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Method and system for switching between subframe configurations of
backhaul link in time division duplex system

A FF5: W02012069006 i 35 5: PCT/CN2011/082928

1 %6 B H : 2010/11/26 B % H:2011/11/25 A FF H:2012/05/31
B35 N\ HP %3 i | YANGJIN | BI FENG| YUAN MING | LIANG FENG | WU SHUANSHUAN

& B3 AN:YANGJIN|BI FENG|YUAN MING| LIANG FENG | WU SHUANSHUAN

BE

Disclosed are a method and a system for switching between subframe configurations of a
backhaul link in a time division duplex system. The method includes: selecting and determining
by the network side a target subframe configuration of a backhaul link according to factors
influencding the target subframe configuration of the backhaul link, and notifying the same to a
relay node; switching by the relay node from the currently used initial subframe configuration of
the backhaul link to the target subframe configuration of the backhaul link according to the
target subframe configuration of the backhaul link selected and determined by the network side.
By way of the present invention, the problem of selecting and switching to a suitable target
subframe configuration forthe subframe configuration of the backhaul linkis solved.

F AR LRIBE: 7 $50ERE: 101

Claims

1, a time division duplex system backhaul downlink sub-frame allocation method for switching,
characterizedin thatit comprises:

Select the network side according to the target backhaul link subframe configuration influencing
factors to determine the target return downlink sub-frame allocation, and notifies the relay
station;

The relay station to determine the target based on the network side to select a backhaul link
subframe configuration, the backhaul link subframe configuration to switch to the target from
the currently being used by the original backhaul downlink sub-frame configuration.

5| F/8 5 H/5 HAF: 3/1/2
[E] R 1
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Method, system and device for wireless communication

AFFE:W02011124147 FH % 5: PCT/CN2011/072535
At %6 AL H : 2010/04/08 1% H:2011/04/08 AT H:2011/10/13

B 3% A.: CHINA MOBILE COMM CORP | SHEN XIAODONG | WANG QIXING | LIUJIANJUN | SHI
ZHIHUA

& B3 A: SHEN XIAODONG | WANG QIXING | LIUJIANJUN |SHI ZHIHUA

WE

A method, system and device for wireless communication are provided by the present invention.
The method includes that: from the ending of the Transmit-Receive Guard interval (TRG) to the
beginning of the Receive-Transmit Guard interval (RTG), an evolved Node B (eNB) carries
Common Reference Signals (CRSs) or Demodulated Reference Signals (DMRSs) on the carriers,
and the carriers are used for transmitting data signals and/or control signals to a Relay Node
(RN); the RN demodulates, according to the CRSs or DMRSs, the signals transmitted by the eNB;
the TRGis the guard interval of the transition, for the RN, from transmitting signals to receiving
signals over the backhaul link, and the RTG is the guard interval of the transition, for the RN,
from receiving signals to transmitting signals over the backhaul link. The application of the
present invention enables the RN to receive the data signals and/or control signals transmitted
by the eNB correctly.

FE AR LFIAE: 14 FHIERE: 50

1, a wireless communication method, wherein the method comprises:

After the end of the guard interval TRG before the start of the guard interval RTG, the base
station eNBis transmitted to the relay RN CRS data signal and / or a carrier control signal carried
on a common reference signal or a demodulation reference signal DMRS, wherein RN is TRG
Press a return link from the transmission signal to a guard interval of the received signal, RTG is
the RN backhaul link from the received signals to the guard interval of the transmission signal;
RN accordingto the CRS or DMRS, demodulatesthe signal senttothe eNB.

5| /85I /5 HAR: 2/0/2
E)i$ 6
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Relaying node, time division duplex communication system and
communication method

A FF5:W02011020314 i 15 %5: PCT/CN2010/070610

A 6 A B : 2009/08/21 % H:2010/02/10 AFFH:2011/02/24
B35 A\ & 118 | ZHANG YUANTAO | WANG JIAN| TIANJUN | WU JIANMING

& B5 A\:ZHANG YUANTAO | WANGJIAN [TIAN JUN | WU JIANMING

WHE

A relay node, time division duplex communication system and communication method are
disdosed. The communication system comprises a base station, mobile stations and the relay
node. The relay node will not be in receiving and transmitting state synchronously. The
communication method comprises that the relay node receives a first signal from the base
station in a predetermined downlink subframe of a frame and transmits a second signal to the
base station in a predetermined uplink subframe of the frame, wherein the first signal is a
response signal forthe second signal orthe second singal is aresponse signal forthe first signal.

F AT EHBE: 16 FALE: 131

. The communication system includes a communication system, the communication method
different from thatto which the receiver, andinand

Communication method comprising

Scheduled downlink sub frame is received and the scheduled uplink subin Zhanyou

The first of whichisthe second or the secondis.

