Relay Reception Synchronization System and Method BACKGROUND [0001]As used herein, the
terms "user agent" and "UA" might in some cases refer to mobile devices such as mobile telephones,
personal digital assistants, handheld or laptop computers, and similar devices that have
telecommunications capabilities. Such a UA might consist of a UA and its associated removable
memory module, such as but not limited to a Universal Integrated Circuit Card (UICC) that includes a
Subscriber Identity Module (SIM) application, a Universal Subscriber Identity Module (USIM)
application, or a Renfo@B) Raeerlipnnpireirenization sstemandMetaody, such a UA might
consist of the device itself without such a m%@k@t%ﬁdzases, the term "UA" might refer to devices
that have similar capabilities but that are not transportable, such as desktop computers, set-top boxes,
or netwfPR&HpliaAseysethdiesain, the teamaidiseefagestaaptakiivaniait Jpraome eargsoraiart tRat can
terminajg o, O MEREES IR SRSHBRILNAIIEnES RIS WiRitFas Se@ls, hahdnEREbERIIpENt.”

"UE," "user device" and "user node" might be used synonymously herein. [00021 As
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wireles%%ﬂiw%@ggﬁ B%I@nggﬂﬁ. terms "component” and "network node" may refer to an
access node or relay node. 1t is understood that a component might operate as an access node or a
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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. BRASESSERORIGTANNISE: mBlay HRI&VINGS F6008T-BPdeniid FaiminiBrI g Rathuidlisr this

disclos\gsmisiRepms eHataaymaspiestin finllavwing edstsirariintionidakendivernasdahavidhiie
accompanying drawings and detailed description, wherein like referenc nume?rfls re reserﬁ like parts.
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CingrarP S PR ASE, 808 RSyl TEUI AL RTRGEN i Calet  FaIay node ohipify =21«
requires the wireless coverage of an access node or other relay node to access other
components in a wireless communications system. Additionally, two or more relay nodes
may be used serially to extend or enhance coverage created by an access node.

[0004] An LTE system can include protocols such as a Radio Resource Control (RRC)
protocol, which is responsible for the assignment, configuration, and release of radio
resources between a UA and a network node or other LTE equipment. The RRC protocol
is described in detail in the Third Generation Partnership Project (3GPP) Technical
Specification (TS) 36.331. According to the RRC protocol, the two basic RRC modes for a
UA are defined as “idle mode” and “connected mode.” During the connected mode or
state, the UA may exchange signals with the network and perform other related operations,
while during the idle mode or state, the UA may shut down at least some of its connected
mode operations. Idle and connected mode behaviors are described in detail in 3GPP TS
36.304 and TS 36.331.
[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 fink” 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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than a corresponding relay node control region. [0010]Figure 3a is a diagram of a subframe of data
yvith a fixed start point for PDSCH data according to an embodiment of the disclosure. [0011]Figure 3b
is a diagram of a subframe of data with a fixed start point for PDSCH data according to an alternative
embodiment of the disclosure. [0012]Figure 4 is a block diagram of a method for informing a relay
node when to receive data according to an embodiment of the disclosure. [0013]Figure 5 illustrates a

processor and related components suitable for implementing the several embodiments of the present
disclosU08E T A igH RS IS PHagy/m illustrating an accesgs node control region that is smallgr

than a corresponding relay node control region.
[0009] Figure 2b is a diagram illustrating an access node control region that is larger
than a corresponding relay node control region.
[0010] Figure 3a is a diagram of a subframe of data with a fixed start point for PDSCH
data according to an embadiment of the disclosure.
[0011]  Figure 3b is a diagram of a subframe of data with a fixed start point for PDSCH
data according to an alternative embodiment of the disclosure.
[0012] Figure 4 is a block diagram of a method for informing a relay node when to
receive data according to an embodiment of the disclosure.
[0013] Figure 5 illustrates a processor and related components suitable for
implementing the several embodiments of the present disclosure.

