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BASE STATION > UE AND METHOD FOR RESOURCE ALLOCATION OF HARQ FEEDBACK
INFORMATION
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An efficient uplink HARQ feedback channel resource allocation scheme is adopted for carrier
aggregation in a multi-carrier LTE/LTE-A system. Two resource allocation schemes (e.g., explicit and
hybrid) for HARQ ACK/NACK (A/N) are applied. Part of the resources is allocated based on explicit method
via RRC configuration. Another part of the resources is allocated based on hybrid method via both RRC
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and implicit information carried by downlink schedulers. In an explicit method, the physical resource for

A/N feedback information is determined based on a resource index in a DL scheduling grant. The DL grant
corresponds to transport blocks over a configured CC. The resource index points to a physical resource from
a set of candidate uplink A/N physical resources reserved for the CC. In an implicit method, the A/N physical

resources are determined based on a logical address of the DL scheduling grant.
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BASE STATION, UE AND METHOD FOR RESOURCE ALLOCATION OF
HARQ FEEDBACK INFORMATION

Q@ -~ PXHEAFHE:

AIEAEEAE S Bk LTE/LTE-A 4 4 ¥ A% HARQ
BETA2EREE2AMWSE UERE ST X - AT BH
THBEBTREE Fix (i BTREREA) XA HARQ
@ﬂﬁ%émmammwgmmoﬂﬁgﬁgm%ﬁf
% BBRRCEENE - H - ERANRE T % &

i RRC e AARESASEME DLERBZAR - £HATH
Ed o AN AINEEEE M‘ra% B A DL #Ef24# ¢

@ .:rmzimiai-DLEMHAECEE CC LS EER
B TREL3HhRA—@EE UL AINEBRERANT
maERE o Hd o iz E E ULA/NERZ2ERANZ CC £
4 ik o Ami DL B2 M ¢ —BEmi A K AN
TEHREAR -

ERR S & LR
An efficient uplink HARQ feedback channel resource

allocation scheme is adopted for carrier aggregation in a
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multi-carrier LTE/LTE-A system. Two resource ailocétmn
schemes (e.g., explicit and hybrid) for HARQ ACK/I\'T’ACK
(A/N) argfapplied. Part of the resources is allocated based
on explicit method via RRC configuration. Another part of
the resources is allocated based on hybrid method via both
RRC and implicit information carried by downlink schedulers.
In an explicit method, the physical resource for A/N feedback
information is determined based on a resource index in a DL
scheduling grant. The DL grant corresponds to transport
blocks over a configured CC. The resource index points to
a physical resource from a set of candidate uplink A/N
physical resources reserved for the CC. In an implicit

method, the A/N physical resources are determined based on

a logical address of the DL scheduling grant.
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A BARH

[ %5 8A B 2 BaiTAR ]

A w44 35 US.C. §119 2K 20104 6 B 18 B ik
X8 0 W HE B 61/356,081 2B Uphnk HARQ
Feedback Channel Design for Carrier Aggregation in
OFDMA Systems” # £ REssFFF £ ;2010 F 8 A 13 H
B ey 0 WA 61/373,351 2 M A “Uplink HARQ
Feedback Channel Design for Carrier Aggregation in
OFDMA Systems” &9 2B EEBF ¥ 3% £ A & 2010 F 10 A
5 B R 0 ¥HIEA 61/390,064 % 2 A " Resource
Allocation of Uplink HARQ Feedback Chahnel for Carrier
Aggregation in TDD/FDD OFDMA Systems” #9 % B & BE B 9
SERMBELEE LHEFFOROERESHEALSLF -

ABRUY TR —BREFHNEREARERL AR
W, A A& OFDMA % # F ° B » 8 & R & (carrier
aggregation) 8 k 4T 42 % (uplink » UL):R & A & £ 1% 3% K
(Hybrid Automatic Repeat Request » HARQ) = £ (feedback)

@i % 2 R B R 4 B (resource allocation) °

[ AAT#47 ]

E #7 % i (Long-Term Evolution> LTE)2 4B E %
4 s 22 AL T 3Lt B % {E B K % (high peak data rate) ~ 1K £ B
(low latency) ~ & # # 4 %4 & 2 (system capacity) > 2 B A& E
A -LTE 240 R A XL ERLERYBEXE S
(seamless integration) » H 4 £& & 48 % 4 <o GSM ~ CDMA 24
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i@ A #% % &1 4 % (Universal Mobile Telecommunication
System »+ UMTS)- £ LTE 44 ¥ > FEBAMRGERKF
B 49 % (Evolved Universal Terrestrial Radio Access
Network » E-UTRAN) &, 4 % 18 /% & & 2 B(evolved
Node-B: eNB): X+ #2 BHRSEHGHEERE BEH S
1k B 1¢ B % % # (User Equipment » UE) °

