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~ R EARR AR

[ % %A 77 B 2 #4543 ]

A #®F k4 35 US.C. §119 & K 2010 F 6 A 18 8 £
ey BIFEH 61/356,077 - &2 A “Sounding Operation
under Carrier Aggregation Scenarios” & £ BB 85 F 3 £ &9
BERE BFFOROELESHEALSLE -

ABABENERFAAHMIP AL EBERE > AR
oo AMAEBRARST LTE-A 2 % 7 & 3K B & &
(sounding channel)4§ 3. (signaling) °

%"

[ A7 #2487 ]

E X 48 » % € 15 B (Orthogonal Frequency-Division
Multiple Access » OFDMA) & E X %8 4 % T (Orthogonal
Frequency—Division Multiplexing + OFDM) 2t 43 34 4 & 47 &9

LR ERA - EEwib £&% OFDMA 24 ¥ -
1€ (multipath) & R E o) £ A EH R %\(phenomenon) )
FEFEGERIEIBRBREESB LB EHZURE - &

BEI KB REF AL LA RAELBIEFRE

JE (channel response)° FE BAA A NBEZURBENREX
Fal &Y i@ 8 & B &9 1R 8 LAl 0 A8 4F B 2% (close-loop) 1% # %
Hyo &£ % &y N % & H (Multiple-Input Multiple-Output: MIMO)
JE R P 0 B IR AR # 3% 45 4L B 3% (open-loop)MIMO # 47 48 tb
¥ A 3% {2 (robust) -

HEREEREBEATRY—EI EAFA LIT8£%
iF /8] i& & (sounding channel) ECE - |- 2 Sl (|
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(signaling mechanism)* £ % > £ & & (L BFEHE A ZF &4k
(User Equipment > UE))A& E 4742 i@ FEEFALZT £
7% (Sounding Reference Signal » SRS)U B At B b & (LB 15
B % B> eNodeB)AfE3t LiT42 B BELE - B ERAMBKEK
E 74238 LU R F 47428538 18 69 E R & (reciprocity) » H ¥
TEE 2 I (IDD)2 % ¥ LT B UR T IT48KE
MERMAEERE - A A UL E#Hme)sa K 45 (encompass) B4
# T (TDD) 4%+ TR EMAR > UL BERATUL
F AT 42 3% 1% 8 F B A8 B 28 SU/MU-MIMO « #5388 - # %
| B T A &% SRS B ¥ & 1@ i )k & F A (Channel State
Information » CSI)E #& & # F 4T 42 ¥& m R (beamforming) 7k
#5 Z (non-codebook) - UL @& R 4. ] tA £ TDD X & FDD
% % 8t s UL B % MIMO 5% - B {5388 > & %% B 7T 0 #E
18 & 2 & 12 78 % 55 (precoding) o # (weight) (4w > #H B Z
FEFRTOFASHBER T3 (PMD) M A2 ETE R R
EwBE > AAN CSIAM UE> £+ CSI & SRS A€ >
T 4 > UE 7 0 & k47 & B R &% ¥ § % B %
SUMU-MIMO - 2 TDD %4 #% F > L /742 85 18 18 K A 4 7] 2
B 748 % 8 # HE £ (frequency selective scheduling) » £
$2% B UEHEZATAEBRUALITEBRH FREA

2 e
F mo°

# 3GPP LTE # % (LTE-Advanced » LTE-A) & %4 & =1
A4 F 0 A HmLE SPSe £ — 45 % B B SPS(Periodic SRS »

P-SROANEFRAABEETMN - P-SRSHBH —HRK(H
¥ 320ms) Lk 2V B 44 (overhead)P-SRS 28 &8 R & &
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% B 4& %] (radio resource control » RRC) & & - if 4k & & B A
E (4o 0 15-20ms) A B E F M 1K ° bk A (release)l0 % 3% b
T4 3% MIMO > B 238 F [ % T (spatial multiplex)fR & #
P-SRS T/ > AL &% UE 9% 2% Ko - F = %8 JF & #
SRS(Aperiodic SRS > AP-SRS) A prk A 10 & #7 3] A &9 45 1%
(feature) - AP-SRS & F/T42 % R H LT B &H# - A8 F
B T 4T 4% 3% ¥ %) 3@ 18 (Physical Downlink Control Channel :
PDCCH)#5 28 - — 2 A4 » UE &£ B # — X 1% & (one-time
transmission)ey A £ 1 E R & —HK A F 7] - AP-SRS %
¥ AN L T4 MIMO 8 % X 83K A - AP-SRS tb P-SRS
PHESF -APSRSTUERAFHBLER ¥ REFTRA
% T AP-SRS L B P-SRS fn P-SRS A A4 A &4 & iR o

