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equipment has been infroduced that can provide services that were not possible
previously. This network access equipment might include systems and devices that are
improvements of the equivalent equipment in a traditional wireless telecommunications
system. Such advanced or next generation equipment may be included in evolving
wireless communications standards, such as long-term evolution (LTE). For example, an
LTE system might include an Evolved Universal Terrestrial Radio Access Network (E-
UTRAN) node B (eNB), a wireless access point, or a similar component rather than a
traditional base station. As used herein, the term "access node” will refer to any
component of the wireless network, such as a traditional base station, a wireless access
point, or an LTE eNB, that creates a geographical area of reception and transmission
coverage allowing a UA or a relay node to access other components in a
telecommunications system. An access node may comprise a plurality of hardware and
software.

[0003] The term “access node” may not refer to a “relay node,” which is a component in
a wireless network that is configured to extend or enhance the coverage created by an
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[0005] The signals that carry data between UAs, relay nodes, and access nodes can
have frequency, time, and coding parameters and other characteristics that might be
specified by a network node. A connection between any of these elements that has a
specific set of such characteristics can be referred to as a resource. The terms “resource,”
“communications connection,” “channel,” and “communications link” might be used
synonymously herein. A network node typically establishes a different resource for each
UA or other network node with which it is communicating at any particular time.
BRIEF DESCRIPTION OF THE DRAWINGS
[0006] For a more complete understanding of this disclosure, reference is now made to
the following brief description, taken in connection with the accompanying drawings and
detailed description, wherein like reference numerals represent like parts.
[0007] Figure 1 is a diagram illustrating a wireless communication system that includes

a relay node, according to an embodiment of the disclosure.
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[ 0006] For a nore conpl ete understanding of this disclosure, reference is
now made to the follow ng brief description, taken in connection wth the
acconpanywogodvi@siongs and detail ed description, wherei nPCrhs2018foeT0ence
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enbodi nent of the disclosure. 85821 V2/4214.15902Atty Docket No.:
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syste enent ed usi ng any nunber of techniques,
whet hﬁmmrréﬁgmm I@OMstratelsn &xpedoessar.  Jik  dlstedoszoneparianis dsuaiie @y be

limted to the illustrativ ations and techni ques

i | 1| ustirRieaenbag &g S@WPWEW%‘%?@% %F?eﬁéﬂﬁ%“fgnd i npl ement at i ons

illustrated and described hergraiLkwiDEBCRIPTTONI fied within the scope of

t he appended clains along with their full scope of e ui val ents. |%(;001
ignae

Fi gur foon4]s dt shcudd ben undaustoadtait the Qutﬁﬁﬂ@ﬁbaléhmﬁ F?é'tV?de atianfok hat
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ilustrative implementations, drawings, and techniques illustrated below, including the
exemplary designs and implementations illustrated and described herein, but may be
modified within the scope of the appended claims along with their full scope of equivalents.
[0015] Figure 1 is a diagram illustrating a wireless communication system 100 that
includes a relay node 102, according to an embodiment of the disclosure. Examples of the
wireless communication system 100 include LTE or LTE-Advanced (LTE-A) networks, and
all of the disclosed and claimed embodiments could be implemented in an LTE-A network.
LTE may be said to correspond to 3GPP Release 8 (Rel-8 or R8) and Release 9 (Rel-Q or
R9) while LTE-A may be said to correspond to Release 10 (Rel-10 or R10) and possibly to
releases beyond Release 10.
[0016] The relay node 102 can amplify or repeat a signal received from a UA 110 and
cause the modified signal to be received at an access node 106. In some implementations

of a relay node 102, the relay node 102 receives a signal with data from the UA 110 and
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LTE may be said to correspond to 3GPP Rel ease 8 (Rel-8 or R3) and Rel ease 9
(Rel -9 or RO) while LTE-A may be said to correspond to Rel ease 10 (Rel-10
or R10) awo2pumewsteby to rel eases beyond Rel ease 10. [ 00P6J/Ush@ometoay node
102 cAtty Daokst No.y35080-WEpRET a signal received froma UA 110 and cause the
modi fi ed si gnal 4219-15804 ecei ved at an access node 106. In sone

I npl enmentati ons of a relay node 102, the relay node 102 receives a signal
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110 '
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one rgl , i QtRFency! W Rfay AbAY 10208H alko
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del ay. A | t I de,. d L. SSi ' ' ,
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capabilities and can thus function sim arlaiﬂto an access node, 1e radi o
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pri MaHel resaIp BE Biedstodirid) andthen transmit the re-encoded data. A layer three relay node
can have full radio resource control capabilities and can thus function similarly to an access
node. The radio resource control protocols used by a relay node may be the same as
those used by an access node, and the relay node may have a unique cell identity typically
used by an access node. The illustrative embodiments are primarily concerned with layer
two or layer three relay nodes. Therefore, as used herein, the term “relay node” will not
refer to layer one relay nodes, unless specifically stated otherwise.
[0019] When the UA 110 is communicating with the access node 106 via the relay node
102, the links that allow wireless communication can be said to be of three distinct types.
The communication link between the UA 110 and the relay node 102 is said to occur over
an access link 108. The communication between the relay node 102 and the access node
106 is said to occur over a relay link 104. Communication that passes directly between the
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two or layer three relay nodes. Therefore, as used herein, the term"relay
node” will not refer to layer one relay nodes, unless specifically stated
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smtting contral infornmat t . ' y
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rel ay no not receive this infornmdtion, the relay node 10% y
not kimfovmattien tBINEHIAIHE. ehdortonl obthsospnital Anfoegatien thatdhe Acsgsshpade 1@5H

compl GATRIEI RUSHSHEGHH dae ireott teaheoaor PRl dfe B FRESERY Toe Feee”
possi Eg@oﬁ.h@inééﬁﬂ]et 1By WaEs t0renightatoinedsiva QRissihfortation, thiestetay hode FDCH
data fromthe access node 106 may not coincide with the tjne en th
accesmayonied Krasv sthent EDGCH rdata @msmﬁm%.dafﬂige%%hﬁh@a@!% f‘ﬂée ﬁglzay
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transmission of control information to the UA 110. It is possible that the time when the
relay node 102 starts to listen for PDSCH data from the access node 106 may not coincide
with the time when the access node 1086 starts to transmit PDSCH data. This might cause
the relay node 102 to miss a portion of the PDSCH data or to listen for PDSCH data while
the access node 106 is still sending PDCCH data.

