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S1610 . Terminal capability information (first control information 
and/or second control information) 

S1620 CSI action-related configuration information 
S1630 . Command measurement of fully activated CSI-RS 
S1640 . Measure fully activated CSI-RS 
S1650 Report result of measurement 

AA .. Terminal 
BB .. Base station 
CC Track partially activated CSI-RS 

(57) Abstract: A method for feeding back channel state information (CSI) in 
a wireless communication system, carried out by a terminal, according to the 
present specification comprises the steps of: transmitting, to a base station, 
capability information of the terminal for CSI-related action; receiving con­
figuration information for the CSI-related action from the base station; track­
ing partially activated CSI reference signal (RS); measuring fully activated 
CSI-RS; and reporting the results of the measurement to the base station. 
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S:..Al ~ 4- ~111. 

[ 43] ~ ~ A7P-i 011 Ai 717-l ~ 2. B ~SI} ~ ~ ~ ..Q_s._ ~~ g_ 4"-8~ ()} ~ L1l E q~ 3~ % B 
xE-(terminal node)s..Ai ~ ~ ul ~ ?!" ~ 11. ~ ~Ai 011 Ai 717-l ~011 ~ -t~ 4"-8~ ~ ~ 
~ ..Q..s.. ~ ~ B ~ 7-c3 %3} 2. 78 --9-011 rr}c}Ai ~ 717-l ~ ~ AJ-$l xE-(upper node)Oll 

~ -t~ 4"-8~ ~ 4-s=.. ~111. ~, 717-l ~ g_ ±..WC)}~ 114-~ L1l E q~ 3 xE- ~ (network 

nodes)s.. 0 1--'f-~ 7-l ~ L1l E q~ 3 011 Ai U~J/}~ ~~ g_ -$l-o~ 4"-8~ ~ ~ 4°J~ 

%3}~ 2. 717-l~ EE~ 717-l~ 0 19l~ 11~ L1lEq~3. _1:i-:_2==-~011 ~-t~ 4"-8~~ 4-

~1 g 2. 7-} ~ ()} 11. '717-l ~(BS: Base Station)' 2. Jl7-c3 ~(fixed station), Node B, 

eNB(evolved-NodeB), BTS(base transceiver system), ~ All A ±.. ~ E (AP: Access 

Point) ~ ~ %~ 011 ~ -t~ ~ jil ~ 4- ~111. EE~' 'B-~(Terminal)' 2. Jl7-c3 ~ 77 Lt 
0 1%/-j g_ 7}~ 4- ~1..Q..J::9, UE(UserEquipment), MS(Mobile Station), UT(user 

terminal), MSS(Mobile Subscriber Station), SS(Subscriber Station), AMS(Advanced 

Mobile Station), WT(Wireless terminal), MTC(Machine-Type Communication) 7-J ~l, 

M2M(Machine-to-Machine) 7-J~l, D2D(Device-to-Device) 7-J~l ~ ~ %~ s.. ~ jil ~ 
4- ~111. 

[44] 0 1()}011Ai, ()}"6J~3.(DL: downlink)~ 717-l~OllAi U~s..~ ~~ g_ ~ul()}J::9, 

/-J"6J~ 3.(UL: uplink)~ U ~011 Ai 717-l ~ ..Q..s..~ ~~ g_ ~ ul ~ 11. ()} "6J~ 3. 011 Ai 

%~71 ~ 717-l~~ ~-¥- 0 1JI, 4-~71 ~ B~~ ~-¥-~ T ~111. AJ"6J~3.01lAi 

%~71 ~ B~~ ~-¥- 0 1JI, 4-~71 ~ 717-l~~ ~-¥-~ 4- ~111. 

[45] 0 1()}~ ~~oilAi A}¾~~ ~,Aa %~~2. ~~~~ 0 1-0~~ %7l -$l-o~Ai 

A-11.:g-B ~ 0 1 l=9, 0 1 ci ~ ~ 7-J %~ ~ A}% 2. ~ ~~ ~ 71 ~~ A}/-J g_ ~ ~ 47-l 

?l-~ ~ -$l 011 Ai 11 ~ ~ ~ s.. ~ 78 ~ 4- ~111. 

[46] 0 1 ()}~ 71 ~ 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) ~ Ji} :Q- 2. 4°J~ l¥--<'i 
~ ~ Al A 1@011 °1 %~ 4-~111. CDMA~ UTRA(universal terrestrial radio access)Lt 

CDMA2000J/} :Q-2. l¥--<'i 7l~(radiotechnology)s.. T~~ 4- ~111. TDMA~ 

GSM(global system for mobile communications )/GPRS(general packet radio 

service)/EDGE(enhanced data rates for GSM evolution)si} :Q- 2. l¥--<-i 71 ~ s.. T~ ~ 
T ~111. OFDMA~ IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802-20, 

E-UTRA(evolved UTRA) ~Ji} :Q-2. l¥--<'i 7l~s.. T~~ 4- ~111. UTRA~ 

UMTS(universal mobile telecommunications system)~ ~ -¥- 0 111. 3GPP(3rd 

generation partnership project) LTE(long term evolution) 2. E-UTRA ~ A}%()}~ 

E-UMTS(evolved UMTS)~ ~1f-s..M7, ()}"6J~3.01lAi OFDMA~ ~~%()}JI 

/-J"6J~3.01lAi SC-FDMA~ ~~%~11. LTE-A(advanced)~ 3GPPLTE~ ~:§:1- 0 111. 

[ 47] ~ ~~ ~ {! Al °'11 ~ 2. l¥--<-i ~ ~ Al A 1@ ~ ~ IEEE 802, 3GPP ~ 3GPP2 ~ 

~ ~ s=.. ()} 1+ 011 7~ Al B _±r_ ¾ ~ Ai ~ 011 ~ 'o~ ~ ~ {J ~ T ~111. ~' ~ ~ ~ ~ 
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{I Al 011 ~ ~ ~ ~~ ~ 71 ~~ A}/-J g_ ~ ~-cl E- ci LB 71 -$l-tB ~ ~ -o};,;l ?l- 2. 
B-111 ~ EE~ -¥-~ ~ 2. AJ7l ~A-~~ 011 ~ -tB ~ ~{J ~ T ~111. EE~'~ ~A-~ 011 Ai 

7BA1-o}JI ~1~ -2..::= %~ ~ 2. AJ7l .:H:.¾ ~Ai01l ~-tB ~~~ T ~111. 