& & 4 (Carrier Aggregation> CA)#& 3GPP LTE-A %
%P > A A (overal)dG 3 B e) — 43I AN o BF K
B4 LTE-A 24T A X & F 47428 ¥ 428 1Gbps &9 & &
BREMNE > LT8R L8 500Mbps &9 % {F 8 4% ¥ H
Eo BHHMBRMAELARI NG BAEEAHFELEFHR S
SEENHNREEREFEERTEAL  ARBPRIAN R &
B AR &d g A (legacy) B AFRA F A5 WK
Ebzx —GFREAGLOWREEOEE - EARAREST &8
UE B A * # % (primary carrier)(Bf » PCELL) & % 18 2k #
& (secondary carriers)(Bp * SCELL) - £ X B & EH £ F A
TF »PDCCH A% :i&—1f PCELL #d - 8834 A > % &
gt > 4% 4 PCELL 2L &R SCELL $3& & - o £ AR &
T > /&£ PCELL ¥ e B PDCCH 1 £ SCELL & #§ 4% AP-SRS
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EHREELSTFTLTE-A#FER @eeyla -

[#8AnzE]

AZPEAREBERSTA®N LTE-A 24 689F A F %
(MECHANISM) A EREMR — A SR UL &# DL
B OEFY BAMESAEAZBRAEALIE-AZ&a— T8 AL
& 3% 3% UL % # DL #% # - UE /& & 35 & #& % (indicated carrier)
LR ARB —BEEs P ZAB44 AN UL &4 DL
B P e EAAFASE - UL % DL & # £ ® PDCCH
B - R RZBEEGKHAE > UE £ UE B &
(UE-specific)iE B 4 #1235 2% -UE4 & SRS 2 #:Z @ ¢
& & % & & ¥ %] (Radio Resource Control » RRC) %
(signaling)& & - &% * UE A T~HE L R ZCE
# UE 4 % SRS %12 —JFiB # SRS -

A —EE®RB T > % UL &£ EBAHK DCIA X 0
# 4 ¢5— PDCCH 1% » sA & DL #%# :# &K H DCI % =&
1A~ 2B s # 2C &— PDCCH i - o R E X L 8K
(cross-carrier)HE #2 > & — DCI #% & & 4 # /& 45 7~ # (Carrier
Indicator Field - CIF) - 3% CIF A # # 4 PUSCH % & = #
PDSCH # i - £ —E#@EM & F > — AP-SRS £ 3% 48 R
B A LS CIFRE > DEBFRERAEFE -

B —BEMAE P DCI A 3/3A %% — PDCCH &
# # — UE 4 4 (a group of UE) - DCI 4 { 3/3A &4 % 18
T BAMTUANE AT UE EZBRAERLRE A
+ &9 AP-SRS - & — T AR a9/ & ¥ & UE 89 — 35 -7 8K
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EF BT RABMOEHE -—BEGS  —EHEE > %
UE £33~ —MExFE 5% &L LEE— AP-SRS - % 18 &
& T LA 4 48 B) PDCCH ¢ 451