[0022] Figure 2a illustrates one such scenario. A subframe 210 of data sent from the
access node 106 to the relay node 102 consists of a PDCCH region 212 and a PDSCH
region 214. Similarly, a subframe 220 of data sent from the relay node 102 to the UA 110
consists of a PDCCH region 222 and a PDSCH region 224. The PDCCH region 212 and
the PDSCH region 214 in the subframe 210 sent from the access node 106 are not
necessarily the same as the PDCCH region 222 and the PDSCH region 224 in the
subframe 220 sent from the relay node 102. To distinguish between these regions, the

PDCCH region 212 and the PDSCH region 214 in the subframe 210 will hereinafter be
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the access node 106 is still sending PDCCH data. [0022] Figure 2a

il lustrates one such scenario. A subframe 210 of data sent fromthe access
node 106 wo 20teet0s®bay node 102 consists of a PDCCH regi @nTAb201a/0070a4 PDSCH

r egi ofttyZlotket SonB31@30MWQ-PETsubf rame 220 of data sent fromthe relay node 102
to the UA 110 céAB&-¥P82of a PDCCH regi on 222 and a PDSCH regi on 224. The
PDCCH regi on 212 and the PDSCH region 214 in the subframe 210 sent fromthe
accesesferserd ta @s the @asess medeJ2RECH, regien 24@eanss thenaceeseamode: FDSCH 2e9iand
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Docket No.: 35130- WO PCT 4214-15902 referred to as the access node PDCCH
r egi oRDSCH Eagion Be4 Jespeetivigbtie PDSCH regi on 214, respectively. The PDCCH

regio anRgl .t I | il '
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t he exanple of Figure 2a, the relay node PDCCH region 222 is ]ar t han
t he aaceess nooigcPP regign @122 1P0r PeMpiRaife relav nede B Hd&@'oiﬂ[%gﬂ\'&gi on

222 m.ght .consi | S CH
212 et Re DFah ShReOE M BLERP aceask Nl fS0GCHERRIEN 2EIGE ESNIGT,
ican[loémg%tglmeomﬁymmprnatlQn i_n t he access node PDCCH regi on 212 while it
ol ayfONRAD 1 HeRdie B RS | B2 R RS 155, TOGRRtJ' he BSCEES SPOfhe
accesﬁgﬁgg‘-t? 5&’ b 1269kt @@annggfgih%wnfwﬁ@tié% tHeRlay heg POACHregiong

for t the access node CH region 214 at the point 230 where the
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212. is, the access node 106 began sending _the data in the
IgDCCH region 222. However, the accae%genso%e

sending the information in the relay node
106 actually began transmitting the data in the access node PDSCH region 214 at the
point 240 where the access node 1086 finished sending the information in the access node
PDCCH region 212. That is, the access node 106 began sending the data in the access
node PDSCH region 214 before the relay node 102 began listening for the data in the
access node PDSCH region 214, This causes the relay node 102 to miss a portion 250 of
the data in the access node PDSCH region 214.

[0025] Figure 2b illustrates another scenario. In this case, the relay node PDCCH
region 222 is smaller than the access node PDCCH region 212. For example, the relay
node PDCCH region 222 might consist of two OFDM symbols, while the access node
PDCCH region 212 might consist of three OFDM symbols. The relay node 102 again
begins listening for the data in the access node PDSCH region 214 at the point 230 where
the relay node 102 completes transmitting the information in the relay node PDCCH region
292 In this scenario, however, the access node 106 is still transmitting PDCCH

information at point 230. Therefore, the relay node 102 will begin listening for PDSCH data
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node PDSCH regi on 214 before the relay node 102 began listening for the
data in the access node PDSCH regi on 214. This causes the relay node 102 to
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region 222 is sHal4®80% han the access node PDCCH region 212. For exanpl e,
the relay node PDCCH regi on 222 m ght consist of two OFDM synbols, while
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ol (09361 TiaEF Shaiher ReenaTIo o SHRWRD SNGPBY OGP PEGFLIRGIR a2 SPAdPR
dat t : ai3al13Q-
S5 FRRER O TR M 8 VG 06%, Wi i o)
t he poegindistedd® &r EGEMaI inftbe aucess nodet PDSCH: roior @ 1vhatnammetimately he s

ted, but i ' f d di i S..inf ' f
F eSocng, i dhes I e R o1 OE BRALE i Sriirh Bl ot h, W cBoh HB8RE 2
r egi opp&BH 38Fiohh21AC CRBWeNEE edRPDEEHelH0bRIICAg ddlays e teeelay zeodd MORhi s
case, the relay node 102 will begin listenin or the ccess