DETAILED DESCRIPTION
[0014] It should be understood at the outset that although illustrative implementations of
one or more embodiments of the present disclosure are provided below, the disclosed
systems and/or methods may be implemented using any number of techniques, whether
currently known or in existence. The disclosure should in no way be limited to the
illustrative 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-9 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 108. In some implementations
of a relay node 102, the relay node 102 receives a signal with data from the UA 110 and



[0014]1t should be understood at the outset that although illustrative implementations of one or more
embodiments of the present disclosure are provided below, the disclosed systems and/or methods
may be implemented using any number of techniques, whether currently known or in existence. The
disclosure should in no way be limited to the illustrative 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
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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 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



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 UA 110 and the access node 106
without passing through the relay node 102 is said to occur over a direct link 112. [0020]The access
node 106 sends data to the relay node 102 in a series of subframes, each of which consists of a
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starts to transmit PDSCH data. This might cause the relay node 102 to miss %Eprtion of tq%,(fDSCH
data or &RMmgdimer FheefPgathevFBYModectdl MavRisecelys fan saRtepBRIMELRD Y82 Figure
2a illustpiRsARBFUSN BRENRIRsA TidafsanTB2MAiRS da ey froetht0ciedranedwtie totimbrelay
node 102 consists of'a PDCCH region 212 ag‘% e;LeF;DS’g{HIr.e ion 214. Si %%gy a %szgfhao@%@lof
data seifRBRAHe8 fa1dhebide it 1§ Re D PN RSS! OEB%','&nH ion 222°and a
region 224nskhisRRGHE Bpadipnial iza dfiteaP BSHEH intiomatibh inrthkisuthkecsize 2f Ghee RDEGGHHthe
access node 106 are not ne essar‘i%t same as tlrr1e PDCCH. reqj n regipn 224
in the sUB#aMhe §%’§éﬁ?ff8fﬂytﬁp a{ﬁao'@ég%b?.o Bea%ﬁﬁéﬁgh'%*gﬂvﬁ?ﬁahg’s%?%%%ﬁsg,%j %’ CCH
region 243ypnetika i GaEhrePOCH 4atatiends e ROBKOHy ke loagiiter Héhe relay node 102
simply begins listening for the PDSCH data from the access node 106 upon completing the
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 108 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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referred to as the access node PDCCH region 212 and the access node PDSCH region 214,
respectively. The PDCCH region 222 and the PDSCH region 224 in the subframe 220 will hereinafter
be referred to as the relay node PDCCH region 222 and the relay node PDSCH region 224,
respectively. [0023]The relay node 102 is configured to send the information in the relay node PDCCH
region 222 to the UA 110 at approximately the same time that the access node 106 is sending the

information in the access node PDCCH re%ion 212 to the relay node 102. In the examgllb%of Figure 2a,
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while the access node P%CCH region 212 might consist of three OFDM symbals. The rela%ﬁmé)de 102
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scenario, however, the access node 106 is stjll transmijting PDCCH i%ornL tion_at |_i|qt 2369:9
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the sending the information in the relay node PDCCH region 222. However, the access node
106 actually began transmitting the data in the access node PDSCH region 214 at the
point 240 where the access node 106 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
222 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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access node PDCCH region 212 are the same size. In this case, the relay node 102 will begin listening
for the data in the access node PDSCH region 214 at approximately the same time that the access
node 106 begins transmitting the data in the access node PDSCH region 214. However, due to relay
switching delays as the relay node 102 changes from a transmission mode to a reception mode, the
relay node 102 might still miss a portion of the PDSCH data. [0027]In various embodiments, the
access node 106 informs the relay node 102 when to start listening for PDSCH data. In one

embodiRERIERBK LB SEthdalaissheipgdratstitiade dibR lavdaded! PRamight 88 bR todaNAIBrms the
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102.Ino ases, other sizes of the access node PDCCH region 212 could be set. The access node
106 caratpatienitahdeiP&8lkdatdess node PDCCH region 212 to the relay node 102 in high layer
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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 hode PDCCH region 212 is fixed in the subframes in which the access node 106
transmits data to the relay node 102, for example, in the Muiticast/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



