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(57) Abstract: The present specification provides a method for re-
porting aperiodic channel state information (CSI) in a wireless com-
munication system. Specifically, a method performed by the terminal
comprises a step of receiving configuration information with respect
to at least one reporting setting from a base station; a step of receiv-
ing control information indicating a measurement resource (MR) as-
sociated with the aperiodic CSI report from the base station; a step of
computing aperiodic CSI on the basis of a particular reporting setting
associated with the control information; and a step of transmitting
the aperiodic CSI to the base station through a physical uplink con-
trol channel (PUCCH).

(57) 8 %FA: 2 HAAE T T2 Al2Hle A wF7]H
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A= 5 S ALE A= R 7] x5h4
E 2] A(trigger) 1 °] aperiodic CSIE H.215F= WHH & A &-3ko] 4] o] it}
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H] 5=7] A (aperiodic) CSI .21} I3 ¥ =74 219 (measurement resource, MR)-S-
A eHE Alo] ARE 7| A5 21 H st G, A7 54 ADE Ad
=42 93k A9 (channel measurement resource, CMR) == 1HA] 542 9] ¢k
A9 (interference measurement resource, IMR) & % o] &t 5}UE X 3151 A7)
Aol QHe} A 54 Bl M ¥ (reporting setting)©l] 7] 33}

H| 5>7] 4 (aperiodic) CSIE A4 Hcomputation)shi= W A]; 2 7] 8] 527] 4]
(aperiodic) CSIE PUCCH(physical uplink control channel) 7ol 4] 7] A = & &

AFehis @A E £3ehs A 5408 it

[9] T3, B A A o] A A7] CMR-S CSI-RS A (resource)©| H, 47| IMR-Z
CSI-IM A}¢] &=3= ICSI(interference CSI)-RS A1 1 A& 57 o & g},
[10] ok E Ao 7] 54 B Al M ¥ (report setting)-> 7] Al o] 7 Kol

70
A& XA = F5H AN S 25 E38H = KAl Ml E (report setting) ¢ A2
Ex o= 3t}
[11] ok B A Ao A Bl Al ' (reporting setting)> & o] &= &1} 9] CMR &=
Aol 5 519 IMR 5 Aol & st E X6t Al 53 = g
3

[12] TS,

U E3eh= sle 54 o= g

[13] Egh g A A el A 7] CST & el A A A Hoa M’ (report setting)©ll
EoE = SA ANE S AREE Y] VA F o2 Y Al E AlE
S o7 g

[14] 3, 2 g Aol 3] 54 A G7] CSL2 e alsky] A Al
A 7] CST 87 = Al g = Al 2 A|gke] §Fel A& S o=

[15] EE, 2 A A oA Al Al L ARl gk A BRG] Al 2 Al ZRol] o g
JH.= RRC A1 H (signaling)S -8l 7] VA= S 27 H 4% = A&
53 o= g

[16] gk 2 A Ao A 7] F7d A CSI E S (acquisition) S 913l AF-E-E =
Ae5Hdow g0

[17] L3 E FAAE T T2 A 2" A 1] F=7] 4] (aperiodic) CSI(Channel State

Information)& X 3l(report)s= Witol] QJoj A, -4 AN o & F421817] 9138
RF(Radio Frequency) ¥ 5; % 47| RF 253} 7| 58 o2 AAH ] =

A B Eheha, A7) E2AA s, 2ol shibe] .31 AY (reporting
setting)°l] ] ¢+ A4 A (configuration) 4 H. & 7| A| =3 . 2 HE 22131 A7

H] 5=7] A (aperiodic) CSI .21} I3 ¥ =74 219 (measurement resource, MR)-S-
AA8h= Ao ARE 7| A5 Q2 5E FAlet, A7 SA A Ad 585
¢t 2191 (channel measurement resource, CMR) B== 7Hd &4 -8 ¢k A<

(interference measurement resource, IMR) % 2] o] &= Spu& X 8151 ; 7] A o]

AR} AdHAE 54 H 31 MY (reporting setting)©l] 7| &3} B|5>7] 4 (aperiodic)
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P2 QAL Z T2 R AN QY75 S FHOR G RRE PYow
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AfH R FAE stz U EYTY S
4= (terminal node) =4 2] 2| & zt 7| A 7ol o8 =3 B =
Ao AHH 54 22 7ol whehA = 714152 A9 == (upper node)©l]
ole =3 d =5 vk =, 71 A =& E9ehs v o] U E S A == S (network
nodes)@ ©]Fo A = U E Ao A @yl 5418 &) 8 = = tf st
SAEZ VA B VA5 ol 2l e U EY A =rEl o =alE
J o2 2 3k}, 7] A =1(BS: Base Station)'= 317 =7 (fixed station), Node B,
eNB(evolved-NodeB), BTS(base transceiver system), <4 Al 2= 3 Q1 E(AP: Access
Point), remote radio head(RRH), transmission point (TP), reception point (RP),
T A7 (relay) 2l &ofel olal] thA2 5= ghvh. L3, "I (Terminal)'
AAEH AL o]l 5 S 7HE 4 91 2™, UE(User Equipment), MS(Mobile Station),
UT(user terminal), MSS(Mobile Subscriber Station), SS(Subscriber Station),
AMS(Advanced Mobile Station), WT(Wireless terminal), MTC(Machine-Type
Communication) %], M2M(Machine-to-Machine) %], D2D(Device-to-Device)
A ol &2 A = vk
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o] 5}¢] 7] <2 CDMA(code division multiple access), FDMA(frequency division
multiple access), TDMA(time division multiple access), OFDMA (orthogonal
frequency division multiple access), SC-FDMA(single carrier frequency division
multiple access), NOMA (non-orthogonal multiple access) & 2} -2 o} &gk F4
74 Al 2~Hlof] o] 85 4= It} CDMA = UTRA(universal terrestrial radio access)t}
CDMA20007} -2 541 7] < (radio technology)® -7-& 2 4= 31t} TDMA+=
GSM(global system for mobile communications)/GPRS(general packet radio
service)/EDGE(enhanced data rates for GSM evolution)®} £ 54 7= 2 3 €
7+ 31} OFDMA = IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20,
E-UTRA(evolved UTRA) 53 2 4 7| =2 -3 € 5= 3tk UTRA=
UMTS(universal mobile telecommunications system)2| o]t} 3GPP(3rd
generation partnership project) LTE(long term evolution)<> E-UTRAE A}-&38} &=
E-UMTS(evolved UMTS) 2| & -2 4], 3laFw =19l A OFDMAE #8331
A}aFe o] ] SC-FDMA S A& 30}, LTE-A(advanced):= 3GPP LTES] W 3}o|t},

o g ol Aol 52 74 A E Al =55 <1 IEEE 802, 3GPP 3 3GPP2 &

Aol 5 shitel] WA EE HA SN o8 FwkAE S glek. =, 2oy o
AN E & g o] Ve Ak B eE] meuly] 98 Hsi e
BAE Eiz PRS- 3] EA R o SEAE S ol T, B A ol A
AL Qi BE GOl 5 4] B Ao o8] did 5 gl

g & g3l A 3171 98, 3GPP LTE/LTE-AS & 7] 3FA] gk B kg 9

R EL
S 18 P wgo] 488 gl FA A A 2o T4 Eeele] FaE
vhERL LY,

3GPP LTE/LTE-A¢ A = FDD(Frequency Division Duplex)®ll 28 7} 3%t EF9] 1
4 32 2 ¢ (radio frame) 7-Z ¢} TDD(Time Division Duplex)l] -8 7} ¢t B} 9
20] 41 ZH Q) 2 E AL g

oA A Zylele] Az d o)A o] Z17]3= T s=1/(15000%2048)2] A7k
w o] mE R shaFE A W A A S-S T_=307200%T_s=10ms 2]
TS 7R = A Tl o2 AR

T 19 () Y 1 A Ty e 25 A s B 1 A T e
Z o] Z=(full duplex) 2 HFo] F(half duplex) FDDol| 2.5 44 4= gt}

A1 3 2] 9 (radio frame)< 1071 2] A H 3 2| 9 (subframe) 2. 2 -4 H T}, 3Fr}2
A 298 T slot=15360*T_s=0.5ms 4 o] 2] 207 ¢] £F o7 FA %, Z+
S 0 H 19744 9 QlE A7} ol T}, st o] A B # 92 Al 7E o < (time
domain)ol| A &4 21 27 2] L£FE (slo) Q& FAH I, B = &F 2 2
LE2i+1 2 PR s B Lol S ASaEki= 2= AgHS
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TTI(transmission time interval)©] 2} gt} o] & Eo, dlufo] A H g9l o=
Ims©o] 3L, 3} &34 dol= 0.5msd AU