. data_jn the
node EE®Qas Ty @ﬁrammia&ioamﬁ@t%f@e?tl%@%cgﬂ@q relay page %kémggfc%tﬁ@“ﬁéde
106 beqi t It A e data in the access node PDSCH regi on 214.
Fbmevégf)ﬂg)l?egf?ﬁgFgéa?/ﬁgjv?ﬁw'chi ng del ays as the relay node 102 changes from a
t r ansfooR¥] on Invdtotivembodimentspthenactess noder klanforosatheoelayi ngde $82 wheni ss

ti f the PDSCH . 10027] | i di ment s, t h d
208 for S tRBno10s P RORE Hs3ami b one STBPRHars: B AHer B ehiCePemgae] o
one e%%ﬂ?%gn fzh? i§if&@d0%hd RecRsGRR e TTEIMIGIRI Hhe REAY Rodd A 0Rsoffthisasize,t he

access no nforms the relay node 102 of this siZe, and the relay node
102 saad the telst rodent02 stareDisteningfor RRSEHedata aé thestheasbendpaint qfiie B|51§E§H

R uRne Dy RuE oEERR IR ine S08, 38 AheHcPECeORC TR s,
to st ggiablé driRNihetadcets RBSEH OBaihformis the polapinodeat02 1o dtastdiskbnirgefoe RBCHt  of
the | argest possi bl e access node PDCCH region. X
data at a point that is beyond the endpoint of the largest possible access node PDCCH
region.
[0028] Figure 3a illustrates the first of these embodiments. In this case, the size of the
access node PDCCH region 212 is fixed in the subframes in which the access node 106
fransmits data to the relay node 102, for example, in the Multicast/Broadcast Single
Frequency Network (MBSFN) subframes. This can be contrasted with the cases in Figures
2a and 2b and with subframes other than MBSFN subframes, where the access node
PDCCH region 212 is dynamic and could possibly change from subframe to subframe.
[0029] For example, the access node PDCCH region 212 might be set to two OFDM
symbols for every subframe that the access node 106 sends to the relay node 102. In
other cases, other sizes of the access node PDCCH region 212 could be set. The access
node 106 can transmit the size of the access node PDCCH region 212 to the relay node
102 in high layer signaling 310. That is, this size information is not transmitted in the

PDCCH. For example, the access node 106 might transmit the size information in the
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[0028] Figure 3a illustrates the first of these enmbodinments. In this case,
the size of the access node PDCCH region 212 is fixed in the subframes in
whi ch t hevecosgwswode 106 transmits data to the relay nede/usd®o/0bmmd
exanpAtg, Docket Nbe3BOWE&ARST/ Br oadcast Si ngl e Frequency Networ k ( MBSFN)
subframes. Thi s4265%8@2 contrasted with the cases in Figures 2a and 2b and
with subframes other than MBSFN subframes, where the access node PDCCH
regi obroaﬂlﬁastssodmnhnhanmidB&ﬁH)d inp cadio besourbacgstrok (RRE) Bionaling,tas gupediane.

oFow 2B cen ol MG o ERie e SOre ol E2RNSh Budr JHBIEARE.Ts e rol ay

node f0030] | N ApfoliRsT p‘@%ﬂﬁnt ® Bt tieik et mfortﬂmuonqsw@camremres@tonfomz

coul d be set. The access node 106 can tran t th f th

PDCCHeXargplen twa cor: thres OFBMhpyRbGS. 16D this gﬁr%h ﬂ%gailaﬁﬁgﬁalﬂ%@e 10! oln 1 'gf e
'S fo I h
o cecaMRadre e PR of Mk aRofsd pbde PIRCHIId 2128 ichb s hin fieSRer ( Ne
v2/ 42thé. kR0 mmcﬂmeguun 222B5E80eXnpPIET |f4be4reta5«9ﬁ2;lebPB&ﬁi-&$eglooﬂ220IB

SQ?QQ@q:éﬁ%symm@)t oAize 6 0 armses nogs RCCHedista)2 Ryl Be fered Brn

310. ﬂbl\/ﬁg%%fs p033|b|I|ty Is that this size information is
pre-confrgured or preset to, for exanple, two or three OEDM synbols. In

thi s [0884] ndpsingleatiing the sizecofitie aasesninodenPBBCH: FRIIoR 17 2s m rejay tnﬁée

poco T PBaEHS 205, med balitgs &t e s REpt¥ Rl AR A Hopl st PPCTHIS
OFDM gydthdtion értbebé?mes@idm@@mswsaataod@h@w@y malp aazzmenmm tocbeginl ess
than two OFDM é 0031] Upon learn the size of the ggg@ss node

PDCCHistewjng forA! SCﬂ-h@ataé’rcapt ABCERTNGROIY AR CRIGERPNTRGPOIBLA> At whi ch t he
acces

ot o AT M Sollel cadtlo e SR thodBHHER till R EREAE s S R R e o
t he amsgera?gxgl $R6 oith@accessexuie@DOE Hregion 232. Thisosr causestireelgys@de t he
access _node m h

act uafl02te begin le&n%"?aed‘eggb%&g ‘%ﬁiﬁilart aiﬁlf éngeﬁééﬁ%mgﬁ;%étaﬂ%té%

node e nPeakidoffiensate forta By ghitd délaye and
PDSCI%%&?EBA%?% Hy'tté%laPFHthlg%re t@rfsangﬁtes eTrql srﬁerlenyit%?nryng) dﬁqgllre%p@ngate

for apgeveat ﬁ}e wlay codegi R frays missing eay i SCik data that feight beosant & ng