[48] ~~g_ ~~-o}J1l-o}7l-$l-tt3GPPLTE/LTE-A~ -$lys..7l~-o}7:l~~~~~ 

7 l ~ ~ ~ ~ 0 l O l 011 All ~ ~ ~ ~ 2. 0 } 11 11. 

[49] 

[50] ~ tl-"E} o] '?J -§-~ I ~ t" :r'}➔ %,}l A] 6- EJ} ~ 1il-
[51] s=.. 12. ~ ~~ 0 1 ~%~ T ~1~ ~~~{]_Al AE~011Ai ~~ lllll~~ T~~ 

Lt El- \R 11. 

[52] 3GPP LTE/LTE-A 011 Ai~ FDD(Frequency Division Duplex)01l ~ % 7} ';~Et~ 1 

~~ ll lll ~ (radio frame) T~2t TDD(Time Division Duplex)01l ~ % 7} ';~Et~ 
2~ ~~ ll lll ~ T~ ~ Al~ ~11. 

[53] s=.. 1011 Ai ~~ ll lll ~ ~ Al Z1- 0J ~ 011 Ai~ 3.71 ~ T_s=l/(15000*2048)~ Al Zl-
B-$l ~ BB4-s.. .:H:.~B11. -o}"6J~3. ~ /-J"6J~3. ~%2. T_f=307200*T_s=10ms~ 

TZE g_ 7}7:l ~ ~~ ll lll ~ .Q_s._ TAd B 11. 

[54] s=.. 1 ~ (a)~ Et~ 1 ~~ _v_ l1l ~ ~ T~ ~ 011 Al~ 11. Et~ 1 ~~ _v_ l1l ~ 2. 
~ 0 1 ~(full duplex) ~ ~ 0 1 ~(half duplex) FDD01l -2.. T ~ %~ 4- ~111. 

[55] ~~ lllll~(radioframe)2. 107B~ Ai_!:l_lllll~(subframe).Q.s.. T/-dB11. -o}y-~ 

~~ lllll~ 2. T_slot=15360*T_s=0.5ms ~ 0 1~ 207B~ ~*.Q.s.. T/-d~Jl, Zl­

~*2. 0-¥-Ei 1977}7:l~ ~~A7}1f-~B11. -o}y-~ Ai_!:l_lllll~ 2. AlZ} 0J~(time 

domain)011Ai <?_=!~~~ 27B~ ~*(slot).Q.s._T/-d~Jl,Ai_!:1_lll1l~ i~ ~*2i ~ 

~* 2i+ ls.. TAd B 11. -o}y-~ Ai _!:l_ ll lll ~ g_ ~%ii}~ 1:-11 ~ ~ ~ Al Z} g_ 

TTl(transmissiontimeinterval) 0 14~11. 011~ ~~, -o}y-~ Ai!1.. lllll~2. ~ 0 1~ 

lms 0 l2, -o}y-~ ~*~ ~ 0 1 ~ 0.5ms~ 4- ~111. 

[56] FDD01l Ai AJ"6J~ 3. ~ % ~ -o} "6J~ 3. ~ % 2. 2r-IIl-4- s=.. ui1 ~ 011 Ai T~B 11. 

~ 0 l~FDD01l A71~ 0 1 ~~ ~~, ~ 0 l~FDD%3}011Ai B-~2. %Al01l ~% ~ 
,;,.... Al _Q_ '6"1- ,;,.... a-:1 rl~ 
TL:.2 2 T J:IJ..'-T. 

[57] -o}y-~ ~* 2. Al Z1- 0J ~ 011 Ai ~T~ OFDM(orthogonal frequency division 

multiplexing) {J ~ g_ :±.. W-o} 2, 2r-IIl-4- 0J ~ 011 Ai 114-~ 7:}~ ~ ~(RB: Resource 

Block)g_ :±..W~11. 3GPPLTE~ -o}"6J~3.01lAi OFDMA~ A}-§--o}E-s.. OFDM 

{J ~ 2. -o}y-~ {J ~ TZE(symbol period) g_ .:H:. ~ -o}7l -$l ~ ~ 0 111. OFDM {J ~ 2. 
-o}y-~ SC-FDMA {J~ EE~ {J~ -=r-Zl- 0 1 c}JI W 4- ~111. ;,;}~ ~ ~(resource 

block)2. 7:}~ wi:g B-$l 0 l2, -o}y-~ ~*011Ai ~T~ <?_=!~~~-¥­

~i'-IIl-(subcarrier) ~ :±.. W~ 11. 

[58] S:..1~ (b)~ Et~ 2 lllll~ T~(framestructuretype2)~ Y-El-\1111. 

[59] Et~ 2~~ lllll~ 2. Zl-153600*T_s=5ms~ ~ 0 1~ 27B~ -o}_v_ lllll~(half 

frame).Q.s.. T/-d B 11. Zl- -o}_v_ ll lll ~ 2. 30720*T_s=lms ~ 0 1 ~ 57B ~ 

Ai _!:l_ ll lll ~ .Q_s._ TAd B 11. 
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[60] TDD Al A 1@ ~ Et~ 2 _v_ l1l ~ T~ 011 Ai /-J"6J~ 3.-c:i"} "6J~ 3. 

TAd (uplink-downlink configuration) 2. -2.. ::= Ai _!:1_ ll l1l ~ 011 ~ ()}~ /-J"6J~ 3.54 
()}"6J~3.7} Wig(EE~ 011 ~)~ ~;,;l Ll-El-LB ~ n-3i 0 111. 

[ 61] .:H:. 1 2. /-J "6J ~ 3.-()} "6J ~ 3. T Ad g_ Lt Et \R 9-. 