FDDo| A & A A5 D ol A A2 T3 oA g
Zo]% FDDel| Al §to] gli= "k, vko]F FDD & 2ol A @& T Al o dAF H
TAle o g gl

shuo] £33 A[ZF & 9ol A &2 OFDM(orthogonal frequency division
multiplexing) 4 -8 E3F5tal, F=3F5 o 9 of| A t}4=2] 241 & 5(RB: Resource
Block)< 31¢tt}. 3GPP LTE= 33 & =10 A OFDMAE AF-8-3 2 = OFDM
A E-& Fhte] A E- - 7ksymbol period)S %81 817] $13F Zl o]t} OFDM 4 &2
stibo] SC-FDMA A& Hi= Al & -3kolgfar & 4= Q) th. AF9 E-F(resource
block)> A & w9l o] oL, sfrto] &3tol| A o] A2l
Hk<& 3} (subcarrier) & 3§13}

%19 (b))« B 2 2 Y F-F(frame structure type 2)E W EFH T

EF] 2 FA Z 9| 9le 7 153600+T_s=5ms2] 2 o] 2] 270 ¢] 3} 3 ) 9} (half
frame) 0. 2 T~ H ). 2+ SFZ 2 7 2 30720*T_s=1ms 4 °] 2] 571 <]
AMBpzgelow A,

TDD A Z=819] Bt} 2 ¢ Q) ol M e A-ah = =
-~/ (uplink-downlink configuration) =& A H X g ol tfslo] 43+ = 9}
8t A7 (= o =A] YERW = T F ol th

X 12 AFH A FE A A= Ve

N

[E1]
Uplink- Downlink- Subframe number
Downlink to-Uplink
configurat Switch-
ion point 0 1 [ 2]3[as5]e|7]8]¢9
periodicity
0 bms D 5 U U 8] D S U V) u
1 bms D S U U D D S u v) D
2 bms D 3 U D D D 3 U D D
3 10ms D 5 U V) 8] D D D D D
4 10ms D 3 U U D D D D D D
5 10ms D 3 U D D D D D D D
6 b5ms D S U U U D S u v) D
& Fxetd, T Qe 4B LYl 32, D= st Y A A
At ez S et o, Ue AFE A A5S At AAEZH A S
LERH Y, 'S's= DwPTS(Downlink Pilot Time Slot), X.& -7 GP: Guard Period),

UpPTS(Uplink Pilot Time Slot) 37F#1 &] B =g FA ¥ &= A~ ¥ A
4] B 3 7 Q] (special subframe)< L EF T
DwPTS<= whidoll M o] 7] A |4, &7 3} B A E g0l AR E .
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Ao 2 &l A Ao A A7 = IHY S A ASHY] § gk -1ko) T
ZF B el i 2T slot=15360%T s=0.5ms 4 o] 9] 321 Y S£FE2i+1 2
T

4GP A-AGYA T TR TRE 5 glom, 4 A AR YA
SEEL DS EREES R CEREES DERERYES R
SEI

stfEl o AEad s A= A s AR A st AR

A 3LE] = A" S Ak A A (switching point)o] 2 3F}, A3k A A ¢

F-71/d (Switch-point periodicity)< 73 = A Bz g 1} stk A

A Bz Qo] Aty = fdol A5 vy = F71E o1 5HY, 5ms 4=
10ms7F 2% A D ¥}, 5ms e A-AFske] 1 ASE A A o] F7]E 7HA] &=
gz 229 A B Z e d(S)<Z SFZ-Z 2§} vtk E A 6FaL, Sms

SR -4 E A A A R o 2715 7R = A ol A A

Sz g el vF E A g

BE A Aol A, 0, s A E 2 Q) 2 DWPTST ot % 2 AE9-& A
ko]t UpPTS E A B X g A B g Qo] uf 2 o]o 2] i= A H Z g2
A dEE I A AE ol

ol 2] gk A A-etF P A A Al ¥ AR EN VA T3 gdo] B

43 P& vk 7 AT FFYASFY A T G Rk vk gept Ty
Anel QlE|zmte Agatomy 4 weajole] Aahe 2ot E 2 SaAH o
B e whe] Al 4 Aok EW, A AR Q%] gy

= A

o A 1 9} n}zk714] 2 PDCCH(Physical Downlink
Control Channe) & &3l A5E = lom, WEH YRIAM BHIEI|1AE
A} ' (broadcast channel)= &3l & o] B& v 3750 =2 HAH5E 5% g}

¥ 25z 29 A EZ o] FFA(DwPTS/GP/UpPTS 2] 4 o])& vpehdit),
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8
[3%2]
Special Normal cyclic prefix in | Extended cyclic prefix
subframe downlink in downlink
configuration | DwPTS UpPTS DwPTS UpPTS
Normal | Extended Normal | Extended
cyclic| cyclic cyclic cyclic
prefix | prefix prefix prefix
in in in in
uplink | uplink uplink uplink
0 65927, 7680 -7,
1 19760-7, 20480-7,
21927, 2560 -7,
2 21952-7, | 2192-7, 2560-7. | 23040-7,
3 241447 25600-T
4 263361, 7680 -7,
5 65921, 20480-7, | 43847, 5120-17,
6 19760-7, 23040-7,
43841, 5120-17,
7 219527, - - -
8 241447, - - -
S 1] Aol uhE A Z Qo] i skl oAl wabshe, A
zegle) E3H = P kg e 5 i B T Qle) £3H = SEe
2ol 33153 OFDM A 29| %= thefabsl W e 5= gloh.
S0 Bogol 89 4 gliz T4 B4 Aol A shitbe] g
=50 gk A9 18] = (resource grid)E o] A| §F LoH o] T}
508 Fxshul, shte] S SR Az P olol A Bae] OFDM A4S

FORI o] 7| M, ekt o] ehak A1 =352 770 ¢ OFD
shibel A9l BB Fuia o ool A 127)¢] B WS Eake
NA o2 7l ey, ool $4E = AL ohh
A 18] = Aol A ZF @ A(element) & AFY 2 A (resource element) 3}l
2] 219 E-5(RB: resource block)< 12 x 7 719 A1) @ A& ¥3%+3 U}.
st = s3] X8 = A E559 5 N'DL2 8t 3Fd = A%
™ & Z (bandwidth)ol] 243},
AEFP A Exe TR otFgE A £ Fx29 U 7 Uk
T3 Eugo] Aed o= T Bl Al el A Sk =
el 25 e
238 Fxet, B Lol AMA S50l A o] i 371 2] OFDM
o] Ao} A Eol ddE = Ao & 9 (control region)©| 31, 1} 2] OFDM
2 PDSCH(Physical Downlink Shared Channel)©] 2% = o] H
(data region)©] U}, 3GPP LTE A A}-8-% = sl &FH A1 Ao a1 d o] Ay =
PCFICH(Physical Control Format Indicator Channel), PDCCH(Physical Downlink
Control Channel), PHICH(Physical Hybrid-ARQ Indicator Channel) 5 ©] )
PCFICH+= A H. 29|91 o] A A OFDM Al &=oll Al g3 51, Al H g U]
Aol AEE2] AFS H38lo] AL-85 = OFDM A EE2] 7(=, Alo] o<

HH

&

-

T
=
T
=

o X o

H=
=
H=
=
oz
-1
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[71]

[72]

9

A7)ol w3 AR E Y2} PHICH: 48 & 2] theh &5 Al dola,
HARQ(Hybrid Automatic Repeat Request)©l] tfl ¢t
ACK(Acknowledgement)/NACK(Not-Acknowledgement) 21 & & }21}, PDCCHE
28] AFu = Ao JHE 53 A A o] A B(DCIL: downlink control
information) e}l o}, SFEFE A Al A B = AR A A 3 R, s eE A
A S AR = ol o] vl 1 Fof o g A ek = Al S(Tx) 39 Ao
Hed g s

PDCCH*= DL-SCH(Downlink Shared Channel)2] -1 & 4 2 %
SteFY A 1M E gl $ht}), UL-SCH(Uplink Shared Channel) 2] A}
HAH (o] & &Y A THEZIE $Ht}), PCH(Paging Channel)ol 4] 2]
7] o] % (paging) 4 B, DL-SCHell A 2] A] 28l A1 PDSCHel A A4 3= 9y
N M| 2~ ¥ (random access response) ¥} 752 A9 €] o] o] (upper-layer) A ©]
H A X[ of] T gk 2p S, o of v 155 uff s o) o §t d S 99
Aol &2 A3, VolP(Voice over IP)9] 243} 5-& UE F Ut} H5¢
PDCCHE -2 Alo] 49 HeollA d5d 7 o, G2 549 PDCCHE &
FUYE S 4 At} PDCCHE 3y 5= H5729] 15-%] 21 CCE(control channel
elements)®] H 3o 2 A HT CCEE T4 g o] Aol up&
% 3} 5(coding rate)& PDCCHOl Al&3817] A3t AF85 &= =24 &
welolth CCET 5579 A 8 4“1 (resource element group)E°ll o -5-H Ut}
PDCCHS| 2% 9 A8 7153 PDCCHS] H| E 3= CCEE 9] -9} CCEE°ll
ol AT == Hz 3t ko] A AAol wpet A Ht