[0031]Upon learning the size of the access node PDCCH region 212, the relay node 102 knows the
fixed point 320 at which the access node 106 will stop sending PDCCH information and begin sending
PDSCH data. The relay node 102 then knows to begin listening for PDSCH data from the access node
106 at a corresponding point 330. [00321In some cases, the access node 106 might indicate a size
that is slightly smaller than the actual size of the access node PDCCH region 212. This can cause the
relay node 102 to begin listening for PDSCH data at a time slightly before the PDSCH data actually
starts tdreagdeasinseri TehanrelUBCE4h conipdisstreoicarsPrial RREhsignalingsama pradint the

relay noge-d82 JEatroigRey %Wg%Pé&hleﬂﬁ_ta_rtmdn’iammsﬁﬁ b YdJke dignelgyarode 102 is in

transition from a transmitting mode to a receiving mode. [0033]Alternatively, the access node 106

might sm re@%%epi?@éiWgyaﬁﬁﬁ%mégﬁ%ﬁé@ﬁﬁ@%‘%&%@ﬁﬂ%&@ﬁ@ﬁ?ﬁ%ttﬂwéqrelay
node 1Q2mgH LRGN distening fr BIASyMiskt ahathiriniasd) WatdRyahghgyidaiesiie phintii20

2nd endERDUDTE 118, HEE! 108 AR SO Ho SO S DAL SORH R 3D NAABan
ﬁgﬁrén?)tgﬂég gg@pqgﬁgzm.dl?grmﬁ ée%m ?@simﬁ?@rﬁ@epmmmf’mwm@w mglcanﬁ%ésaccess
e T L P S e R L
Alltg\(/);rg];hvthméamat/m sriées can vary, thefpoint at which the access node 106 begins transmjtting
e SRR R el fOWincie it essponda bdons
node 10M2ckndwstisenfiNeD PCIAtRRA. ooBBIFdheaaepse, g 408 wilisiop-seadina RS SEEH
region zlr%?oﬁ%{%r\(aémnb%gin sending PDSCH data. The relay node 102 then knows to begin

listening for PDSCH data from the access node 106 ata corresponding point 330.

[0032] In some cases, the access node 106 might indicate a size that is slightly smaller

than the actual size of the access node PDCCH region 212. This can cause the relay node

102 to begin listening for PDSCH data at a time slightly before the PDSCH data actually

starts to be transmitted. This, in turn, can compensate for any relay switching delays and

prevent the relay node 102 from missing any PDSCH data that might be sent while the

relay node 102 is in transition from a transmitting mode to a 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 flexible. 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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range from one to four OFDM symbols, the access node 106 might begin transmitting PDSCH data at
the fifth or sixth OFDM symbol of the subframe 210, If the size of the access node PDCCH region 212
could vary in a range from one to three OFDM symbols, the access node 106 might begin transmitting
PDSCH data at the fourth or fifth OFDM symbol of the subframe 210, and so on. The access node 106
knows the latest possible endpoint for the variable-length PDCCH information and begins transmitting
relevant PDSCH data to the relay node 102 at a fixed point beyond this endpoint. [0036]The access
node 1d6@38] useFaExayRIsidhtimgiza of é%é%@%ﬂ%?é%!ﬂffﬁﬁﬂ%@?@l&@%d@m@& the

point 34Q vhekr tHemeces FERIO R BRVElRBeis, tiRasHREERs RERCHbdaksighhesglaviRedmitirgcan
then begin Tistening for the PDSCH data at a corresponding point 330. Similar t[%ﬂwa%embo |{Tﬁent

describgmvé?#ﬁo?ééh%fmﬂe%qu%imld%ﬁ Cchirameatilss 568 St thE relay
node 102 RaighheraterceidYegitiethetesaa teyopint Rywhers BieertiayreedorpRinytitioRing for