5IR/8 5 B/5 FHAR: 2/0/2
51 F /%8 51 F/#E 51 A ! 1/0/0
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Transferring method, relay station and base station for uplink feedback
informationin relay link

A FF5:W02010145481 i 35 %5: PCT/CN2010/073688

A %6 L H : 2009/06/16 % H:2010/06/08 A FF H:2010/12/23
B35 A2 HP %3 i | WU SHUANSHUAN | BI FENG | YANGJIN | LIANG FENG | YUAN MING

& B3 A\: WUSHUANSHUAN | BI FENG| YANGJIN | LIANG FENG | YUAN MING

WHE

A transferring method, a relay station and a base station for uplink feedback information in a
relay link are provided, the method includes that: according to relay subframe configuration, a
timing relationship for transferring uplink feedback information is determined (S202). The uplink
relay subframe for transferring the uplink feedback information is determined by the relay
station according to the timing relationship (5204), and the uplink feedback information is
transferred through the uplink relay subframe by the relay station (5206). The invention ensures
the reliability for the downlink communication between the base station and the relay station,
and the feedbackinformation transferring can not influence the user equipment.

51 /85 H/5 FHAF: 3/2/2
5 R/ 8 S RS RATR: 1/0/1
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Base station

A FF5: W02010102564 HH % 5: PCT/CN2010/070953
A6 56 A H : 2009/03/13 B4 H:2010/03/10 /A FF H:2010/09/16
B 3E A: & 1 | ZHANG YUANTAO | ZHOU HUA | TIAN JUN | WANG JIAN

% B _\:ZHANG YUANTAO | ZHOU HUA | TIAN JUN | WANGJIAN

RE

A base station and a method for communication between the base station and a relay station
are provided by the invention. The base station comprises a transmission unit (604), a reception
unit (602), a decision unit (603) and a scheduling unit (604), wherein said decision unit (603) is
used for determining whether the relay station has signals to be transmitted to the base station;
the scheduling unit (604) schedules the reception unit (602) according to the determining result
of the dedision unit 603, thus when said relay station has signals to be transmitted to the base
station, it makes said reception unit (602) receive data from said relay station in the periods for
one or more uplink subframes, which are regarded as uplink relay link subframes, except the
uplink subframes for transmitting reception response to data which are transmitted in absolute
downlink access link subframes, and said scheduling unit also schedules mobile stations, thus
said mobile stations don't send data to said relay station in said periods for uplink relay link
subframes.

5| /5 /5 BHAR: 3/0/2
] 1
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Frame structure, relay station and data transmission method ininter-
frequency multi-hop relay network

AFF5: W02010072022 H 15 5 : PCT/CN2008/073633
FH 3% H:2008/12/22 AFF H:2010/07/01
HiEA: JE 1t | CHEN YUQIN

%% BJ A\.: CHEN YUQIN

WHE

A frame structure and a data transmission method in an inter-frequency multi-hop relay
network are provided. In a downlink sub-frame, a base station transmits downlink data to a

connected terminal or a lower layer odd-hop relay station, while the odd-hop relay station

receiving downlink data from the base station and uplink data from the connected terminal or a

lower layer even-hop relay station; the uplink sub-frame corresponds to the downlink sub-frame,
of which the data transmission directions are opposite. Also a data transmission method and a

frame structure separated into an access area and a relay area are provided. The odd-hop relay
station communicates with both upper and lower points in the relay area. Still a frame structure

and a data transmission method are provided. In a downlink sub-frame, a base station transmits

downlink data to a connected terminal and an odd-hop relay station at a first carrier frequency;

the odd-hop relay station transmits downlink data to the connected terminal and an even-hop
relay station at a second carrier frequency; the uplink sub-frame corresponds to the downlink

sub-frame, of which the transmission directions are opposite. Further a relay station is provided,

whichis able to communicate with both the upperand lowerlayer points simultaneously.

5L R/EEIR/BIRAT: 10/4/6
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Method and network node for relay transmission

A FF5:W02010051780 FH 35 %5: PCT/CN2009/075198

At %6 AL A : 2008/11/07 FH % H:2009/11/28 A FF H:2010/05/14
B 3% A: %64 | LI ZHONGFENG | SHANG ZHENG | GURONGTING | JIN WEI

% B3 A\.: LI ZHONGFENG | SHANG ZHENG | GU RONGTING | JIN WEI

WHE

A method and network node for relay transmission are disclosed. The method for relay
transmission indudes: receiving the relay link subframe configuration information, the relay link
subframe being configured in the subframe with the period of the integer multiple frame, with
the particular HARQ sequential (5101’), processing the relay transmission according to the relay
link subframe (S102’). In the embodiment of the invention, the relay transmission in accordance
with the selected relay link subframe meets the various constraints of the LTE FDD system, and
can be backward compatible with the UE of the present LTE system.