71 A & ghido) A A 43t = DCIo whe} PDCCH ¥9-& A A 81 ar, A4 o]
A Kol CRC(Cyclic Redundancy Check)S £91t}. CRColl = PDCCHE]
- AHowner)H £ 520 ule} 173k 2] 'H 2} (0] & RNTI(Radio Network
Temporary Identifier) e} 2l §Hct)7F vl 2~ 7] @), 574 of wib-S 9]¢ PDCCHEFH
o] a1f-gk 2 H AL o] & E0] C-RNTI(Cell-RNTI) 7} CRCOl w27 2
ATH = o] A WA A & 913 PDCCHEH F o] 3 XAl 22} o & &
P-RNTI(Paging-RNTI)7} CRCOl mp2=7] = 4= QIth Al 28] A1 U] & F-4 4 o2
Al 228l 4 B 5-5(SIB: system information block)E 9] ¢+ PDCCHz}A A| 2~ 8l 2 B2,
218 2}, SI-RNTI(system information RNTI)7} CRCel| v} =7 € 4= glt), whiko]
W NA| 2 el Eo] Aol digh §Hd Wy A2 §HES A A8H]
#3F, RA-RNTI(random access-RNTI)7} CRCel| w}271 = 4= qlt},

EPDCCH(enhanced PDCCH)+= &% 5 % (UE-specific) A 71 & & Y&},
EPDCCH+= @ 543517 4% =+¢] A9 &5 (PRB: physical resource block)©l
A ghe) vpA] el A< gk vk} 7o] PDCCH= A H g 9l o] A A
S50l A del o 371 2] OFDM A &0l 52 4= 9l o1, EPDCCH:=
PDCCH o] & 9] #}l el A A= 4 vk M B 2# 9 f EPDCCH7}
A2 = A, A E)S A AT AILE P (oS 50, RRC A 2EH 5=

uﬂ(o]g
1

do Hd
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[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]
[82]
[83]

[84]

10

Tl whio] AAE vt

EPDCCH+= DL-SCH®} #& ¥ d 5 =9, 244l oo % HARQ A X, UL-SCH®}
AAE Ag ¥ 29 st 2 HARQ A X, SL-SCH(Sidelink Shared Channel)
PSCCH(Physical Sidelink Control Channel) @} &+ ® 29l 3t 4 B 5& Y& 5
UTE T 9] EPDCCH7F Al 1€ o+ 9l o, @S EPCCHO A EE ZFUEHHE &

A
T At

EPDCCH+= 8t} 5= 21 o] 9] A&¥ %1 B ¥ CCE(ECCE: enhanced CCE)E
o] &3te] A% 4= ¢lom, ZEPDCCH £ H & v 9] EPDCCH ¥ ECCE 2]
M7k A A o

7} ECCET &9 A9 8 4 7155 (EREG: enhanced resource element group) 2 =
T4 € 4= 9lt}. EREGE ECCE2| REoN 9] vj|F -2 A 2| 5}7] 9l5Fe] AL-&-H ).
PRB % & 1671 2] EREG7} &A%t} Z- PRB %4 ol 4] DMRSE L} 2= REE
Al 9] 8tal, ¥ RE= F3771 S7hshe oA 2 1 o A gko] F7tsh=
T THE 0 WA 157441 o] HE7F o]

w2 5529 EPDCCHE B UE R 3 5= T} ol & &0, ?do] EPDCCH
A4S RYUEH = dvbe] PRB A W 3y == 5 719 EPDCCH A E 7}

B E 7|59 ECCEZF H 3 ¥ 0 24 EPCCHE 93 A & =
3 3} (coding rate)©] A A= 4= Tt EPCCHE A9 4 A F-(localized
transmission) == F-4F4 A $(distributed transmission)2 A8 9= Q1 o1 o] 9]
ut2} PRB W RE®| ECCES] w33 o] &} 4= gt}

L4 o] A8d ¢ e T FA A LHlo A ARk A A E
g Qo] FZ2E eI

S 45 Fxsd, dgE A A8 2y Tk o Ao
qd o7 i = ) Alo] o= AaFH T Ao A
PUCCH(Physical Uplink Control Channel)®] St t}, t]o|E] & & & A&}
t] o] Bl & 1} 2 3= PUSCH(Physical Uplink Shared Channel)©] at4-¥ ), &
g at 42 A eh] Al shuke] @& PUCCHS) PUSCHS: &
A8k A] =tk

shubo] wrtol] th & PUCCHO &= A B Z 91 Yol 2H9l £-5(RB: Resource
Block) o] St ¥ th RB ol £:31=RBE2 279 &35 9] ZH 7)ol A A &
& 2wkl 5 23] gk} o] & PUCCHO eHd¥ RB A <3 7 Al slot
boundary)°ll A =3} 5= ©K(frequency hopping) ¥ T a1 $HT},

Downlink channel state information (CSI) feedback

& LTE ol A= Ad AR glo] -8 % = open-loop MIMO#}, closed-loop
MIMO F 7FA] %21 w2 o] &) ghet

closed-loop MIMO ©l| 4| = MIMO ¢FE| 12| multiplexing gaine & 7] 9 3
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[91]

[92]
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[94]

[95]

[96]

[97]

[98]

11

o

T @2 77 'H Y AR = CSIE HY 2 2 beamforming 2 533 $HT}.
71 A =& CSIE 2 7] 913l UEel Al PUCCH(Physical Uplink Control CHannel)
T PUSCH(Physwal Uplink Shared CHannel)E & %3} downlink CSIE 3] =
3= el sko)

CSI+= RI(Rank Indicator), PMI(Precoding Matrix Index), CQI(Channel Quality
Indication) Al 7}A] A H. .2 1A ¥-F T}

WA, RIF= A G 9 rank 4 B & YEW, UE7L 59 T3 A ZF 2 & 53
G431 &F3= stream @] 7} =E 2w ghr}

o] k-2 A 9] long term fading®l] ] 3l dominant 3} 7] 274 ¥ =L 2 PMI, CQI %k
HUl 524 o 2 F71 5 7ER 5L UEON A 71 A =r o & o) =) Fl ),

o2, PMIT A E 9] T 5AS 9k g 42 & SINR 5] metricS

7] 0 & UE7} A 38t 7] A5 9] precoding index & LHEFTE.

o8 CQl= ALY A7 & e W= 3o = 54 71 A 5 o] PMIE

ol &g W A& & 3= 572 SINRS o 7| gt}

LTE-A®} & B} A2 H 54l Al 228l o) A = MU-MIMO (multi-user MIMO) &

o] 8-+ F7}4 1 multi-user diversity S € = A o] F7F= g},

ol & 93l A v = Ao A= Bt & accuracy 7 &7 H U

1 ol & MU-MIMO®I| 4 = QFE| L} domain®l] 4] multiplexing %] = UEZ}F2] {4
A EA8H7] kel 3= A Y accuracy7|F ¥ =S &7 UE ¥ ol &}
multiplexing ¥]+= TF& UE9] {Hd ol &= & 4 &-& v x| 7] w0 T},

wheb A LTE-A° A = 3 =9 2] Y accuracy & =] 7] 93] & PMIE long
term and/or wideband PMI$! W12} short term and/or sub-band PMIQ! W2 &=
Lo AAskE Aol A=At

T AY AR ZEY 2] F<E PMIE 14 3} hierarchical codebook
transformation 2] 9] o A| 2 o} ¢} o] A 9 2] long-term covariance matrix &

o] 235} codebook-= transformdl= %l o] )
[=411]

W =norm(W1W2) (1)
A 782 10 A4
w2
(=short term PMI):= short-term 2 g 4 H.& W 517] 9 & 7H= o7 codebook 2]
codeword ©] ™,
w
2 transform® # <& codebook ] codeword,
nornf A)
2 349 A9 Z column E norm©] 1Z normalization® 3 €& 2| 1| st}

712 Witk wae] A 29l Pt vt 2,
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[99]

[100]

[101]

[102]

[103]

[104]

[105]

[106]

[107]
[108]

12
(=221

X 0
Wi(i)=| ' , where X is Nt/2 by M matrix.
0 X ‘

7 colomng
M,

—

] (if rank =), where 1< k,/,m <Mand k,/, m are integer.

k 7 7z

W2( ) , eM eu
= aje.l;l ﬁ;ew , u

4}7] codeword -T-Z 5= cross polarized antenna S A}F-8-8F= SFal QFHE| L FF
kAol e A5 (T 1A qbElL 3 A1 7E Al s s o] v o) Bl
&) A sh= A g 9] correlation 54 2 R 8ho] A A g 2ol T