PDSCH data and the point 340 where the access nod I ending PDSCH,data..[00 his
emboditiEnfCEsSNAds 498t @@We%ﬁ%ﬂetwmm%%ﬁeafggeggtrﬁgd?e%%% %B@é?sm. ting
PDCCHgipffionafiaheasebifenioip 84and ey othe Breeessessdacties ti€yimowartbmintegtamesiblkDSCH
data. In an embodiment, the access n deF;[é)@ s.the ili L i thi ' ta
350. ThﬁP%??Hﬁ g% Yé&%%?eziel‘gﬂh en séal-a'pg}lir!\ r%&d%g g%?@mﬁf gﬂ%ﬁﬁs at
point 32PD8GMalaty théheonrtiay nbtee10R atHirkegipoint heysnddhisenape®d and point 340 contains

dummy ﬁe@a}j{{jﬁg %?%é@étdgalféojaé@éﬁﬁ%g%e@mﬂﬁﬁ%ie;nzﬁ@Wﬁéieasehsewabm?w data

thatisr relay no 0es no point 340. [0038]Figure 4 illustrates an

embodiinémoftheneaiayd aodeictaRiwithg DRy aviRIen e eseasIA1aden HRScvEh HE9IB relay
node 1S {plRKARAnS @p[ﬁé%%'gi&!” FruhiapasidatobrnABrABERH aeniHd|fBedr RDSTHINg

relevant data over a physical downlink sharéd channel. In block 420, the relay node begins to receive

data at dptactimaesespertiag point 3303 GMiRUR thermhrdimant SRsihatabRE BRI d% might
include Gl CRSSHROFSPRIGRY (Belels capRbIme RXeedtinaEStos: tetha ehigdrioddd 0 tinight
I e ' siioht offset bumosh e ot S350 whera the Teiay node- BEgine IRESRRE Gor
compongieate a slight offset betwee P y
PDSCH data and the point 340 where the access node begins sending PDSCH data.
[0037] !n this embodiment, a gap may exist between the point 320 where the access
node 106 stops transmitting PDCCH information and the point 340 where the access node
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.
[0038] 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
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1310 suitable for implementing one or more embodiments disclosed herein. In addition to the
processor 1310 (which may be referred to as a central processor unit or CPU), the system 1300 might
include network connectivity devices 1320, random access memory (RAM) 1330, read only memory
(ROM) 1340, secondary storage 1350, and input/output (1/0O) devices 1360. These components might
communicate with one another via a bus 1370. In some cases, some of these components may not be
present or may be combined in various combinations with one angther or with other components not

shown. tH3&\nRisoiRsHRRANEBIRIRR iMereiRgIBYTSEL disiperdrisie A rdalighiRical
entity. ARg rHe8ssdeSITEdNaca MRy Ifinglaken iy e desarsoprbitegialnibetalruhtiae
processor 1310 alone ar by the processor 1310 in conjunction wit e or more components shown or
ot snoRHSTRThd ATIE RS R TSR S DSBS 20 ATHTD, GRS BASB P380 i
shown FRAMPAIGTE et o rhdie iy IRAPGOIsUohisbedndarpeieddntiBsle areegnat/ckagot
[0040]T rqcessor executes instructions, codes, computer programs, or scripts.that jt might
access If-’m ﬁ?é’ 'ﬁSMi?ﬁ@onﬁ%ﬁ%i&PWQ@%sw%f&f?ﬂ!&%‘?ﬁ%) O@%w,eo?ggﬁb d\gﬂ/%t Fgge
1350 (whtao miigsbineledsesasotrsedit thessambsysiaamtsmey avtzeddiskenioppyayidle, coroptieal disk).
hite oot B e ChmBihIR R QWi B BISORIRE B3Rl MNP S BRISSRInE Bt WERADSUMRIIONS may
be disclis6d assoelng executed‘%y a processor, the instructions may be executed simultaneously,
serially, anugbeenisevighiie MWMdﬂmmMSWSWa@ptM@ﬁéammW PhiyRieabatityas one
or more,GEU e JO04 TR AEMaEAND Sk, MO BRLEE0IT R FBKAIGHE B TRy inS,