51 R/E5I R/ BAT: 2/1/2
51 F /M E B R/ A F: 1/1/1
&) R : 4
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Relay transmission method and device

A FF5: W02010045864 FH 15 %5: PCT/CN2009/074506

At %6 B H : 2008/10/24 % H:2009/10/19 A FF H:2010/04/29
1% A: 469 | LI ZHONGFENG | SHANG ZHENG

& B3 A\:LIZHONGFENG | SHANG ZHENG

WHE

The embodiments of the present invention provide a relay transmission method and device. The
method indudes: selecting a subframe of a time division duplex TDD relay frame as the relay link
subframe (5201) that includes selecting a downlink subframe of the TDD relay frame as the
downlink relay link subframe, and/or selecting the downlink subframe of the TDD relay frame as
the uplink relay link subframe, and/or selecting a uplink subframe of the TDD relay frame as the
uplink relay link subframe; implementing the relay transmission according to the relay link
subframe (5202). In the embodiments of the present invention, while transmitting data, the
subframe can be used for the relay link transmission is selected, when the relay link is used for
data transmission, the inherent restriction of the TDD frame structure in the prior art is
conformed, and the throughput capacity is enhanced by expanding the coverage of the system
usingthe TDD relay frame.

5| /85 H/5I FHAF: 3/1/2
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Relay transmission method and network node

RS US8897199 B 35 5 13/103,627
A6 56 4L B : 2008/11/07 B35 H:2011/05/09 ¥R H:2014/11/25
HiEN:EN

& B A\:Li; Zhongfeng|Shang; Zheng| Gu; Rongting|Jin; Wei

WE

A relay transmission method and a network node are disdosed. The method includes: receiving
configuration information about a relay link subframe, the relay link subframe is configured in
subframes in a period equivalent to an integer multiple of one frame, where the relay link
subframe takes on a spedific HARQ timeline; and performing relay link transmission according to
the relay link subframe. The relay transmission method put forward herein meets various
constraint conditions of the LTE FDD system in the relay transmission performed according to
the selected relay link subframe, and is backward-compatible with the UE in the existing LTE
system.

FEARIR TR 18 FEAEE: 19

A relay transmission method, comprising:

receiving, by a relay node, configuration information about a relay link subframe, wherein the
relay link subframe is configured according to at least one basic pattern periodically in a period
equivalent to four frames, each frame indudes 10 subframes, wherein the basic pattern includes
downlink (DL) subframes and uplink (UL) subframes, and wherein an interval between the UL
subframesis one of 8 ms or 16 ms and a interval between the DL subframes is one of 8 ms or 16
ms; and

performing, by the relay node, relay link transmission on the relay link subframe, wherein the
maximum number of hybrid automatic repeat request (HARQ) processes on a relay link is equal
to the number of basic patternsinthe period equivalent to fourframes,

wherein a subframe number of a UL subframe induded in the basic pattern=(a subframe
numberof a DL subframe included in the basic pattern+4) mod 40.

HIE R HHIE: 20 $R1EE: 7
A relay transmission method, comprising:
receiving, by a relay node, configuration information about a relay link subframe, wherein the

relay link subframe is configured m—su-b#ames—m—a—peﬂem
sre-freraeand

, drelay abframeaccording to
at least one basic pattern periodically in a period equivalent to four frames, each frame includes

10 subframes, wherein the basic pattern indudes downlink (DL) subframes and uplink (UL)
subframes, and wherein an interval between the UL subframes is one of 8 ms or 16 ms and a
interval between the DLsubframesisone of 8 ms or 16 ms; and

performing, by the relay node, relay link transmission on the relay link subframe, wherein the
maximum number of hybrid automatic repeat request (HARQ) processes on a relay link is equal
to the numberof basic patternsin the period equivalentto fourframes,
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wherein a subframe number of a UL subframe induded in the basic pattern=(a subframe
numberof a DL subframe included in the basic pattern+4) mod 40.
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Method, system and device for wireless communication

B A5 : US8830902 i V5 5:13/638,457

R 564X H : 2010/04/08 F & H:2011/04/08 A H:2014/09/09
B & A: China Mobile Communications Corporation

& B3 \:Shen; Xiaodong| Wang; Qixing| Liu; Jianjun| Shi; Zhihua

WHE

A method, system and device for wireless communication are provided by the present invention.
The method includes that: from the ending of the Transmit-Receive Guard interval (TRG) to the
beginning of the Receive-Transmit Guard interval (RTG), an evolved Node B (eNB) carries
Common Reference Signals (CRSs) or Demodulated Reference Signals (DMRSs) on the carriers
are used for transmitting data signals and/or control signals to a Relay Node (RN); the RN
demodulates, according to the CRSs or the DMRSs, the signals transmitted by the eNB; the TRG
is the guard interval of the transition, for the RN, from transmitting signals to receiving signals
over the backhaul link, and the RTG is the guard interval of the transition, for the RN, from
receiving signals to transmitting signals over the backhaul link. The application of the present
invention enables the RN to receive the data signals and/or control signals transmitted by the
eNB correctly.

F AL TFIRE: 14 FRAESE: 28

A wireless communication method, comprising: carrying, by an evolved Node B, eNB, a Common
Reference Signal, CRS, or a Demodulation Reference Signal, DMRS, over a carrier over which a
data signal and/or a control signal is transmitted to a Relay Node, RN, after the end of a guard
interval TRG and before the start of a guard interval RTG, wherein the TRG is a guard interval for
the RN to transform from transmitting a signal to receiving a signal over a backhaul link, and the
RTG is a guard interval for the RN to transform from receiving a signal to transmitting a signal
over the backhaul link;and demodulating, by the RN, the signal transmitted from the eNB
according to the CRS or the DMRS, wherein the TRG occupies the 2.sup.nd, 3.sup.rd and 4.sup.th
OFDM symbols arranged sequentially in a temporal order in a Physical Recource Block, PRB, pair;
and the RTG occupies the 14.sup.th OFDM symbol arranged sequentially in the temporal order
inthe PRB pair.