B ERFAUBRAEZRFZAT O L - FHARE
FRAPRBHNAZAOFRELE AP RS RABE AT H
BEHGEBERERE -

G UES

TEE&OMBBARFRAY - L FA -

21 BARE —BHERY T > % #4& 3GPP LTE-A
BERENASK 0 P LT BERAGTER &£ LTE
BHBMALT > HHs(L#HEIE eNB fld0 eNBl1)A &
#HEe(LiEEE R EH%RE UE 4o UEI2)S & LR E K
A B A — 2 B (a series of)WMAE P ) B A MK LB E - BB
MAE 6,4 58 FAT42 3 F AR A & % 18 L 4T 42 38 1 3R AE >
i?’Tﬁ%%%mﬁﬁﬁem&%%%ﬂ%tm,iﬁ%
% FMAEA# UE F£E 84 eNBo LiT4%@EHFA A
A H 0 L H 1 & 48 B B (close-loop)F &y 4y 0 K F o
BA 25 1R B 5 4T B ko T 4T 42 %8/ L 4T 42 38 A R (beamforming)
RS EEZEERRL  HN L7428 EKRA - eNB BER
Bl 4 # 12 38 (SRS) & # L B 42 AT — 18 T 47 42 38 +F 3 AE ()
ko > F 3 4E DL13)% 58 SRS T » . & UE £ K% &t
fTAE B T3 AE (B 40 > DLI4) P F R R A 5K > LA AE eNB
i LT RE T -

% 3GPPLTE-A 44 ¥ > & & W% SRS A » L iT42 3
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B4E B o ¥ — 458 8 SRS(Periodic SRS P-SRS)A » %
B EHBEEEREEMN - P-SRS sy BH —HREK(S E
320ms)°P-SRS 4 # & E U R B &8 5 B £ &% % A% % (Radio
Resource Control » RRC)&E & > & 4 B & 85 b & (] %o >
15-20ms £ BF)LA B & & M4k o & — #8 9k B #1 SRS(Aperiodic
SRS » AP-SRS)4.#% % RRC & & - 18 % 4o 4t > AP-SRS & &
B eNBag L s RE T8y AL —LHE
% > UE B ERAGHRLTBELLARMES eNB - AP-SRS A
PR A 10(Release 10)F 5] AN a9 #4548 > A 10 X4 AN L
7428 MIMO & % X4 3% B - AP-SRS b P-SRS 2 A &
FoMRITUEAMGKER  EFHEKFTRSA P-SRS 2
AP-SRS A & P-SRS # P-SRS A A B R e F TR °

S % 4 P-SRSZ2#HZBRRCEE - A THEHE U
% & B AP-SRS %% > & % o sk » B A &k 3£ ¥ (latency) AT XA
% B RRCHBEAARABRA X Rk BEAEHROTRE
S Ak A NAEE AP-SRS ML R B & AP-SRS £ %4 — 18
% F & » AP-SRS *] p4 3% i® PDCCH # % » = ¥ PDCCH £
M“AEEEFFR EEARAEARLSS S BALTE-A 24 F >

— UE B & — X # % (primary carrier)(Bf » PCELL)sA & %

7 =k ¥ ;% (secondary carrier)(BF > SCELL) > &£ X B 8 & HF#2
% F » PDCCH R i i® PCELL &g - 2 & 4wh » L4742
% i@ B F B % & PCELL X & SCELL #3458 & -

E-—MBMETBTY RAEARIREHES LiT&
BAEEMGToE | BAmd - A s eNBIL &3 —
DL F34E DL13 + » {£i% % k& (fl 40 » PCELL) L &y £ 47

0758-A36135TWF_MTKI-11-095 9
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4855 1M T &Y AP-SRS - 2 % AP-SRS s 4 & 3R » UE12 &
PR BEETERABESKF AR LT REFTHRE
BTFEWR W RBEGHAEAE UE EFRM
(latest)RRC & & 49 UE 4 & AP-SRS &% - &% > UE12 £
KBt - L@ hRIEAFEE UE 4 & AP-SRS &8> L4742 % 1
WAE EAT A2 B 14 7 0 45 o7 ROE (] o SCELL) k 1% %

AP-SRS -
ZOBARE —BFEAME I ® > BAF LiT4 KB EIRF
Bley % ok 3GPP LTE-A £4 @424 20 9~ &5 HF o

LTE-A 2% 20 a5 —EERAExHE UE2l AR KM S
eNB22 - UE21 1488 31 RIER 32 EABHBE A
33 SRS U R FERBEN,EAE 34 URKES IS AT
Mo BE B 35 F3 4 B R4 36 48 B > eNB22 a2 2 & 88 41 »
RIER 42 TM%BEE 43 - BEFA3E A 44 AR EE
45 AP WBERISBERRE 46 -