LTE % % # £ % (Physical ' PHY)B £ AR & & & £ 1%
3+ & (Hybrid Automatic Repeat Request © HARQ)M 3= & -}
HAaSm LT o £+ HARQ #2 X & # # /7 B 4% # (Medium
Access Control » MAC) B s # & & & # 4| - HARQ 5 & ##
7 3 4% 3% 3% 4| (Forward Error Control » FEC): & & &) & 1%
3 % (Automatic Repeat Request > ARQ) &y #3R K E# ] - &
MR R BBREAMAA OB EEERF o BRER
W RTE OISR E A T LA R AR AR AR 0 A T o LR
7E LA B % % 3% (acknowledgement » ACK) 2 # & 3% (negative
acknowledgement) B # B F R H - B U B L FARMEF B
¥ b3k ¥ E HARQ 4t M # ACK % NACK ° 4% 7
W, £ LTE 2% & » # eNB 4 4¢ F 4742 % (downlink » DL)
#2414 UE TUZEBFEHR AR EMNER (Physwal
Uplink Control Channel> PUCCH)# HARQ © 47 & %
eNB- % 47 PUCCH % # & ¥ 4 4« 7 HARQ & 4 & M -HARQ

BERSTL2AETHAEE (through)%‘ B oo EEF ot B
LILTE 2 489 % RAEHARQEEBE L X EF A&

# & LTE % % &9 3% % (3% % LTE(LTE-Advance) %
%) R E R &FAME KRS E 12 5% (International
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Mobile Telecommunications Advanced * IMT-Advanced) % w9
#& (fourth generation > 4G)42# - —EM MY B R &
Hi 100MHz 9 AURABERBERTARKEK A&
IINCA UBRZLLEHAE - X% CA s LTE B &
LTI X ¥ T FA8H 1Gbps W EAEHFE > U AR
L4743 P S00Mbps 9B E M E - SHOBMIAEA R
Blhw AARAHFESARAABIWRERE LS
> 4% & (Component Carrier » CC)M X #% £ K % 4 37

%,u&@éﬁ%aﬁ%ﬁm%ﬁ%&nﬁﬁ%¢z»ﬁ
R A &% MR E RSB BT

e Es Ty UE B RLEE UB 1§32 R EA
EHEMAYE -CA AFNBHAXLEARERARRL - #
B 0 CA #2518 UE DL ;A & UL s & 84 & JF # & 3
& o B 53898 > 48 » # T (Frequency Division Duplex » FDD)
24 % B K % CC 4t /7 (capability)#y UE TR B E AR K S
B DL A &REANARRERE 8 UL Ao RE > RFLEFY
4 T (Time Division Duplex» TDD)4 & + > & & 5 1@ DL R
s (portion) A B R & E —18 UL 3 o - d N A ¥4 4y UL X
% DL CC & & » UL HARQ #) & ’&(payload)jvb BB % 3% Ao o
BHIRA > wEEET S DL R4k > FDD F A A
¢ HARQE g EMEESsE 2t A*ATDD v E £ 5
Z 4T o ¥ ik €A 3F CA(non-CA) PUCCH @38
BAANHARQEBEERA LK HE4MLT -

Bt > A% UL HARQ THMZ/V & —# % PUCCH

B oABTHEERMBE  LTE 24 F & L& CA %
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& UL HARQ X & #1 CA # X, ULHARQ-# —F 3 J CA
# X HARQ A 2 ¥ &y ERA A % » @ CA # X HARQ A
AEBBSR - RBENERSZ > /A HARQ B HiEE
BAXMERYE UESEFHERAAE -BFi &
GBBARTERAEHERAMETH TRLARHBRETE
% o iz 4 E 3z UE s & eNB z i & K T & (mismatch) °
# eNB ] 5 (Blind) s3I AT ERF EAREARKER
I X T2 MM £ UE L& eNB 2 i % & —# HARQ
#XFEHHZE-4 UE L& eNB M EZEANHARQ # X
7 #& (switching) &9 FA X #A R °
LTE# % 24 7Y ANHARQEHAZEEH 7 —BFAEAR
£ A% UL HARQ # F # & /B % & (allocation) » & # A 7
UE t K¢ 4569 UL X & DL #ik m» » £ — B4 % UL &
Ak b AW %% —18 DL CC ¥ & % 18 & 3k £ (scheduled)
1% i£ & 3 (Transport Block > TB)* 48 R & — 18 HARQ E £5
® BE o B kBT DL #2869 BEM > TRAREHA