FIE R LFIE: 18 REEE: 20

A wireless communication method, comprising:

carrying, by an evolved Node B, eNB, a Common Reference Signal, CRS, or a Demodulation
Reference Signal, DMRS, over a carrier over which a data signal and/or a control signal is
transmitted to a Relay Node, RN, after the end of a guard interval TRG and before the start of a
guard interval RTG, wherein the TRG is a guard interval for the RN to transform from
transmitting a signal to receiving a signal over a backhaul link, and the RTG is a guard interval for
the RN to transform from receiving asignal to transmitting a signal overthe backhaul link;-and
demodulating, by the RN, the signal transmitted from the eNB according to the CRS or the
DMRS, wherein the TRG occupies the 2.sup.nd, 3.sup.rd and 4.sup.th OFDM symbols arranged
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sequentially in a temporal order in a Physical Recource Block, PRB, pair; and the RTG occupies
the 14.sup.th OFDM symbol arranged sequentially in the temporal orderin the PRB pair.
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Transferring method, relay station and base station for uplink feedback
informationin relay link

A5 US8792422 HiF 5 13/259,654
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B E A A M T

& B3 A\: Wu; Shuanshuan | Bi; Feng| Yang; Jin | Liang; Feng| Yuan; Ming

BE

The present invention provides a method for transmitting relay link uplink feedback information,
a relay station and a base station, and the method comprises: determining timing relationship
for transmitting the uplink feedback information according to relay subframe configuration
(5202); a relay station determining an uplink relay subframe for transmitting the uplink feedback
information according to the timing relationship (S204), and transmitting the uplink feedback
information via the uplink relay subframe (S206). The present invention ensures the reliability of
downlink communication between the base station and the relay station, and the transmission
of this feedbackinformation would not cause effect on userequipment.

F AL THIRE: 10 $EE: 13

A method for transmitting relay link uplink acknowledgment/negative acknowledgment
feedbackinformation, comprising:

detemining a timing relationship for transmitting the uplink feedback information according to
a relay subframe configuration; and

a relay station determining an uplink relay subframe for transmitting the uplink feedback
information according to the timing relationship, and transmitting the uplink feedback
information viathe uplink relay subframe,

wherein the step of determining the timing relationship for transmitting the uplink feedback
information accordingto the relay subframe configuration comprises:

the relay station acquiring the relay subframe configuration and determining, according to the
acquired relay subframe configuration, the timing relationship from pre-determined
correspondence, wherein the correspondence is between the relay subframe configuration and
uplink feedback information transmission timing relationship, or the correspondence is between
subframe locations of relay link downlink service transmission and corresponding uplink
feedbackinformation transmission; or

a base station determining the timing relationship according to the relay subframe
configuration, and sending indication information for indicating the timing relationship to the
relay station;

wherein as to subframe uplink/downlink configuration 1, the timing relation is determined to
be that:

if only subframe 3 is configured to be an uplink relay subframe, the corresponding feedback
information of the relay link downlink service data transmission in subframe 4 of number n radio
frame will be transmitted in uplink relay subframe 3 of number n+1 radio frame; and
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if only subframe 8 is configured to be an uplink relay subframe, the corresponding feedback
information of the relay link downlink service data transmission in subframe 9 of number n radio
frame will be transmittedin uplink relay subframe 8 of numbern+1 radio frame; or

wherein as to subframe uplink/downlink configuration 2, the timing relation is determined to
be that:

if only subframe 2 is configured to be an uplink relay subframe, the corresponding feedback
information of the relay link downlink service data transmission in subframe 3 of number n radio
frame will be transmitted in uplink relay subframe 2 of number n+1 radio frame, and the
corresponding feedback information of the relay link downlink service data transmission in
subframe 9 of number n radio frame will be transmitted in uplink relay subframe 2 of number
n+2 radio frame; and

if only subframe 7 is configured to be an uplink relay subframe, the corresponding feedback
information of the relay link downlink service data transmission in uplink relay subframe 4
and/or 8 of number n radio frame will be transmitted in uplink relay subframe 7 of number n+1
radio frame; or

wherein as to subframe uplink/downlink configuration 3, the timing relation is determined to
be that:

if subframe 3 is configured to be an uplink relay subframe, the corresponding feedback
information of the relay link downlink service data transmission in subframe 9 of number n radio
frame will be transmittedin uplink relay subframe 3 of numbern+1 radio frame; or

wherein as to subframe uplink/downlink configuration 4, the timing relation is determined to
be that:

if subframe 3 is configured to be an uplink relay subframe, the corresponding feedback
information of the relay link downlink service data transmission in subframe 4 of number n radio
frame will be transmitted in uplink relay subframe 3 of numbern+1 radio frame.

