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A method of handling an uplink (UL) timing of a timing advance (TA) group for a mobile device in a
wireless communication system is disclosed. The mobile device is configured with a plurality of secondary
cells in the TA group by a network of the wireless communication system. The method comprises
maintaining the UL timing of the TA group according to a downlink (DL) timing of a first timing reference
cell of the plurality of secondary cells, if a time alignment timer of the TA group does not expire; and
maintaining the UL timing of the TA group according to a DL timing of a second timing reference cell of
the plurality of secondary cells, when the first timing reference cell is deactivated and the time alignment

timer of the TA group does not expire.
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A method of handling an uplink (UL) timing of a timing advance (TA) group
for a mobile device in a wireless communication system is disclosed. The mobile
‘ device is configured with a plurality of secondary cells in the TA group by a
network of the wireless communication system. The method comprises
maintaining the UL timing of the TA group according to a downlink (DL) timing
of a first timing reference cell of the plurality of secondary cells, if a time
alignment timer of the TA group does not expire; and maintaining the UL timing
of the TA group according to a DL timing of a second timing reference cell of the
plurality of secondary cells, when the first timing reference cell is deactivated and

the time alignment timer of the TA group does not expire.
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Method of Handling Uplink Timing and Related Communication

Device

[ Hcirais ]

[0001)] AZFHARIN—TERAN—EGERARZ FEARLENEE » i
— TR R T SRR I P A7 A I HLE RS E -

[ Serisif]

[0002)] ZE=(AE1EBLETE (the 3rd Generation Partnership Project » 3GPP)
R TN EZBITEEE %4 (Universal Mobile Telecommunications System »
UMTS ) il T BB BEMEEN &I # (Long Term Evolution® LTE ) 4 -
HEE=SIERETES /KA (3GPPRel-8) EEK HE=REE
BatESIURA (3GPPRel-9) 228 » DUNRERZEHSWIMNEX - &
SR E LRGSR ARESERM SRS - (BRI - HEREEURIEL
SR ENFEFHEN—TEN RGN RGNS  BaE HEEEREE
HEME (evolved Node-Bs » eNBs) FT4H Ak < /5 718 F e th 2 BRI AR T HY
445% (Evolved Universal Terrestrial Radio Access Network » E-UTRAN) » H—
DI SR Plm i TR B5— 7 B EE FE I EF BB ( Non Access Stratum® NAS )
RO (AEEEEAZL (evolved packet core » EPC) #8R%) #

R T LR E 2 RERESS (serving gateway ) RATEIEHET

( Mobility Management Entity - MME ) E&fg -

[0003]) soiEEHREME (LTE-advanced ' LTE-A) 245 BEHIEEZRS Y
EFERRA - B SHEER (carrier aggregation ) ~ 38R /UL
( coordinated multipoint transmission,reception * CoMP ) DL il A %

( multiple-input multiple-output » MIMO ) ZE5e#ERlT » DIIEBFAE - FEithR
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LGS FTHIE R » WE=EEBHETES ThkE (3GPPRel-10) £
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[0004) E&E@hEESK (hybrid automatic repeat request * HARQ) 2
HERR—BERAS (NRIFFEERAFIGCERIIFEEZS) T FZEM
E R i v GERViEER o REIREEHEK (automatic repeat request * ARQ) #2
FE > BESEERE [FRS (forward error correction code * FEC) KEREHF (soft
combining ) E#EANES BBEMFEKEF T - sFHRER - INMHxE (10
EEEME YEXEEE S ERBNLITZEE(0EREi( data stream )
AUHE (frame) BUfHEMESE (transport block )) E#EEWIm (W FYG) ZAT °
BRI i E B 7 E A2 EESR Bl %8 TUERR A (redundancy version ) o
A—REEMH (retransmission) T+ FixIm{E GEHESETTHRRAF—
TUERRRAS » ARIBEE (o AR A TUBRARAS BA Z HUFTE A BV TUER A2 B AHE] -
RS BEIEHEKIZEFHEREH T 20 Rt | 5 S (chase combining -
CC) K3IGEITUER (incremental redundancy » IR) « B3 E 6L Z HHEITLERRIAH
BREMEPHEEN RS EHEHEREFG—ENEEGHIEEHE
BB HEEKIZF (CC-based HARQ) - E3ZEE Z R EITUERRA PR EE T #
Bl - RS EEEEFEKIEFA—ENY RGOS BHEEFKE
FF (IR-based HARQ) -