Cross polarized QFE|H-2] 74 -5~ QFE| L& horizontal antenna group®} vertical
antenna group 2.2 7% & 4= =], 2 QFEY 1 E2 ULA(umform linear array)
QteLfe] SA4S 7RI, 5 Sl Y 21552 co-located ] © 3]

wheb Al ZF 7155 2] QFE L ZF correlation-S -5 $F linear phase increment 5/ 2
72 ™, QFE|Y 15 ZF correlation <= phase rotation'dl 54 & zH=T},

Codebook-2 A= A € & quantization ¥+ ¢k O] 7] w <9l source®l] &l &5F=
Aol 54 IR §EFFe] codebooks A Al 8k= Alo] & @3ttt Hdg 9
H & 8l 7] 772 THE rank 1 codewordE ol = & o] g 2| d 54 o]
812 25 RFE3F= codeword?l] HE ] 91 8-S gkl e 4= Ql )

[57213]
X, (k)
o X, (k)

] =8}2] 30l 4] codeword= Nt (Tx FE| L 57) by 1 2] vectorZ 3 A % ™ A4
vector
X (k)

2} 31 vector

WI)*W2(j)=

52 23} ¥of9lar, Z+ 2 horizontal antenna group} vertical antenna
group?| correlation 54 & H.o]F T,
X, (k)

= ZF QFel Y 15529 QFE| Y} ZT correlation 54 & W) 51 linear phase
incrementE 2= WEH 2 3= Slo] 728k, tl 2421 o 2 DFT 3 & &

ol 4 gt}

L3 CoMPE AslAM % B} & AlY accuracy 7| & 2.5t}

CoMP JT9| 7 -5- o1& 7| Al 5r0] 54 UEC Al T A tolHE 3 ¥
AEEn g o| 22 o 7 oty U7} Al 8] A o2 BAE o] 9l MIMO A A8l o 2
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[110]
[111]

[112]
[113]

[114]

[115]

[116]
[117]
[118]
[119]

[120]

[121]
[122]

[123]

[124]

Zl"zr Sk 2= o]

=, JToll A MU-MIMOE
scheduling ¥]+= UEZ} 3t
oty

YESE, CoMP CB9| 74-% G A 15 Aol Al Aol Al 3= (M4 & 3] 9 517]
A Aagk e AR -Hr

%= single A& MU-MIMO®} v}2F7FA] 2 co
7l &l =& 759 A accuracy 7t &7 ¥ <=

r M
o
H
Ot
N

Restricted RLM and RRM/CSI measurement

Interference coordination®] $+ YH © & aggressor Al o] &

olH

% physical channel 2|
transmission power/activity & = ©| = (zero power® A A 51= &2 7H 4] 3£3}) silent
subframe(almost blank subframe; ABSZ}al 53 5 1 5)S AFE3}AL victim
Alo] o] & 31¢ 8}l UEE schedulingdhi= time domain inter-4! interference
coordination®] 7} 3}t

o] 79 victim A UE2] ¢]7ol 3= interference level©] subframe®l] W&} A = A
W g8k 2= 9o}

o] w], Z} subframe®l| 4] 2] X.t} A 2}3} radio link monitoring(RLM)©] 1}

RSRP/RSRQ 5 measured}= radio resource management (RRM) & 2=
=8 3} 7 L} link adaptation2- %] 3l 4] channel state information(CSD)E =74 3} 7]
A& A, %71 monitoring/measurementi= 7 A ¢} interference 54 = A U &
subframe 2| setE & A| gl of of 3ty

3GPP LTE system©l| 4] i= o} 2| ¢} 7] restricted RLM and RRM/CSI
measurement” | 4 2] ¥ T},

UE procedure for reporting Channel State Information (CSI)

A Zbat Sk 2F A E 2 eNBoll 28] Al o] ¥ = CQIL PMI H/&E3= RIE T4 H
CSIE reporting 57| 918l UE®] 23l o]-8-4 4= At}

&t o} 3} (spatial multiplexing)E 913, W2 # % layer2] 7l 5~(number)©l]
-&-3F= RIE A g5t of ghel.

o] wl, &4 diversity®l] thal| A4 RIT 13} 2T},

o] A% mode 8 1= 92 A A H A5, A4 AlS 32 E pmi-RI-Report?]]
2] &l PMI/RI reporting e S} A 1 34| &-& = Sl T}

A Bz Q) o]
Cesro

el
Cesin

2 A ASlA FAH A, S-S resource-restricted CSI measurements =
TAE 49

o] o, CSI reporting<> 5712 o] Avf W=7 4 < 4= Ut}
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ko] shifol A4t9] serving cell= 74 © T, 24 3} % serving cellof] 4 TF
CSIE AE2 4 3

o] 5 A]o] PUSCH % PUCCH #&-& 8l A H A &= 45, &
e} ko] UE:= PUSCH7F & 5 %] @& A B3z e 9] ol A PUCCH®]
714 & = reporting 3| ©F $+T,

o] S Aol PUSCH R PUCCH A& 8l 7454 &= 45, &
PUSCH 34 ¥b-2 A H 2 g Q) of| A & A 9] serveellindexE ZE = cerving cell ]
PUSCHe®l| tf g+ 5=7] 4 1 CSIE reporting3f| oF §+},

o u], g2 pUSCHeI W3l &< 3 PUCCH 7| 12| F=7] %] Q1 CSI reporting
format= AF-8-3fo] oF gkt

g o] S {AE 54 2308 W5 A 5-lliz, PUSCHE 38l Bl 5714
CSI reporting S 3l of §H}.

H]5=7] & CQI/PMI reporting, RI reporting<> CSI 3] == §-3 o] RI reporting-S
A3t 7ol v, Ao

Rk s (SUbband)Q] set-Z Uk % =1 Al 225 o o 2 A o] 8l F3h= CQI
reporting = evaluate & 5~ 31T}

subband k 711 ] PRBEZ -/ ¥ seto] 2, o] W] ki= system bandwidth 2]
la=o| T},

S set®] \}A] 2} subband =

7\7 DL

o whet 914421 PRB |57k k T} 4 5 gl
Z\/RB’

of| 23] 50 % system bandewidth] 7] 4=

N = Lv;};‘ /ﬂ

o2 Aol & Qi

subband & & & F-afpol| A Al 2tsto] akapTt F7LekE oA B
A7) (size)7F F7F8HA] ¢ 429 2 index ¥ o of &HT},

32 A EWME A7](k)%} system bandwith®] 7-4]-& L}EFA 3ol T}
[3%3]

Eohe
3k CSIE

System Bandwidth | Subband Size
NRE (k)
6 — 7 NA
8 - 10 4
11 - 26 4
27 - 63 6
64 - 110 8

aperiodic multiple IMR configuration method for advanced interference

measurement
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¥ WA Aol A= FD-MIMO 37 ' New RAT#} 2o, multi antennaZ 7}

71 A =1 ALo] ol A MIMO / multi-user operationS- 913 Hd 54 &
agdo= sr] A8, shube] CSI processel] A &2 TFE 3527l 9] interference
measurement resource (IMR)E- 2 A 5} o] A}-8-3Fa14} & |, 1 configuration 4
1 & & IMR & on-demand %2 © 2 AL-8-3F o 9 signaling 2 71 -&2}ol tf 5
g gk

] 3te], &l IMR-S AF&-31o] =74 ¢t interference S L8] 3Fo] CSIE A4 2
B33 A} & wf 9] K37 signaling 2 71 E 2ol &l AlQFgtr,

eFD-MIMO °l| 4] = 7| <& LTE-A7FA] 2] & tf] 8 port2] transmit antenna port T 21
Z tl 64 port74] 2] transmit portE L& 83l 131, ©]3= NR-MIMO = 3 3] 5] H A]
FAEAY B sold Aot}

o] 4%, CSIE A st7] 913 CSIRSE 93l &9 ¥ REZF F-718t o] overhead 7}
7t 7] wWiioll, o] overheadE E©]7] 9§t Wi o] # g sl

ol & A8l CSIRSE 714 22 HAFdh= thil Zagh Aol 7k A st
k= sho] 3 CSIE A4S 5 3Fi= aperiodic CSIRS7F a1 ¥ 31§l T},

kA o] aperiodic CSIRS©]] }ﬂﬂ aperiodic IMR7} 2 Q &} T},

FEgh New RATOI A= U1 & 5old UEE A 3t7] 93] MU-MIMOS] A 5]
U & T8 8k ] ¥ 5L drt.

o] Z 9 &l MUE &l ZF UEZF A &l Al 1] %] = interference 2] <3k =4
Aol T8}/ ¥ al, 53] A 2 t}E analog beam = A}-85F= T Aol 9
interference & =4 OH of b= A2 M 5749 d a7t AT

ol e} & o] o] interference & 574 3t7] 9138l 712 LTE®) ¥l 3l ¢ B2 IMRE
dA s oF & B A o] FrbsHA H AT

