LAYER 2 RELAY MULTI PLEXI NG AND | NTERFERENCE M TI GATI ON BACKGROUND [ 0001] As
used herein, the terns "user equipnent” and "UE" can refer to wirel ess

devi ces such as nobile tel ephones, personal digital assistants, handheld or
| aptop conputers, and simlar devices that have tel ecommunications
capabilities. Such a UE m ght consist of a wireless device and its

associ ated Universal Integrated Crcuit Card (U CC that includes a

Subscri ber ldentity Moddule (SIM application, a Universal Subscriber
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card. The term"UE" may also refer to devices that have simlar wrel ess
capabilities but that are not transportable, such as desktop conputers,
set-top boxes, or network nodes. BﬂéﬁG QUNDs a network node, the network
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[0002] In traditional wireless telecommunications systems, transmission equipment in a
base station can communicate with the UEs by transmitting signals throughout a

geographical region known as a cell. As technology has evolved, more advanced

equipment has been introduced that can provide services that were not possible
previously. This advanced equipment may include, for example, an enhanced node B
(ENB) rather than a base station or other systems and devices that are more evolved than
the equivalent equipment in a traditional wircless telecommunications system. Such

advanced or next generation equipment may be referred to herein as long-term evolution

(LTE) equipment.



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0004] For a nore conpl ete understandi ng
of this disclosure, reference is now made to the follow ng brief
description, taken in connection with the acconpanying draw ngs and
detail ed description, wherein like reference nunerals represent |ike parts.
[0005] Figure 1 is an illustration of a LTE-A system according to an

enbodi ment of the disclosure. [0006]Figure 2 is an illustration of a
commujiio0a] i orFardnstanceothd hfEt equipmenbodedentradio abeessdi setvasks ¢RANs) and

L 000 T Eaaon ad b E R hasai Lo g Siamaarl B 1RE THATTBENGENGS BaREfRris BREL
(3GPP) may include relay nodes (RNs) that communicate with the UEs within the same
cells. As such, the RNs or otherwise promote communications or signals between the UEs
and remote ENBs or other LTE or LTE-A based equipment to provide remote
communications between the UEs and the ENBs at higher rates or lower transmitted signal
powers. Such relay technologies have been included to improve the system throughput
and cell edge coverage.

BRIEF DESCRIPTION OF THE DRAWINGS
[0004] 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.
[0005] Figure 1 is an illustration of a LTE-A system according to an embodiment of the
disclosure.
[0006] Figure 2 is an illustration of a communication mode according to an embodiment
of the disclosure.
[0007] Figure 3 is an illustration of another communication mode according to an
embodiment of the disclosure.
[0008] Figure 4 is an illustration of a scenario for communication interference inan LTE-
A system according to an embodiment of the disclosure.
[0009] Figure 5 is an illustration of another scenario for communication interference in
an LTE-A system according to an embodiment of the disclosure.
[0010] Figure 6 is an illustration of a communication mode for preventing signal
interference at a first time interval according to an embodiment of the disclosure.
[0011] Figure 7 is an illustration of a communication mode for preventing signal
interference at a second time interval according to another embodiment of the disclosure.
[0012] Figure 8 is an illustration of resource block scheduling for a communication
mode for preventing signal interference according to an embodiment of the disclosure.
[0013] Figures 9 is a flow chart of a method for preventing signal interference according

to an embodiment of the disclosure.



[0008] Figure 4 is an illustration of a scenario for communication
interference in an LTE- A system according to an enbodi nent of the

di scl osure. [0009]Figure 5 is an illustration of another scenario for
comuni cation interference in an LTE-A systemaccording to an embodi ment of
t he disclosure. [0010]Figure 6 is an illustration of a conmunicati on node

for preventi ng signal interference at a first tinme interval according to an
enbodjoddd] ofFigure 10 &chadiagram [of Gl djrElegareonminications systeririouding aauser
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embodiments of the disclosure.
[0016] Figure 12 is a diagram of a software environment that may be implemented on a
user equipment operable for some of the various embodiments of the disclosure.
[0017]  Figure 13 illustrates an exemplary general-purpose computer system suitable for
implementing the several embodiments of the present disclosure.

DETAILED DESCRIPTION

[0018] It should be understood at the outset that aithough 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.
[0019] The RNs may relay the signals between the UEs and the ENBs using frequency-
division duplexing (FDD), where signals are received and transmitted at different
frequencies. As such, the RNs may receive and transmit signals at about the same time
with reduced signal interference between the received and transmitted signals. However,
transmitting and receiving the signals to the UEs and the ENBs at about the same time
may be difficult due to technical challenges related to the transmitters, receivers, or
transceivers at the RNs. Hence, the RNs may relay the signals to the UEs and the ENBs
using time-division (TD), where the signals may be transmitted, received, or both at
different transmission time intervals (TTls).
[0020] Disclosed herein is a system and methods for transmitting and receiving signals
at the RNs using TD. For instance, using a half-duplex TD mode, an RN may receive
signals from a UE in the same cell via an access link and from an ENB via a relay link, at
about a first TT1 (or T1), and transmit the signals to the UE and ENB at about a second TTI
(or T2) in an alternating manner. Alternatively, using a full-duplex TD mode, the UE’s
signals may be received and transmitted at about T1, while the ENB's signals may be
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node for preventing signal interference according to an enbodi ment of the
di sclosure. [0013]Figures 9 is a flow chart of a method for preventing
signal interference according to an embodi ment of the disclosure.

[0014] Figure 10 is a diagramof a w reless comunications system i ncl udi ng
a user agent operable for some of the various enbodi ments of the

di scl osure. [0015]Figure 11 is a block diagramof a user agent operable for
sone fdcelvad arid transmittdiodi abontsTaf Additionialy, | fol wesourbO Gtbedulngy ¢FRY) atthe

di agr %rl\rI]Bogr p?arﬁglfrte\é\gtrzr%eesré\r/liecriSIPnnf(BRé)hgttthg@f\lé)gnidrm\ll,evvﬁi% eacéle %gsc?ribed in more
details below, may be used to reduce signal interference at the different components. For
instance, at about T1 of the half-duplex mode, FRS may be used to schedule at the ENB
all the downlink communications fo the RNs and to the UEs communicating directly with
ENB. Additionally, PRS may be used to schedule at the ENB the uplink communications
from the RNs and the UEs communicating directly with ENB, and to schedule at the RNs
the uplink communications from the UEs in the same cells with the RNs. Further, at about
T2, FRS may be used to schedule at the ENB all the uplink communications from the RNs
and from the UEs communicating directly with ENB. Additionally, PRS may be used to
schedule at the ENB the downlink communications to the RNs and the UEs communicating
directly with ENB, and to schedule at the RNs the downlink communications to the UEs in
the same cells with the RNs. Ailternatively, in the full-duplex mode, FRS may be used at
about T1 for communication via relay links and PRS may be used at about T2 for
communication via access links. Additionally, in some embodiments, the present
disclosure provides for the ENB or access device to allocate, whether fixed or semi-
statically, the Physical Downlink Shared Channel (PDSCH)IPhysicaI Uplink Shared
Channel (PUSCH) resources for the RNs to reduce interference that might be caused by
the independent scheduling between the ENB and the RNs
[0021] Figure 1 iliustrates an embodiment of a RAN 100, which may be an LTE-A
system as described in the 3GPP. Figure 1 is exemplary and may have other components
or arrangements in other embodiments. In an embodiment, the RAN 100 may comprise at
least one access device 110, at least one RN 120, and at least one UE 130. The access
devices 110 may be an ENB, a base station, or other components that promote network
access for the UEs 130. The access devices 110 may communicate with any UE 130,
which may be within the same cell, directly via a direct link. For instance, the direct link
may be a point-to-point link established between the access device 110 and the UE 130
and used to transmit and receive signals between the two. The access devices 110 may
communicate with at least some of the RNs 120 via relay links or with other access devices
110. Additionally, the access devices 110 may communicate with other components or