any PD%’ay node %& rI]SaIIn trax%qgonbﬁor%efﬁa%}hilﬂﬁwgt Mbde toa receiving mode.
[0033] Alternatively, the access node 108 might send the relay node 102 the actual size
of the access node PDCCH region 212, but the relay node 102 might begin listening for
PDSCH data at a point 330 that is slightly before the point 320 when the access node
PDCCH region 212 ends. This could again compensate for switching delays and ensure
that the relay node 102 receives all of the PDSCH data.
[0034] Figure 3b illustrates an alternative embodiment. In this case, the sizes of the
access node PDCCH region 212 and the access node PDSCH region 214 are fiexible. If
one of the regions becomes larger, the other region becomes correspondingly smaller, with
the sum of their sizes remaining equal to the size of the subframe 210. Although these
data region sizes can vary, the point at which the access node 106 begins transmitting
relevant PDSCH data to the relay node 102 is fixed. In an embodiment, the access node
106 begins transmitting PDSCH data at a fixed point 340 that occurs after the latest point
320 at which the access node 106 could transmit PDCCH data.
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relay node 102 is in transition froma transmtting node to a receiving
node. [0033] Alternatively, the access node 106 m ght send the relay node
102 the awoualo/wswe of the access node PDCCH regi on 212pcChais2eiee21oed ay node
102 nmiydocks dlion35138ePAG for PDSCH data at a point 330 that is slightly
before the poi n#2B2G9%hen the access node PDCCH region 212 ends. This could
agai n_conpensate for sw tching delays and ensure that the relay node 102
recei [A9853 | Foir exaenphkEStHhealsiza of (oo astess pode PRICCH ragionad B8 cawldafareimat i ve

enbodi nent, I n_thi ' f th de.. . ' .2.
oo TR eSS B BN S ThESS e BERfAchess DRCRID BhgRuthg o
gﬁ(r:n 0 gf@tsr%? r@i%gall ;ﬂe Eﬁ? gﬁg_ewr_ SiRi@ OF[ilmgsﬁyﬁ?ﬁﬂ @@_rtm@spfbfrdigmzy%fs nhtieesizevaftthet he

I nin equa 0} e S t .
Alt hoa@cgessrrw@ RBCLH eqgion 232 b4k wATKIBrE, TangRdTEHm: e 8t TR S svintols s
node ' ; t t MG OB
fi xedt.:h.%I %pcge%%,gf%%%ﬁgé%fgw %g&ﬁﬁéﬁ%ﬂﬁtgﬁfﬁ?&@@e%tﬁghtttbgnfg%}'tﬁ %l? ng PDSCH LIZt a
at a ymbol gfcthetsuBf@neh210,careliss oaf t Ehe bhesdsaneds 106ikmowsAbe dateghpessiklae

access node 106 coul d nsmj, t data. .8 85821 V2/4 Kk

o, - SuARRIOISTPE Yotiabledanaty BERSrT - bro Bl Bhe  beding TRTRRY, feuoee

node PRSEH 4 the telag PebE 102rat d fixed peidseyiohdithigrendpeirtour OFDM synbol s,

t he access node 106 m ght begin transmtting PDSCH data at the i[;]th or
mﬁg a

si xt h[OD35]/|212 swmoal cagsstrinsles can@lfglmgh laver igngfing 390, apLlesed 8¥R PpccH
regi on ou vary i e t swdith

node MR elavy ey 102 (T pobBY Gui e’ el BoShes RECR0p, wil BedfirPes
sggts)?{g?gé.n;m@ Pw{@(};wﬂatﬁlorh@rwla ®mode. 10th eamdibers begindisteoibgkioo ke FRSCH! est
P ansdRELa RO PPadNGIB Bk ST IRE'S BTRpOBHE CRESTAS 2PV dl i
beyon | ' . g { i

o pnat PhgeaE 18ESHiicnihd ety Baer B b od B08 B e B T [

poi nt céts whelight tofiscadméweemdte pdiat 380 Iwhasgi thet relaws modei brginpdsianing for The

relay node 102 can,th L n, li ' f
cor r eEpS ﬁgtwifh%%npwpgi:es enq'#gsa%géfﬁﬁgﬁ@%%gﬂﬁ gré)§tca 8‘\"‘/%"; in
or der [dndgggomﬁfiﬁ_@t&nﬁsain%w,t & apom@e! exist itivben thé @oirtc32swhere thDBceasst he

rel ay 102 mght create a slight offset between_the point 330 wh
r el ay nodeld 06 stppsstransmidinggDCEH information and the point 340 whre the 3ccess node the

106 begins transmitting actual PDSCH data. In an embodiment, the access node 106 has
the capability to fill in this gap with dummy data 350. That is, the PDCCH region 212 still
ends at point 320 and the PDSCH region 214 still begins at point 320. However, the
portion of the PDSCH region 214 between point 320 and point 340 contains dummy
PDSCH data 350 that is irrelevant to the relay node 102. Transmission of actual PDSCH
data that is relevant to the relay node 102 does not begin until point 340.

[0038] Figure 4 illustrates an embodiment of a method 400 for informing a relay node
when to receive data. In block 410, the relay node is informed of a fixed point in a
subframe of data when an access node will begin transmitting relevant data over a physical
downlink shared channel. In block 420, the relay node begins to receive data at
approximately the fixed point.