[0005] ‘Joift REDEERGEAEORERUZRE SRR ERMER - 7
FEHEE S (ESRE R 20MHz 895> EHF (component carriers » CCs) LAZHR
=& 100MHz FYSRT - B P EHES BE0N B =852 3GPP Rel-8 Fiif#i
E—#0R - S REE N [F0F SR HAE IR AR BEON - EUREK
AR R GIFEE S BEOS LUE ISR E M -

[0006] & Fumfkak EA H SEAkET - F Pl o] N —B S B BEHUE b
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B R B EEME - USRI H =R (throughput ) « i RETEE RS
fRIE PR SR MERE B T SRS R IERE - AN A TR EREHEN L
#s (uplink » UL) 5> 8087 & T #8 (downlink » DL) £y 8#0%E T A Bl -
B APWEAEAZ S EEEMEESE — THBIESBEN
(primary component carrier » PCC) ;& — L##i% T BER - HEAOBEE
R o3 B Ry L #ERR B T SR PR R B4y B8 ( secondary component carrier» SCC) o
RS E Ry EEON K DR Ty BEUY X B ARG P RoE
HEIAERIEN - CHEBRES BN TERRES BEENEETS
TEEE - HAERN A PR RO RERER - #—5itr » EIERE
B0y BN IR G X Z4HRE (primary cell » PCell ) » IEENREST BHEN
L HIYHAE AR M (secondary cell » SCell )« & &l SE R % E T F P Ui -
FH P i e 48 & Il {875 — #E4R 5 TR I% M (radio resource control » RRC ) 34 o
OB R E TR LS - EEILRRERIEFESEE (handover )
> RIS AN REIEFEUEITEIA N (NAS mobility information ) °
LESh  RERTE MR R RGBSR - F RIS W AN R e S
B - IR A PImIELE - TEMR — S EREME W E T B
A —4H AR F54HRE (serving cells) - REB4HAE Y EHACE « SIS E
AR BRI T -
[0007]  EHURERWEE TR PR - AIEBEAREME T BUH
(activation) /fi#f% (deactivation) #H] » ZIZHIF EIRAITHER YA - 26
R EREGETRIES . —REMRE R HIA R Bmz —4AR gt -
E—REAIAR RN » B P R TE N R B4 B T
4383 (physical DL control channel » PDCCH ) K Efa T gL =iE:H
(physical DL shared channel » PDSCH ) » R B[ {5 Ff $1 FEAY L SRS 2 A EEN
JRA T BRI THERRAY B E s B 51 (channel quality indicator » CQI) &3] - 16
festh - ER BRI RIS - PGS E R EN S R BN T i
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BB R T TR TR (E P ImE e BRI X B
ERE T IR IEGIBE ) URBEYITHEMAVEE S EEEEMN - B /1%
Bt (4R IB A B E %] (medium access control * MAC) JTff (element)
B f#kseti%28 (deactivation timer) ZME(E o SASFEUIZER] (medium access
control * MAC) JTA-HH A F 2R B E) K ARRR R E MR 2 iz T El (bitmap) » E
T ‘17 FRREEIHIFEMIRELNE  DURAITT 0" FRoRAEIREERIRE
ARG - BIBERMTCE - S EREME TS IR B - BEINIEE
BB —BF / fbRan SR/ AR —4H R ZE 4R -