user equi pment operable for some of the various enbodi ments of the

di scl osure. [0017]Figure 13 illustrates an exenpl ary general - purpose
conput er system suitable for inplenenting the several enbodi nents of the
present disclosure. DETAILED DESCRI PTI ON [0018] It shoul d be understood at
the outset that although illustrative inplenentations of one or nore
enbodi nents of the present disclosure are provided bel ow, the disclosed
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communications between the UEs 130 and the access devices 110. For instance, the
access link may be a point-to-point link established to exchange signals between an RN
120 and a UE 130 and the relay link may be a point-to-point link established to exchange
signals between the RN 120 and the access device 110. Further, the UEs 130 may be
moved due to handover between the cells corresponding to different access devices 110 or
RNs 120. Hence, the UEs 130 may establish communications with the access devices 110
via direct links or with different RNs 120 via access links. Further, the UEs 130 may
communicate with one another using the direct links established with the access device
110 or using the access links established with the RNs 120 and the relay links between the
RNs 120 and the access devices 110.
[0024] Figure 2 illustrates an embodiment of a communication mode, which may be
used in a RAN 200. The RAN 200 may comprise an RN 210, at least one UE 220 in the
same cell with the RN 210, and an ENB 230, which may be similar to the corresponding
components of the RAN 100 described above. The communication mode describes how
the RN 210 transmits and/or receives signals via an access link with the UE 220 and a

relay link with the ENB 230, for instance using FDD. Since it may be technically
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received and transmtted at about T2. Additionally, full resource
scheduling (FRS) at the ENB or partial resource scheduling (PRS) at the ENB
and RN, which are described in nore details below, nmay be used to reduce
signal interference at the different conponents. For instance, at about Ti
of the hal f-duplex node, FRS may be used to schedule at the ENB all the
downl i nk communi cations to the RNs and to the UEs comuni cating directly
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110. Further, the UEs 130 may be noved due to handover between the cells
corresponding to different access deviges 110 or RNs 120. Hence, the UEs
130 may establish communications with the access devices 110 via direct
links or with different RNs 120 via access links. Further, the UEs 130 may
comuni cate with one another using the direct links established with the
access device 110 or using the access |links established with the RNs 120
and the relay |inks between the RNs 120 and the access devices 110.

[0024] Figure 2 illustrates an enbodi nent of a conmuni cati on node, which may
be



used in a RAN 200. The RAN 200 may conprise an RN 210, at |east one UE 220
in the sane cell wth the RN 210, and an ENB 230, which may be simlar to
t he correspondi ng conponents of the RAN 100 descri bed above. The

conmuni cati on node descri bes how the RN 210 transmts and/ or receives
signals via an access link with the UE 220 and a relay link with the ENB
230, for instance using FDD. Since it may be technically <challenging to
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about JE 222 ® the ENB 230, at about T1. Also at about T1 of the half- duplex TD mode, the RN
210 may establish downlink communications with the ENB 230 and upiink communications
with the UE 220. Consequently, the RN 210 may receive, at about the same time, signals
corresponding to the uplink communications from UE 222 and signals corresponding to the
uplink communications from the UE 220. Additionally, the signals may be assigned the
same RBs or may be fransmitted at about the same frequency. Hence, the uplink signals
from UE 220 and UE 222 may interfere at the RN 210, which may affect transmission
quality or introduce communication errors. Similarly, the ENB 230 may receive, at about

the same time, signals corresponding to the uplink communications from UE 222 and



sone enbodi nents, the RAN 300 may al so conprise a UE 322, which may be

| ocat ed outside the donor cell (covered by the RNs) including the RN 310
and the UE 320 and may conmunicate directly with the ENB 230 via a direct
link. [0028]1n the case of nmultiple RNs within the sane cell of the ENB
230, each RN may have its own T1fT2 allocation pattern (e.g, different
Ti/T2 duration, recurring pattern, etc). But to sinplify the systemand to
reducsighble ¢mtespondingi td ¢hd epénic eononegnieationdi fremt thes Uko 2265 indnicht maysalse T1
/T2 pattern for all the RNs within the same cell of the ENB 230, which is
t er meBPYEE HYPRIHMEHBIRNBNS. For exanple, in one enbodinent, all the RNs

recei msﬁla”ﬁﬁ"tﬁ%%g?\gﬂi&%?'F_iddrefﬂ,ta}l ab\enIFNEcHhmriREionRs imdby Yeldthedar® 4t me
(T2) e all the receive/transmt the signal fromto the UES during
subst thet IENB y23heatsabeutt Tie (The damrdink qemendications eMa@yf camerise t donsalink

[ 0029] Fi qure 4 illustrat i - i . .
of t niomEiHoadans WeRb “eNEREE 22, Anik e B 2p M e UEEE e RO T
MY CesfHintcitieng idebwbe thé tENB IES0EAR] 239 RN 218 warthetrelaynlink (EMBiassignsce,

the UE 222 may be | ocated outside the d , | includi
ot her Gt IRHeor HESRea0 IKRbRUR 612 e OTRTSE A M 0 AToR R ELEeR

Wi th @\%e%ﬁ%ﬁd fﬁ‘é@?f{ﬁg \ﬁQ%éch&?s% IRY HishceNtHepE T8 IRb SabstantiavifterfohsndeNB

230 usi™n rect etween UE 222 and ENB 230 at about the sanme
ti e, foFidowliak cormRhcatidhs betwiceasthe rsignsls regeived: ahthenld ELR2 2 adheindEs fleatens

230. [0030] Specifically, the Ue 2 e ENB 230 may establish downlink
comumaydd |8ﬁ§t,edf"|"§ﬁﬁ‘% SR 0?500&2%93%2%}% 222, and uplink comunications
from Ldlﬁﬁer %&uﬁegs HIE@“E{@B AifherddceBAY Forigndll isterfareraleosétween aonéef the
hal f - Hupl ex node, the RN 210 may establish downlink conmuni catiaps, ,wth

! 28 EdBmpatemtsf dipe RAN 20fmber deataress the UF 242 M3y bom o 'Hf‘l\'y)ﬁ' e RN
apl i nENELZRE A B g SRt A0, B2 Tor P REASARIs FRRAISD 1 UEB20
e B e e B et
D e o epbyo s e Shont 2. et S, b B
T 1o R FBLAR Al oIS SRR BRI AR AR PV 220 and
cor r egpikdicogniunitdtionsphith khe dENBN23Git i ConsequentiyetheoWE;RA2 may receive, at
about the same time, signals corresponding to the downlink communications from RN 210
and signals corresponding to the downlink communications from the ENB 230. Hence, the
uplink signals from RN 210 and ENB 230 may interfere at the UE 222, when the signals
are transmitted at about the same frequency. Similarly, the UE 220 may receive, at about
the same time, signals corresponding to the downlink communications from RN 210 and
the ENB 230, which may cause signal interference at the UE 220.
[0033] In the scenario of Figure 5, all uplink communications may be scheduled at the
ENB 230 at about T2. The uplink communications may comprise uplink communications
between the ENB 230 and the UE 222 via the direct link, uplink communications between
the ENB 230 and the RN 210 via the relay link (ENB assigns different RBs for these two
links), but may not comprise uplink communications between the RN 210 and the UE 220
via the access links. Hence, there is no substantial interference for uplink communications
between the signals received at the RN 210 from the UE 220, other UEs that may be