[0039] The UA 110 and other components described above might include a processing
component that is capable of executing instructions related to the actions described above.
Figure 5 illustrates an example of a system 1300 that includes a processing component

9

85821 v2/4214,15902



PDSCH data and the point 340 where the access node begins sendi ng PDSCH
data. [0037] In this enbodi nent, a gap may exi st between the point 320
wher e t hewacoss®smwode 106 stops transmitting PDCCH i nf oPgatusesoanm4t he

poi nt A4k Bpe35136-VEe-PE3s node 106 begins transmitting actual PDSCH dat a.
In an enbodi nent#21480%ccess node 106 has the capability to fill in this

gap with dummy data 350. That is, the PDCCH reg on 212 still ends at point
320 ahd1Q peitatibsty impieroantingiose jor myegmiodimepds disclosed heisiey dp addifien to

F oy Bk 8y, Rofd i ar b, RAGHERT0 BY Flooifid) BRSO R 8 oL MBS,
g A e A Al i it gpaptlibylivy
| .
for i (A w&aoar@%i aplyrfaealgqméﬁaw 18] SRl StHees J5R0.3¢ "P@qug?l&y
node gfca! GERESE Y369, arﬁégéegorﬁgbﬁérgs %@hFHQﬁ{nﬁﬂﬁc&E Wil BrehatbiAgr diace busnode
eqi evant data~over a p I I d

w | | ntransmtting re ysi cal downlink share

chann#870.1 im duroe kagex) sotmecof theag caogenbeigimay not be pedsent damayhe combined
approximately the fixed int. 10039] The UA 110 and other .c e
oscr POV SR RINgHENS HEIR.G8e AR cYs I BarpaRERonENE: hot R rse
exec UéérﬁFohé}ﬁé Mgkt 198 focafd cBineslsinglet ;btgsmﬂ BAtity ctes fidre eambay phySicallsrtity
illustrates an exanple of a system 1300 that includes a processin

conpoﬁey\acmqewmgm@mmﬁem takeik by the processainl 38 mrghthbe -k?gé-’cfth% 10
A : : ) ) hor el n

o cPisepRr, 3R ERRE BY 5 306( piRERecIT IS0 R cnflint o Shn 6HE 4 mdte

pr ocessmpongits showhR) nottshoveyint then driddihgrisgbh asrec Higital sighabprocessmidDSR)i ty

devi 1320, , RAM 1330 d 1340,
s LA L e S AL e
comomgg@rﬁgﬁ%qﬁmﬁbpﬁ\m_h one another via a bus 1370. In sone

me 0

cases, S ese conponents may not be present or may be conbined in
var i of0046pnbiThet pronessart’3 10rexeshtashinstruntions ¢odssh 6PMPUERI EBTBENSH GF SSHRIRN

Th nents i ght | ocated in_ a. Si ihcal ' i
e CupRTBRgE! aéaeSs e e REGRUE Fobledtivll ARV EaR 2D RAV 3330 ROM 1346
t he pé&fcﬁﬁ%? stopdde N3Gt (ifich akight iludeevariovsedisiobadsd Gyaleome sach lag tdrel
processor 1310 in conjunction wth one or nore cogtponents sho or not

showndisks, floppydisihiarpptisataisks Whileaniapne Cord133P de 8BWR. Mubipje praggssors

At hoygl 56,501 3Hu HE Refielbri Ry 66 GRRTRGBAMs belrg BRBtaIbyThoNt

processor, the instructions may be executed simultaneously, serially, or otherwise by one
or multiple processors. The processor 1310 may be implemented as one or more CPU
chips.

[0041] The network connectivity devices 1320 may take the form of modems, modem
banks, Ethernet devices, universal serial bus (USB) interface devices, serial interfaces,
token ring devices, fiber distributed data interface (FDDI) devices, wireless local area
network (WLAN) devices, radio fransceiver devices such as code division multiple access
(CDMA) devices, global system for mobile communications (GSM) radio transceiver
devices, worldwide interoperability for microwave access (WiMAX) devices, and/or other
well-known devices for connecting to networks. These network connectivity devices 1320
may enable the processor 1310 to communicate with the Internet or one or more
telecommunications networks or other networks from which the processor 1310 might
receive information or to which the processor 1310 might output information. The network
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I ncorporated into the processor 1310. [0040] The processor 1310 executes

I nstructions, codes, conputer prograns, or scripts that it mght access
from t he wetzawioswonnect i vity devi ces 1320, RAM 1330, RENTAB4Q10/02T044
SeconaligrDockdt Do ag® 303EDPCHhi ch m ght i ncl ude vari ous di sk-based systens such
as hard di sk, fHeppip9a2 sk, or optical disk). Wiile only one CPU 1310 is
shown, nultiple processors may be present. Thus, while instructions may be
di scussmectsitbdeviges X820t mightalso jndludes soe ortrerd lianseaiveroerMpeRens 132

execut ed si t anegusl| eriall [ O i se by one or nultiple
procegw@? %@n:ﬁp@tg&é@%& 'Vﬁ%%/d tg”y'ﬁ%géﬂ%nt ed as one or nore CPU chi ps.
[ 0041jo0kRE neMtHeEO RAM OTBBE thight Wedaued &b 3P0 vaitile aleta tarel ferimapsf torstenss,
modem banks, Ethernet devices, universal serjal_bu IHS% | nterface , .

devi cistrugtiansaihat are exgsuted byt Progessaedsils, The 31240 1% 8 en-ucletle
interf F | ] feim VR WABN ' dio
t rans'::n% v%r& (@9\%}9 ctggyg@%lig\ya%%gﬁgﬂéfm on%%‘lap ?gil e ggp@ss (C@ﬁ}éhgﬁﬁyc%fg,

gl obathesgeiontrafyostorana 185@.0 RAMi 1340 might (ESked tadstore instruekionscandiperheass,

Dathesse Httacholl _ _ ‘
ot her el 1Nk AGh o ALIDG SHSTCOiO FE ABF PTG vl e th SN fE&, 1386t
connegigpy| faaod%vgggagg%agema@ @ leRohiaryP§toRRRS 9850.3 IThd Gecomaryistatagew t h

the Internet or ~nore tel econmuni cations networks or ot n% net(\é\%ks
fr om 985@ s typieally compssed oBene or grredigedrinesi gitapenirives apd rpight ¢ Lge