R ANE A (Implicit) B R4 B I CA- S5 F R EM
fABFHERBHR(HF o > LTE é@%%ﬂ*&(subframe)ﬁl?)ﬂl’ ::]
» % DL i 2 mAwBEIL S BAHEET RME

(location) = & # DL 3k #2 3 RY AR BB LEE  eNB R4

UE%E%%@*%&%&&H%%%%%%%@%?
Bofe e —EBENERA CAEKXA HARQ 458 &
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S REBGBRIZEABRT  F-TAAEBHERERES
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Ais  ZAHSANIERER S OFDMA 2 4 » 3%
A s a4 — K8 PHY i ##ERizs MAC B4
ARfiE— 4 HRABHECTEAB T > BE -~ TAARIEK
B —pREERE B ATHHERFREEHE — K
SrEEIZSBEEEER —EKLFTREMNELE > T A
G BEREHER ALY -~ EEE TR ERRRE T AT
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PHREBGHBEAL T BB SBU - TTRBH
ﬁﬁﬁ*%?’ﬁTﬁ%%%ﬂﬁ%%@fﬁ%ﬁﬁiz
S AERXER AN T TAaB2REZI—FREI &
EHARETRATHRER AT HEREIHEREA
@ s BRr-MEELARBARAEFIARRT
B MRBEAZCOAETHRLAETRERERTIEX
HARQ = £ & # o
ABHERE— AN HARQ BB EMNIFREEZ
BREBE Tk BERAERBEANIERAEARSY
OFDMA 4 #4 » %A A XH LS —F R PHY FHE
BERESIMACER G ANE—FRASHELEER TR
— R e ER TR ERE B ATITERS
EEEHE-—RIREALZSEELRR —BRERE
HEHE ANANIATITEBHERBZI —FTREI R
THERABXRETRERER AT ZEREIHERAN A
B AL A EELTARERXRETRERERZ —
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ABEPEREZ AN HARQ & EF R T REE XA
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ERAZTRBENTHEANERETFERT X &
ERIEBBEIAE  FMBABRTEF BT oEERETHE
@ NAEFTHREARAGLARESE —BTHF - £3H
HEZTRABHPHEEANLBLERAUNLBHZEREAE Y
A IR MEUAAHENERLGEZERFAE»OF
Bl - ABERAZTALEMNFRASTTHARAN T 8F
0o T4 e —MAXWRE HERERTE4ER
RAER | « R T, —HAehGe S EMAERR
BEHMTALETE - HMENEASETROAFBABELE
BiiTEHE -

TERAEZMBRALEAG - LT -

Z1BARE—BHBEMLEY @ LTE-A 4 4 100 ¥ &
= A B # & 1% 3% K (Hybrid Automatic Repeat Request °
HARQ)E 5@ 5% Ry~ & B - LTE-A 2 % 100 &4 UE
101 & eNB 102> EFH I E S AT RALOBREAR S
(CA)- 4 DL & 4 @3 103 k> eNB 102 # &% — B &% % 18
DL # # (grant)# UE 101 - &£ UL & % 3@ 104 L - UE 101
¥ ULHARQ /@8 A EHE % eNB102- £ A% FH %
N—iAKX EEANIECARE CAERKX (4 JE CAK
# (NON-CA)» CA # X, 1 R & CA #% X 2)8y HARQ @£ &

- N R BEARTE > UE101 ;A& eNB 102 T ;A #»

BRATEKKXELEFARER - b BAXE S DL o
Bk A ESH—DLCC P S ECHREZERTH
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18] & IRAL ﬁ(locatlon)ﬁﬂﬁ" HARQ @ dE (i THER
2 105-108) £ —E#H AL F @ > £ & UE 101 ®L & eNB
102 2 Mey HARQ B X B HF HE - F A £ UE101 X
%R eNB 102 #3453 % & & HARQ #% X # MR A - £ 5 — 18
MeE M H & £ UE101 s & eNB 102 #352 & A7 CA &
XA % HARQ B R EFT E -