SFA] vk New RATOl A = always-on signalingE # t) ¢t Fo| = WaFo 2 7tu1
AN

T3, CSI-IM 9] overheadE &°]7] ¥ 8ll, 71 2] periodic gt IMR ™4l on-demand
WAl (e, 7] A 5ro] A A 2 interference S measure 3L AL & W] 7k IMR-&
measure)dhi= W21 © 2 aperiodic IMR-E AF-8-3F= Al o] ulghA 5t}

a2 B g MA o A = aperiodic CSI-IM < 9] 3l multiple CSI-IM=
configuredhi= 2] 2 & CSI-IMS AF-&317] 9 $F signaling & 1 5 2}el] o 3
Al kgt

st Sl CSI-IM 2 2 H-E =4 3t interference S 31 8}o] CSIE A4t 2
B a135ta1z} & o] o] & 9] % signaling 2 71 & 2ol o 8] A kgt

B YA Aol A 7]t 7] A = 2] 8 A -2 cell, base station, eNB, sector,
transmission point (TP), reception point (RP), remote radio head(RRH), relay%—Q]
_/_1"__3,:/1\_]_ pointoﬂ ps) _Q.E] 0] Iq_

tsto], 54 541 pomtoﬂ X component carrier& 7-w-5F7] 918k EZ &4
Fo] 2 ALgH T

&

],

Olt
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[154] 53] ¥ HAAM oAM= Hel A VA =] WA o 24 dhie] A DL/UL A$&
T35l = *] & transmission and reception point (TRP)E A}-8-3HT}
[155] 71 TRP= &4 E8] 4 A (physical cell) == 59 &2 4 A 135 £+

N

E-A Analog beam == 57 Analog beam “135-°l] t-3-2 4= 9l

[156] L3t o] 3}oll 4] Antenna porti= (4 ] %= & U Resource block W o] A4]) & gt
e &4 (e.g., delay profile, Doppler spread 5)S 7F4 & 4= = 72| Antenna
clementE | 1| gk},

[1571  o}@Hol A Subframe (SF)= 474 Ak Aol & 2t vhE v = AE A9 &
o] 1| 5} Numerology 8 & SF2] A o] 7} -5 = )t}

[158] & WAA A= H92d CSIRS, CSI-IM o] efat 27| 8ku, o] &= 747}
NR-MIMO®I| A A}-8%] 3= CSI measureE 9 $F RS, interference measure & 9 $F
RSE x] =] 61— Ohj-

[159] olalel = Awl o] Ho|E 9 &l 3GPPLTE A] 4~ 81-S 7o &2 Aot uhal &
g gt

[160]  &FAI"E, AlQb Hy2j o] A& 3= Al 25l 2] W 9]3= 3GPP LTE A =¥ 2]l t} &
Al 2=8l(e.g., UTRA §) 2 2 5 274 7153ttt

[161]
[162] A A LTES] 36.331°0 4] A 2] 3}= CSI-IM 2| configuration-= o} &l 3% 49} £t}
[163] [3%4]
—— ASN1START
CSI-IM-Config-rll ::= SEQUENCE {
csi-IM-ConfigId-rll CSI-IM-ConfigId-rll,
resourceConfig-rll INTEGER (0..31)
subframeConfig-rll INTEGER (0..154),
[[ interferenceMeasRestriction-rl3 BOOLEAN OPTIONAL —-— Need ON
11
}
CSI-IM-ConfigExt-rl2 ::= SEQUENCE {
csi-IM-ConfigId-v1250 CSI-IM-ConfigId-v1250,
resourceConfig-rl2 INTEGER (0..31),
subframeConfig-rl2 INTEGER (0..154),
[[ interferenceMeasRestriction-rl3 BOOLEAN OPTIONAL, -- Need ON
csi-IM-ConfigId-v1310 CSI-IM-ConfigId-v13100PTIONAL -- Need ON
11
}
—— ASNI1STOP

[164] =, csi-IM-Config QFell = csi—IM—ConfigIdQ]r RB 1] IMR ]| RE pattern--
U EF = resourceConfig, & 7] 2 offset-s W EFU = subframeConfig =
o] Fol Xt}

[165] £-3] RE pattern<= 4 port] CSIRS pattern 5 345 A & gl

[166] “12] a1, CSI process W ol &+ 71 9] csi-IM-Configld 7} 7 2] % o] CSI process W] g+
N el CSI-IME E3H8HA] | T,
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[172]
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[174]

[175]

[176]
[177]

[178]

[179]

[180]
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17

1] a1, Aperiodic CSI-IM+= one-shot CSI-IM ¥} semi-persistence CSI-IM 2. =
er X3t 2= O]

TS

U 8t o, One-shot CSI-IM+> TH&of) Al 5 & %] 3= CSI-IM measure indication--
28l 13](i.e 1 subframe)2] CSI-IM measurementS A| A] 8F= H2] o]t}

U] 5}, semi-persistence CSI-IM-2 enable/disable} £-2 H2] o] L1/1.2
signalinge 5-8ll, ¥4 A7k -3t & <QF CSI-IM 2] measure7} 5271 4] & 2 ko] 7))
A A ¥ = & Hl 9] aperiodic CSI-IM©] T},

1¢] 31, 3l % semi-persistence CSI-IM | configuration-> 9| csi-IM-Config <}
-A}8t configurationS 72 = AT},

o}k, o] 7 §- period T} configurationd} il offset- configure ¥ X &&= A&
S o2 7hxid

qkoF 3kt 9] resourceE aperiodic ¥ semi-persistence ] ol 8O =2
/\}%3} | #1384 =, CSI-IMYFE} period”} configure | A 1, 52 # 2] CSI-IM @] A]
A}-8-3F period7} configure®] o] oF $H},

Aperiodic CSI-IM, 5-3] one-shot CSI-IM 2] configuration< A % 5-7] 2 offset©]
Aol ¥ %] ka1, A 2 t}E aperiodic CSI-IM(one-shot CSI-IM)2] 4 -$- 54 A3 &
X Z averagestA] & Zl(i.e. MR on)Q Ex o7 g,

o & 59, FD-MIMO<} -2 7§ /37| parameter - subframeConfig©|
configure ¥ A @531, 7] A 7 o] F-¢fl - = signalings 53 CSI-IM<
measure =4, measure@qud o] ™ CSI-IMS- measuredl] oF 3}F3=A] kol A|
el =

T & NR-MIMOOI| A &= o] ¢} #-AFgE WH2] © 2 aperiodic CSI-IM(one-shot

CSI-IM) configuration®l] = % 7] 2 offsetol] o] 3t configuration®] 5= %] ]

01-0 2= 0
‘l*}/]\

2 g Al A % 71&2] CSI-IMol| F71sko] ICSI-RSell T &l A &t

71 2] CSI-IME LTES] ZP CSI-RS based IMR¥} o] 714 2] powerE
ZAsko] Hil(eg., Mol 7I8keE CQIL 52 A& A3 Hanyshs 42
A}-&-3H= IMR O] T}

U] 3k, ICSI-RSE NZP CSI-RSAH & 3l & resource®ll #] 4 ¥ sequence & A}-8 %
A A d S S48t ofo #HAS IH4] Hal(e.g., (HA Ad 9 eigenvectors
Ha)E 785k WA 8 AFE8hE IMRE 2kt

=, ICSI-RS = CSI-IM¢]| sequence initialization factor ‘5 sequence ¥+
configuration< 333 4= Q)

< Ul 7 A A 22, 7]E LTECN A AH&-8F5= ZP CSI-RS based IMR- CSI-IM
W2l of] & 5} a1, F4 3 NZP CSI-RS based IMRS AF§-3H= 29 5 4]

b 5o el A8 4 3]
ol slef| A ML= e] A< o] Oiu}ud, aperiodic CSI-IM- one-shot CSI-IM 2}

semi-persistence CSI-IM & & 2575 2] A &} a1, =3t CSI-IM- interference power
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[185]

[186]
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[188]

[189]
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[191]

[192]

[193]

[194]

[195]

[196]

18

measure S 9| ¢+ CSI-IM ¥} interference channel 2] measure S 9] ¢+ ICSI-RS = F+5
« %3,

2 A 2, NZP RS 9] sequence detections A3l 59 B 7} H Q51 A] o8&
74 $-(e.g. common initialize factor with same cell ID), configuration =¥ o)l A4 = 3| &
T resource2] -3 §1 & configuration©] AF-8-2 4= Q)1 T},

o| 3}, ¥- g M| Aol A A QF5}i= (CSI) B.aL A" (reporting setting)©l] 3% 8% =
54 A o] XA & F8l CSIE B .al(repor)shi= B o] tii &l z}A| 3]