0_,m _ght i.nf ' ; i
o1 anasyaiia yORR LA S as 2o R TRk sy st RARFRI30 s not rge
1320 ghaligh &) BEldidNokoritingOdetaor Sevoneaty stosags V850 oaydom eaed td SEe pXgiBMs of
transmtting and/or receiving data wrelessly. EPO% The R@M 1330 m ght be
used thﬁtng)l%@d@@I"élPleb}QQ When 5@?'?\8{%9’?'6‘5%?@ et oL EFPEHO Y hat are

executWy the 9@0§§\ﬁ§£ 1364 tn f ErﬁlLﬁgWidlﬁ&Qdﬁal?digﬂ?xqu@Db},etoUEhirBCISeen

devi c t typical as a sm menory capacity an the mar_mré
capaciisplays, kbgbamdenkieypadst snilghes, 3dials, RUNe.1Back hpliht vajee (18eRINIZEIE 67

| net r lAdeGmSpaREICIEe (Ealsth HoHRIEL e T 1o L P ABMR npliutput
to Seaeoagag.y ALOT detrdraivel EBZE At cohsitieasl t358 a somponenat bf the I/O
st IdZ\eficeg f1 G%Bﬁngt;ago tgfeordilnsell(dc?itric;r\l/ ?g b%fngt g pc%n’?;;c;nve%? o?r‘:ﬁle rrqe%\!hcgrkbc?onlﬁseecﬂvinor
devices 1320.
[0044] In an embodiment, a method is provided for informing a relay node when to
receive data. The method includes the relay node being informed of a fixed point in a
subframe of data when an access node will begin transmitting relevant data over a physicai
downlink shared channel. The method further includes the relay node beginning to receive
data at approximately the fixed point.
[0045] In another embodiment, an access node in a wireless telecommunications
system is provided. The access node includes a processor configured such that the
access node transmits to a relay node information related to a fixed point in a subframe of
data at which the access node will begin transmitting relevant physical downlink shared
channel data.
[0046] In another embodiment, a relay node in a wireless telecommunications system is
provided. The relay node includes a processor configured such that the relay node

receives from an access node information related to a fixed point in a subframe of data at
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non-vol atil e storage of data or as an over-flow data storage device if RAM
1330 is not |arge enough to hold all working data. Secondary storage 1350
may be uswoO 20w/®swpe prograns that are | oaded into RAM P83MSaen2B®uch

pr ogr AttyePagket No e BHBPMO-PET execution. [0043] The I/0O devices 1360 may
include |iquid é#st58P2 di spl ays (LCDs), touch screen displays, keyboards,
keypads, switches, dials, mce, track balls, voice recogni zers, card

r eadewbichthp eaccesp @odeauil reegin trapseiting velgdantphysic dowilinkisharedyehaon@lown
i nput 4 qut ‘ - the ' | L b
" oL ihe BRESE; i ither APMGLBRCREDYAR esobiiig it aRtBkAiFEl he O°
conpofiveak paifit. t he net work connectivity devices 1320. [0044] In an

nbodj , d i i ded for_ informn | de wh i
s o OB 1ot ) g Srey M GPTESEh S be b g S TRIIRo 0T B PSS ST 1 1
a subGpRBRBH Fda’ﬁr%rwﬁ Prafech F5EPP) W@%i&&l'Sqéﬁﬁﬁaﬂoﬁ (R8F BB 813hd SEPFETS

data over a physical downlin ared channel. The nethod further includes
t he r86.8¢4node beginning to receive data at approximately the fixed point.

[ 0045]. 1.0, an r _enbodi t . a de. | ' : ;

tel ecbr%glﬂ c%&&?‘é‘? 3@1%‘1'@?@% ﬁé\gés Sb?%g 'gr&k:'@ée g }r‘ifog.gé ﬁ?\%eﬁags'scéospurr%bgssor

conf i ghyad beUtldletdtasd ti the eRsttosraldsysteras anttrethoda may) by enutstedied fromaayi on

related to a fixed point in a subframe of data a}I whi ch the access nn}ge
R dat 4°

wi || olsgr speeifindarms i without| depasting, fipsn dBe SFORAI Phhihes RErssnt i

[ 0046 ibyée‘%g ; |y ' Al haHiErtiahi ons
syst éﬁ%ﬁ%ﬁ@éﬁ%ﬁg re z{'ys Kr?%gg a?‘r{ltl:ﬁ%g\s’é g ngr%%ergggrﬁﬁ\é%%ﬁ;ur e|d sulch

t hat jsheotriel by lintitbel tee dee \dedailsr givearheteine s Fon@xemplg,otheavariaus elemends 1 a

L B sV R A S

rel evaninddN e heGinfléehicak shared channel data. The processor is further

configured to begi'n to receive data at approxi nately the fci' xeg.f)o'{ n{ﬁd.
[ 0047[0078E f Alsadechniques, isystentss sabsysterasand gthogds deskriged gpd dlustrated Jpses:

ggd S%régﬁoig%réppﬁ@rgg{%%é)d L& B s&sPate) mA§ DU AbInSR BF itk Gratd PRith biter
systems, modules, techniques, or methods without departing from the scope of the present
disclosure. Other items shown or discussed as coupled or directly coupled or
communicating with each other may be indirectly coupled or communicating through some
interface, device, or intermediate component, whether electrically, mechanically, or
otherwise. Other examples of changes, substitutions, and alterations are ascertainable by
one skilled in the art and could be made without departing from the spirit and scope

disclosed herein.
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[0048] Wil e several enbodinents have been provided in the present

di scl osure, it should be understood that the disclosed systens and net hods
may be erwodbsxiosmwonany ot her specific forns w thout depamitsagofemnst he
scopeAttyfDackat Npr 8&I8AWQ@PET] osure. The present exanples are to be consi dered
as illustrative4dHd!5882 restrictive, and the intention is not to be limted
to the details given herein. For exanple, the various elenents or
conponents may be combi ned or integrat@fIM® anot her systemor certain
featu ; qitted, or not inplemented. [0049] Al so, techniques,
syste‘rln\@?at%ﬁ%glys qglgis and net hods described and illustrated in the various
enbodi rent A methdd $orriafoeming a eglay aibde venende recsibée death, @oniprisegrated with