located within the same cell, and the UE 222.
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signals corresponding to the uplink conmunications fromthe UE 220, which
may al so cause signal interference. [0031]In the scenario of Figure 4, all
downl i nk communi cati ons may be schedul ed at the ENB 230 at about Ti. The
downl i nk conmuni cati ons may conpri se downl i nk conmuni cati ons between the
ENB 230 and the UE 222 via the direct |ink, downlink comunications between
the ENB 230 and the RN 210 via the relay link (ENB assigns different RBs
for t[o03d]t wigineld jllusiraties renyembodicwniof secodawahication orodenfioc sedumitg sighakeen

he RN 210 d.th ' h '
bt RATRIP it A BASEA0: (oA e SAN R0 eg Rt & PRvlBLpt RAYes
recei g ?% & Iﬁrﬂﬁ’?/tt'ﬁ Y28 629 ﬂﬁﬁm%é ddhié cBRY oPthd A0 840V tpniralifyhsr 9ES®20e! |,

or the 0032] Figure 5 | ustrates anot her _scenario for _si aI

i nt er betsisiecthebdonarecelisofethef RM&&m@hle@sbpne@NW%J herdEsi

AR TR S0y O, B A BB

SUICh Eitrm |ME322'2?@ME§ B?O%By%mmcaw &{diregﬂy tmTZ hle][lEtNBOGﬁﬂ nisragf aomsand
i nk communi cations a

o oL BNscl Gt 615k APIS RNG oI ANEs D fRe MR NR G DR s e

upl i n N@wnl cations with the ENB 230. Consequent ly, the UE 222 may

recei ve about the sane tinme, signals corresponding to the downlink
COMU[0035] i orkhef RNs'GRIE raap usadhs hglialuplexcFl) exsieri efablishtthe cagununiaations

t th d
2o o hs Us 528 B e e T, BNGE BRE miBLhg e Riftrte] IPEeRed for”
about yhhRlIFAEEMhiRcHIORY - atSAEBUtar1 ¥ind B uplinkZ édmiunications vat, abdut Al withinhe
sanme time, signals cor rbﬁﬁggndl ng to the downlink comyunications from RN 210

and t te SENBe 280, asvdestri keuss e FairtgealiniTd: dhe ENELE30 may sent(atyligcate or
0033 the t

L ohoatiGert ing FEEIdeOaNs, BLiBlnk cBmyuticdrcsis KERIHEH Gl h8IINEBA 0 hd the

conpr g 620 witkirt e sameadé|is) subie ascieeyucney EbEo80s arid TZ]thEEISIBZBSD mayhe

direct link, uplink comunications between H})e 'ENE 230 a {1 %1

Lhe ree:atyauy.anacem relagain dhel RERdOdRE RAA far lowrTiak sopypUnica F ot

compr gr?q ﬁm%sé aﬁBWﬁHQﬁE@@Z@%ltmﬁttng%rﬁé‘%eﬂ\‘ stk ﬁ‘ﬁe&ﬁ&dﬁe&%@rdésa ltdsne

acces nce, eére 1s no substantial interference for uplink
comMuiristaideptise [ENBG30 hiay asllapate siffesenti RBd far thenindiidealoRNsop @ ke reguce2o,

ot her UEs t ha | ocated, wi t h|

L0034§I9P§b|r'é9"t°—r?f‘ "E‘rst(:?'f' Some emboFfacH ﬁeﬁ}e %@Eesgh#ﬂn%ibd%awﬂ‘e Eari}%fz%rBs for

reduciySAIRRS 610, which may be located far away from each other, and therefore may
suffer or introduce no substantial signal interference. Further, the ENB 630 may reserve

some RBs for some network services, such as Voice over |P (VoIP) or other real-time
services, which may not be allocated to the RNs 610.

[0036] The RNs 610 may independently schedule transmissions and receptions with
the UEs 620 within the same cells using the allocated RBs by the ENB 630. For instance,
the RNs 610 may assign the alternating TTls of the half-duplex TD mode for all the UEs
620 within the same cell and may assign for each UE 620 a different allocated frequency of
band. The allocated RBs to the RNs by the ENB may be fixed or may be semi-static,
where the allocated frequencies may be changed by the ENB 630 based on loading or
channel conditions.

[0037] Specifically, Figure 6 illustrates the downlink and uplink communications
between the different components of the RAN 600 at about T1. The ENB 630 may
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interference in a RAN 600. Specifically, The RAN 600 nmay conprise a
plurality of RNs 610, a plurality of UEs 620 within the sane cells of the
RNs 610, a plurality of UEs 622 outside the donor cells of the RNs 610, and
at | east one ENB 630. The UEs 622 may establish uplink and downlink

comuni cations directly with the ENB 630, for instance using direct |inks.
The UEs 620 may comrunicate indirectly with the ENB 630 using access |inks
Wi th sdieddisalbtie dowhlink ¢dranmmioations Ivm thedireet hlyksl. with $hé &ifs@20 ahe vizNhe610

d the ENB 630Q. [0035] T RNs 610 .ma t T t
ot abfeash o widb e S & nevhish 5 (3fen o0 @soPBRd HowerRt B9 NER ke, o
mey fgﬁﬂéﬁggﬁﬁé eaﬁm@éommﬁﬁéa%ﬁg% tey dﬁ@&ﬂldk@‘ﬂmﬂpfﬁ@UE‘saM@r\ﬁhﬁ trﬁbRws Ti

comuni cat1 ons at about T2 wthin the sanme cel

descrBtﬁmaajbsnhedul‘anhehm!mman‘lmunhetuHNBwaSbe megestinksanity the U&éa@%) within
| th t |
610" ol 39788 eI s Bty Brieerrerd to AR, PR; PREBHING % EHY ELERE 630 maf 8d™

T2, thecahBiHESRBERY the KNS fdrithelupisie tempiuricationatveitt ﬂe BEs 622 artH\NRNsor

dovvnl I nk conmuni cati ons between all the RNs 610 anﬂ hE Hga é} thin the
same 6801 & Tlﬁﬂcﬂ\eaBNﬁr%%Wyaﬁ%bmec@ﬁocam RBsdpdhedJES R0 pug! ﬁﬁ'}‘e

al | chéeﬁedAé ﬁ%eﬁﬁ‘és ‘;g‘g'b drtnngn ] SQI'Id(:]'??’étE PNt Hids 0P difRILAEHSy EHlies than

i nter nce. n sSone e 630 may all ocate the sanme RBs
for ditef @h%’irhmﬁNEsﬁﬂSQO oMUEH 682y Ibsomecambddimentsvihe RBs allecaied de the RNend

Fur 1 neey beeusaibbaermny A drnedtreriee earol s BRI Sor vi cos. such

as V0 pyer ( r enfistdifneAEOE EdinBRMicatidnChod@ YorRévértin
al | oc toFg#ﬁa%Lﬂh%{%@é[agl&Gr The RNs (.‘)LO may i ndependently ;pghedulg

t ransslgaall mtesrferadce dedpei I&AN aPR.h Speciligallys Figuipt hillistnaiess i downfigk g

th | | ted RBs t th

bl ¢ or HRITT GO ETagops dsapapen dig affeleat SShBRAES, B i RAF A A6euoT2; 1o

Bamé ?;l?_% 'E@§3U&?agiﬁ£$§$Q? ﬁ@h%ﬁglb&ll&?ﬁ @hdkfcbmmumlcailcbrmgwadtlefd1requHﬂ<sy of
an e al locate s to the e or

seni - pitatthe UE@m@Z%aﬂﬁdlaﬂh%@éﬁk@'ﬁsr‘@éh 5 ¢ 83'9 S’ ?@:@iﬁﬂl@y&o

based gg ﬁggﬁ% ggta&f ul§ %kl\ll’ﬁlﬂﬁ %'oh‘!(rﬁ&%catﬁcﬂ%b IRE Cifecf Ahksy w1tﬁ'tﬁé' ILfE§622

i |1 ust and uplink comuni cations between the dif ferent
conpopgié Qh@fRlehmE?Ad’\ka@@GhedulettbetdoWnlantwnm\mleaﬂDnmyla therratese links withe