L o2BATH EGLBENL UE 201 A A K E eNB
202 Y f5A F o~ & B o UE 201 A & eNB 202 7] LA E 4T 4o
T A 47 i& 12 ) & (protocol) o A AR ARG A 0 KEH
W& AR LTE # £ &4 - UE 201 &4 BB RE
210> #8242 %] RF 48 211 o JL B 4% R 4 210 e &R 3&
RF {3k o 84 UE 201 ¥+ Rk — 18 R & » 12 & A7 B 42 3%
BWABTUHGELLRTUEAANBFEAREZUS
B A% - RFA4 211 B HRA W B R B 210 0 3k
F R A AEME 212 9% REAFCHERERBRAL
48 - AsEAHm 212 RECLHEHF R KA UE 201 &k e
o BMHMEEALSL i FRE/RAR - BERB/FRH
SR 1z R (source) 4 25 /42 4% - UE 201 #—F 2R E R
203 AR B2 A EHMERARRBEEENSE L
e 214 GRS UREH > 44 UE 201 89&E4F -
AAFE M c eNB 202 &4 B # R% 230 R RE 230
323 % RF #m 231~ A4E4 M 232 RIEH 233 UARLE
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UE 201 A & eNB 202 S BHEF T AW TS

(commonly defined layered protocol stack) 215 B & #} Z

B 235 b iEAE o W Ak B 215 6.4 3F £ 5 B (Non Access

Stratum* NAS)216 ~ & # & /& ¥ 4] (Radio Resource Control
RRC)R 217 ~ 4t & & #} & R 4% 4] (Packet Data Convergence
Control © PDCP)E 218 ~ RLC 219 - MAC 220 X R F # &
(PHY)221» £ ¢ » 3R E 216 5 UE UAHHHFEZE
2 (mobility management entity » MME)Z fi] &9 # & > A & 4
8 5 & (upper layer) @ % x4 - REBE@AUR B ETREEL AT
UANEREREBEETE  UATUA G RE - RERH
Lﬁ@%%&%@%“%ﬁoﬁﬁ%ﬁﬂ%@ﬁ@fﬁl
# > 4 UE 201 sA & eNB 202 TR AR @R HE
(communication activities) o H ¥ # & & 235 ¥ eh 8+ 1§
HRRL > FAERHL

BEu LTE 24 £ F 82 B % A HARQ U & T M43
%8 (B4 0 E Bk A S (soft combining) X & B 4 & R
205) 1 HARQ #afg &g MAC %# & & (@Umz MR E
R TR E I 204)iE 4] o A HARQ & 41 &9 %8 Sh B B
%M & B8 (4o 0 RRC 15 95 203)4 41 o 42 1 2 % & 215
WRWHET FTHRBEHEEUR MAC BHEHH S LES
Bl HeERTHE A F BFBEEHNHLH P RRCE
HE -dREHENBE EAFAMH—BEERLT > R
T REELAZMAMNES UE 201 4 & eNB 202 x fij 4§ HARQ
#% X 0 AR 4 B HARQ T ik -
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3B L TALAY—EERSE FRMFDD Y — @&
HARQ #% % - HARQ #% X A ¥ 4% HARQ M L #H E &% B -
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8y 2 47t U B 45 B LTE s & 8/9 PUCCH # & 1a/1b-FDD
# & % 4/ & # (Carrier Aggregation Small payload » CA-S)
BAxE UL BBERTHEN 2 BARRINREFRN 4
/8 HARQ 4 74 » JA & 3% A PUCCH # X 1b W fu i 38 iE 42 44
% & o FDD # & & & K & # (Carrier Aggregation Large
payload> CA-L)# X, ¥ #% UL m 4% &3 ¥ 49 5 » 2 18 HARQ
f 7+ 5 A % % DFT-S-OFDM # /8 PUCCH # =, 3 # % & -

% 4@BL 7T TDD + » — 4 HARQ #% s ~ HARQ #%
AP % 3 HARQ 4 m# eh L B st & HARQ #% X 2 R 77 & &
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w3 mesEt DLE#H e NBHEWE3ISBURAE 4B
%85 CA-L #% & % g 4 ¥ UE & HARQ = £ - Bt & PHY
# MAC B BB AT 4l £1@dE UE TARIAZRS
@iz - UE A A ZBERREMEE £ L A4k (warranted)
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