Scope of t1E TRIAIIGRe 24ig FYQUREH ot fapd PO 8 URITAGE of e e ARSI e
scope of t : i e
or directly couphfdva bﬁamﬁﬂﬁéﬁkﬁ@r%ﬁhteﬁﬁa KePe] pRpsicAedoWAlinkeshdrd

coupl ed or communi cati ng™t hrough sone interface, device, or internediate
conponent, whetthannel GPECER] 4y nmechanical |y, or ot herwi se. O her exanples

of changes, substitutions.. and alterati . [ l.e.y one skill ed
in the artfhgr{ﬁgé(tﬂﬂ %E‘eg"ﬁ%m%fw%‘?i 5’%‘?%‘3?‘??#&’?‘5@&&%@%@@ and scope

di scl osed herein. 12 85821 V2/4214 15902Atty Docket No.: 35130- WO PCT
4214-15902 CLAI M5 What is claimed is: 1. A HEt hod for iiform' ng a el.éj%i
node &hen Tie matbed of glaim, 1,c¥mrEInsthegelavast falaliciidas aldeas) 4 WWP@EF' a
fixed ' ' _ a when an access node will begin
transtl’}ﬂ(g&d&é@égﬁﬁiﬁegg?aﬁéggﬂ)a physi cal downl i nk shared channel (PDSCH);
and the relay node beginning to receive data at approxi mately the fixed
point. 2 ._The nethod of claiml wherein the relevant i ne

| east 3a r el B§ Maihed CErFlaipinMhareip dhe PBFG%%%%E|n??r@%jg.%%§ﬂ%xggd of
cl ai : el P&qasmfes node infornms the relay node of the fixed point
Vi a m"éﬂt a?/]ré@ Fsal?'%nalgi ng@4 . The nethod of claim 3, wherein the high |ayer

signaling is at |east one of:
4. The method of claim 3, wherein the high layer signaling is at least one of:

a broadcast control channel;
radio resource signaling; and
a media access control (MAC) control element.

5. The method of claim 1, wherein the fixed point is pre-configured or preset.

6. The method of claim 5, wherein the fixed point is at a fourth or fifth OFDM symbol of

the subframe.

7. The method of claim 1, wherein the size of a physical downlink control channel
(PDCCH) region in the subframe is fixed, and wherein the fixed point is approximately the
endpoint of the PDCCH region.

8. The method of claim 1, wherein the size of a physical downlink control channel
(PDCCH) region in the subframe is variable, and wherein the fixed point occurs no earlier

than the endpoint of the largest possible PDCCH region.
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a broadcast control channel; radio resource signaling; and a nedi a access
control (MAC) control elenent. 5. The nethod of claim1, wherein the fixed
poi nt i s Wwoeonaokiogured or preset. 6. The nethod of cl aiPeTAS20mioeT0#d N t he

f i xedAtlydloplet Ng.: 3F13&eVWDBETh or fifth OFDM synbol of the subframe. 7. The

met hod of cl ai nfA14-1%A& ei n the size of a physical downlink control channel
(PDCCH) region in the subfrane is fixed, and wherein the fixed point is
approxi mately the endpoint of the PDCCH region. 8. The method of claiml,
wherejn t i igcal l¢f r C I regl in

t he g%‘bfrgﬁﬁi'ﬁ&\r}g?i%bpgﬁaﬁgwﬁ%ﬁithg&%gg%xﬁg ep?)?' %F[ Eo%lg:rﬁr notaear iqg?

t han pdrtor oithel subfieing betwesngtbetenoipsiit bf theAPOCBH sgjiomand $heé8figtilpoint.

V2/ 4214. 15902Atty Docket No.: 35130- WO PCT 4214-15902 9 . The met hod of
claim8, wherein the access node inserts dummy data into the portion of the
subfr iqnt ml i i inkl } 10.
The rrgq[ﬁogﬁg C gég%f?aaﬁgﬂéi%%rﬁghrﬁﬁ ay nor{joggbggglﬂgqreggglingi ﬁglgdgl?grﬂaTea

ti me teforrthetfixedfiovdd point. 11. An access node in a wirel ess

t el econmuni cati ons system conprising: a processor configured such that the
access node transmts to a relay node information related to a fixed point

in a pubf raacedssdide iata WirelRs télecanarmicatiods system, kegipisingansmi t ti ng
rel evant physical downlink shared channel (PDSCH) dat a. %.2. The i’;\cces node

of clai m 1a,Progesser ncariigured sught thhtthei ActargeBOdR YIRS, 10 A 4P'GYhPefiRal
downl 1k cont 1 QhyrhARAR reld 1A Hked baint 18 sBbfi8ifte ORfRa o wHicH Heldocess
e mts I'n I

wherei n the access no rans ormation related to the fixed
poi nt via hi gh naieewii lpegihi trgnsrhittingrrelexank physicdk downlinki shared ahannaln
t he high | ayer @)I I'}rc Is at |least one of: a broadcast control channel;
radi o resource |$@I" Q. and

I

12. The access node of claim 11, wherein the relevant data includes at least a relay

physical downlink control channel (R-PDCCH).