?&“2;%%“#:%3”&af“oi‘\hft’@%é"%%e%@i@élw' araitole e EYE 635 Ry AReAR TR e B
630 wéﬁgqﬂ ﬁ\kmm%ﬁqmﬁr&éﬁmﬁglwm B 820 hendlittiee RNY i6BS whiigth midye

UEs 610 may schedul e the uplink comunications via the
accesassignitise alladatedh BBsio the (/B4 620 withindhe gamecegliss, which is referred to

O T T e e e T T

t hﬁ R‘i}'ﬁ%@é@nﬁﬁhsmﬁ% %rEn -d ZO)aTDQﬂgdedlnFlHFSDD ot matddics i6 210 mmsa?j t Flfumnﬁ-
ce S Suc t he S m e a ocat e r | er
f r equeliplessTD magre, Hae r&h‘r&"ﬁﬁﬁgy oegINeYICRie ‘U&!ﬂ@zég fﬂﬁ g’ﬁﬁ@ @ngtﬂﬂ‘ é"a t he
RBs al | f

5 a (;eﬁzc%%gg H@Qﬂk@ﬁ%@% %@ﬁilﬂjﬁﬁ@ 3?9 diaf 4 RSP TiniCiBasisRerdi Wheba UFe

| ocat P8 ure 7 [ ustrates anot her enbodi nent of a
conmuzpedseated mtiﬁdé the ¢eleofctheiRids sogimmlnlcatee vitbrtba dENB 330nda Raliregb nk at

pet weahouhgl her dRciaZ eb s RALSL0 o Refebal ‘o0 e BBl pASPaRHBLAEbEE0"

may u ' WEREBFUVheatthe UE 822 dohemdhitstes witinks
W th tﬂﬁ%ﬁﬁﬁlg %rgﬁﬂﬁﬂﬁli\/!?géﬁ%ﬁﬂggatalﬂ&bl FJrf]?(s with the RNs 610. Addi tII onal |y,

t he ElBe EBIB aary atiaboWRE2 thp splinkdern downlinkpeminukationmiakeciacawa the aopess

commuink ptaedh e RRE 2 T acicte YRR, By B REBH1§ aY sofmiedigua] 1o
Accor qha giNB 33@e|aENB ré%q lifRyat AboQE T € Ackerdiidsly tthe tHINB BBS rhay uSéIERB)dmﬂlnmk
comruni cations with UEs 622 and the RNs 610, whi %Bd’mx assi gé}lthe

al | oc dZednkBRS cdttrlmg UEsaSSZJ@Sﬁﬁ'l?EFﬂ Abeye t9asrhegyle th mmunications and
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[0039] Figure 8 illustrates a resource bl ock scheduling 800 for reducing
comuni cation interference using a full-duplex TD node and FDD, for
instance in the RAN 300. Using full-duplex TD node, the RN 310 may
comunicate with the UE 320 within the sane cell via an access |ink at
about Ti, and with the ENB 330 via a relay |link at about T2. When a UE 322
| ocated outside the cell of the RNs communi cates with the ENB 330 via a

di r ectllddatk R8s fabthet UEi322t dred tHe BNZM@rtotrbduﬁ\Btﬂﬂ:ﬂamm itaiférencat Fuethet, asone

R s e
upl i nﬁ g{fogan t%ﬂg Iy ?@tw{g R PR P IARE b Isddhfor aTr@RBnichiénd gfangen

t he Simlarly, the RN 310 may conmuni cate with the
ENB 38€cessdinklad abeltal/1. i nk at about T2. Accordingly, the ENB 330 may use

commuliOd]; o FGUE S Tashaies s migtoof GO RE rbASa8 Wiy Eafi i ishEe i &
subst RAN McludiiE BhERRNCAL blodk 918, théetheiv0DmEY Setezt She TR coiffurigation
used for communi cations via the rel ay |ink in addition tgeiﬂe aﬁ@eml i nk

at abtwdeT, establish pﬁ@nmmcaiﬁambéue%@& FEP egmmunicationsn s
|1 nk %tagg%?lgt uE wﬂh&eﬁ% R %eﬁ,REhH“éﬁ %Bso@sﬁﬁid?ogcc%‘%@ a8¥icé, edlr'Pt'saﬂle

comu tTon interference in including an RN. At bl ock 910
met hogn%ﬁunmss@b&nahtym RNz maymse thatsaome oodiéferenteldd sbivnsunication modes.

ot Rot mstaee B 11D aRmancaR Shod Fidbape ot pATSpiy pibde, B g fifthoRh® U=
embod} gl Someri d%%@'léa‘sv b dﬁ@ﬁneﬂm}g RS wmthsma? ey nbeberdquBl At block

conmuni cat 1 on For 1 nstance, the TD communi cati on node

hal f - 820 the methedtﬂUOa‘nau use RS ox PRSfor dampifiesentgl Hs basgd ontthe S&!%@tﬁxp ng
TTI whi ch t. Db h

RS oPOPRANGEBOHET + B P FRs Al Ao oVt i PP e Hidtndhaoene
mode. 2yl usd HRDG6r allf dawiimkf compiupicatiods arel PRSdordplinkeomenimicatzds atay
use FRSfor all downlink comrunications and PRS far upl I’JDFgﬁrqrum catll Qns
at ababoutTiT1, andl ragy use RS ffor all (uplipk |W%Wﬁ?ﬁ%t?’?§£ dFOpRAOWRIN
d I Alst d

own k@ﬁ’l{@tﬁ{@{ﬁbﬁ%{%tS&am%aTge'gRg afmaédép\r@i )hodef isBsdlettbd Othl vetiipade

is se use I'i nk conmuni cati ons_at
about 98, mavldstRsQSOforaeIaQSMH cukmumnamnsaah aimytaTZ awulPRS fo aceessHingur e
10 illustrates, a wir _? comuni cations system i ncl udi ng an enbodi nent of
t he UEOmMmRHNications gta E’ g s operable for inplenenting aspects of the

di scl eqgi hoptele gt @rﬂn’qumétm t ;syish#Ae including an
i mpl emﬂtl gﬁgu@rhgg ?\Iﬁesﬁ?u%s‘targt ed ag a ?m bi | éhong tytﬁe UE 1001 ?F’)r?é]take
al

var i oemitfoninrent ufctmdUEgmow TheedE HiHdiseeperablealgsimplemgntingraspedtsy

t D , t
computiroshimy b, ebfebB8Ut SBERH T v bl HRER hlonBhicfihel Plowan |
some ‘ﬁlﬂié.ﬁﬁteraeaé 2 ﬁifobnéq)r@nec kmweenootm;aamaammmmm lgelndrr@I a puirglesse
conputing device |like a portable, |aptop or_t et canputer rather.is
a spe&ﬁagsﬁu@me@omm&%ﬁ shigital ca¢ a@h&RDg‘g Bth'@ ﬁﬂml?éﬁef t’?@%ss
handset t
andse mﬂ?‘r\&ﬁg’gt%' Acfgg%ut@r %{lﬁy%@'ﬁﬁdg%é\ﬁ&é% ééﬁﬁbﬁh% sé}ﬁb%ﬂ snio'frth@se

vehi cI8 ment, a portable, |aptop or

ot her fgsdtions NG sems emboiﬂrmeroﬂE of Gige dmiosscmptbetUEﬂeen as nptd mlerahnurmses uch