HASL A LTEBBERA B L2 R A 2o
PCELL)E FAA4R FTRAET K OHBENETMNEFEL
UE 21 eNB 22 & & SRS £ # L & 4 B SRS & /R o A3
MEM UE 21 #2453 SRS 2% > URMBFERAETHREB L
AR TFRETHL-ERFAMBELRKRAMCFIREEE eNB
22 AN LT BAEAY A —BREFFZEAE R T
A EiTHRFERABE PRANGIETUAER - RE -~ B
BRF LA EOARAB AN ESTR - Ll HAET R —
RAERBREABEATER FZAL&BIrIOEAFT TR - R
BlREA £ eNB —fil » TN %hBEHE 43 AR RIETE
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LB AP-SRS BB EMEMS LAFMBEME AR KE B
45 4% + 4742 %45 4 % i® PCELL # # 4 UE21- £ UE — 4>
T mEE e 33 AARAE TERUR AP-SRS B T
SRS U RIE R BE HEAE4E 34 £ O 5 EiER@E Pk
4t AP-SRS> 1A B ik % % 35 #& AP-SRS i& B35 57 # & (4] 4o >
SCELL)# ®m# UE 22 %4 ° f£ eNB — {2l » W5 % 45 &
#e AP-SRS » 5 B i@ i 53t 4 4 44 A7 © 4 Jg AP-SRS 44
3 b ATéE R RE HE o
%3 M&#ﬁf@%ﬁ%ﬂiﬁ@aﬁé’vﬁ;& LTE-A % #

t E 47483 AP-SRS 283 & —F 28 M EHE - £ K
LTE-A % % 6.4 eNB 2 & UE-eNB 2L & UE £ % 18 RF &
kb E¥ %8 RFHRAELS—BERF &L 4 PCC
&y PCELL)M B — 1B & # % Bk RF #& (#4 > SCC Lt
4y SCELL)- £ % 5% 101> UE & PCELL Lk # 4k eNB 4% i &)
LTS R E TS - £S5 102> UE R H F 6
HAEFEFTHMCIF)EE —H T REA( 4 » SCELL £ v
=) ARAER — B EAA > AR EIEES AP-SRS F& -
W RBEMGHLEE > FBENRLIEFTHMCIF)e A UE

£ & ¥ (latest)UE 45 & RRC } & (3 8 103) - &4 » UE &
EraHk L #RCLLEE UE 4% SRS £ HE &
AP-SRS(# Br 104) - L 47423 AP-SRS BE K # a9 % — &
k4% 4 “UE 45 & (UB-specific)@ 28" - H 4 B A %K % %
# LTE-A % 4 40 + 89 L 47428 AP-SRSE @A sley % —
“UE 4% & (UE-specific)B %" F ey —M@E®RA - 5 WK
LTE-A % % 40 & 4 eNB 2L & UE-eNB 2 & UE 4 % 18 RF

0758-A36135TWF_MTKI-11-095 11
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ok g £ %18 RF ka4 X8k k o
PCELL) A B i 18 2k 3K 7% (4] 4o » SCELL#0 x4 & SCELL#1) -
eNB i 8 PDCCH # % E 74288 R H FiT42 8% & # -PDCCH
PR ABTITEBIEHETARDCHAERX - £85— DCI #% X
¥oooF—EEAM BHE “HAHTMCIF) o mA M
“Hok A5 TR T 45 T FE K E R 4E A L B AT A2 IR 3 A 2L
# /T E B £ T4 % £ A 8 1 (Physical Uplink Share
Channel » PUSCH)E M @ F F R T/ 2R X ABEE
(physical downlink shared channel - PDSCH) & #4 - £
— B M & AP-SRS 15 1® PUSCH & 1 A &4 48 B #&
kmig o AP CIF#HTZARRE - 2% 4 B o+
F oo EAT4ERR I P ey CIF {45~ 84 SCELL#1(#] 40 >
CIF="#1")- ¥ & % % > PUSCH {2 # £ SCELL #1 L A » k£
R EEM e ReE B EBRAAEA)PER o Lo 0 £ 48
B # & SCELL #1 L AMNAARE LT SBRE(Hl B
% & Bk P 4% i) 4L A5 45 AP-SRS 4 -