=4 ;<}<>Joﬂ gk g o= F=shr| = Sk

NR(New Radio) A| 2~ 812 H]| =7 ]le (aperiodic) CSI reportingS- PUSCH7} o}
PUCCHE ©]-&3to] F3sl= W& aLelstal ol

o]e} o) H o] ~AA|EH (scheduhng)o] A Q31X &2 A (resource) &
5%t (55, PUCCHE -53}) aperiodic CSI reporting-& <3 8= 74 -, £ 4 Al A ol A
Nwehis 5 54 A9 XA ko2 8 5 9] aperiodic CSI reporting trigger
glol (=, CSIrequest A& 3lo]) &= aperiodic CSI reporting&
ok Al A © & (implicitly) signaling3l = 5= 21t}

o7\ A, EA =A Ao XA = aperiodic NZP CSI-RS, CSI-IM *=+= ICSI-RS

= Aol % fi}ol o §F joint signaling2 2| V] & 4= 9l

13 st 2 WA A = ol Al A 79 reporting settings 5 574
reporting setting< E 2] A (trigger)3h= Wi & A <tsio},

Aol H Q £ 9131, o] sloll A 'aperiodic NZP CSI-RS, CSI-IM = ICSI-RS
indication &= 2 o] &%= d}1f-ol] T & Joint signaling-> 'RS indication’ == 'A| o] A K
o= thA 0}04 Mg

<r, RS indication H== Ao 4 B = 54 reporting setting®] E 3% = d o &
shuto] 54 A& AA ek ARE T 5 3

o] 7] A, aperiodic NZP CSI-RS, CSI-IM %=+ ICSI-RS:= =4 A o & %= =
AN

B A oR S AYe AQd A4S Y% A (CMR) 2= 1M 4 &
g 29l (IMR) & A o] & 3 & 32831, CSI reporting setting-> CMR H1=
IMR % 4o & sh}E gkl

gk, o] 3tell A A o] sH o] E 913 3GPP New RAT A| =818 7| Hk o = At
ucl—/\]g v &} %] U} A oF H}p Al o] ey = /\] 2~ ®l o] ¥ 9] :=3GPP New RAT
}\]/\Eﬂ ﬂoﬂ o= }\]/\Eﬂ(eg LTE, UTRA o)o = ﬂz% 7bss 4= 9l

a9 a1, 4 A9 (NZP CSI-RS, CSI-IM 3= ICSI-RS)+= W 2] (beam
management) & 57} o} CSI & S (acquisition) & 52 A-8-5 = RSE& 9|v| &

A
T 3

7] ]%T: UE= beam management (BM) %9} BM & %=7} o} CSI & =
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[207]
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[211]
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19

&5 9] RSE (CSI-RS resource set A &) -f-4-5to] UERE &= 4 AT
o] &, UEE CSI 852 93] A-85) 3= RS7} o} 2 reporting setting 7 2-¢]
H R3S T4l R ES 2 -83t0] B929] CSI reporting settings 5 9
21 7 o] ﬂ]oﬂ CSIE AAtstar, 7] A4tg CSIZ 71X = o2 ®H g,
o] w], 7| x| =& @ & reporting setting-2- "4 A (configuration) 3] & 4~ 91 2 1H,
& % configuration-> o} €} 1 W] 33 4-& 4 Q455 X8 4 Aot

1. Reporting setting index

34
T
1_.

o

_—

EE

2. Zt reporting setting®l| 4] 1. 313} CST parameter®] &
of]: CRI(CSI resource indicator), RI(rank indicator), PMI(precoding matrix
indicator), CQI(channel quality indicator)
3. Z} reporting setting | 4] =7 5} ] AL-8-3F RS
ol : CMR(channel measurement resource), IMR(interference measurement resource)
3% 5% reporting setting®l T §+ configuration®] ¥ & YEF 3Eo| T},
[3%5]

Reporting Measure RS Reporting
setting index parameters
0 CMR 0, IMR 0 RI, PMI, COQI
1 CMR 1, IMR O RI, PMI, CQI
2 CMR 0, IMR 1 RI, PMI, CQI
3 (CMR 2, IMR 0), CRI
(CMR 3, IMRO)

371 3 5914 CMR x, IMR yi= Z}Z} 35.529] CMRE, IMRE 5 index x&
7}A] = CMR, index y & 7} 3= IMR-& 574 ¢ CSIE A4k, 18] a1 Alqkd CSIE
H gtk oju| & vt

o] o, edro] ofH Al Mol 54 resource groupoﬂ o] ¢} indicatione 5218k 74 -,

[e] i

=
k& b4 ) reporting setting configuratione 7318}l CSIE AlAF 2 H a1k
A
2=

olstell A, CSIE A4t 2 K 313 reporting setting < 2 8= T & 3F ¥H S

HFH 18 Channel measurement RS (¢l]: CSI-RS) & 4 o] &= &}1} 7} RS indication
¥ ) 31, interference measurement RS (o]: CSI-IM) & 4 o] & 8}1}7F RS
indication ¥l reporting setting-& 2 % 5} 31, 8l & reporting setting®l] th &l CSIE A4k
2 Harsh= Wi ot

o & &1, 3 59 - reporting setting®] W& = A A =131, RS indication®]]
CMR 0, CMR 1, IMR 0°] A A] ¥ $it}aL 812},

o] wf, Y& reporting setting 0, 11| &l &= CSI7} trigger® 3 & =2 {F3}a1,
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[217]
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[224]

[225]

[226]

[227]

[228]

[229]

[230]

[231]

[232]

20
19]) o} $F aperiodic CSIE A4t 0}5_’ 71 A= 0. 52 CSIE K aLgho},

WHH 1S CSI reportingS ¥ $F CMR3} IMR O] A o] & &} 4 5] = A
BT ez Cs19 74]’?} L BuE whgo] st 4 RS - =
3lol AT

L3 7| A& B o IMRE 5 Ao IMRRME Ak g oR
71 A =ro] 18}= {H4] hypothesisE Y= dynamicsHAl AA 8 & 7 &
3lol AT

Hl- 2

HHH 23 reporting setting©l] 4] | 4 3= RS7} = RS indication®l] 3 3}%] =
reporting setting®ll ™ gt CSIE Al4letaL, o] & 7| A= 0. & H 18h= Wl o]t}

k& = AL E RS indication®l] £ reporting setting©l| 4] %] A 5}i= RS7} B
xshE A4S 8l reporting settingoﬂ &l gali= CSIE Alqk/R a1 sk

of| & 50, <=3k 3% 59 72 reporting setting©] &l Al A = 9151, RS
indication®] CMR 0, CMR1, IMR 0°] A A& 1 t}ar 714 gk},

o] wf, Y& reporting setting 0, 11| &l &= CSI7} trigger® 3 & =2 {F3}a1,
19 th gk aperiodic CSIE A4 2 B a8k}

3, A7) 3 59 reporting setting 391 8]l '5}= CRI reporting case 2} 29|
9] CMRo] 2 2 3§t CSI reporting & triggerdtal 2} & wf &, 3l & CMR/IMR©|
5.5 3l RS indication toll £ 3t of oF Sl

WHH 23= 71X o] 54 report setting e & = 2 fAFSHU, B
aperiodic CSI triggerE A4S 87} glvh= Aol A FH s 7HxIth

Lok W Sl o slot(B- 5= subframe)ol] A 7] X =5 o] o] =gk E-A
settingS 91 ¢k RS7F B4 AFE T 7| (== 7H)HE F 3

HH 3

W 3-2 RS indication®l] 2] 3] XA ¥ RS Z o] = & E 381 reporting
settmg S X triggerdshi= WH ol o)

=, W2 241 # RS indication©l| A A Al 8= RS7}F 328 B reporting
setting®l] ™ g+ CSIE 74] A\ ek 4 gl

o & Eo1, 3 59 - reporting setting ©] D}mfﬁ A ¥ ¢] 31, RS indication®]]
CMR 0, CMR 1, IMR 0°] A A| = i t}ar 744 gkt

o] w], W& reporting setting 0, 1, 2, 39l 8] &= CSI7} trigger® A o=
Zbskar, 1ol o gk aperiodic CSIE Al4F 2 H a1k}

W 32 52 RSES 54 o} csp% ARk S Harshs 45, 54 RS

£-3], WH 3-2 RS indication & = | A4 ﬁ RS ﬂ & 1 ] RS(E)°ll o &t
A A3 F 7 A 52 Hd H(averaged) A4 A5 A &8l

i
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21

PHoR, F RS AR VdE = RS S S SULEN ArpA o

RS overhead & &Y 9}5 2347F At

12 a1, W 3<% 3l RS indication ©] A ell, &Y RS indication®l] &= A] g2
RS7F AEH o] glar, w3k sl RS+ W7 2 ¥ 4] &8, = RS indication

Al E EA time period T_expire_start 7-5- o] A7}k A] 2] A]ZF -3k ALolof] 7 4
2 S5 2 o] glojof gt