? 3ng? ,%]@Hgiutllga\éieegtgz%[jﬁfecg Bgrrtgtlale lap?op or ttab?et co‘F‘nnqu/té)rr buf't hgﬁgaaggygreeégl -purpose
communications device such as a mobile phone, a wireless handset, a pager, a PDA, or a
telecommunications device installed in a vehicle. |n another embodiment, the UE 1001
may be a portable, laptop or other computing device. The UE 1001 may support
specialized activites such as gaming, inventory control, job control, and/or task

management functions, and so on.
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[ 0042] The UE 1001 includes a display 1002. The UE 1001 al so includes a
touch- sensitive surface, a keyboard or other input keys generally referred
as 1004 for input by a user. The keyboard may be a full or reduced

al phanumeri c keyboard such as QAERTY, Dvorak, AZERTY, and sequential types,
or a traditional nuneric keypad with al phabet letters associated with a

t el ephone keypad. The input keys may include a trackwheel, an exit or
escapfoday, daher dEkbod1 inclodesahdisplagvi@i i dinel UBr 10@haisoireludesys  towth-ch

ey oretsane Siaches esponhSuBERY e bekh BEhell b4 e JAETRAVY
act Uaﬁ;%]r &Gg R%ybtfdé’ &(?ﬁ??yu BE LiUtcsr ﬂeﬂdb@&rawh%nhﬁrerkhéy%ard 5@cifibs TRNVERTY,

[ 0043 rther accept data entry fromthe user, including
nunbebyotal, AZBRTDY, aadlsanmaabmpesr ova treditiopal eonTarigukeyRgd: withogehaketon
of the UE 1001. .The

{1+ mogHer Anaciated 0 v eipen g keviasd L Tnf ViR Fatinellieg Yk ifieg &6 o,

confi guif 8r eBeapdkéP O3 tFeQ:kBQrI f afidnoydri M@Eatmtaom lmbt‘buabkemsmloh mesybese
to user interaction. Additional ly,

1001 ma r ammed and/?
conf i ipwaedly depressrd ta.nrowdgffwﬂa@mwé fﬂﬂ@tmna The ¥ EQO b&@!%?%ﬁtmﬂoas or
I

app! | By 56 SR cBhiroRifoP tREGgr T st ARIACOuRIRIG COREr AR 1 e e
di spl agerjtta@&ebp sh(r)]w a webI page. ;I'he web page ma3d/ be obt a: ned via wrel esaE
conmruni cat i ons Wi rel.ess netwo SS. No e r
1001, 103k TherdE oy dSennaonsrBromn: Tomcs el TS hum g

net wogig ﬁ:PQ/Qn?és %Qkﬂhéﬁrt\féhﬁesv‘fdr%nﬁgﬁw lihel 8rati%ﬁ0d$f @& UHe1001. eMhet UEVi a

the wreless the wired network, the UE 1001 has access to
i nf or ne®1 omayofurther iexesutecon@ ot metec Bothnarg @lcfilvawarepapplicatiens d vesronsedomy

provi de content tha be sh r y. UE
1001 HE§f ﬁ%’@@@d%hetwgﬁéo?wlﬁg@ﬁ% ﬁﬁ@tg&%nﬂbgeer é%izl(%ﬁl acfup%ﬁgj's’ \yaegid‘u%
i nt er gRdbaized fuhclons irfYedpoPeedd ep intepsctioh. cAdditonallyn the (MEHDBH guap bel
shows a bl ock diagramof the UE 1001. Wile a va m%f\&{qﬁlfanog% onent

of UEprogh@mmedeand/er @paﬂguneﬂ averdhiedd femexamelgosen tHtion,

conmponen qﬂ% ents not listed may be incl uded in the
UE 10erfe%ﬁ%%§é&!16®ﬂgl RaAREes 2 ?3. tal signal processor (DSP) 1102 and a
menor p (ﬂﬂq4 MBofd tve vatitgs hﬁplhéﬁ]d:nsmyen&mtableeby thchEdﬁJ(Elna@nae\rﬁl:ablm@ef,ront
end unit

106, d f 10 d
pr oc e ¥y mﬁhlegﬁﬁ@ggﬁ\y:ﬁ@ﬁgﬁf%w&v etj{ 355.3 e %Q gag% gﬁyeﬁg i)%%ﬂr?&? Gﬁa”
headsﬁﬁrefé%tco]rﬂﬁﬁnic%ﬂoh{ﬁﬂﬂ’{ Q%Pélésé ﬂbﬁﬁ&rﬁ%e&é&&od@ raeﬁélVﬁfWéf @ﬁ@éry Ugar d

1120, a universal seria port 1122, a s hor t ra_l_%@
commnooa,tmroanysdhes y\m'etasslcbmmuawam@ network@r systesy 0.1 1 "%WP%I‘JQQ)O is

[ b’ cGhuple e ks ety 708 Rioh AR AN Pt S fROTIEletE ke dRe b, =

cont r abhdrk L #ROUERNG08 KHsO Bateds0)) infolmmatmrsmtmmoa@wmnsuch HE38. sdrveran
enbodi nent, the UE 1001 may i nclude anot her ki nd of d| spl a t do BOEOt
& fEiRey

provi d@18. t B Isesdeis1 Q10 mayc pewide canigat dhaloua showa ‘US

fgmﬁéﬁﬁ?lﬂ {p?er gcdg%i.gfb%cgggfﬂ{& nethidfk %ﬁ@?ﬁ%u@ﬁsasbé@r WEr@eahadting as
an intermediary, in a relay type or hop type of connection.
[0045] Figure 11 shows a block diagram of the UE 1001. While a variety of known
components of UEs 1001 are depicted, in an embodiment a subset of the listed
components and/or additional components not listed may be included in the UE 1001. The
UE 1001 includes a digital signal processor (DSP) 1102 and a memory 1104. As shown,
the UE 1001 may further include an antenna and front end unit 1106, a radio frequency

(RF) transceiver 1108, an analog baseband processing unit 1110, a microphone 1112, an
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[ 0046] The DSP 1102 or sone other formof controller or central processing
unit operates to control the various conponents of the UE 1001 in
accordance with enbedded software or firmvare stored in nenory 1104 or
stored in nenory contained within the DSP 1102 itself. In addition to the
enbedded software or firmvare, the DSP 1102 may execute other applications
stored in the nenory 1104 or nade avail able via information carrier nedia

such @aplc?wtsﬂéakeldaﬂ 4 54 %agﬁelnp@& 416 kan irim:t/oetmnahiblefaoermnﬁ, aa?moﬂta@ or
via wired or wireless network co i cati . The i cati.on software na
conpr MEEQLY R ﬂ%%p'sﬁt UBWeﬁé‘Hﬁeﬁm@ : déh&?@fiﬁ?«;{]ﬂdgg!{)&néﬁpﬂa@r@&nw'f&iﬁ% t%e
DSP 1&&ﬁ|n+éﬁjq%'ﬁ8w&%-§;}&%erﬂeﬂmdaﬁ Wi 1996 & tkeypad 11%,(;%0@@%&& giplayar e

my be evel software 1 nstructi _o_ns to be rocesse y an | nt erpreter
or cofh@D)erwhich imay riedute a dofichy$eositive sosiace 10180,[ ap4GD Teatelieriid2and

f t d it 1106 . i ded b ' ' d
el oot Piae COPBIeE S8R LRl Acreet 13018 bt RS 186 B Co B, "
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speci circurts (ASI'Cs). [0049] The anal og baseband processi ng
uni t J00KT] neyThe ewtetmay and ofientagad dinit 1106 may be provided to convert between

wireless signals and electrical signals, enabling the UE 1001 to send and receive
information from a cellular network or some other available wireless communications
network or from a peer UE 1001. In an embodiment, the antenna and front end unit 1106
may include multiple antennas to support beam forming and/or multiple input multiple
output (MIMO) operations. As is known to those skilled in the art, MIMO operations may
provide spatial diversity which can be used to overcome difficult channel conditions and/or
increase channel throughput. The antenna and front end unit 1106 may include antenna
tuning and/or impedance matching components, RF power amplifiers, and/or low noise
amplifiers.