BIEERH LRI 14 REAEE: 23

A method for transmitting relay link uplink acknowledgment/negative acknowledgment
feedbackinformation, comprising:

determining a timing relationship for transmitting the uplink feedback information according to
a relay subframe configuration; and

a relay station determining an uplink relay subframe for transmitting the uplink feedback
information according to the timing relationship, and transmitting the uplink feedback
information viathe uplink relay subframe,

wherein the step of determining the timing relationship for transmitting the uplink feedback
information accordingto the relay subframe configuration comprises:

the relay station acquiring the relay subframe configuration and determining, according to the
acquired relay subframe configuration, the timing relationship from pre-determined
correspondence, wherein the correspondence is between the relay subframe configuration and
uplink feedback information transmission timing relationship, or the correspondence is between
subframe locations of relay link downlink service transmission and corresponding uplink
feedbackinformation transmission; or

a base station determining the timing relationship according to the relay subframe
configuration, and sending indication information for indicating the timing relationship to the
relay station;
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wherein as to subframe uplink/downlink configuration 1, the timing relation is determined to
be that:

if only subframe 3 is configured to be an uplink relay subframe, the corresponding feedback
information of the relay link downlink service data transmission in subframe 4 of number n radio
frame will be transmittedin uplink relay subframe 3 of numbern+1 radio frame; and

if only subframe 8 is configured to be an uplink relay subframe, the corresponding feedback
information of the relay link downlink service data transmission in subframe 9 of number n radio
frame will be transmittedin uplink relay subframe 8 of numbern+1 radio frame; or

wherein as to subframe uplink/downlink configuration 2, the timing relation is determined to
be that:

if only subframe 2 is configured to be an uplink relay subframe, the corresponding feedback
information of the relay link downlink service data transmission in subframe 3 of number n radio
frame will be transmitted in uplink relay subframe 2 of number n+l radio frame, and the
corresponding feedback information of the relay link downlink service data transmission in
subframe 9 of number n radio frame will be transmitted in uplink relay subframe 2 of number
n+2 radio frame; and

if only subframe 7 is configured to be an uplink relay subframe, the corresponding feedback
information of the relay link downlink service data transmission in uplink relay subframe 4
and/or 8 of number n radio frame will be transmitted in uplink relay subframe 7 of number n+1
radio frame; or

wherein as to subframe uplink/downlink configuration 3, the timing relation is determined to
be that:

if subframe 3 is configured to be an uplink relay subframe, the corresponding feedback
information of the relay link downlink service data transmission in subframe 9 of number n radio
frame will be transmittedin uplink relay subframe 3 of numbern+1 radioframe; or

wherein as to subframe uplink/downlink configuration 4, the timing relation is determined to
be that:

if subframe 3 is configured to be an uplink relay subframe, the corresponding feedback
information of the relay link downlink service data transmission in subframe 4 of number n radio
frame will be transmitted in uplink relay subframe 3 of numbern+1 radio frame.
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Signal processing method in wireless communication system and device
therefor

FZ AL S : US8780698 HiF 5 13/322,060
A6 56 AL H : 2010/04/01 B 3% H:2011/04/01 2 M H:2014/07/15
HiEN:lg BT

JBH A Yi; Seung June | Chun; Sung Duck | Lee; Jae Wook|Jung; Sung Hoon | Lee; Young Dae |Park;
SunglJun

WHE

Disclosed herein is a method for processing signals by a wireless node in a wireless
communication system. The method for processing the signal indudes configuring a spedcific
subframe for communicating with a network node, starting a timer if a problem of a connection
with the network node is detected, and releasing the configured specific subframe if the timer
expires.

FERI LR 14 BALE: 17

A method for processing signals by a relay node (RN) in a wireless communication system using
a specific subframe for communicating with a base station via a Un interface, the method
comprising:

detecting, by the relay node, a problem son the Un interface between the relay node and the
base station;

starting, by the relay node, atimerin the relay node upon detectingthe problem; and

releasing, by the relay node, configuration of using the specific subframe if the started timer
expires,

wherein the problem on the Un interface between the relay node and the base station is
associated with aradio link failure.

BE BT LHIE: 16 F¥EE: 9

1-9{eaneeled}A method for processing signals by a relay node (RN) in a wireless communication
system using a specific subframe for communicating with a base station via a Un interface, the
method comprising:

detecting, by the relay node, a problem son the Un interface between the relay node and the
base station;

starting, by the relay node, atimerin the relay node upon detecting the problem; and
releasing, by the relay node, configuration of using the specific subframe if the started timer
expires,

wherein the problem on the Un interface between the relay node and the base station is
associated with aradio link failure.

ASSIGNMENT OF ASSIGNORS INTEREST
Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEEDOCUMENT FOR DETAILS).