[62] [.:H:.l] 

Uplink- Downlink-to- Subframe number 
Downlink Uplink 
configu- Switch-point 
ration periodicity 0 1 2 3 4 5 6 7 8 9 

0 5ms D s u u u D s u u u 
1 5ms D s u u D D s u u 
2 5ms D s u D D D s u D 
3 lOms D s u u u D D D D 
4 lOms D s u u D D D D D 
5 lOms D s u D D D D D D 
6 5ms D s u u u D s u u 

[63] .:H:.lg_ %~()}~,'Y~ lllll~~ ZfAi_!:1_lll1l~ 'Ms..,'D'~ ()}"6J~3.~%g_ 

-$l ~ Ai !1.. ll l1l ~ g_ Lt El-LB Jl, 'U' ~ AJ"6J~ 3. ~ % g_ -$l ~ Ai !1.. ll l1l ~ g_ 

Lt Et LB 1=9, 'S' ~ DwPTS(Downlink Pilot Time Slot), .!i!.~-=-?-Zl.-(GP: Guard Period), 

UpPTS(Uplink Pilot Time Slot) 37}7:l ~ ~2=-s.. TAd ~ ~ A}I]l 11 
Ai !1.. _v_ l1l ~ ( special subframe) g_ Lt Et \R 9-. 

[64] DwPTS~ B-~011Ai~ ~71 ,Ai%~, %71:§:1-EE~ ~B~ ~,Aa01l A}¾Bi:+. 

upPTs~ 71;,;1~011Ai~ ~B~ ~,AaSit u~~ AJ"6J~-=1 ~¾ %71 ~ ~~~ 1:-11 
A}¾B 9-. GP~ /-J"6J~ 3.54 ()} "6J~ 3. A} 0 1011 ()} "6J~ 3. ,8~~ 9-~78 s.. 
7:l <?'! .Q.s.. ~ -tB /-J"6J~ 3. 011 Ai 1-~ 71 ~ Zl-AJ g_ A1l 71 ()} 71 -$l ~ -=-?-Zl- 0 l 9-. 

D 
D 
D 
D 
D 
D 

[65] ZfAi_!:l_lllll~ i~ Z[T_slot=15360*T_s=0.5ms~ 0 1~ ~*2i ~ ~*2i+ls.. 
TAd Bi:+. 

[66] AJ"6J~3.-<'.l}"6J~3. TAd 2. 77}7:ls.. T~~ T ~j.Q.1=9, Zr TAd 'Ms.. ()}"6J~3. 

Ai _!:l_ ll l1l ~' A 1Ill 11 Ai _!:l_ ll l1l ~' AJ"6J~ 3. Ai _!:l_ ll l1l ~ ~ -$l ~1 ~/EE~ 7B T 7} 
q 2 9-. 