[0048] The RF transceiver 1108 provides frequency shifting, converting received RF
signals to baseband and converting baseband transmit signals to RF. In some
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processing of inputs and outputs, for exanple anal og processing of inputs
fromthe mcrophone 1112 and the headset 1116 and outputs to the earpiece
1114 and the headset 1116. To that end, the anal og baseband processing unit
1110 may have ports for connecting to the built-in m crophone 1112 and the
ear pi ece speaker 1114 that enable the UE 1001 to be used as a cell phone.
The anal og baseband processing unit 1110 nmay further include a port for
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to the UE 1001. The keyboard 1128 may be a full or reduced al phanuneric
keyboard such as QAERTY, Dvorak, AZERTY and sequential types, or a
traditional numeric keypad with al phabet letters associated with a

t el ephone keypad. The input keys may include a trackwheel, an exit or
escape key, a trackball, and other navigational or functional keys, which
may be inwardly depressed to provide further input function. Another input
mechapitissgonay fleguehey ld@iBidA 3Aultiplexcicossy (ORDMAR techratiogyc applicatiapalir they
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bet weén applications running on the UE 1 Al so shown_ in Fi ure 12 S{Se a
web bmenoappuumtuuennemesanﬁbmtqfqﬂeay&h%mﬁm@m1be1 f@@d e REoya

| 1212 b b
oD ety sayd TRl ThaL bRt sftlate Bhi Yhtd 9 Eafifilinedté cherdfort b1 HEBSPC
andl seh@Lt Alm tHeOin¥é?fafob§\fﬁa be thié %B\mﬁemﬂzzmmtgehsaonlray%e wireless
t 12 t UE 1001 t
andi Léﬁmh;%.m@n@uc’mm“ '?ééﬁ«é 2o T YStatterashr | 145 Doy 8 e AeS JRoVFae
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funct erelin shown at an agpl i cation | ayer, the
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IEEE 802.11 compliant wireless interface, or any other short range wireless communication
sub-system, which may enable the UE 1001 to communicate wirelessly with other nearby
mobile devices and/or wireless base stations.

[0052] The input/output interface 1118 may further connect the DSP 1102 to the alert
1126 that, when triggered, causes the UE 1001 to provide a notice to the user, for
example, by ringing, playing a melody, or vibrating. The alert 1126 may serve as a
mechanism for alerting the user to any of various events such as an incoming call, a new
text message, and an appointment reminder by silently vibrating, or by playing a specific
pre-assigned melody for a particular caller.

[0053] The keypad 1128 couples to the DSP 1102 via the interface 1118 to provide one
mechanism for the user to make selections, enter information, and otherwise provide input
to the UE 1001. The keyboard 1128 may be a full or reduced alphanumeric keyboard such
as QWERTY, Dvorak, AZERTY and sequential types, or a traditional numeric keypad with
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processi ng conponent that is capable of executing instructions related to
the actions described above. Figure 13 illustrates an exanple of a system
1300 that includes a processing conponent 1310 suitable for inplenenting
one or nore enbodi nents disclosed herein. In addition to the processor 1310
(which may be referred to as a central processor unit or CPU), the system
1300 m ght include network connectivity devices 1320, random access nenory

(RAM alpRabet lctiefs Qizkyciad with( ROdiephivhe, kémda'me mmnalwslaﬁﬁ inehdle a
i nput/output (1/0  _devices 1360. In sone c hese cor%?nents
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Also shown in Figure 12 are a web browser application 1208, a media player application
1210, and Java applets 1212. The web browser application 1208 configures the UE 1001
to operate as a web browser, allowing a user to enter information into forms and select
links to retrieve and view web pages. The media player application 1210 configures the
UE 1001 to retrieve and play audio or audiovisual media. The Java applets 1212 configure
the UE 1001 to provide games, utilities, and other functionality. A component 1214 might
provide functionality described herein. Although shown at an application layer, the
component 1214 might be provided at various layers within the environment 1202 or
elsewhere on the UE 1001.
[0056] The UE 1001 and other components described above might include a
processing component that is capable of executing instructions related to the actions

described above. Figure 13 illustrates an example of a system 1300 that includes a
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frequency signals. Alternatively, the data nay propagate in or on the
surface of electrical conductors, in coaxial cables, in waveguides, in
optical nedia such as optical fiber, or in other nedia. The transceiver
conponent 1325 mi ght include separate receiving and transmtting units or a
single transceiver. Information transmtted or received by the transceiver
conponent 1325 may include data that has been processed by the processor
1310 mrocessihg us@mpﬁﬁeﬁthaltawr guitablee ferx &mptemlerﬁmgp rcmees:iro macrd1emisirhents
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be us e storage of data or as an over-flow data storage
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devi ces 1360 nay be substantially simlar to various conponents depicted in
t he pQE\H ehipsy described drawi ng of the UE 1001, such as the display 1002

and t pUtTHﬁORéhNor{( QBRI fc%égggéé" TS0GP by GRRE 1A ifefin RA hadrad) ofem ect

(3GPP |f|cat|o re incorporated herein by r'ef erence:
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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.

[0059] The network connectivity devices 1320 might also include one or more
transceiver components 1325 capable of transmitting and/or receiving data wirelessly in

the form of electromagnetic waves, such as radio frequency signals or microwave
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the RN is configured to assign a plurality of resource bl ocks (RBs)

al l ocated by an enhanced node B (ENB) for at |east one user equipment (UE)
within the sane cell as the RN. [0064]In an alternative enbodi nent, a
network is provided conprising an enhanced node B (ENB), wherein the ENB is
configured to allocate a plurality of resource blocks (RBs) for a relay
node (RN), wherein the RBs are assigned for at |east one user equi pnment

(UB) wédlineytdighaanalepmdtivaly, the diE mbyQibpagatennidhen hetndfauensf, electriealhod
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om ttedve Br JiRkr 4,PBS GFEGhSR: currently used or hereafter developed may be referred to as
the transmission medium and may be generated according to several methods well known
to one skilled in the art.
[0060] The RAM 1330 might be used to store volatile data and perhaps to store
instructions that are executed by the processor 1310. The ROM 1340 is a non-volatile
memory device that typically has a smaller memory capacity than the memory 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.
[0061] The I/O devices 1360 may include liquid crystal displays (LCDs), touch screen
displays, keyboards, keypads, switches, dials, mice, track balls, voice recognizers, card
readers, paper tape readers, printers, video monitors, or other well-known input devices.
Also, the transceiver 1325 might be considered to be a component of the I/O devices 1360
instead of or in addition to being a component of the network connectivity devices 1320.
Some or all of the /O devices 1360 may be substantially similar to various components
depicted in the previously described drawing of the UE 1001, such as the display 1002 and

the input 1004.
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[0068] Al so, techniques, systems, subsystens and nethods described and
illustrated in the various enbodiments as discrete or separate nay be
conmbined or integrated with other systems, nodules, techniques, or methods
wi t hout departing fromthe scope of the present disclosure. Qther itens
shown or discussed as coupled or directly coupled or comunicating with
each other may be indirectly coupled or communicated through some

i nt er [(062] déftiec efollowingnt @rdre dBenerationpdtmtiersivipet Rejed e@GRR)al Mechnical

a1 tor Sppaficdiang CESUAS: RABIRETBRdoRERUNI 1Y dAISFehe 578 XHa LS4 408s e
szt 2?3?%@3’@%% %cfrﬁ&%‘ééc\i/‘\ge@m b fefdfshce ol ﬁuﬁo@)b% ed herein. CLAI M5 What
rk conprising: a relay node 1 RN) ,