[0008] S3—AH @ &M Ptk BCER —4HRENs - A P R R 4E R 4R
2 s FF (UL timing ) » DAt SR 4HAEAEFT AR (20 CopR &) -
R EEZRER - 1EBS FPRCAEETEF 28 (time alignment timer ) A Z AT - A PImdR &
ESHRZ AR TR RS DUBAD (S K BGETE ) TR - #%E
FAENHEIARIS L T HERRES /r » B A b oEps a2 ORI - 5% Lo
BEREFE 2 s ¥ 40 720 0] 258 3GPP £ii#iA% 36.133 v10.3.0°FA374% 3GGP Rel-10
ey S REUEEZS T RETHPRZ4R (88 TRMREE—E
{EXREUE) Z EHEEEES AR - fER Pl ol S AR 3RS -
st - A —ElFFHEATE (timing advance » TA) B¥4H » H P aZbs FEr]
BRI RIS R AMERE] 0 B Pin AR T AN T R
SRR AR LR > RIS T - 28T - AB[E] LSRR AS PR AV B R &
HEAEM S ERRE] - EIt - BSOS RRARY 3GPP fR2E S > A EILEIEE S
FIEEAREIN MR - DEREERENEM S ERAIHERS - tEiE
R BORTHRAHY 3GPP SR R SR LBl iR B B4 - B —(ERFiRRTE
B R AR R L #psIG R - (BRI IR R B R AR L SR IT e
BIR[E - fb4h  IN—ISFPIRATE RS - & — Wl 2 T SRS oAt FH P i (s
PR IS PR R BB P 4R E SRR ES T - SZHREAETE R 25 4

Bl (timing reference cell) o
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[0009)  7AT & FH i v 10 45 25 L SRR BT PS> A0 a0t (40
DASERAVIHEROMFE ) MERF— Bl SRS R S R (SR - IE4h - &
—HFFRIRAT B I P RS IS BN - AR e AR EN RSB E)
EHAEREES (buffer) - 28T  JBEREFEN HAR AT B EHE D4
e EHEEFRKETSET A ENECE st - Bt - afarf@n
EaltGERR A R R -

[Z9HAE]

[0010] [Nt > R FEBEHEIMEMR—E T EREEAEE
HpR e IR o DARER B RRE -

[0011] AZBAIEE—TERRE IS H2ATE (timing advance » TA )E¥4H ( TA
group) Z— EBFEEFR (uplink timing ) #Y757% » AR —EGQER A% T —
TENREY » G RN A Y — BRI B IR A BB i s E =
R4HAE (secondary cells) FEITEIER - % AESE &SGR EEHE
Z WP AEETHGES (time alignment timer ) SRR » RIBREBERE
i — 55— 2% 4HAfE (timing reference cell ) 7 — T ##E&HF 5 (downlink
timing ) » 4ERFEAIG PRI R EFE 2 3% LHERERF © DR EZE—ISFa24
HES R DA 5% s P AR AT B B F AL 2 2 I P I B s T IS SR R 1S - AR
BEXR B —E 2Bl — TR GRS
4 % C SRR -

[0012] AZFASHBE—IEENEE  AREHE—IFFEAE (timing
advance » TA) E¥4H (TA group) Z— F##RSHF (uplink timing ) » 3% i@aREE
ENSE—HFET  AREEUTES  EXNFRAIEFY —BFR
E5TFES (time alignment timer ) BARAHE » MBZEEER BN —5
—IF 2 24P (timing reference cell) 7 — T ##E&I%SF (downlink timing ) »
ERTZIG FFRRT SR E 2 3% LHRRIS T ) DR %S — T2 5 MRk
PAR ez s iR AT SR 4H < IS P RS TS es BN AN » IR R B ERE

L
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ik — B R FSE U — TR - SRR PRI ERE % b
BRI DR —REEE BN ETET  HEREUSITHZEETEETT
PHYEZIES ©

[E =G ]

[0013)

5 1 BRAAFATR—ERERRRITEER -

52 BAASHERY —EREEZRER -

% 3 BRASHERS— R EH -

%4 B AEASHERY —NFREAEFEZIER -
5 Bl AAZHERS—MEZREHE -

5 6 BRAFHATFHG—REZ REE -

£ 7 B A HERGEEER FRATEHEAZ T ER -

[EHEIT=]

[0014] FESE5E 1 EH £ | BERASTFFEERS —REERZL 10 Z7E
» B (5 B — 48R I S A 88 A P i (user equipments » UEs ) AT4HAK ©
AR IBEN AL 10 BEM AT KR A BRI 2 EFH( Wideband Code Division
Multiple Access * WCDMA ) ZBF{TEIE(E %% (Universal Mobile
Telecommunications System * UMTS ) o 203 » #E4R W4 10 O] BERAHER
434825 T. (orthogonal frequency-division multiplexing * OFDM ) K¢/ E1EA 43
$EZHEFEL (orthogonal frequency-division multiple access * OFDMA ) Z fHf
e #E( Long Term Evolution’ LTE ) %% ~ St R 1 E #E( LTE-Advanced ' LTE-A )
B ERIIEERG RS - BUE - SE8Im 5 R PSR R SRR