47 Pk, HE7 i Patentics 157 H 3k E


http://www.patentics.com/
http://113.31.18.23/invokexml.do?sf=ShowPatent&spn=8780698&sv=0f0c588b0ec1dcb69b552fa267151f20

. &
\atentics www.patentics.com

Patent Assignor: Yl, SEUNG JUNE (date: 20111107)

Patent Assignor: CHUN, SUNG DUCK (date: 20111107)

Patent Assignor: LEE, JAE WOOK (date: 20111107)

Patent Assignor: JUNG, SUNG HOON (date: 20111107)

Patent Assignor: LEE, YOUNG DAE (date: 20111107)

Patent Assignor: PARK, SUNGJUN (date: 20111107)

Correspondent: BIRCH, STEWART, KOLASCH & BIRCH, LLP, PO BOX 747, FALLS CHURCH, VA
22040-0747

Patent Assignee: LG ELECTRONICS INC. (address: 20 YEOUIDO-DONG, YEONGDEUNGPO-GU,
SEOUL, KOREA, REPUBLIC OF, 150-721)

51 F/8 5 H/5I FHAF: 22/4/12

B & : 9
EERRE: Valid

48 Pk, HE7 i Patentics 157 H 3k E


http://www.patentics.com/

o | '
\atentics WwWw.patentics.com

Relay transmission method and apparatus
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HiEN:EN

& BJ A\ Li; Zhongfeng|Shang; Zheng

WmE

A relay transmission method and apparatus are provided. The method includes: configuring a
subframe of a Time Division Duplex (TDD) relay frame for a subframe of relay link (S201), where
the configuring the subframe of the TDD relay frame for the subframe of relay link includes:
configuring a downlink (DL) subframe of the TDD relay frame for a DL subframe of relay link,
and/or configuring the DL subframe of the TDD relay frame for an uplink (UL) subframe of relay
link, and/or configuring a UL subframe of the TDD relay frame for the UL subframe of relay link;
and performing relay transmission according to the subframe of relay link (5202). When data is
transmitted, a subframe that can be used for relay link transmission is configured, data
transmission performed by using relay link complies with inherent constraints of a TDD frame
structure in the prior art, and coverage of a system using a TDD relay frame is expanded, thus
improving the throughput.

FEAIR LFIRE: 10 FEEE: 16

A relay transmission method, comprising:

performing, by a base station, transmission between the base station and a relay node (RN) on
a relay link, the relay link comprising an uplink (UL) relay link from the RN to the base station
and a downlink (DL) relay link from the base station to the RN;

wherein a time division duplex (TDD) frame includes ten subframes that are labeled as 0 to 9
from a first subframe to a tenth subframe, subframes 0, 5 and 9 of the TDD frame being
downlink subframes, subframes 2, 3, 4, 7 and 8 of the TDD frames being uplink subframes, and
subframes 1 and 6 of the TDD being special subframes;

wherein subframe 9 of the TDD frame is configured for the DL relay link and subframe 4 of the
TDD frame is configured forthe UL relay link.

BHE BRI LHIE: 20 $H1E: 14

A reIaytransmission method, comprising:

eﬁperformmg, by a base station, transm|55|on between the base station and a relay node (RN) on
a relay link, wthe rein i 3
Fe+ay—l+nk—eempﬁses—eenﬁ-ga+lay Ilnk comprising an uplmk (UL) relay Ilnk from the RN to the base
stationand a downlmk (DL) reIay link fromthe base station tothe RN;

‘whereing a dew

and%e#eenﬁ-g&nng%he—DH&b#ame—e#ﬂ%#DD—@ay—#&me#e#&ntlme d|V|S|on duplex (TDD)

frame includes ten subframes that are labeled as 0 to 9 from a first subframe to a tenth
subframe, subframes 0, 5 and 9 of the TDD frame being downlink subframes, subframes 2, 3, 4,
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7 and 8 of the TDD frames being uplink {Jt}-subframe-ef+elay-tink-andferconfigurngabts, and

subframes 1 and 6 of the TDD being special subframes;
wherein subframe 9 of the TDD relay-frame is configured for the UDL subframe-of-relay link;
and

-performingretay-transmission—according—to-the—subframe—of subframe 4 of the TDD frame is
configured forthe UL relay link.

5IR/835 B/5 HAF: 24/4/13

51 /g8 5 B/ s AT 1/1/1
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Apparatus and method for transmitting control message in multihop
relay wireless communication system

A5 :Us8483116 HiE 5:12/062,137
A6 56 AL H : 2007/04/03 B 3% H:2008/04/03 ¥4 H:2013/07/09
HEN=EHT

J% B3 A.: Chang; Young-Bin | Rakesh; Taori | Son; Jung-Je| Oh; Chang-Yoon |Lim; Hyoung-Kyu| Lee;
Sung-Jin|Kang; Hyun-Jeong

WE

An apparatus and a method for sending a control information for retransmission in a multihop
relay wireless communication system are provided. Data received from a lower node is checked
for errors. The datais transmitted to an upper node, when the data has no errors. When two or
more information, which include at least one of Acknowledgement (ACK) and Negative ACK
(NACK) in response to a data reception are received from one or more lower nodes, the two or
more information are transmitted to the upper node at the same time. Accordingly, the RS can
transmit the control information for the ARQ provided from the lower nodes, to the upper node
at the same time.