modem banks, evices, universal serial bus’(USB) interface devices, serial interfaces, token

ring dewcesesssr ARG aiomelass iMerthte RFISESPARVICHS \IrefOniRtian &ith cRRBHICIWDAIT)
devices Facia HEHIS CHIYRINISY KESsPidhhaR a08la@iRg NsTRHURLEAGIHES $igRAl plodewsas(mBal

system for mobile communications (GSM) radio transceiver devices, worldwide intero&eratﬁi\i/%/ for

microwaAAS8cAtougNe® R 1380 | W REAFRERRIAIR AURRRIRN o o Rt g YT s.

These NRBYRIKraRHRES (Y BRYGEREH3RPIDaY enable the processor 1310 to communicate with the
Internet or one or more telecommunications networks or other nhetworks from which the Proceisor

1310 mk8™-ceivENRBIAREESAT o AHiERUIeE %@%@@Wﬁﬁg?ﬁiﬁﬂrﬁﬁf Tl e AT TREPhe

etwork
connectimiy iflpiitRaddass Mighttals asngbideoneeetivitg rdevinesctbad;, GuRbABEOIROIME1840able of

transmitting and/or receivin ta wirelessly. [0042]The RAM ight (0] ile
data anﬁer%rl’aﬂ% fUR9E |f§%r%%§hf{g e'%égéﬁtéla l‘t')oyu éf%%%c%%%@r%’%%ﬁ%%eﬁ ‘i%oﬁ XI%% isa
non-volaig, fleppyrdisievireotitiatygisiclly Waie amhad pe BB ot § thjsashgwinamiltiplecpnosgssasacity of
the secondary storage 1359, ROM 1340 mighj: ta stare | Tolg] SR at are
read dufl nad' eeé(eec%rt?(?ﬁ r(‘)g} tﬁgthgtn% :géngn%cgc%sgf?g %%:s’h %A?nggéégg%%%ﬂ%%o IS tégijcgalgﬁyggaster
than to peccestany torigtrugdinsTmay deoaresytetsiguiiBB®islypisiiplikopiRibetMis® By SNthore
disk drivesilie drivasand miall iegdsrddpuagn yalgke sinpsiRaidaas 2 mirsTopata

f IS not larg

storage device e enough to hold all working data. Secondary storage 1350 may
be usedddRsore programs that are loaded into RAM 1330 when such programs are selected for

executiqgolP§431 iR IHRtHBICESHRRAVRR B EEIHBY thisy sl sl Siasddams wredan
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 transceiver 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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displays, keyboards, keypads, switches, dials, mice, track balls, voice recognizers, card readers, paper
tape readers, printers, video monitors, or other well-known input/output devices. Also, the transceiver 1
325 might be considered to be a component of the 1/0 devices 1360 instead of or in addition to being a
component of the network connectivity devices 1320. [0044]In an embodiment, a method is provided
for_lnforming 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

physicabaonsaiivitsiedeash 43RG migktrAlRA dRcIUAR AT JBSThdr ANBEENEI CBRIARRTYC Adckive
data at eﬁﬁmﬂﬁﬁﬁtﬁﬁﬁ%ﬁ@mh@%ﬁw daethgiepggdiment, an access node in a wireless

telecommunications system Is provided. The access node includes a roces&or cc&nfigﬁured such that
r

d.T
the accd8847)de A RAMo 1330 niebli b rYRed o staRedaa s daia, ARHiPEaaRk A M Bata at
which thgsaerSions Me&t Wik be@afaaitiRg prickesPhsTal TheRIOKShasedishamos-deltil¢0046]In