% 5 BA A S BAE LTE-A 24 50 +F8) 47425
AP-SRS ##e & —“UE B T AEE"H A eF T - 5 8%
# LTE-A % % ¢4 eNB51 L & UE52. > # st i® £ RF #
#% PCELL s Rk RF #i#& SCELL#0 mZ & - & 7 A5 5
AP-SRS {2 #; > eNB51 # i® PDCCH 53 {21 — b 4742 % 4%
# e EFESEHHFF 0 PDCCHS3 2440 7 3 54 AT T &
DCI# X 4°-DCI# X 404 0xF 3k “Hikr
Moo X 4 Pay CIF B “#07 » AR sbis &R Rk
SCELL#0 - 43 birsei 2% - UE 52 MM A
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SCELL#0 L €% PUSCH & - st 4 > UE 52 &£ /£ L4742
B P EBNIEMBESAFULRR AT ZE A% SCELL
#0 k&) AP-SRS ## - ww R E K4 A E > BB E® CIF
&y 44 > UE 52 i& # & #7 (latest)UE 4 & (UE-specific)RRC
&R REiEE UE 5% 284 SCELL #0 L%
AP-SRS -

£ 3GPP LTE-A 4%+ & 7TH E P-SRS &
AP-SRS % %+ % 3GPPLTE-A 4 % ¥ & % % #8 SRS % # -
BAE— Ry Bk - &—4% /] &4 T (cell-specific) & # &
4 SRSHEEHREUR SRS FHRERE - ELFELLEHAD
Zh Bl eNBARABRMETLNGEE SRSER-F 5
UEB X 48B4 wF 5Ba9E%E 59 pror)e 4 SRS 44
% o & -~ SRS ®t % 48 & (hopping bandwidth) ~ A & i &
(frequency domain position) - SRS #% £ 8% 4 (duration) ~ X
% 3% (port)ey B & ~ &M B ~ L RIEEF 2 (cyclic shift >
CS)-UE# 2 ANETAHRAME— UE& SRS T RELE -
A # P-SRS # /) & 4 & (cell-specific) & 3 & # A »
AP-SRS > B % P-SRS 24 & AP-SRS £ A 2 3F SRS TR - &
% 4o th o A # AP-SRS & UE 4 & £ %4 P-SRS R » &
£ AP-SRS T AFBER  HEFTRHEBTRASZ T
AP-SRS £t & P-SRS # L »n & — UE @ P-SRS A A £ A &
Tk o B A P-SRS 9 E L4 & SRS 2#HTUEHA M
AP-SRS > RE 2242 UE 45 £ 2 8 A » AP-SRS %% -

% UE 4 & SRS 2% #:® LR RRC i mEL & -
REGMEURBENESTMLIK - BT H@EF 28 SRS &

0758-A36135TWF_MTKI-11-095 13
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25— DCI#KX &2 UE4# % SRS 2oy —ERF % ETE
X EEAAH wHSEB AL S8 AT DCIHAKXO0UERE
¥RX3BA HF—xm—4@ UE4 F£ SRS 2848 M - HpHlR
B > ko E2 DCI#4 KX 058 PDCCHS3 B A8y L7428 48
¥ AR EE A A SRS 48 £=BWO - 4854 B (TONE)=kO -
4 #5 B 13 (comb) = comb0 ~ 4 B fr=cs0» AR X & 3 =p0
#Fak T4 SRS % c AR # > v £:%® PDCCH 33 #
DCI # X 1A A» DL#%# ¥ > AAEEZFELA SRS HR=

