set of
subframes and the second set of subframes is a periodic pattern, wherein the

periodic pattern comprises five subframes.

3. The method of claim 2, wherein the periodic pattern of five subframes
includes three access link transmission subframes followed by two backhaul link

transmission subframes.

4, The method of claim 1 further comprising:
modifying an acknowledgement/non-acknowledgement (ACK/NACK)

latency from four milliseconds (ms) to five ms.
5. The method of claim 1 further comprising:

allocating a third set of subframes to traffic between an evolved Node-

B (eNB) and a wireless transmit/receive unit (WTRU).
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transmtting a second UL grant to the WRU. 9. The nethod of claim
8, wherein the automatic ACK is transmtted on a condition that a data

transm ssworrofowragesehe WIRU i s mi ssed. 10. The netrhoadsed1oobsspom 8,
wherein the automatic ACK is transmtted on a condition that a data
transm ssion is received fromthe WRU. 11. A nethod inplenented in

a relay node (RN) for avoiding a collision between an access |ink

transm ssion gnd arRagkRel of difin t TeRBEF 8sthPAsinkhe met hod conpri si ng:
detecting a collision; and determ ni n? an intertace priority based on a

col l'i si on occurrenk®ringpea fourth set2of THibipmnérodrem clnaiimitial wikeess n t he

collisio C C . L N uplink (UL) channel soundi ng
responseqfa&%ﬂ%%{éﬁ%sé%ﬁ zWl t hﬁa&%{m P‘EII? %ﬁhgat a, the nmethod further
conprising: prioridn zi eghditien What iankuldvane tibealldaatlednto; tlentdackhaul link
transmtting data to an evol ved Node-B (eNB) over the Un |i and al | ow ng
the CSR tEAFENFSIBN t hEADGMITtHIE an ackBowigigeenHaanGrkrsieAramentyher ei n

the coll gAb@@m@grf@mkw@ﬁbﬁgn@ g bihgk uplink (UL) _ _
acknow edgenent / non- acknowl edgenent (ACK/ NACK) collision with a Un |ink UL
data, the nmethod fen @h@mdit;igmbhatgtihﬁ@ubframe is not allocated to the backhaul link

transmission, transmitting the ACK/NACK feedback in a first available backhaul

subframe.

7. The method of claim 6, wherein the subframe is subframe two or

subframe three.

8. A method implemented in a relay node (RN) for avoiding a collision
between an access link transmission and a backhaul link transmission, the method
comprising:

receiving a data transmission from an evolved Node-B (eNB);

transmitting an uplink (UL) grant to a wireless transmit/receive unit
(WTRU) and a first acknowledgement (ACK) to the eNB, wherein the transmitting
is in response to the received data transmission;

transmitting an automatic ACK to the WTRU; and

transmitting a second UL grant to the WTRU.

9. The method of claim 8, wherein the automatic ACK is transmitted on a

condition that a data transmission from the WTRU is missed.

10. The method of claim 8, wherein the automatic ACKis transmitted on a

condition that a data transmission is received from the WTRU.
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on a condition that the Uu link is configured for ACK/ NACK repetition,
prioritizing the Un link over the Uu link; and transmtting data to an

evol ved NvdeoBd/4eiB) over the Un |i nk. 14. The meChas2@ib/osssad m 11,
wherein the collision occurrence type is a Uu |ink uplink (UL) data
collision with a Un Iink UL acknow edgenent/ nonacknow edgenent ( ACK/ NACK)

f eedback, the nethod further conprising: determ ni ng an
interface priority based on at |east one of: an anount of data stored in a
UL buffer and a downlink (DL) buffer, a spectrumefficiency requirenent,

and a qual i tyldf s@mpethed(Op8)ymerigdiinemetay node (RN) formvoiiies aewpHistprof cl ai m

col 119t oo T 4 Bt TR RS SR R ARG PR K. B bilod ot 2

dynam calcbmpagiigyni ng an interface priority based on a buffer status.
16. A relay node (5%0 for av.iding g col lision between an access |ink
transnission and a®PSERMRHCONPIR BR%nsni ssion, the RN conprising: a

processor confi gurgdetRihk 96 M@rBcd hristitPRisc@bnSUBIIREsS b chhetypackhaul
l i nk transm ssi on; and all ocate a second set of subfranes

to the access link transm ssion, wherein the second set of subframes is a
238% (r)\a/.(raréls?ppi e, Se’i’hg Ine%}%%{ SRR Y\i,twmerrgl‘% %%tcolth%i(}nhoeccalifrlérslée y%% id ; Uu
link uplink (UL) channel sounding response (CSR) collision with a Un link UL data,
the method further comprising:
prioritizing the Un link over the Uu link; and
transmitting data to an evolved Node-B (eNB) over the Un link and

allowing the CSR to fail on the Uu link.