[0063] In an embodiment, a network is provided comprising a relay node (RN), wherein
the RN is configured to assign a plurality of resource blocks (RBs) allocated by an
enhanced node B (ENB) for at least one user equipment (UE) within the same cell as the
RN.
[0064] In an alternative embodiment, a network is provided comprising an enhanced
node B (ENB), wherein the ENB is configured to allocate a plurality of resource blocks
(RBs) for a relay node (RN), wherein the RBs are assigned for at least one user equipment
(UE) within the same cell as the RN,
[0065] In another embodiment, a method is provided for communicating in a network,
comprising selecting a time-division (TD) communication mode, and using resource
scheduling based on the selected TD communication mode.
[0066] In another embodiment, a method is provided that comprises exchanging signals
between at least one relay node (RN) and at least one first user equipment (UE), between
the RN and an enhanced node B (ENB), and between the ENB and at least one second
UE at different times, using different frequencies, or both to reduce substantial interference
between the signals.
[0067] While several embodiments have been provided in the present disclosure, it
should be understood that the disclosed systems and methods may be embodied in many
other specific forms without departing from the spirit or scope of the present disclosure.
The present examples are to be considered as illustrative and not resfrictive, 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.
[0068] 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 communicated through some
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wherein the RN is configured to assign a plurality of resource bl ocks (RBs)
all ocated by an enhanced node B (ENB) for at |east one user equi pnent (UE)
2. The network of claim1, wherein the RN conmunicates with the UE and ENB
usi ng one of tine-division and frequency-division duplexing. 3. The
network of claim2, wherein the RN receives signals fromthe UE and the ENB
at a first transmssion tine interval (TTlI) and transmts signals to the UE
and tihterfayB, adevices e ooniteifiedizted campoaent, t Whethier seleTicalind néchaniaayid orTi
are alternati TTl s 4. The networ claim further ¢ ri.sl.0g.

2 b (othenge o DlhReramel AT nEaor b st PR Hbatatipieprd AEHa A by
comugh eptat Withdest, deeting Fromehel spind Bhy sWopBNs
recelvégg%gﬁg|§A?@Bﬁﬁ?ﬂgiﬁgggﬁgéém% at the first $%I and mhﬂ?ein t he P

pl ur adlistlpsed heddn.t ransnmit signals to the UEs and ENB at the second TTI

5. The network of claim3, wherein the RN conprises two transmtters and
two receivers or conprises two transceivers. 6. The network of claim2
wherein the RN and the UE transmt and receive signals at a first

transm ssion tine interval (TTI), wherein the RN and the ENB transmt and
receive signals at a second TTl, and wherein the first TTlI and the second
TTI are alternating TTls. 7. The network of claim6, further conprising:

a plurality of RNs in communication with the ENB, each of the RNs

conmuni cating with one or nore separate UEs, wherein the plurality of RNs
and respective UEs
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comuni cate (transmit/receive signals) with one another at the first TTI
and wherein the plurality of RNs and ENB communicate (transmt/receive
signals) with one another at the second TTI. 8. The network of claim§6,
wherein the RN conprises one transmtter and one receiver or conprises one
transceiver. 9. The network of claim2, wherein the RNs may transmit and
receive signals at about the same transmssion time interval (TTl) with a
Elgrallty or UEF: 101.c The network GLAWMI&I m 2, wherein a "guard" tine
etween a.pluraljty of transmssion tine interval (TTlIs) nmay be used to
preve haZEgéﬁﬁﬁi gl overl ap between transmitted ang recéiveé signals. 11.
A networ k conpri sing:

1. A network comprising:

a relay node (RN},

wherein the RN is configured to assign a plurality of resource blocks (RBs) allocated
by an enhanced node B (ENB) for at least one user equipment (UE).

2. The network of claim 1, wherein the RN communicates with the UE and ENB using

one of time-division and frequency-division duplexing.

3. The network of claim 2, wherein the RN receives signals from the UE and the ENB
at a first transmission time interval (TTI) and transmits signals to the UE and the ENB ata
second TTI, and wherein the first TTl and the second TTI are alternating TTls.

4, The nefwork of claim 3, further comprising:

a plurality of RNs in communication with the ENB, each of the RNs communicating
with one or more separate UEs, wherein the plurality of RNs receive signals from the UE
and ENB at the first TTI and wherein the plurality of RNs transmit signals to the UEs and
ENB at the second TTI .

5. The network of claim 3, wherein the RN comprises two transmitters and two

receivers or comprises two transceivers.

6. The network of claim 2, wherein the RN and the UE transmit and receive signals at
a first transmission time interval (TTI), wherein the RN and the ENB transmit and receive
signals at a second TTI, and wherein the first TTl and the second TTI are alternating TTls.

7. The network of claim 6, further comprising:
a plurality of RNs in communication with the ENB, each of the RNs communicating

with one or more separate UEs, wherein the plurality of RNs and respective UEs
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an enhanced node B (ENB), wherein the ENB is configured to allocate a
plurality of resource blocks (RBs) for a relay node (RN), wherein the RBs
are assigned for at |east one user equipnent (UE). 12. The network of
claim 11, wherein the RN communicates with the UE and ENB using one of
time-division and frequency-division duplexing. 13. The network of claim
12, wherein the RN receives signals fromthe UE and the ENB at a first

t r ansgarafiupicate MRangrhiefestivd $inaisd vt one smotrersatghel fist 3Tt had Weheraih thee
ENB at a second TTl, wherein the fiypst TTl and the cond TTI

al t er plaralitg of iRNs and ENEFieeniauigate diengmil{rreanse SANAITIa gy gty at the
pIuraJs doﬁ-RNs I n communi cation wth the ENB, each of the RNs

comuni catl ng with one or nore separate UEs, wherein the plurality of RNs
receive signals fromthe UE and ENB at the first TTI and wherein the

2oL S Rk 0 b SRR B e,

tvvo VSPSdrﬁSﬁs%soénecﬂaﬁéde%ﬁﬁ t wo transcel vers. 16. The network of claim12,
wherein the RN and the UE transmt and receive signals at a first

transm ssion tine interval (TTI), wherein the RN and the ENB transmt and

_rl__?_fe' g > : $h§p€c§{5%@ra?rﬂnf whEreindAd RME Rl trdratnif And fecEie $igRals @ apegrond

the same transmission time interval (TT1) with a plurality of UEs.

10. The network of claim 2, wherein a “guard” time between a plurality of transmission
time interval (TTis) may be used to prevent substantial overlap between transmitted and

received signals.

11. A network comprising:
an enhanced node B (ENB),
wherein the ENB is configured to allocate a plurality of resource blocks (RBs) for a

relay node (RN), wherein the RBs are assigned for at least one user equipment (UE).

12.  The network of claim 11, wherein the RN communicates with the UE and ENB using

one of time-division and frequency-division duplexing.

13.  The network of claim 12, wherein the RN receives signals from the UE and the ENB
at a first transmission time interval (TT1) and transmits signals to the UE and the ENB at a
second TTI, wherein the first TTI and the second TTI are alternating TTls.

14.  The network of claim 13, further comprising:
a plurality of RNs in communication with the ENB, each of the RNs communicating

with one or more separate UEs, wherein the plurality of RNs receive signals from the UE
and ENB at the first TT1 and wherein the plurality of RNs transmit signals to the UEs and
ENB at the second TTI.
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17. The network of claim 16, further conprising: a plurality of RNs
I n communi cation wth the ENS, each of the RNs comrunicating with one or
nore separate UEs, wherein the plurality of RNs and respective UEs

comuni cate (transmit/receive signals) with one another at the first TTI
and wherein the plurality of RNs and ENB communi cate (transmit/receive
signals) with one another at the second TTlI. 18. The network of claim 16
wherein the RN conprises one transmtter and one receiver or conprises one
transceiver. 19. The network of claim1l wherein the

ecer 5. 51 BhaIRETHETABBLIRITT S HSTERMEr RIS GRMRSRS. MR dRSTtars) Andy i o
pl ura}écrex!e?%o E@nprig%w@ﬁamrg of claim12, wherein a "guard" tine
ITy O r

bet weeni"a pr ur ari ansm ssion tine interval (TTlIs) may be used to
prevent substantial overlap between transmtted and received signals. 21.