anotherrﬁgnnlﬂaiggrggatdeat@? Bi%g yI gsweilrg%g etre 'r%‘é‘r’n”c‘:@”c%%% yIhan E%ren riﬁemory capacity of
the secondary storage 1350. ROM 1340 might be used to store instructions and perhaps
data that are read during execution of the instructions. Access to both RAM 1330 and
ROM 1340 is typically faster than to secondary storage 1350. The secondary storage
1350 is typically comprised of one or more disk drives or tape drives and might be used for
non-volatile storage of data or as an over-flow data storage device if RAM 1330 is not large
enough to hold all working data. Secondary storage 1350 may be used to store programs
that are loaded into RAM 1330 when such programs are selected for execution.
[0043] The I/O devices 1360 may include liquid crystal displays (LCDs), touch screen
displays, keyboards, keypads, switches, dials, mice, frack balls, voice recognizers, card
readers, paper tape readers, printers, video monitors, or other well-known input/output
devices. Also, the transceiver 1325 might be considered to be a component of the I/0
devices 1360 instead of or in addition to being a component of the network connectivity
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 physical
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 hode 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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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 which the access node will
begin transmitting relevant physical downlink shared channel data. The processor is further configured
to begin to receive data at approximately the fixed point. [0047]The following are incorporated herein
by reference for all purposes: 3rd Generation Partnership Project (3GPP) Technical Specification (TS)
36.813 and 3GPP TS 36.814. [0048]While several embodiments have been provided in the present

disclosi¥Bish dhsasesssmasie iyl RrginHraprpibing relryaniPavaical Airwalink Prretntirmegin

many otnsasPEREipfesasswithy firdenactntdeed the segincto i e 3ith diselpprorinatelprierent
examplgas are to be considered as illustrative and not restrictive, and the intention is not to be limited to
the detd€giP8herein. For example, the various elements or components may be combined or

integratpebgvinotiiae syslewiny cardaiimtenparasec aydreinniiite tefererata nplerattnpeoip (G@49] Afso,
techni bsyst desgri il i ' '
el S R R S SR R

method8&Bhéut departing from the scope of the present disclosure. Other items shown or discussed

as Coupﬁ'ﬁﬁ'&ﬂd"%ﬁlh{@%@&%%ﬂ%ﬁg@@%@ﬁ@%@ﬁ@@% LAY Rsinsisesty qrulsdrer it

commuhicatifilg through some in evice, or intermediate component, whether electrically,

mecharsbalilg Geotndenstendiitrtr tbeadissloses shsiens anduvaihasissnaPe emirsgdhia many

3;%?;?&%§§#16%8 iled inithe ./ bapariRY & rade vdeo e dreapissiPaisBRSME! amiecope
present examples are to be considered as illustrative and not restrictive, and the intention
is not to be limited to the details given herein. For example, the various elements or
components may be combined or integrated in another system or certain features may be
omitted, or not implemented.
[0049] Also, techniques, systems, subsystems and methods described and illustrated in
the various embodiments as discrete or separate may be combined or integrated with other
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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CLAIMS 1. A method for operating a relay node in a wireless communications network, wherein
the network further includes an access node configured to transmit control information in an access
node physical downlink control channel (PDCCH) region in a subframe, the method comprising:
transmitting, by the relay node, control data to a user equipment in the network over a relay node
physical downlink control channel in a subframeswiggin the relay node is configured to have
information on a fixed point in a subframe for the access node to begin to transmit data to the relay
node over an access node physical downlink shared channel (PDSCH); and beginning, by the

relay node, to receiye dataoveidhaccess neseritipgCH atrerdieforediee fixed poinfitalge subframe.
2. The method of Claim 1, further comprising: receiving, by the relay node, the information on the fixed

point via higdayeiusigaasng neneeeK) iechigh fayeictigoi ingthemnpdRffeysindaateashege of: a
broadcast control channel;
configured to transmit control information in an access node physical downlink
control channel (PDCCH) region in a subframe, the method comprising:
transmitting, by the relay node, control data to a user equipment
in the network over a relay node physical downlink control channel in a
subframe, wherein the relay node is configured to have information on a
fixed point in a subframe for the access node to begin to transmit data to
the relay node over an access node physical downlink shared channel
(PDSCH); and

beginning, by the relay node, to receive data over the access

node PDSCH at or before the fixed point in the subframe.