1~ 3834 E(TONE)=k] ~ £ & & = combl ~ & & %
fr=csl» LR R 3k=pl 8978 L T & SRS 4% -
% —%&@ DCI#A 48m=@ UE & SRS £#4s
Mo ® SEAEE RHMER MM SRSH Koy DCI 4 K 4
B o £ F S BeBlF P 0 eNBSI & A R MEH AT T
& B UE 4 % AP-SRS % % - #%i#® PDDCH 53 A #
UES2 - MR AATURERIBRE bR =@
LHmASHZBRKENR N ERAEE AP-SRS &) — @K
e Pz ERELPE—MEIET SRS AR ~ AR E
(TONE) - & M  HEBRAURARGLBORAT RS H
b o B A 4w R SRS ¥ K (SRSREQ)=10 - A BF &£ 4%
B # SRS %8 £=BW4 - 481 & (TONE)=k4 ~ 1% &% & &
(comb)=comb4 ~ BEE HM=csd AR RKE=p4 HhFAL T &
SRS % #t48 - 8% UES2 4 A %% 4 SRS £ # H BL4E R @ E
56 LR E 4 A3 8k SCELL#0 £ & AP-SRS 1% & - 78 &
%% UE B XS HENERAETUAEN I F L EFHE B
RRC M EHBEE o v F SRS 3% K=00- A B 4 4 &5 2
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AP-SRS & % o
Y oBRARE—BFHBEL B £ %84 LTE-A 24
v 47483 AP-SRSE&H W E _F xR ER - %4 8K
"LTE-A % % 6 4 eNB 2 & UE-eNB 1 & UE £ % {8 RF #
K rr# 2+ %518 RFKRECS— 8 ERAEM & PCC
E#y PCELL)ML B — 18 &% % 18R RF & & (#l4 > SCC L
45 SCELL)- % % B 201> UE £ PCELL #y PCC E 4 g eNB
12 3% ooy DCL A& =&, 3/3A - £ 5 8 202 & » UE s 3% DCI #%
ﬁ%ié@%mﬁ?%%%%mo%f%mﬁ%mﬁ%%
UE#h¥rm8Ek HF¥ HE-FRAMOEHE —BEHKML -
WwREV —EEGKEAHE B UE i%a‘%fiiiﬁaﬁ UE 4 &
SRS 28 ($ % 203)- H#% " UE A5 ~H L Lz RO EE
UE 4 & SRS £ # 1% % AP-SRS(¥F 8% 204) - B % T 2L 45 4
— @ UE- B»i#i@48E DCI #% R 89 £ 47483 AP-SRS 4%
B> E4748% AP-SRSAEHARHWNE T RkLBHE "H@
(group-wise) g 4~ o
% 7T BAES%BE LTE-A 24 70 Yo Lirasn
AP-SRS E@m#ule = "2 @My HExH—EF %
%] o % % LTE-A % #4 &4 eNB71 ~ UE72 ;X & UE73 - %
#, 4 eNB71 2 & UE72 -~ UE73 %3 4 & % #%& CCO -
CCl1~CC2 X A& CC3-13% CCO A x£ma#ik PCC> XA
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= BXEHBE
Sounding mechanism for LTE-A systems under carrier
aggregation is provided. A UE receives an uplink or

downlink grant transmitted from an eNB over a primary
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carrier in a multi-carrier LTE-A system. The UE
determines indicated carrier(s) and detects a triggering
condition for aperiodic sounding transmission in the grant.
The UE then selects UE-specific sounding reference signal
(SRS) parameters. Finally, the UE transmits an aperiodic
SRS (ap-SRS) over the indicated carrier(s) using the selected
UE-specific SRS parameters. In one embodiment, the
uplink or downlink grant is transmitted via a PDCCH
carrying various DCI formats. Each DCI format contains a
carrier indicator field (CIF) that indicates which carrier is
used for ap-SRS transmission if cross-carrier scheduling is
enabled. In another embodiment, DCI format 3/3A 1is
transmitted via a PDCCH carrying a plurality of information
fields, each field indicates if the UE should enable ap-SRS in

a particular carrier.
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Sounding mechanism for LTE-A systems under carrier

aggregation is provided. @A UE receives an uplink or
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BEBRETZIHEBF EZ AR R ER
SOUNDING MECHANISM UNDER CARRIER AGGREGATION AND
USER EQUIPMENT

O -~ TXEA#HE:
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= BEXEHABE
Sounding mechanism for LTE-A systems under carrier

aggregation is provided. @A UE receives an uplink or
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downlink grant transmitted from an eNB over a primary
carrier in a multi-carrier LTE-A system. The UE
determines indicated carrier(s) and detects a triggering
condition for aperiodic sounding transmission in the grant.
The UE then selects UE-specific sounding reference signal
(SRS) parameters. Finally, the UE transmits an aperiodic
SRS (ap-SRS) over the indicated carrier(s) using the selected
UE-specific SRS parameters. In one embodiment, the
uplink or downlink grant is transmitted via a PDCCH
carrying various DCI formats. Each DCI format contains a
carrier indicator field (CIF) that indicates which carrier is
used for ap-SRS transmission if cross-carrier scheduling is
enabled. In another embodiment, DCI format 3/3A 1is
transmitted via a PDCCH carrying a plurality of information
fields, each field indicates if the UE should enable ap-SRS in

a particular carrier.
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