F AR TRIRE: 42 FRAERE: 11

An operating method of a Relay Station (RS) in a wireless relay communication system, the
method comprising:

receivingfirstdatafroman uppernode;

transmitting the first datato a first lowernode;

receiving second datafromthe uppernode;

transmitting the second datato a second lowernode;

receiving a plurality of acknowledgement information items from at least one of the first lower
node and the second lower node, in response to receipt of at least one of the first data and the
second data fromthe RS;

transmitting the received plurality of acknowledgement information items to the upper node at
a same time correspondingto a single transmission time frame,

wherein each of the plurality of acknowledgement information items comprises an
Acknowledgement (ACK) or a Negative ACK (NACK) generated in response to data transmitted to
at least one of the first lower node and the second lower node, and

wherein transmitting the plurality of acknowledgement information items to the upper node
comprises:

confirming control channel information for transmitting the plurality of acknowledgement
information items, wherein the control channelinformationis provided fromthe uppernode;
confirming regions allocated for unique IDentifiers (IDs) of the lower nodes based on the
control channel information; and

transmitting the plurality of acknowledgement information items to the upper node at the
same time using regions confirmed in the control channel information and by allocating the
plurality of acknowledgementinformation itemsto the regions allocated for the lower nodes.
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BHE MM BHIE: 49 FHIEE: 11

An operating method of a Relay Station (RS) in a wireless relay communication system, the
method comprising-thestepsef:eheckingforerrorsindatareceived:

receivingfirstdatafroman uppernode;

transmitting the first datato a firstlowernode;

receiving second data from anthe uppernode;

transmitting the second data to a second lower node;when-the-data-has-re-errors;andwhen
bwo-ormore-messagesarerecety;

receiving a plurality of acknowledgement information items from at least one of the first lower
node and the second lower node, in response to receipt of at least one of the first data and the
second data from the RS;

transmitting the received plurality of acknowledgement information items to the upper node at
a same time correspondingto a single transmission timeframe,

wherein each of the plurality of acknowledgement information items comprises an

Acknowledgement (ACK) ora Negatlve ACK (NACK) generated in response to a-data reeeption

same—t-l-metransmntedtoatleastone oftheflrstlowernode andthe secondlowernode, and
wherein transmitting the plurality of acknowledgement information items to the upper node
comprises:

confirming control channel information for transmitting the plurality of acknowledgement
informationitems, wherein the control channelinformationis provided from the uppernode;
confirming regions allocated for unique IDentifiers (IDs) of the lower nodes based on the
control channel information; and

transmitting the plurality of acknowledgement information items to the upper node at the
same time using regions confirmed in the control channel information and by allocating the
plurality of acknowledgementinformation items to the regions allocated forthe lowernodes.
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Relay transmission method and apparatus

A5 US7961688 HH & 5:13/018,143
At 56 AL B : 2008/10/24 B % H:2011/01/31 8L H:2011/06/14
HiEN:EN

& BJ A\ Li; Zhongfeng|Shang; Zheng

WHE

A relay transmission method and apparatus are provided. The method includes: configuring a
subframe of a Time Division Duplex (TDD) relay frame for a subframe of relay link (S201), where
the configuring the subframe of the TDD relay frame for the subframe of relay link includes:
configuring a downlink (DL) subframe of the TDD relay frame for a DL subframe of relay link,
and/or configuring the DL subframe of the TDD relay frame for an uplink (UL) subframe of relay
link, and/or configuring a UL subframe of the TDD relay frame for the UL subframe of relay link;
and performing relay transmission according to the subframe of relay link (5202). When data is
transmitted, a subframe that can be used for relay link transmission is configured, data
transmission performed by using relay link complies with inherent constraints of a TDD frame
structureinthe priorart.

F IR LRI 5 HIERE: 17

A relay transmission method, comprising:

performing, by a relay node (RN), transmission between the RN and a base station on a relay
link, the relay link comprising an uplink (UL) relay link from the RN to the base station and a
downlink (DL) relay link from the base station to the RN;

wherein a time division duplex (TDD) frame comprises ten subframes that are labeled as 0 to 9
from a first subframe to a tenth subframe, subframe 4 of the TDD frame is configured for the UL
relay link, subframe 9 of the TDD frame is configured for the DL relay link, subframes 0, 5 and 9
of the TDD frame are downlink subframes, subframes 2, 3, 4, 7 and 8 of the TDD frame are
uplink subframes, and subframes 1and 6 of the TDD frame are special subframes.