2. The method of Claim 1, further comprising: receiving, by the relay
node, the information on the fixed point via high layer signaling,
wherein the high layer signaling comprises using at least one of:
a broadcast control channel;
radio resource control (RRC) signaling; or

a media access control (MAC) control element.
3. The method of claim 1 or 2, wherein the fixed point is pre-

configured or preset, and wherein the relay node receives no signaling for the

information on the fixed point from the access point.
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radio resource control (RRC) signaling; or a media access control (MAC) control element. 3. The
method of claim 1 or 2, wherein the fixed point is pre-configured or preset, and wherein the relay node
receives no signaling for the information on the fixed point from the access point. 4. The method
of any of the preceding claims, wherein the access node PDCCH region has a fixed size, and wherein

the fixed point is at4he endpeinhefioe seeesssTofe PrEeEdingdiais, wherthe fhethegeakany of

claims 1-3, wherein the access node PDCCH region has a variable size, and wherein the fixed point is
at or after thagnd Pt OHthe drsaerhe s FiRRIaseesahad@ P& theedildd poir®-id g Arethod of

claim 5, further comprising, receiving, by the relay node, dummy data during a portion of the subframe

between theegifnitiodtiesd actuak s pateHPlegiohl region and the fixed point. 7. The method
of any of the preceding claims, wherein beginning to receive the data comprises beginning to receive

the data at a point in time that is earlier than the fixed point by an amount of time corresponding to a
relay switching delay. 8. The method of any of the preceding claims, wherein the fixed point is at a

fourth or fifth OFDN symbphef thetagbframany of9ciBiradnetBodeiegtain thewheses thpascess node
is configured to transmit the control information during a first duration in the subframe, and

wherein tranpdEyg. reyitheiaiy nadebideigentint date omprshsddansintiiing, dyaferiglay node, the
control data during a second duration in the

endpoint of the largest possible access node PDCCH region.

6. The method of claim 5, further comprising, receiving, by the relay
node, dummy data during a portion of the subframe between the endpoint of an

actual access node PDCCH region and the fixed point.

7. The method of any of the preceding claims, wherein beginning to
receive the data comprises beginning to receive the data at a point in time that
is earlier than the fixed point by an amount of time corresponding to a relay

switching delay.

8. The method of any of the preceding claims, wherein the fixed

point is at a fourth or fifth OFDM symbol of the subframe.

9. The method of claim 1, wherein the access node is configured to
transmit the control information during a first duration in the subframe, and
wherein transmitting, by the relay node, the control data comprises

transmitting, by the relay node, the control data during a second duration in the
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subframe, the second duration overlapping at least partially with the first duration. 10. The method
of any of claims 1-5, wherein beginning to receive the data comprises beginning to receive the data
after transmitting the control data. 11. An access node in a wireless telecommunications system,
the access node comprising: a processor configured such that the access node transmits control

information ig i aGRESHROGR EENEIGRlIG@R iBsriihghannebet DiaGiiyedirn itha sirkirame,

wherein the processor is further configured such that the access node transmits, to a relay node,
information @pafigad point in a subframe for the access node to begin to transmit data to the relay
node over an access node physical downlink shared channel (PDSCH), and wherein the access
node is configured to transmit the information on the fixed point via high layer signaling. 12. The
access node of claim 11, wherein the high layer signaling comprises using at least one of: a broadcast

control channel; radig. resauieen¢athisel OREkY SDBRIAG L5 MAdiRiACEEEHBMTY e (Médh«ontrol
element.
the data comprises beginning to receive the data after transmitting the control

data.