[67] ()} "6J~ 3. 011 Ai AJ"6J~ 3.s.. ~ 78 ~ ~ Al 13 EE~ AJ"6J~ 3. 011 Ai ()} "6J~ 3.s.. 
~~~~ Al13 g_ ~~Al13(switchingpoint) 0 12} ~9-. ~~Al13~ 
2r 71 Ad (Switch-point periodicity) 2. /-J"6J~ 3. Ai !1.. _v_ l1l ~ Ji} ()} "6J~ 3. 

Ai_!:l_lllll~ 0 1 ~~~~ 0J/-J 0 1 %~()}711 ~~~~ y7l~ ~ul()}l=9,5msEE~ 

10ms7} -2.. T 7:l ~ B 9-. 5ms ()} "6J~ 3.-/-J"6J~ 3. ~~Al 13 ~ 2r 71 ~ 7}7:l ~ 
78-9-011 ~ A 1Ill 11 Ai !1.. _v_ l1l ~ (S) 2. ()} _v_ - _v_ l1l ~ u} 9- -e AB()} Jl, 5ms 

()} "6J~ 3_-AJ"6J~ 3. ~~Al 13 ~ 2r 71 ~ 7}7:l ~ 78 -9-011 ~ ~ 1ti ~~ 
()} ll - ll l1l ~ 011 ~ -e AB ~ q. 

[68] -2.. ::= TAd 011 ~1 °7 Ai, Oiti, 51ti Ai !1.. _v_ l1l ~ ~ DwPTS ~ ()} "6J~ 3. ~ % ~ g_ -$l ~ 

-=-?-Zl- 019-. UpPTS ~ Ai _!:l_ ll lll ~ Ai _!:l_ ll lll ~ 011 tl}s._ 01°77:l ~ Ai _!:l_ ll lll ~ 2. 
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"8"J/-J /-Jtl=~ 3 ~ i'- g_ -$l ~ -=-?-{1- 0 111. 

[69] 0 lci~,/-J"8"J~3-()}tl=~3T/-d2_ AlA 1@,Ad_!i1_s..M7 7l7-l~SI}B~ 0 1 £T 
~ Jl ~1 g_ T ~111. 717-l ~ 2. /-J"8"J~ 3- ()} "8"J~ 3 TAd ,Ad _!;1_7} tl}~ u:ii P} 11 TAd 
,Ad _!i1_ ~ ~ ~ A ~ g_ ~ % W .Q_s._ M7 ~ ~ _v_ l1l ~ ~ /-J "8"J ~ 3- ()} "8"J ~ 3 W ~ /-J ~ ~ 
~ 78 g_ B ~ 011 ~ cl~ "'r ~111. _!I:~, -=-r- /-j ,Ad _!i1_ ~ ~ % ~ ()} "8"J ~ 3 

All °7 ,Ad _!;l_s._A7 11 ~ A 7]1 ½~ ,Ad _!il_si} P}ti 7}7-l s.. PDCCH(Physical Downlink 

Control Channel)~ ~'o~ ~ %~ T ~1.Q. J::9' 1=1J% ,Ad _!il_s..Ai l=!.s..~=3~ /-- E 

~~ \§.(broadcast channel) g_ ~-o~ A,Jl_ LB~ -2.. ::= B ~011 .:g-~ .Q.s.. ~ %~ Ts=.. ~111. 

[70] ..-H:.2~ A}I]l11 Ai_!:!_lllll~~ T/-d(DwPTS/GP/UpPTS~ ~ 0 l)g_ Y-El-\1111. 

[71] [..-H:.2] 

Special Normal cyclic prefix in Extended cyclic prefix in 
subfram downlink downlink 

e DwPTS UpPTS DwPTS UpPTS 
configu Normal Extended Normal Extended 
ration cyclic cyclic cyclic cyclic 

prefix prefix prefix prefix in 
in in uplink in uplink 

uplink uplink 
0 6592•Ts 7680•Ts 

1 19760-Ts 20480-Ts 

2 21952-Ts 2192-T, 2560-Ts 23040-Ts 
2192-Ts 2560-Ts 

3 24144 T, 25600-T, 

4 26336-T, 7680 T, 

5 6592•Ts 20480•Ts 4384•Ts 5120•Ts 

6 19760-Ts 23040•T
3 

7 21952•Ts 
4384- r, 5120 T, 

- - -

8 24144-Ts - - -

ll lll ~ 011 ±.. Ws=l ~ -¥- ~%:rrl-~ "'r _II:~ Ai!!. ll lll ~ 011 ±.. Ws=l ~ ~*~ T, 

~*011 ±.. Ws=l ~ OFDM {J ~~ T ~ 4°J()} 711 ~ 78 ~ T ~111. 
[73] s=_ 2 ~ ~ ~~ 0 l ~ %~ T ~1 ~ ~~ ~~ A1 A 1@011 Ai ()} Lt~ ()} "8"J~ 3 

~*011 ~ ~ 7-}~ i ~ 2=-(resource grid)~ °'11 A1~s=..~ 0 111. 
[74] s=..2~ {h?~()}~, ()}Lt~ ()}"8"J~3 ~*,<:_ A1{} 0a~011Ai ~T~ OFDM{J~g_ 

±..W~11. ~71Ai, ()}Lt~ ()}"8"J~3 ~*,<:_ 77~~ OFDM {J~g_ ±..W()}Jl, 

()} Lt~ 7-}~ ~ ~ 2. 2r:rrl-T 0a ~ 011 Ai 127~ ~ -¥- ~%:rrl- ~ ±..WC)}~ ~ g_ 
°'11A1~.Q.s._ 71~()}4, 0 1011 ~,Ad51~ ~,<:_ 0 }1111. 

[75] 7-}~ i ~ 2=- /-J01l Ai Zl- -8...i:::(element) ~ 7-}~ -8...i:::(resource element)()} Jl, 

()}Lt~ 7-}~ ~ ~(RB: resource block) 2. 12 x 7 7~ ~ 7-}~ -8...i::: ~ ±.. W~11. 
()}"8"J~3 ~*oil ±Ws=l~ 7-}~ ~~~~ "'r-N"DL2. ()}"8"J~3 ~% 
~ ~ ~(bandwidth)Oll %~~11. 

[76] /-J"8"J~3 ~*~ -=-?-~~ ()}"8"J~3 ~*~ -=-?-~54 %~w "'r ~111. 
[77] s=_ 3 2. ~ ~~ 0 1 ~ %~ T ~1 ~ ~~ ~~ A1 A 1@011 Ai ()} "8"J~ 3 Ai!!. 