A O Rt i, My BB Ry, B8 TRE UE Binsrfif freB8va signals at

a first transmission time interval (TTI), wherein the RN and the ENB transmit and receive

signals at a second TTI, and wherein the first TTl and the second TTI are alternating TTls.

17.  The network of claim 16, further comprising:
a plurality of RNs in communication with the ENB, each of the RNs communicating
with one or more separate UEs, wherein the plurality of RNs and respective UEs
~ communicate (transmitfreceive signals) with one another at the first TTI and wherein the
plurality of RNs and ENB communicate (transmit/receive signals) with one another at the

second TTI.

18. The network of claim 16, wherein the RN comprises one transmitter and one

receiver or comprises one transceiver.

19.  The network of claim 12, wherein the RNs may transmit and receive signals at

about the same transmission time interval (TT1) with a plurality of UEs.

20. The network of claim 12, wherein a “guard” time between a plurality of transmission

time interval (TTls) may be used to prevent substantial overlap between transmitted and

received signals.
21. A method for communicating in a network, comprising:

selecting a time-division (TD) communication mode; and
using resource scheduling based on the selected TD communication mode.
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usi ng resource scheduling based on the selected TD conmuni cati on node.

22. The nethod of claim 21, wherein the TD comruni cation node is a

hal f - dupl ex node, wherein a full resource scheduling (FRS) is used for
downl i nk communi cations and a partial resource scheduling (PRS) is used for
uplink conmuni cations at a first transmssion tine interval (TTl), and
wherein an FRS is used for uplink conmmunications and a PRS is used for

downl 22k cPmenétbatii ohelagh 2d,sehereth THe .TD 23mrbeicatidrnedodd isclaahalf-Ziplex

wher ei n the downl i nk conmuni cgt | ons e .establ.i shg \t the first TTI

bet we@Qdgt Wheesin adyll regquige §6 edlelm) &R iauspd ek dawpiinks orpamnicaions Aaf

(UE) a NeEsd t he
"Rl TGO QLASANIRG, 1ORS)OR PRAANRRE upftle corhimiRicatione A Tt

bet meeansmuesnahl tane intervad 43T1)a and cwimerelbEani KRS ns tused Sarmuipliel coaungnieatigns

24. Th wh h h d
TTi o Benfs GrnchicBoPale EoraulodbRe W BpoRETT ) and ai 1 cast &

first user equipnment (UE) in direct communi cat ion with an enhanced node B
(ENB), and wherein the downlink comuni cations are established between the
UE an28.t heTimumethad imftolaien21 hwhesein e downlink CoRMUNEAIPNSEATS %fﬂ?w' g &ane

(r:rgljle ﬁ?]? ftg HJ“ E%ﬁ%ﬁé@ﬂ%&tcﬁ%ﬂr&g '(r?lécgé p&y fa?dé@gllfdggagffg él% i ng (FRS |:_qn
u:SI"eI'Id 'hoﬂlrgﬁﬂ \Aﬁwﬂmm’rﬁcaﬁljﬁﬂmtmaﬂ gﬂ?aat:e(a rIiodestB t(EzN&)mmd owhereine tlnentmlmkl
1 smmmicadors ote srioblished BawesnEUE ang i ENE g Pefart el g

(R85) e gcea aLLRPEiA 16 shiteiolanane sy node (Y. and ct lecst & T 1rs

user equi pme ect conmmunication with an enhanced node B (ENB);
and wherein at | east sone of the resource blocks allocated to the RN are

assigped tg at | t .a,sec dUE | e

met hogg-of ih%i”?ﬁtggg of el 'awh?rgﬁt&'% %Qo@mﬁﬁnﬁg{s&ﬁl? rHeégSeér:g\%e or V0| ce
established between at least one relay node (RN) and at least a first user equipment (UE)
in direct communication with an enhanced node B (ENB), and wherein the downlink
communications are established between the UE and the ENB and between the RN and at

least a second UE within the same cell as the RN.

25 The method of claim 21, wherein the TD communication mode is a full-duplex
mode, wherein a full resource scheduling (FRS) is used for relay link communications at a
first transmission time interval (TTI), and wherein a PRS is used for access link

communications at a second TTI.

26. The method of claim 21, wherein a plurality of resource blocks (RBs) are allocated
for at least one relay node (RN) and at least a first user equipment (UE) in direct
communication with an enhanced node B (ENB), and wherein at least some of the
resource blocks allocated to the RN are assigned to at least a second UE within the same

cell as the RN.
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over IP (VolP) services or other real-tinme services, and wherein the
reserved RBs are not allocated to the RN, the first UE, or the second UE.
28, A net hod conpri sing: exchangi ng signals between at | east one rel ay
node (RN) and at |east one first user equipnment (UE), between the RN and an
enhanced node B (END), and between the ENB and at | east one second UE at

differ ?t tipes, usi n(% different frequencies, or both to reduce substanti al
i nt er f ef-enc&ndEesied of pkainy daawberein gt lepst spaenebither RBs are reserved doe Maicehe

si gnal r t~rQi o c kS ifL.er i r
orn i PO S eR o Sthorfoalie SEroicel bl el ifAG8 resdHE RS B néty,
The neallovdtant todhaiRN,2Be finstddE; or theesesogablEs are exchanged at about the sane

time, using the same frequency, or both when the RN and the second UE are
relatively far fromeach other. 31. The nethod of claim 28, wherein the

si gnal 2g ar eagusthad eefhpisirgpout the same tine and using different
frequencies for a plurality of first UEs. 32. A user equipnent (UE),

conpri si ng: €xchanging signgs hetweerbat legat ek relay sode (BN mndsatilgasteme firsbusex

relay f ' resour I a t ed

enhancé(;tﬁﬁ'%o"ig(Eﬂ\@’I '%))ER%}‘B%@*‘% %Qeg{%agf aﬁ?’ﬁ?é‘%&g%&%ﬁf ?dﬁeB@e@&ﬁ%nﬁﬂgt e

wi th tdred &Neast orge $econhddU/E it differédtDmes, using different frequencies, or both to reduce
substantial interference between the signals.

29. The method of claim 28, wherein the signals are exchanged at different times, using
different frequencies, or both when the RN and the second UE are relatively close to each
other.

30. The method of claim 28, wherein the signals are exchanged at about the same time,
using the same frequency, or both when the RN and the second UE are relatively far from

each other.

31.  The method of claim 28, wherein the signals are exchanged at about the same time
and using different frequencies for a plurality of first UEs.

32. A userequipment (UE), comprising:
a component configured to receive an assignment from a relay node (RN) of a
plurality of resource blocks (RBs) allocated by an enhanced node B (ENB).

33. The UE of claim 32, wherein the UE communicate with the RN using time-division
(TD).

34.  The UE of claim 33, wherein the UE transmits signals to the RN at a first
transmission time interval (TTI) and receives signals from the RN at a second TTI, and
wherein the first TTI and the second TTI are alternating TTls.

25



34. The UE of claim 33, wherein the UE transmts signals to the RN at a
first transmssion tinme interval (TTlI) and receives signals fromthe RN at
a second TTl, and wherein the first TTlI and the second TTl are alternating
TTls. 35.The UE of claim 33, wherein the RN and the UE transmt and
receive signals at a first transmssion tinme interval (TTl), wherein the RN
and the ENB transmt and receive signals at a second TTI, and wherein the
first TTI and the second TTl are alternating TM

35. The UE of claim 33, wherein the RN and the UE transmit and receive signals at a
first transmission time interval (TT!), wherein the RN and the ENB transmit and receive
signals at a second TTI, and wherein the first TTl and the second TT| are alternating TTls.
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