BB ERIM LA 5 FRAERE: 17

A relay transmission method, comprising:

performing, by a relay node (RN), transmission between the RN and a base station on a relay
link, the relay link comprising an uplink (UL) relay link from the RN to the base station and a
downlink (DL) relay link from the base stationtothe RN;

wherein a time division duplex (TDD) frame comprises ten subframes that are labeled as 0 to 9
from afirst subframe to a tenth subframe, subframe 4 of the TDD frame is configured for the UL
relay link, subframe 9 of the TDD frame is configured for the DL relay link, subframes 0, 5 and 9
of the TDD frame are downlink subframes, subframes 2, 3, 4, 7 and 8 of the TDD frame are
uplink subframes, and subframes 1and 6 of the TDD frame are special subframes.
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Relay transmission method and apparatus

A5 US7953051 H % 5:13/018,093
At 56 AL B : 2008/10/24 B % H:2011/01/31 # 8L H:2011/05/31
HiEN:EN

& BJ A\ Li; Zhongfeng|Shang; Zheng

BE

A relay transmission method and apparatus are provided. The method includes: configuring a
subframe of a Time Division Duplex (TDD) relay frame for a subframe of relay link (S201), where
the configuring the subframe of the TDD relay frame for the subframe of relay link includes:
configuring a downlink (DL) subframe of the TDD relay frame for a DL subframe of relay link,
and/or configuring the DL subframe of the TDD relay frame for an uplink (UL) subframe of relay
link, and/or configuring a UL subframe of the TDD relay frame for the UL subframe of relay link;
and performing relay transmission according to the subframe of relay link (5202). When data is
transmitted, a subframe that can be used for relay link transmission is configured, data
transmission performed by using relay link complies with inherent constraints of a TDD frame
structureinthe priorart.

F IR LRIBE: 5 R 17

A relay transmission method, comprising:

performing, by a relay node (RN), transmission between the RN and a base station on a relay
link, the relay link comprising an uplink (UL) relay link from the RN to the base station and a
downlink (DL) relay link from the base station to the RN;

wherein a time division duplex (TDD) frame comprises ten subframes that are labeled as 0 to 9
from a first subframe to a tenth subframe, subframes 3 and 8 of the TDD frame are configured
for the UL relay link, subframes 4 and 9 of the TDD frame are configured for the DL relay link,
subframes 0, 4, 5 and 9 of the TDD frame are downlink subframes, subframes 2, 3, 7 and 8 of the
TDD frame are uplink subframes, and subframes 1 and 6 of the TDD frame are special subframes.

BB ERIM LA 5 FRAERE: 17

A relay transmission method, comprising:

performing, by a relay node (RN), transmission between the RN and a base station on a relay
link, the relay link comprising an uplink (UL) relay link from the RN to the base station and a
downlink (DL) relay link from the base stationtothe RN;

wherein a time division duplex (TDD) frame comprises ten subframes that are labeled as 0 to 9
from a first subframe to a tenth subframe, subframes 3 and 8 of the TDD frame are configured
for the UL relay link, subframes 4 and 9 of the TDD frame are configured for the DL relay link,
subframes 0, 4, 5 and 9 of the TDD frame are downlink subframes, subframes 2, 3, 7 and 8 of the
TDD frame are uplink subframes, and subframes 1 and 6 of the TDD frame are special subframes.
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Relay transmission method and apparatus
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HiEN:EN

& BJ A\:Li; Zhongfeng|Shang; Zheng

BE

A relay transmission method and apparatus are provided. The method includes: configuring a
subframe of a Time Division Duplex (TDD) relay frame for a subframe of relay link (S201), where
the configuring the subframe of the TDD relay frame for the subframe of relay link includes:
configuring a downlink (DL) subframe of the TDD relay frame for a DL subframe of relay link,
and/or configuring the DL subframe of the TDD relay frame for an uplink (UL) subframe of relay
link, and/or configuring a UL subframe of the TDD relay frame for the UL subframe of relay link;
and performing relay transmission according to the subframe of relay link (5202). When data is
transmitted, a subframe that can be used for relay link transmission is configured, data
transmission performed by using relay link complies with inherent constraints of a TDD frame
structureinthe priorart.

F BRI LR 5 $FAEEE: 20

A relay transmission method, comprising:

performing, by a relay node (RN), transmission between the RN and a base station on a relay
link, the relay link comprising an uplink (UL) relay link from the RN to the base station and a
downlink (DL) relay link from the base station to the RN;

wherein a time division duplex (TDD) frame comprises ten subframes that are labeled as 0 to 9
from a first subframe to a tenth subframe, subframe 3 of the TDD frame is configured for the UL
relay link, subframes 7, 8 and 9 of the TDD frame are configured for the DL relay link, subframes
0,5, 6, 7, 8and 9 of the TDD frame are downlink subframes, subframes 2, 3 and 4 of the TDD
frame are uplink subframes, and subframe 1 of the TDD frame is a special subframe.

BE FRIM LA 5 RRERE: 20

A relay transmission method, comprising:

performing, by a relay node (RN), transmission between the RN and a base station on a relay
link, the relay link comprising an uplink (UL) relay link from the RN to the base station and a
downlink (DL) relay link from the base stationtothe RN;

wherein a time division duplex (TDD) frame comprises ten subframes that are labeled as 0 to 9
from afirst subframe to a tenth subframe, subframe 3 of the TDD frame is configured for the UL
relay link, subframes 7, 8 and 9 of the TDD frame are configured for the DL relay link, subframes
0,5, 6, 7, 8and 9 of the TDD frame are downlink subframes, subframes 2, 3 and 4 of the TDD
frame are uplink subframes, and subframe 1 of the TDD frame is a special subframe.
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