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ll i-11 ~ ~ T ~ ~ Lt El- \R i:+. 
[78] s=..3g_ %~()}~,An==!. _v_i-11~LB~ ~iti~~ ~*011)_-~ ~~ ~~ 37~~ oFDM 

{J~ ~ 01 A11 ~ ~~ ~ ~ 01 w~~ ~ A11 ~ 0J ~(control region) 012, 4~7-1 OFDM 

{J ~ ~ 2. PDSCH(Physical Downlink Shared Channel) 01 W ~ ~ ~ 1:11 ° 1 E7 
0J ~ (data region) 019-. 3GPP LTE011 A~ A}-§-~~ ()} "6J~ 3. A11 ~ ~~ ~ ~ ~ ?J1 s.. 
PCFICH(Physical Control Format Indicator Channel), PDCCH(Physical Downlink 

Control Channel), PHICH(Physical Hybrid-ARQ Indicator Channel) ~ 01 ~19-. 

[79] PCFICH~ Ai _!:l_ ll i-11 ~ ~ ~ 1ti ~~ OFDM {J ~011 Ai ~ %~ 2, Ai _!:l_ ll i-11 ~ LB 011 

A11~ ~~ ~ ~~ ~% g_ -'fl()}~ A}%~~ OFDM {J~ ~~ T(~, A11~ 0J ~~ 
3.71 )011 ¥1-~ 7-c3 _!i1_ ~ 4 ~ 9-. PRICH~ AJ"6J ~ 3. 011 ~ ~ g lg- ~~ ~ 012, 

HARQ(Hybrid Automatic Repeat Request)011 ~ ~ 

ACK(Acknowledgement)/NACK(Not-Acknowledgement) ~~ ~ Lt~ 9-. PDCCH~ 

~-t~ ~ %~ ~ A11 ~ 7-c3 _!i1_ ~ ()} "6J~ 3. A11 ~ 7-c3 _!il_(DCI: downlink control 

information)ctJl ~9-. <'.l}"6J~3_ A11~7-c3_!;1_~ /-J"6J~3_ 7-}~ W~ 7-c3_!;1_, <'.l}"6J~3_ 

7-}~ w~ 7-c3 _!i1_ EE~ ~ ~ ~ B~ -=i¾011 ~ ~ AJ"6J~ 3. ~ %(Tx) Jil-q~ A11 ~ 

~ 2a g_ ± W~i:+. 
[80] PDCCH~ DL-SCH(Downlink Shared Channel)~ 7-}~ W~ ~ ~ % ±.. ~(01 ~ 

()}"6J~3.-=:1,iliE2}Jis=.. ~9-.), UL-SCH(UplinkSharedChannel)~ 7-}~ W~ 
7-c3 _!il_(01 ~ /-J"6J~ 3. -=i ,ill E 2} 2s=.. ~ 9-.), PCH(Paging Channel)011 Ai~ 

1I11 °1 ~ (paging) 7-c3 _!il_, DL-SCH011 Ai~ A1 Al@ 7-c3 _!il_, PDSCH011 Ai ~ %~ ~ ,ill 18 
~A-11A g lg-(randomaccessresponse)J/} :Q-2. /-J-'fl l11°1~(upper-layer) A71~ 

ui1A17-1011 ~~ 7-}~ w~, ~~~ u~ -=i¾ LB 1~~ u~~ 011 ~~ ~¾ Jil-q~ 
A71 ~ ~ 2a ~ ~ ~ W, VolP(Voice over IP)~ ~/-j :§:1- ~ g_ Lt~ T ~19-. ~T~ 

PDCCH~ 2. A11~ 0J~ LB011Ai ~%~ 4- ~1.Q.J::9, B-~2- ~T~ PDCCH~ g_ 

-2.. 11 E7 ~ W 4-~19-. PDCCH~ ()}Lt EE~ ~T~ <?=! ~~ ~ CCE(control channel 

elements)~ ~W.Q.s.. TAaBi:+. CCE~ ~~ ~~~~ /-J~011 rr}~ 

1f-~:§:1-~(coding rate) g_ PDCCH011 A11.:g-()}71 -'fl()}~ A}%~~ ~~ ~ W~ 
B-'fl 019-. CCE~ ~T~ 7-}~ -8...i::: -=:I¾(resource element group)~ 011 ~ g B 9-. 

PDCCH~ ±.. ~ ~ A}% 7} '; ~ PDCCH~ B1 E T ~ CCE ~ ~ 4-54 CCE ~ 011 

~ 'o~ A11 .:g-~ ~ -¥-~:§:1-~ Z1-~ <?=! ¥1- ¥1-111011 rr}2} ~ 7-c3 B 9-. 

[81] 717-1 ~ 2. B-~011711 ~ %()}~1 ~ DCI011 rr}2} PDCCH ±.. ~ g_ ~7-a ()} 2, A11 ~ 

7-c3 _!i1_ 011 CRC(Cyclic Redundancy Check)~ ~~ 9-. CRC011 ~ PDCCH~ 

i:::%7-}(owner)Lt % s=..011 rr}2} 2%~ ~ ~7-}( 01 ~ RNTl(Radio Network 

Temporary Identifier)2t JI ~9-.)7} P}A 7d B 9-. ~ 7-c3 ~ B-~ g_ -'fl~ PDCCH2t~ 

B~~ 2%~~~7-}, a:i1~ ~~ C-RNTI(Cell-RNTl)7}CRC011 P}A?d~ 4-

~19-. EE~ 1I11 °1 ~ u11A17-1 ~ -'fl~ PDCCH2t ~ 1I11 °1 ~ 7-1 A1 ~ ~7-}, O:j1 ~ ~ ~ 

P-RNTl(Paging-RNTl)7} CRC011 P}A 7d ~ 4- ~19-. A1 A 1@ 7-c3 _!il_, L7 ~ T ~11 ~ .Q.s.. 
A1 A 1@ 7-c3 _!il_ ~ ~(SIB: system information block)~ -'fl~ PDCCH2t ~ A1 A 1@ 7-c3 _!il_ 
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~ 'MA}, SI-RNTI(system information RNTl)7} CRC01l P}A 7d ~ T ~111. B-~ ~ 
~18 ~All/- _v_~oJ~~ ;,~rt-oil~~ g1g-~ ~18 ~All/- g1g-g_ AlAl<'.l}7l 

-$l ()}~, RA-RNTI(random access-RNTl)7} CRC01l P}A 7d ~ T ~111. 