13. The access node of claim 11, wherein the access node transmits the information

related to the fixed point via high layer signaling.

14.  The access node of claim 13, wherein the high layer signaling is at least one of:
a broadcast control channel;
radio resource signaling; and
a media access control (MAC) control element.

15.  The access nade of claim 11, wherein the fixed point is pre-configured or preset.

16. The access node of claim 15, wherein the fixed point is at a fourth or fifth OFDM

symbol! of the subframe.
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a nedia access control (MAC) control element. 15 . The access node of claim
11, wherein the fixed point is pre-configured or preset. 16. The access
node of cweaizmol®s10eherein the fixed point is at a fourtlﬂcmmsfzommmo@FDM

sy nmboAttpPocketdios 3hTI0IMS-PCT4 85521 v2/ 4214 15902Atty Docket No.: 35130- WO PCT
4214-15902 17. TR#-#%8ss node of claim 11, wherein the size of a physi cal

downl i nk control channel (PDCCH) region in the subframe is fixed, and
wher eil- t h&dhej aec@sponede iof aaipt dxi rmfﬂ%rem thee sized gbian physicalhdowplint coatipbn.

18 ThRafid HHERHR, Rld] Sk suiRhRl T HRds 4 UndreiRb Rloc A B¢

contr region in frame 1s vari a erelnthe

f i xedapproximateiyuthe emlpemtbeTe PDaCH regimmdpm nt of the largest possible
PDCCH region. 19. The access node of claim 18, wherein the access node
inserts dumry data into the portion of the subfrane between the endpoi nt of

the PRECH fRgi &be@gdnéd“@ off'éfﬁiﬁh Aai %her@ﬁ’l th"&’%iz%céﬁ%s pﬂ9§iealoaoﬁhm|mcéﬂmo|

wherein the access node i nforns the rel ay node to beg|n recel vi ng data at a
time beéana (PREGH)vegigronithe sabifama is wargblacard wWhereinithe fised point occurs no

"ol oy ARG B heBYPY A e B BoREe R BEF AR Tl alen Lo a fixed

point in a subfrarre of data at which the access node w 'l begin

transmtting rel evant physical downlink shared channel W%PDSCI—% nd
furt hdP. comhe gGeess hedeeheiaing Jd 8 whereia thaAgcess pse delk Mo fe

gm nt goﬁ%n of % 5&5@@8%%@%’% \Aﬁeaéﬁ’ﬂp%]nt oMGE Pﬁtéﬁﬁe?lﬁh%‘f@%eﬁ&é& polit! udes

a relay phys I nk "cont r ol annel 23. The rel ay
node of claim2 1, wherein the relay node receives the information related

53, Wi o Shefchbe fota 01T, vigE 4 Sooddh il B el
ggm ;gFgmgﬁ@ﬁ'hg datd bPa tiffPBERfe Homald prant. and a nedi a access control (MAQ)

21.  Arelay node in a wireless telecommunications system, comprising:

a processor configured such that the relay node receives from an access node
information related to a fixed point in a subframe of data at which the access
node will begin transmitting relevant physical downlink shared channel
(PDSCH) data, and further configured to begin to receive data at
approximately the fixed point.

22.  The relay node of claim 21, wherein the relevant data includes at least a relay

physical downlink control channel (R-PDCCH).

23.  The relay node of claim 21, wherein the relay node receives the information related

to the fixed point via high layer signaling.

24.  The relay node of claim 23, wherein the high layer signaling is at least one of:
a broadcast control channel;
radio resource signaling; and
a media access control (MAC) control element.
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15 85821 V2/4214. 15902Atty Docket No.: 35130- WO PCT 4214-15902 25. The
relay node of claim2 1, wherein the fixed point is pre-configured or
preset. 28020tver0s®bay node of claim 25, wherein the fixedTaseow/oe®4at a

f our t Attyddockét Noh3RBDWESYBbDol of the subframe. 27. The relay node of claim?2
1, wherein the $2%e1588P2a physi cal downlink control channel (PDCCH) region
in the subfrane is fixed, and wherein the fixed point is approxinmately the
endpoi nt of the PDCCH region. 28. The rel ay node of claim2 1, wherein the

si ze Elqé’ Aﬁ%}?mﬁgg%kf ﬂ'ﬁ ZOWHER dém%@ ﬁ Joﬁﬁ@&%ditﬂggﬁzum rame

is va |abI rein EA AL p0|n RS A SR
endpoi nt of the | argest possible PDCCH reglon 29. The relay node of claim

" ogi ofSand! b GSED A6 HaT0RS Y HETagh iy ToRH BOIN0S TnE TPUNAS L QSN 5 m

Fz)gl n%g Srbggggi %%egzdelggglzns receiving data at a tine bef ore the fixed

27. The relay node of claim 21, wherein the size of a physical downlink control channel
(PDCCH) region in the subframe is fixed, and wherein the fixed point is approximately the
endpoint of the PDCCH region.

28.  The relay node of claim 21, wherein the size of a physical downlink control channel
(PDCCH) region in the subframe is variable, and wherein the fixed point occurs no earlier

than the endpoint of the largest possible PDCCH region.

29. The relay node of claim 28, wherein the portion of the subframe between the
endpoint of the PDCCH region and the fixed point contains dummy data.

30. The relay node of claim 21, wherein the relay node begins receiving data at a time

before the fixed point.
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