Al 271 3 59 reporting setting 391 3l & 5F5= CRI reporting case £} 79|
559 CMRE©| & 2% CSI reporting 2 triggershal A & v &=, X A 2] %] 9F-&
CMR-Z 7343+ T_expire_start 7-3F 9ol A 25 3 o] A} A -5 Z o] lofof
ket

U=, UE= 574 CSIAIttE #1él AF-8-5 3= IMR/CMR % RS indication®]
F3hE A 2 MRel thall, 7 H 2 2218 MRS 715 2 & CSIE Al4tsH
L=

)

gk, #l ' RS indication ©] o] Y #] RSO Aol §10& ¢, e
L 2] RSO AE& AA A ZF771F T_expire_end &<t 7154 &= vk
]

ol uf, o] Ym A RSO HES A& B97FAE 5 A7 Wikl

=, -2 54 report setting®l| A A H = B RSEQ AHS gl 2
SAG A A A, s CSIE AtstaL, ol & VA o2 Haud < gl

o] 7] A, T_expire_end+= RRC configuration#} -2 “J-9] 7|3 signaling & 2
vl Al A E 5= Q.

o =
OH ﬂr repomng settmgoﬂ OH DPO}L CSIE= EJ_ SHA] gAY, =2 | CSIE
update 3} A] a1 B 13 4= Q)

Hl- 4

HHH 45 reporting setting©l] 4] ] A 3= CMR RS7} RS indication®l] 3 $+%] =
reporting setting®ll o $+ CS1E A|4tstaL, o] & HarshE ¥ o] o},

w2 241 E RS indication©| A A] A| 8= RS % CMR©o] ¥ ¥ .= reporting

setting®l] T ¢+ CSIE A4t 2 H a1 4= ]U}.

o & E0o1, 7] 3% 59 T2 reporting setting©] kol 7] A4 ¥ ¢l 31, RS
indication®]] CMR 0, CMR 1, IMR 0°] A A ¥] ${t}ar 7} bt

o] wf, Y& reporting setting 0, 1, 2°1| 3l &3F= CSI7} trigger® A &2
ZF=31e] aperiodic CSIE A4t 2 H 318k

I T} & o A 2, RS indication®]] CMR 0, IMR 0, IMR 1°] X A] ¥ 1t} ar
7FA sk},

o] wf, @& reporting setting 0, 2°1| &l &= CSI7} trigger® 3 & =2 JF3}a1,

aperiodic CSIE A4t 2 Bk = gl}

WHH 45 W 29 JAFSHY, 53] CMR 2] update THE A] 9 8F= W2l o] o),
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[252]

[253]

[254]

[255]

[256]

[257]

[258]

[259]

[260]

[261]

[262]

[263]

[264]
[265]

[266]

22

wpebA | W 43 & @ RS indication ©] Aol %< RS indication®l] 3% A ¢F-&
IMRo| A%H o] 9lar, =& sl IMR-S W5 e = %] &-&, 2= RS indication
A A FE 54 time period T_expire_start -7 o] A 7FA] o] Al {F -1F Alo] o]
AE154 R Aol olofof g},

T, UET 54 CSIALRS #13l AF-&-%] = IMR/CMR < RS indication?]]
EH A & MR thel, 7R H 2 =418 MRE 7|02 CSIE AlAtst

L=

$HH, &l & RS indication ©] ol UM 2| CMRE] AFo] gll& 4571 A&
AUTH

ol mf, ¢ &-& L X CMRE] A% A Al -3+ T_expire_end &<t 7]t}
T vt

qHof vhbo] 1 X] CMRE| A&& U3 45, = 54 report setting©l| 4]
Aot B CMRY AE-S gl B S5 A Holl A, |l CSIE ALt 2

3l & T_expire_end= RRC configuration} 52 49 75 signaling & &
whbol Al A= 4 ok

5+, T_expire_end & QF @Eo] Y X CMRE F418HA] & dl& 49, dd-&
&}l & reporting setting®l| 3l F5Fi= CSIE H.alstA| ALY, = s|d CSIE
update 3} A] a1 B 13 4= Q)

vl 5

" 5% reporting setting©l] 4] ] A 3= IMR ©| RS indication®l] 3 $}%] =
reporting setting®l ™ g+ CSIE A4 2 B a1sl= Wi o]t}

k2 =218k RS indication®| A A A| 3= RS 5 IMR©] 31 5.& reporting
setting®l] Tk CSIE AlAF R Harsk =l

o & E0o1, 7] 3% 59 T2 reporting setting©] kol 7] A4 ¥ ¢l 31, RS
indication®] CMR 0, CMR 1, IMR 0©] 33} 5] o] 2 A[ | 1t} a1 74 gkt

o] w], ¥ reporting setting 0, 1, 39l 8l &3= CSI7} trigger® A o=
b5k, o] ol o gt aperiodic CSIE Al4F 2 H a1kt

I T} 2 o A| &, RS indication®]] CMR 0, IMR 0, IMR 10] %385 o] A 5] )&
7 5-, @2 reporting setting 0, 2 ©l] T 2] reporting setting 1, 31 3l &3} =
CSI7} trigger®l A1 &2 {F-3}9] aperiodic CSIE Al4F 2 B.a1gkc}

W 55 W 29 J-AFSHY, 53] IMR 9] update RS- supportShi B4 o o},

whe} A, HHH 5= &l RS indication ©] Aol &Y RS indication®l] 3 §F%] X] &2
CMRo] A&H Aol 9lar, T8 3l d CMR-S U7 8 5 #| &2, = RS
indication A] A8 &4 time period T_expire_start T-5 o] A7} 2] 2] A| 7k -3}
Abololl A E/574 | 2] o] 9lofof g}

1=, UE= 574 CSIAILES #l el AF-&% 1= IMR/CMR % RS indication®]]
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[268]

[269]

[270]

[271]

[272]

[273]

[274]

[275]

[276]
[277]

[278]

[279]

[280]

[281]

[282]

e A e MRell tha, 7hd 2 A9 MRE 71E 0 2 CSIE ALta)

gh4, 3 RS indication ©] el Y] IMRS] AEo] gl& A7 AS
At}
AT

qhoF thiko] b x| IMR O] A E-& 1% A5, ThA] 2l 574 report
M i e

RE A%& &9l U A% Al dol A, dlld CSIE

3l & T_expire_end= RRC configuration} 52 49 75 signaling & &
whkol Al A= o At

qFoF T _expire_end & 9t @do] YW A IMRE 741814 13l & 745, b
3l reporting setting®l] 3l F3l= CSIE HalsHA] EAY, =2 & CSIE
update 3} A] a1 B 13 4= Q)

et WA S ARE-SE A -9-, CST timing> 71 mhA] 2kl A 4/Z 4 H RS timing

Sl o R AAEY.

QA A HPH 2 W A] U 4ol 4] A A E] = T expire_start 2/
T_expire_endi= RRC9} 2 49| 715 signaling® 7] X =5 o] wiibof Al 44

A
T At

FohA o, 7

2

=2
=]
=] A
el 27k =]z o g A

=

olt

kx| 23 RS indication®] CSI request®} 8 5= 9] signaling & 2 A] o] ARE-5] =
749 CSI1E H.arshe Whgol o el 714 o & 4w E o,

o] 7] A1, RS indication-< CSI request®} 54 DCI9] different fieldE A}F-8-3FA
=, 459 DCIE AHE & 4= .

71 CSI requestell A %] A &+ &7 reporting setting®l] 3£ g5 o] = RSES
A3 T expire o] W oll B A F-5] of of gt}

ol e} & T expirei= & 50f e v} 2ol CSIrequestE THdo] 42218k
2 7] S 2, T _expire_start (510)7-F o] A A A 3LE, T_expire_end (520)7+F
7FA] % T_expire_start + T_expire_end = T_expire’-5- 2] A|ZF -3k otol] s &
RSE 0| AF ¥ ofof ahi= Aoz Hoe 4 gt}

whok g Al 7k -7 B¢ CSIrequestol] A X4 3F RSE o] B5F Al ¥ ] ¢ko
A5, W& 8l CSI requestl] 8l &3} CSI reportingS- =3 5} &A1,
Aol reportst 3 T CSIE updated}A] a1 A58 4= Q1T

expire_start = T_expire_endZ A A3}, & T] W@edh -31 A o]

g Hob

=
-
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[297]
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24

L3H T expire_start, T_expire_end RRC configuration®} 42 291 A5
signaling 2 %3 Wikel A A4 5 ¢

o] ), CSI feedback timing & 2 T_expire_end Al 7 Alolol] AA Ao Az
zbo] Mg ojof 5lar, ool tf&f 4}<z 3 CSI feedback timing©] A}§-

kA A PHE-S UL AR & (resource allocation)©] 2 2 §17] ] -9,
CMR/IMR indication<> DL DCIZ %2 4= gl t}.