(carrier aggregation > CA) > {EIRTIRCE (BIfeft) EE(EME T A Pl
HohZE ST EeE — T4 (primary cell) K—EEREE4HA

('secondary cells) o BRIt » F Pl ] S B EIAHRR BT R © IER PinZ
HaitH=R (throughput) °



201511596

[0015] FRIEEAVZE - HAREYH KB FInh SR IA AR E R A48 10 2 2804 -
TR L - W A R iR FA1TENE(E A4 P i A et £ BRI AR TP B4R

(Universal Terrestrial Radio Access Network » UTRAN) 27 £:#t 4 ( Node-Bs »
NBs) @ B0 R RIEE 28U R E 24 P UR A SR ER
FHUES ( Evolved-UTRAN E-UTRAN ) 7 s i SN ELHT & (evolved NBs ' eNBs )
gk (relay nodes) K/ SUBIGHELRIES (remote radio head » RRH) » ]
tett— (B4R T M P - B P R TENEEE - SEac BB - PR ER -
BT ERHAERAGELE - 1o RIBEE AR - SRR REE
i 3 IR Ry BRI B W - BRBIZRER B — 888 (uplink » UL) TS
PR i {8 225 0 T A S i AR R U © 9 — T 8% (downlink » DL) &
AR i Ay (L X i 1T PR P Wi o LA

[0016] :E2%% 2@ 55 2 BIRALRHERY—ENEE 20 2 R~EH -
HNERE 20 AT A5 | Bh 2 P InsdEiss - B —REEE 200 - —f#7F
BT 210 LR — A BT 220 - BIBESE 200 ] A — RS S —1E 2
FEFATERSEEFE (Application-Specific Integrated Circuit > ASIC) o £{ZEE7T 210
A RIE—EREEERE - AT RS 214 0 [BHAEE 200 TlEBRE
BT 210 SEEU R I THZ RS 214 - BBHIZRER - FEFEETT 210 1AM F S
4H (Subscriber Identity Module » SIM ) » MEZEZZCERS (Read-Only Memory
ROM) - FEMFELEC T8RS (Random-Access Memory * RAM ) ~ SY¢REMESEELIE
A% (CD-ROM,/DVD-ROM) - fi%% ( magnetic tape) ~ FERE (hard disk) &%
RERN#EFEEE (optical data storage device ) % » TIARRALL - BN EEIT
220 B Ry—dARINERES - HARIBRRTRARE 200 FYRRIEAE R » FIZR A RIEIR
&l (RS EEE) -

[0017] E2%%3E %3 BERARAERL—RIE 30 ZRZHE - i
30 NS | BIZ AP - FIZREEE —IF4ER1& (timing advance » TA) Bf
¢H (TA group ) Z — E#EEERFF (UL timing )« JRAZ 30 R #4RZHAE TS 214 -
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HASLUTHER -

[0018] BR300 : FA4s -

[0019) PEE 302 : EZIFFRATERA L — e FRdEsTiFas (time
alignment timer ) FBRMEANF - MERELIHFIERTREHEZ 5% DHRRITR -

[0020] 8% 304: EZIFFIRRTREHAE P 2/ —RIEHHHE( secondary cell )
WA LUK G IS R T E B AE 2 4B e B E iR S 1B R MSHEY » 1S LE4ERT %
R FPHRAT BBl 2 3% LIRS - Hp % 2V — KRB ARz InIcE
TR Pl -

[0021] ZPEF 306 : 453K -

[0022] RIBIRAZ 30 - BIGFPIRATERHHE 2 FICES iy as B R AN
FA PIm G 4R B PP R BB LRIy - ERFiRRIERETED—
RELBRERRRR (BIEEMNAERR (deactivated) BUIRER) DAKEFFPIRRTEEH
Z PR TR B BRI - R PR (LR Frie ml B AR L oRe
B 7 Hh sz 20— REMM AR IRECE T P - Bt - BRI
SRS IS - B2V —REMNHAERET - P imBlE b 4R E5
PEEFRE o DARR{ECH SR AR L SRER I 7 Z DOZRIBHE -