11. An access node in a wireless telecommunications system, the
access node comprising:

a processor configured such that the access node transmits
control information in an access node physical downlink control channel
(PDCCH) region in a subframe,

wherein the processor is further configured such that the access
node transmits, to a relay node, information on a fixed point in a
subframe for the access node to begin to transmit data to the relay node
over an access node physical downlink shared channel (PDSCH), and

wherein the access node is configured to transmit the information

on the fixed point via high layer signaling.

12.  The access node of claim 11, wherein the high layer signaling
comprises using at least one of:
a broadcast control channel,
radio resource control (RRC) signaling; or

a media access control (MAC) control element.
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fourth or fifth OFDM symbol of the subframe. 14. A relay node in a wireless telecommunications
system, wherein the system further includes an access node configured to transmit control information
in an access node physical downlink control channel (PDCCH) region in a subframe, the relay node
comprising: a processor configured such that the relay node transmits control data to a user

equipment in the system opes acekas Merie PRYRGH dOwWRnK aeRieiChirNRdpbRkkérame,

wherein the relay node is configured to have information on a fixed point in a subframe for the access

node to begifiett ansmtt OHB NP She belay resleMieiaB.access node physical downlink shared
channel (PDSCH), and wherein the relay node is further configured to begin to receive data over

the access node PDSCH at or before the fixed point in the subframe. 15. The relay node of claim
14, wherein the relay node is further configured to receive the information on the fixed point via high

layer signaling, whegin tha kéghylayelessignalingdlesprigesdininamtiarpisospseing hvpagsast control
channel; radio resource control (RRC) signaling; or a media access control (MAC) control element.
the system further includes an access node configured to transmit control
information in an access node physical downlink control channel (PDCCH)
region in a subframe, the relay node comprising:
a processor configured such that the relay node transmits control
data to a user equipment in the system over a relay node physical
downlink control channel in a subframe,
wherein the relay node is configured to have information on a
fixed point in a subframe for the access node to begin to transmit data to
the relay node over an access node physical downlink shared channel
(PDSCH), and
wherein the relay node is further configured to begin to receive

data over the access node PDSCH at or before the fixed point in the

subframe.

15. The relay node of claim 14, wherein the relay node is further
configured to receive the information on the fixed point via high layer signaling,
wherein the high layer signaling comprises using at least one of:

a broadcast control channel,
radio resource control (RRC) signaling; or

a media access control (MAC) control element.
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16. The relay node of claim 14 or 15, wherein the fixed point is pre-configured or preset, and wherein
the relay node is configured to receive no signaling for the information on the fixed point from the
access point. 17. The relay node of any of claims 14-16, wherein the access node PDCCH region
has a fixed size, and wherein the fixed point is at the endpoint of the access hode PDCCH region.

18. The relay node pf any phelpiiag hbdd o BRiiginh&Race SEHEm RRCHEJI g Rapravariable
size, and wherein the fixed point is at or after the endpoint of the largest possible access node PDCCH

region. 9nfigereelar naded any alsesns d k8layhesas iSespiyuredadsreesfiguirsl to begin to

receive the data at a point in time that is earlier than the fixed point by an amount of time

correspondirghitafri§ Ry Hetehdithaeiayon the2keddpdipietydtndecohesefpdaimns 14-19, wherein the
fixed point is at a fourth or fifth OFDM symbol of the subframe.
17.  The relay node of any of claims 14-16, wherein the access node
PDCCH region has a fixed size, and wherein the fixed point is at the endpoint

of the access node PDCCH region.

18.  The relay node of any of claims 14-16, wherein the access node
PDCCH region has a variable size, and wherein the fixed point is at or after the

endpoint of the largest possible access node PDCCH region.
19.  The relay node of any of claims 14-18, wherein the relay node is
configured to begin to receive the data at a point in time that is earlier than the

fixed point by an amount of time corresponding to a relay switching delay.

20. The relay node of any of claims 14-19, wherein the fixed point is

at a fourth or fifth OFDM symbol of the subframe.
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