[82] EPDCCH(enhancedPDCCH)~ U~ ~,Aa(UE-specific) Ali~~ g_ 4~11. 

EPDCCH~ U ~ ~ ,Aa ()} 711 ~ ,Aa B %~ A}~ ~ ~(PRB: physical resource block)Oll 

-$l ~1 ~11. 11A1 ~-ot /-J~~ tl}si} :Q- 0 1 PDCCH~ A7 !!. ll l-11 ~LB~ ~ 1ti ~~ 

~*OllAi ~~ ~ ~ 37B~ OFDM {J~ ~ OllAi ~%~ T ~1.Q.Lf, EPDCCH~ 

PDCCH 0 1~~ At~ 0J1011Ai ~%~ T ~111. Ai_!:!_lll-11~ LB EPDCCH7} 

A13f~~ A1~(~,{J~)2_ /-J-$l 111~ A1-=:I~~(011~ ~°"1,RRCA1-=:I~~ ~)g_ 
~ -tB B ~ 011 ~ ,Aa ~ "'r ~111. 

[83] EPDCCH~ DL-SCHsi} ¥1-z! B ~%±..~'A}~ wi:g ~ HARQ ,Aa .!i!., UL-SCHsi} 

¥1-z! B ~%±..~'A}~ Wl:g ~ HARQ ,Aa .!i!., SL-SCH(Sidelink Shared Channel)~ 

PSCCH(Physical Sidelink Control Channel)Sit ¥1-z! B A}~ Wl:g ,Aa .!i!. ~ g_ Lt~ T 

~111. 11~~ EPDCCH7} A1 ~ ~ T ~1.Q.J::9' B~ 2. EPCCH~ Al1 E ~ -2.. 11 E7 ~ w 

"'r ~111. 

[84] EPDCCH ~ ()} Lt EE~ -=i O l /-J ~ '?_=! ~ B ~ .!i!. B CCE(ECCE: enhanced CCE) ~ 
0 l % ()}~ ~ %~ T ~1.Q. 1=9, Zl- EPDCCH ±.. ~ 'Ms.. U ~ ~ EPDCCH i:g ECCE~ 

1B "'r 7} ,Aa -tB ~ "'r ~111. 

[85] Zl- ECCE ~ ~T~ A}~ J'.l.i:::. -=i ¾(EREG: enhanced resource element group ).Q.s.. 

TAd~ T ~111. EREG~ ECCE~ RE01l~ up~ g_ ,Aa~<'.l}71 -$le)}~ A}%B11. 

PRB ~ 'Ms.. 167B ~ EREG7} -e AB~ 11. Zl- PRB ~ LB 011 Ai DMRS ~ Lt 2 ~ RE~ 

A71~()}.Jl, -2..::= RE~ 2r-IIl-"'r-7} ~7}<'.l}~ tr-Ai~s.. -=i 4g A1zJ.- 0 l ~7}<'.l}~ 

tr-Ai~ s.. 0 LB A1 157J}A1 ~ 1ti~7} -¥-~ B 11. 

[86] B-~ 2. ~T~ EPDCCH~ -2..11 E7~WT~111. 011 ~ ~ °"1, B-~ 0 1 EPDCCH 

~ % g_ -2..11 E7 ~ ()t ~ ()t Lt~ PRB ~ LB ()t Lt EE~ T 7B ~ EPDCCH Al1 E 7} 
/---1 ,Aj s=-1 .¢:. o l rl~ 
202 1 7-h'-T• 

[87] Ais.. 11~ 7B"'r~ ECCE7} ~W-'@.Q.s._M7 EPCCH~ -$l~ Ais.. 11~ 

-¥-~:§:}~(coding rate) 0 l {I~~ T ~111. EPCCH~ A11 ~ ~ %(localized 

transmission) EE~ ~~~ ~ %(distributed transmission) g_ A}% WT ~1.Q. l=9, 0 1011 

n:}2} PRB LB RE01l ECCE~ up~ 0 1 1@_-2}~ T ~111. 

[88] s=._4~ ~ ~~ 0 1 ~%~ T ~1~ ~~ ~~ A1 Al@OllAi AJ"6J~3. Ail! 

ll l-11~~ T~~ Y-El-\1111. 

[89] s=._4~ %~()}~, AJ"6J~3. Ail! lll-11~ 2. 2r-IIl-T 0J1011Ai A-11°"1 °J1SI} 1:11°1£1 
0J 1.Q.s.. Lf~ T ~111. A-11 o1 °J 1011 ~ AJ"6J~ -=1 A-11 o1 ,Aa _!;!_ ~ Lf 2 ~ 

PUCCH(Physical Uplink Control Channel) 0 l wi:gB 11. 1:11 °1 E7 °J 1 2. A}¾A} 

1:11 °1 E7 ~ Lt 2 ~ PUSCH(Physical Uplink Shared Channel) 0 l WigB 11. U~ 
~¾II} ~ Ad g_ %A1 ()t 71 -$l-oB ()t Lt~ B ~ 2. PUCCHsi} PUSCH g_ %A1011 

~ %<'.l}A1 ?l-~ 11. 
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[90] ()} Lt~ B ~011 ~ ~ PUCCH01l ~ A~ !1.. ll lll ~ LB 011 A}~ ~ ~(RB: Resource 

[91] 

Block) ~ 0 1 wi:gB11. RB ~oil~()}~ RB~ 2. 27B~ ~*~~ ZrZr01lAi Ais.. 
11~-¥- ~%II}~ ~}Al~11. 0 1 ~ PUCCH01l wi:gB RB~,<:_~* 78111(slot 
boundary)Oll Ai 2r-IIl-T s=.. ~(frequency hopping)B 11 Jl ~ 11. 

[92] MIMO(Multi-Input Multi-Output) 

[93] MIMO 71 ~ 2. A1 ~7J}A1 ~ ~~ ..Q_s._ ~ 1B ~ %~ ~1ol11+54 ~ 7B ~ 
T~ ~1ol11+ ~ A}% ~j-g_ ~ 011 Ai ~111 ()}~, 11¾ %~(Tx) ~1ol11+5411¾ T~(Rx) 

~1o111+~ A}%~11. 11A1 ~-tBAi, MIMO 71~2. ~~ ¾~ A1 Al@~ %~B- EE~ 
T~B-OllAi 11¾ ~½~ ~1o111+~ A}%()}~ %%1= ~~ EE~ Ad'; JBAd g_ ~()}71 
-$l~ 71~ 0 111. 0 1()}011Ai~ 'MIMO'~ '11%" ~½~ ~1o111+·2t 7c]()}71s.. ~11. 

[94] Li -=-?-jl1~..Q..s.., 11¾ ~½~ ~1ol11+ 71~2. ()}Lt~~~~ u11A1A1(total 