13. The method of claim 11, wherein the collision occurrence type is a Uu
link uplink (UL) acknowledgement/non-acknowledgement (ACK/NACK) collision
with a Un link UL data, the method further comprising:

on a condition that the Uu link is configured for ACK/NACK repetition,
prioritizing the Un link over the Uu link; and
transmitting data to an evolved Node-B (eNB) over the Un link.

14. The method of claim 11, wherein the collision occurrence type is a Uu
link uplink (UL) data collision with a Un link UL acknowledgement/non-
acknowledgement (ACK/NACK) feedback, the method further comprising:

determining an interface priority based on at least one of: an amount of
data stored in a UL buffer and a downlink (DL) buffer, a spectrum efficiency

requirement, and a quality of service (QoS) requirement.
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17. A relay node (RN) for avoiding a collision between an access |ink

transm ssion and a backhaul |ink transm ssion, the RN conpri sing:
a recei vewocorWisgnssed to receive a data transm ssion frecrars2evobssed Node- B
(eNB); and a transmitter configured to transmt an uplink

(UL) grant to a wireless transmt/receive unit (WRU) and a first
acknow edgerment (ACK) to the eNB in response to the received data

transm ssion; 15r anppi hle@ﬁb@&t&ﬁaﬂp vﬁgfefnoch%fasm\é%mccaﬁfénéé %r@,gtﬁl second
UL grant to the WIRU. A'rel ay node for avoi g a collision

bet ween admkavplisk (Uld kdahaaqrps}hﬁug@ iwhhand/m livde lsirata,u e me witheh, the
RN conprlg g@ .processor configured to detect a collision; and deternine
an inter priority based on a collision occurrence type.

dynamically assigning an interface priority based on a buffer status.

16. A relay node (RN) for avoiding a collision between an access link
transmission and a backhaul link transmission, the RN comprising:
a processor configured to
allocate a first set of subframes to the backhaul link
transmission; and
allocate a second set of subframes to the access link
transmission, wherein the second set of subframes is a non-overlapping set of

subframes with respect to the first set of subframes.

17. A relay node (RN) for avoiding a collision between an access link
transmission and a backhaul link transmission, the RN comprising:
a receiver configured to receive a data transmission from an evolved
Node-B (eNB); and
a transmitter configured to
transmit an uplink (UL) grant to a wireless transmit/receive
unit (WTRU) and a first acknowledgement (ACK) to the eNB in response to the
received data transmission;
transmit an automatic ACK to the WTRU; and
transmit a second UL grant to the WTRU.

18. A relay node (RN) for avoiding a collision between an access link
transmission and a backhaul link transmission, the RN comprising:

a processor configured to
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19. The RN of claim 18, wherein the processor is further configured to
performresource cross-scheduling, the RN further conpri sing:
transm t two 20onf48@gar ed to transmt a downlink (DL) grantcirrussubfosssoe n,

wherein the subframe n is valid in a subframe n+k. 20. The RN of
claim 18, wherein the processor is further configured to performresource
cross-scheduling, the RN further conprising: a transmtter

configured to transmt R¢d@Wlolidod;Blald grant in subframe n using a hybrid

automati c repeat request (HARQ ti mng as a reference poi nt .
determine an interface priority based on a collision occurrence

type.

19. The RN of claim 18, wherein the processor is further configured to
perform resource cross-scheduling, the RN further comprising:
a transmitter configured to transmit a downlink (DL) grant in

subframe n, wherein the subframe n is valid in a subframe n+k.

20. The RN of claim 18, wherein the processor is further configured to
perform resource cross-scheduling, the RN further comprising:

a transmitter configured to transmit a downlink (DL) grant in

subframe n using a hybrid automatic repeat request (HARQ) timing as a reference

point.

-51-