[0023)] FEEHIRE AR 30 ZIRWHEN ERFIRRIBFHETEV—KE
AR RERRET P P ImiE (4RI PRI AT B BEAE . EHERRETFr - DARHEAIZK
HERr L ERRI P Z DDERIEAE o U 30 ZEIRATAARBFAIR -

[0024] E2E5E 4 B EASRATHS—IFFERIERE TAG ZRE
° B FFRRT B EF4E TAG AN B FIEREIR FRRI BRI BIR T2 HE
SHEEE TR 4 BRELHE SC1~SC4 - ERE—RENBELT ek
REHAE SCL 4 Pl Z B 25 4HRE (timing reference cell )e FIEEHTZ
I el ERF4E TAG IR B &R EMARKE TR PinZ Al HERSRHA -
RGBT - ARIBAE 30 » Bl Z 3% /D —REHHN ] Bl IR AU B EF4H
PECE T H P Fi A KB4 - AesEsl - R4 SC1~SC4 S %
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PRI > A Pl &= 1L 4R PR AT B BT4H TAG Z L #ERRESF - Ihoh » B4
AEl SC1~SC4 JRe] —{E#EE —(EH K AEER - BT IRATEE4A TAG TRk —
{ER ZARE SRR - B PG E RIS iR AT R B¥4H TAG 2 8BRS -
AR iERT B R4 TAG T A R E4IRIIaHHER » FFIRA BB RIEF
teRlEEHH TAG 7 FHERIG - B0 - Ll 2 3% B/ D —REMI T B FiR
RIEEFE T AP 2B 5254 - asER - EXRELAE SC1 MRk
5 > FFImBI G R PP IR AT R E4E TAG ~ L SERRIS 7 > REMHA SC2
~SC4 ZITRRIRFIAFE G - R - i A EIin RIS 722 4HRa (Bl
REHR SC1) Z PRI FoRER (B R SETE) DT - 1
RF P 25 MR AR TR - PN A B 4y RS

(0025] 55— - A FImeliE—S i bl > 3% 5 /) — R EANR R
5 RER FRRT B R C R PR I S A - thpb R - BN PIRE
RIS P ERRTE R FRERRITT - R PR Es IS SRR R R0 - B
& F P el — S Bl 32 2 /D — R AR - e ISR
R EREZ PRI B AEREY (invalid) - EERR - BRI FHERTE G
FARCMERY (A0ME00) EHERRIGFr - & M P ini® L 4ERr FIRRIs P - PR
A BERRGFRAE - I REBRRE - 1o - P FIE RS R —
BRSNS > EANAERFIRATEEEZ THERITR » DUS (R

RIEEFHHZ CRBIRIGFE » Hoheg TR P G A e L SpRrs R - it
AR RS PlmiE (b 4eRr CRREER - AP R o2 RBER) (Bl T
HESENS - HAWAE (SR SETHE) LHEEEET - DUE—S KD

[0026] RIBE > ARIBITRE 30 Je LA LRl » 1RIB— BB (ER A2 DA%
b > F Pl Al E 1k 4Ry SERRIG T « W —2R » SRR 2R 4R L SR Is
ZINERHRE -

[0027] E2EESEH %$ S EARBHEEHEG—RIE 50 2 RZHE - 72

[ ]
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50 AR | Bz AP » FIZREE —IFiRRT B E 2 — Lilfpsisfy (UL
timing ) - 48R IRHC B B PRI AT B BHAH T E BYER B4R T 22 F P - JfitiE
50 F]HAREERAZE\HS 214 - HESLUTIER -

[0028]  ZPEF 500 : fA4E -

[0029] 5BRS02: B4 FRATERAE L — I P tires i@ R iamtny -
RBZEREREME T —F— P2 B Wi — THERIF - T
HRRITEEE 2 5% ST -

[0030] PR 504 : EZE—0 2B MISAEIR DU LI FrigRT B 274
ZEHE RS SERAQER - REBREREREAR L —FKF25
MR — T BRI - R FIERI B R 5 DR -