message)~ T~ ()}71 -$l ()}~ ~ 7B ~ ~1ol11+ 78 s..011 ~ -e()}A1 ?J"..Q..1=9, ~ c7 7B ~ 
~1o111+ ~ ¾-tB T~ ~ ~T~ 1:-11 °1 E7 ~Zr g_ T~ ()}~ ~~ ~ 1:-11 °1 E7 ~ 

~Ad A1z111. ~ Ji}~ ..Q..s.., 11¾ ~ ½~ ~1o111+ 71 ~ 2. ~ ,Ad Al A 1@ ~ -$l LB 011 Ai 
1:-11°1£1 ~i'-~g_ ~7}Al~ T ~1..Q..1=9,EE~ ~,Aa 1:-11°1£1 ~i'-~g_ ¾-tB AlA 1@ 
~ -$l ~ ~ 7}Al ~ T ~111. 

[95] ~}A-11 ~ 0 1 %¾~ 2. 71-e 0 1 %¾~ 011 tJl-tB ~ 7tl ~ 2. 1:-11 °1 E7 ~ %~ g_ 
_8_-=-?-()}E-s.. A~~~ 11¾ ~½~ ~1o111+ 71~ 0 1 ~E-Al ~_8_W ~..Q..s.. 
°'11/-JB11. 0 154 :Q-2. /-J~OllAi MIMO ¾~ 71~2. 0 1%¾~ B-~Jit ¾11171 ~ 011 
~hll711 A}%W T ~1~ ~}A-11~ 0 1%¾~ 71~ 0 11=9, 1:11°1£1 ¾~ ~~ ~ ..Q_s._ 

~-oB ~111 /-J~oi1rr}411~ 0 1%¾~~ ~i'-%1= ~111 ~ ~~w T ~1~ 7l~s..Ai 
31}/-l..Q... o, O ,7 olrl 
1-:. p 2 ~-..J--'- 7-h'-T• 

[961 ~lfl, ~~B <?=1-=-?-512 ~1~ 11°J~ ~i'-iL~ ~J/-J 71~ ¾ 11¾ ~½~ 
~1ol1 Lt(MIMO) 71 ~ 2. ~7}~ ~ 2r-IIl-T wi:g 0 l 1+ ~ ~ ~ 7} ~ 0 1 s=.. ¾~ %%1= ~ 
%T~ Ad'; g_ ~ 71 ~ ..Q_s._ ~JAJAl ~ T ~1 ~ 1=1J-~ ..Q..s..Ai ~~B 7}AJ ~ 2r--&-g_ 
~Jl ~111. 

[97] s=._5~ ~~~~ 11¾ ~½~ ~1ol1Lt(MIMO) ¾~ AlA 1@~ TAds=.. 0 111. 
[98] s=.. 5~ %~()}~, %~ ~1o111+~ T~ N_T7Bs.., T~ ~1o111+~ T~ N_R7Bs.. 

%Al 011 ~ ~ 711 51 ~' %~714 T~7l 011 Ai~ 11T~ ~1o111+ ~ A}%()} 711 51 ~ 
78-9-54 ~~ ~1o111+ "'r-011 Bl ?J1()}~ 0 1~~ ~ ~B \§_ ~% %%1= 0 1 ~7}<'.l}E-s.., ~% 
ll1 °1 E (transfer rate)~ ~J/-J Al 7'12, 2r-IIl-"'r 1L ~ g_ ~ 71 ~ ..Q..s.. ~J/-J Al~ T ~111. 
0 1 78-9-, ~B\§_ ~% %%1=~ ~7}011 rr}~ ~% ll1°1E~ ()}1+~ ~1o111+~ 
0 1 %()} ~ 78-9-~ ~ ~ ~ % ll1 °1 E (R_o)Oll 11 g Ji} :Q- 2. ll1 °1 E ~ 7}~(R_i) 0 l 
~-tB~ ~% ..Q..s.. 0 1~~..Q..s.. ~7}W "'r ~111. 

[99] [T~ l] 

R, = min(Nr,NR) 
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[100] ~, °'11 ~ ~ 0-L 47B~ i'-,8 ~1o11454 47B~ T,8 ~1o114~ 01%()}~ MIMO ~,8 
A1Al@011Ai~ B~ ~1o114A1A1@011 tJ1-tB 01~AJ4BB~ ~% i1101E~ ~~w 
"T'-~111. 

[101] 0154 :Q-2- 11~ ~½~ ~1o114~ 71~2- 4°J~ ~B\§. ~s_~ ~Ji}~ {J~~ g_ 
01 %()}~ ~ % ,8sq s=.. ~ ~ 01 ~ .:g-Z} 4°1 ~ A1 El (spatial diversity) 1=1J-~ Ji}, 
11T~ i'-,8 ~1o114 ~ 01 %()}~ 11T~ 1:-11 °1 E7 {J ~ g_ %A1011 i'-,8 ()}~ 
~ %~ g_ "6JJ-J A17'1 ~ .:g-Z} ~ E1 ~ ?Jl ~ (spatial multiplexing) 1=1J-~ .Q_s_ 4~ T 
~111. ~ ~ 01 ci ~ 2¥- 7}7-1 1:1J~ g_ 1 ~ ()1 ~ WC)}~ 44 ~ AJ-13 g_ 1 ~ ()1 
<?:i 2 7-} ()} ~ tiJ-~ 011 ~ ~ <?=! -=-?- s=.. ~ -2- Wi" 01 <?=! -=-?-~ 2 ~1 ~ ~ 0 1= 01 11. 

[102] 44~ tiJ-~011 ~-tB ~Li -=-r-~111.Q_s_~I[~_!il_~ 4gJ1}:Q-11. 
[103] ~ ~~ S-, _:g-Z]_- 4°1 ~ A1 £1 tiJ-~ ~ ~ 4'-011 ~ A1 _:g-Z]_- ~ ~ 1f-~ 111 ~ J!t, 

11°1 ~ A1 E1 °1 ~Ji}-¥-~:§:} 01 ~ g_ %A1011 °1 %()} ~ A1 .:g-Z} E ici ~ A(Trelis) 
-¥-~ 111~ tiJ-~ 01 ~111. ~~1.Q_s_ tJ1E -2..ff-% 7B~ /-j';Ji}-1f-~ ,A~Ad 
A}% s=_ ~ E ici ~ A 1f-~ tiJ-~ 01 4'-T<'.l}7-1 ~' <?=! ~ ~~ s=_ ~ A1 _:g-Z]_- ~ ~ 1f-~7} 
Zl-B-()}11. 0154 :Q-,<?_ .:g-Z} 4°1~Ai£1 °1 ~ 2- i'-,8 ~1o114 "T'-(N_T)54 T,8 
~1o114 "T'-(N_R)~ -g-(N_T X N_R)011 -tB l:g~ ~ 0J g_ <?:i g_ T ~111. 

[104] %~~S-, .:g-Z} ~El~ ?Jl~ 71~ ,<?_ 4 i'-,8 ~1o114011Ai Ais_ 11~ 1:11°1£1 ~ g_ 
i'-,8 ()} ~ tiJ-~ ~ 1:-11, 01 u:ii T,871011 Ai~ i'-,871 s_-1f-E7 %A1011 ~ i'-B 1:-11 °1 E7 