FAFEE E-4 & 914, DL DCIZ (explicit 3= implicit) aperiodic CSI trigger S
8= 74 -9-, (short B2+= long) PUCCHE %-3l|, UL DCIE (explicit B=+= implicit)
aperiodic CSI triggerE 3= 7 -, PUSCHE &-8l] CSIreporting®| -3 2 = 3l

& 2 B A Ao A Ajbet= Wil S ek v FA o] A&
B A A S =2 & 62 T4 A A 28lo A B]F=7] 4] (aperiodic)
CSI(Channel State Information)E X.3L(report)s} 7] 9]¢ whiko] &2} i S
SR=Rti=g
wike Hol & sk (CSI) H.al M8 (reporting setting)©l] T g+
4 A (configuration) A B & 7| A = 0. 2 H-¥ ~213H(S610).
o] 7] A, B3l M ¥ (reporting setting)~> %] o & 3}1}9] CMR HE4= 4 o] & 3} 9]
IMR T Aol & a5 F39+3 = v
oA AR A, A7) Aok st o] CMR B 4 o] & 5] IMR =
Aol x 33 3ok A e A Ao 5dl9 5= 9
18] ar, Ay @ 4] ¥]5=7] A (aperiodic) CSI H.alel A H =74 A9
(measurement resource, MR)= A A|8}= Ao A HE 7| X| = 0 & HE
213 H(S620).
A7 A, A7 54
CMR) &= (H] 5%

Holw shts £

i
o
29
t
o
o

[e]

{©

:
|

N

}

Ad =48 93 A2 (channel measurement resource,
o]

oL
o

A9 (interference measurement resource, IMR) %

o
>0
N rq,

N

}7] Alo] A el B ¥ 57 B i1 MY (reporting

setting)®l 7| Z 3} <] 7] 4 (aperiodic) CSIE 7|4 Hcomputation) $HHS630).
7] 57 ®.31 Al ' (report setting)> 7] Alo] A Kol o] XA H = HA

AH1-S 25 E 8kl Hoal MY (report setting) Y 5+ U

w2 A}7] Bl 7] 4 (aperiodic) CSIZ PUCCH(physical uplink

[ A= 0 2 7 % 3 TH(S640).

r ool I rlo ok
N

Mo r
o>

X
N

control channel) “3-°]]
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[301]

[302]

[303]

[304]

[305]

[306]

[307]

[308]
[309]
[310]

[311]

[312]

[313]

[314]

[315]

[316]

[317]

[318]

25

o] 71 A, %71 CMR2 CSI-RS A} (resource)©] ™, 47| IMR-2 CSI-IM A9 HEi=

ICSI(interference CSI)-RS A1 Y 4= 2t}
F7FH 02 A7 @& A7) VA o 2 HH CSI R (request)©l] o &
A

o
AP E Eetsli= 53w = A o] A X (downlink control information)& =41

)

i

A~
T

o2

o] A9, 7] CSI 2.3 ol Al XA ¥ K a1 M"Y (report setting)ol] E 5% = =
2 |3F &< 7] 71 A S 2 5B Al H o

[e)
1251, 23 7] 78 A2 CSI & 5 (acquisition) S 9131 A
=, E 6o WS S8l e CSIrequestE 7| A= S 2 2E 418 H o 7}
)= § :l_

CSI requestE E$F5F= DCI®l

Z| Al = =2 9

578 B g A oA AlQbehE HIHE S al ek VA el A e A E
el ol

Hup A Ao R, 178 4 S A2 glo) A W F7] 4 (aperiodic)
CSI(Channel State Information) X.31(report) & =2135}7] 918k 7] X =1 & 2F-&
eI

WA, 7] A 52 Aol & sfb2] Bl A’ (reporting setting)©l] T &
4 A (configuration) A B.& W= 7 %3H(S710).
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(measurement resource, MR)= A A|8}= Ao AHE 7] dE =
% %3 (S720).

A7 Z5 A Ad 45 98 A9 (channel measurement resource, CMR)

= 542 Y% A1 (interference measurement resource, IMR) 5 4] o] &
shte xehe 5 gnk

1e]ar, A7 71 A =& AF] Bl 52714 (aperiodic) CSI .31 S PUCCH(physical
uplink control channel) 2ol A 77| @& 2 518 =41 gHoh(S730).

371 CMR-Z CSI-RS A} (resource)©] ™, *J 7] IMR-2 CSI-IM A4l HE4=
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A7) EA B3l A8 (report setting)< A7 Ao} A Ho] &) A A H= E4
T xghel= B.al A" (report setting) Y <~ 3
3l M E (reporting setting)-> 4 o & 2] CMR = & o] &= &fv}2]
=
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P13 1] T4 B4 Al 'l o) 4 8] 527] 4 (aperiodic) CSI(Channel State
Information)E X 3 (report)dti= WH ol QLo A, vl o3| =8 ¥ =
W,
Aol slufe] B3l MY (reporting setting)©ll o $+ A “d (configuration)
AR E 7| A5 o2 FAlsheE b
271 8] 7] 4 (aperiodic) CSI B.a19} #ed ¥ =4 2121 (measurement
resource, MR)& A A|3}= A o] ABE 7| A= 0 21 E 4=2135= v,
A7 S AL Ad F4-2 9% A9 (channel measurement resource,
CMR) == H 542 9% A4 (interference measurement resource,
IMR) 5 2ol % stu-E E3Hahy;
A7) Aol A} dAE 52 B AY (reporting setting)©l] 7| = 3F]
H] 5=7] 4] (aperiodic) CSIE At (computation)st= @ 7]; 2
AF71 815714 (aperiodic) CSIE PUCCH(physical uplink control channel)
Aol A 71 A o2 A gl GAE EeehiE A& 5 o7 5= W,

| 13l 9lofA,

7] CMR-2 CSI-RS A (resource)©] H,

7] IMR-2 CSI-IM A 5= += ICSI(interference CSI)-RS A1 Q1 4l &

O 2 b= v,

ahell Qhof A,

H .31 A" (report setting)-= 7] Alo] A Bl o] 3] A A ¥ =

KX
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Al-19 9 (signaling) S E3 A 7] 7| A F O R RE] A= AS
5o = sk Wi,
(4738 Al 28l oA,
A7) £ A& CSI & S (acquisition) S A AL H = A& 5o =R
sz
[Pd-1% 9] T4 B4 Al 'l o) 4 8] 527] 4 (aperiodic) CSI(Channel State

Information)E X 3l(report)dl= THibol] Qloj A,

T ANEE F741817] 9 ¢k RF(Radio Frequency) 5. &; 2
7] RF EE53 7|54 08 Ao 9= TRAANE Eistal, 7]
X2 MM E,

Aol slufe] B3l MY (reporting setting)©ll o $+ A “d (configuration)
AR E 7| A5 o2 FAlsh;

271 8] 7] 4 (aperiodic) CSI B.a19} #ed ¥ =4 2121 (measurement
resource, MR)S A|A|8}i= Ao A HE 7| A= 0 2 HE =418},

A7 S AL Ad F4-2 9% A9 (channel measurement resource,
CMR) == H 542 9% A4 (interference measurement resource,
IMR) T 4| o] &= sh 5 Egah;
A7) Aol Are} A 57 231 A"’ (reporting setting)©ll 7] %3}
H| 5>7] 4 (aperiodic) CSIE 7|4 computation) s} ; 2
71 8] =714 (aperiodic) CSIE PUCCH(physical uplink control channel)
oM 7 A o2 AFet s A= A2 S OE 5t T
9ol glof A,
CMR-Z CSI-RS A (resource)©] 1,
MR- CSI-IM A}l 5= ICSI(interference CSI)-RS A} 91 A&
B ahE v
Aol A,
R /‘ﬂa (report setting)> 77| Alo] A Kol o] XA ¥ =
T 235k Bal AlY (report setting)?] A S 573 S

[7d-7-8F 10]

= o N N
1o =

o

[7d -8 11]

offt (T O o
>l oo o 2
) mlo
I
i
“
g

[ -7-3} 12] Al 2~ Ell o] 7\1 H| =7 ] 2 (aperiodic) CSI(Channel State Information)
Hp
O

CRMEES EE R EEREEY

Shube] B /‘ﬂ (reporting settrng)oﬂ EH 3 4 A (configuration)
7 &

oX odf R 0 Ob U oz 2 N ox ox 2 ox o
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v
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A7 S AL Ad F4-2 9% A9 (channel measurement resource,
CMR) == H 542 9% A4 (interference measurement resource,
IMR) % 2o & shivbE 2 3het; 2
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371 8] 52714 (aperiodic) CSI ¥.3215 PUCCH(physical uplink control
channel) 3ol A 7] @R RIPE] 218 dA S EEhE e
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