[0031] ZPER 506 : 453K -

[0032] RIBIMAR 50 - EWFIRAIEEE IR PRI 2 E R AH -
RIBESEREZAN 2B TR - F P e P
RATERAE Y EHIREY - B F2SAESER (BIRERHAERTIAR
B8) DA LRI B4 < I Pl AEs T IF 2R B R iy ARIBR BUE R4
Mz E R 2SIl TR o B P T GER e R E AR L
BRI o HUEJEERR » B RIREVER P2 (IR RR DR R PR s iR 85 R
AR - B2 S YN TR WA (BEE R BEE) 1Y
HERY DRERRES Y o (RIIL - ARIBEITHVI R 22 il TR RS (1
WEK TR ) B R 0 R T LR

[0033] ZBBIZRER 5H2% 5 4 B RE4MAE SC1 ARV 725 4HHE -
EREYIAE SC s fibr LUK By FriR m B EF4H TAG Z By e s T 23 1S T
R > REAIE SCA A ARVl 25 4lRE » (R Plim IR B B4 SC4
Z T BRI o 4ERF R IEERIGFE - RERENE - BEEEE T F 2
R TR RARA IR - SBBIZER - o] 48RS Im I 1R BB R 4R P B — 2K
ZHIAE (AORIBAIAE SC4) HRMHIRF22 4l - BEBMEE—BRER

10
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P (radio resource control * RRC) R4 2 — L AETZEVES] (medium access
control * MAC) S ZEM Pl » DUEREIGFSE IR T H iy - hite
s Wl T B S AR F 2 E M &R (4EREERT (cell ID))
ZEGERIEFRS RER TS ZA PN - R —EHESIT - 4958
i B I BTN S RIS R R 2B AEFE T F Pl - E B4R SCl
HeEbRE > T A P B TR B E R AR B H — X B4R (R E
HE SC4) SR B Fp 2240 -

[0034]  [RIE  MRIBSUAE 50 R DA LAt » BB PP HR AT R T R R AU
SECIREHERRET - P0G T R S PR AT B A 2 BERRES R - 40

E—2K - ARIREZ _E BRI A P P o] 4 4 TE  EAE

[0035] ZE2E% 6 [ 5 6 BARBHERL—RIE 60 ZRiZE - iz
60 AN | BZ AP - FREER PR 8RS 5 EEES

(hybrid automatic repeat request * HARQ) 4E{&28 (buffer) o {2 60 T #i4R
RERAEZES 214 - HESLITHER

[0036] :PE% 600 : FHtA -

[0037] :PER 602 1 E—S—RHFIERIREHAY — 5 — IR A
JARF - JBlR—SRS BB EEFERE e - ENENZE —NFRAE
FHRPECE T A Pimz 2/ —4HHe -

[0038] =PER 604 : EXE—FRABFETZEV—HIEFBEEHE
ETZAP I — L84 - 4Bt A R — B I P8
RUERE T — B TR Pt S RGN - R —F _HESEHEY
RROKARTETES > EEENZR N R ER T RE TR PRz 20 —4H
Ael -

[0039] DB 606 - 452 -

[0040] fRIZFAZ 60 » EE—IGFriRRT BRI 2 55— I PP e THF 28181
R AP /RSP — RS BEEFRE REES - HHENE TR

11
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BEHATEE TR B0 —4M b2V —HEraamE—kr
WRATERA D — T EM K HNE D —REMN - DR ED — KRB
Baf (KERER) F—FRATEFETFARE TR PinZ X EAE -
AN EE—HFREERITZE)— A ESBRE T PnZ L 24
B RIS R AR B RS PR A B B AR S R R AR T
BBERMLY - ARIRGER (RMRE) FERESESEMF K& S
HMTEN 2 E IR B PR E T3 A Pin g 20 —4iHE - sEes
B FRAIENE Y R RIS AN - FPIREGERERNZ
PRI BB P B0 — i 2 R & BB EHEE K& ERS » A EERER
NEANBFFFERTERE (EIFFRESSRERAN) PREMRBARZE
S EEEMEREESS - Wit - E%EV—HIEEERDR - WENRZEF
RATEEHATZE ) — iy FHEREN G e EE - BENZ AT
AT P E M R - SRS B E [ TR (E Pl o) 44
BRI R AR T A -

[0041] HESEETHE  HhRAKAEPEREIFFRAERE TAGL X
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