A} 01011 J-J~ Zl_-/-J 01 ~1-~ ()} 711 B 11. "T'-,871011 Ai~ 01 Zl_-/-J g_ 1 ~ ~ ,8~77 ~ 
71 ~ g_ 01 %()}~ A1177 ~ ~ T,8 ~11. ~ 71011 A}%~~ ~ g A1177 tiJ-~ ,<?_ 
MLD(maximum likelihood detection) "T'-,871, ZF(zero-forcing) "T'-,871, 
MMSE(minimum mean square error) "T'-,871, D-BLAST (Diagonal-Bell Laboratories 

Layered Space-Time), V-BLAST(Vertical-Bell Laboratories Layered Space-Time) 

~ 0 1 ~1.Q_J::9, ~()1 i'-,8B011Ai ~B\§. 7-j_!;l_~ ~T ~1~ ~--9-011~ SVD(singular 

value decomposition) tiJ-~ ~ g_ A}% WT ~111. 
[105] 11 ~~ S-, .:g-Z} 11°1~A1E154 .:g-Z} ~ E1 ~ ?Jl ~ ~ ~ WB 71 ~ g_ ~ T ~111 . .:g-Z} 

401 ~ A1 £1 01 ~ ~ g_ <?:i g_ ~ --9- 401 ~ A1 £1 7}"T'-~ ~ 7}011 rr} ~ /-j '; 1B ~ 
01~ 01137}±_:§:}~1=9,.:g-Z}~El~?Jl~ 01~~g_ 41()}~-T~ ~B\§.011Ai ~% 
,8sq _s:=_7} ~ °7 ~ 11. 01 ~ -tB ~ ()}~Ai T 7}7-1 °1 ~ g_ £ 2¥- <?i ~ tiJ-~ ~ 01 
<?=! T ~ °7 3;} .Q_ 1=9, 01 ~ A1 .:g-Z} ~ ~ 1f-~ (Double-STTD), A1 .:g-Z} 
BICM(STBICM) ~ ~ tiJ-~ 01 ~111. 

[ 106] J-J~ ~ tl} 54 :Q- ,<?_ 11~ ~ ½ ~ ~ lo71 4 A 1 A 1@ 011 ~1 °7 Ai ~ ~,8 tiJ-~ g_ _!;1_ 11 
-=-?- ~111 ~ tiJ-~ .Q_s_ ~ ~ ()} 71 -$l -tB O 1 ~ "T'-~ 1.Q_s_ -2.. i::~ ~ ()} ~ ~ --9- 11 g Ji} 
:Q- 01 4Et~ "T'- ~111. 

[107] 'i'iA7, s=.. 5011 s=..A1 B tl}54 :Q- 01 N_T7B ~ i'-,8 ~1o11454 N_R7B ~ T,8 ~1o1147} 
-e AB()}~ ~ g_ 7}7-a ~ 11. 

[108] 'i'iA7, i'-,8 ,8~011 ~-tB ~I[~_!il_~, 0154 :Q- 01 N_T7B~ i'-,8 ~1o1147} ~1~ ~--9-
~ ~ ~ % 7} '; ~ 7-j _!;1_~ N_T7B 01 E_s_, 01 ~ 11 g Ji} :Q-,<?_ ~ E7 s_ 4Et~ T 



13 

WO 2016/126099 PCT/KR2016/001177 

~111. 

[1091 ["T'-~ 21 

s = ls1,s2,··,sNrJr 

[110] ~Jfl, ztzt~ ~% ,Aa.!i!. s_l, s_2, ... , s_N_T01l ~1 ~ ~% ~ ~ g_ 1@_-~ W "T'-

~1_Q_l=9, 0 1 U11 ztzt~ ~ % ~ ~ g_ P _1, P _2, ... , P _N_T2} ('.)}~, ~ % ~ ~ 0 1 

~,AaB ~¾ ,Aa.!i!.~ 11g Ji} :Q-2- ~E1s_ 11-El-~ T ~111. 

[1111 ["T'-~ 31 

[112] EE~, T~~ 3~ ~% ~ ~ 0 1 ~,AaB ~% ,Aa.!i!.~ ~% ~ ~~ ~Zr <5~ ~ PS-

4g Ji} :Q- 0 1 Ll-El-~ "T'- ~111. 

[113] ["T'-~4] 

[114] 

[115] 

~ 0 SI 

p2 s2 
=Ps s= 

0 PN SNT T 

~:>.H., T~~ 4~ ~ ¾ ~ ~ 0 1 ~,Aa B ,Aa _!;!_ ~ E1 ~ -=i ~ 7}~~1 f>~ ~ W7} 

-g--tBA1 {!A-11 ~%~~ N_T7B~ ~i'-,8~x_l,x_2, ... ,x_N_T~ T/-d~11. 

°17P-i, 7}~~1 <5~~,ci_ ~¾ ~B\§. /-J~ ~oil n:}2} ~¾ ,Aa.!i!.~ Zr ~1o-1111-oi1 

~~('.)l ~BB-tB 'T"~ ~wg_ Tf,~~11. 0 154 :Q-,<?_ ~% ,8~ x_l, x_2, ... , x_N_T~ 

~ E7 X ~ 0 l % ('.)} °1 11 g Ji} :Q- 0 l 4 El-~ T ~111. 

["T'-~5] 

x1 Wll Wl2 WINr SI 

X2 W21 W22 W2Nr S2 

x= = =Ws=WPs 
X; Wil W;2 WiNr sJ 

XNT WNrl WNr2 WNrNr SNT 

[1161 °17P-i, w_ij~ i~~~ i'-,8 ~1o1l454j~~~ ~¾ ,Aa.!i!.Zl-~ 7}~~1 ~ Ll-El-LH1=9, 

W~ 0 1~ f>~~s_ y-E}\R ~ 0 111. 0 154:Q-2- f>~~ W~ 7}~~1 f>~~(Weight 

Matrix) EE~ ll ~:ii~ f>~ ~(Precoding Matrix)2t -¥-~ 11. 

[117] ~Jfl, /-J~~ tl}54 :Q-,<?_ ~% ,8~(x)~ .:g-Z} 4°l~Al£1 ~ A}%('.)}~ 78--9--54 
.:g-Z} ~El~~~ g_ A}%('.)}~ 784'--s_ 11-T~ 1-~zt-oB ~ T ~111. 

[118] .:g-Z} ~El~~~ g_ A}%('.)}~ 78--9--~ A-~s_ 11~ ,8~~ 11~~('.)}°1 .!i!.i-H711 

~ E._s_, ,Aa _!;!_ ~ E7 s~ ~i::: ~ 0 1 -2.. T 11 ~ ~}- g_ 7}7-1711 ~ ~ ~~' .:g-Z} 
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11°1 ~ Al El~ A}%()} 711 ~ ~ :Q- 2. ~~ ~ ~ ci ~~ \§. 7cL~- ~ ~()}~ _!i1_ LB 711 
~ E-s.. ,Aa _!;1_ ~ E7 s~ ~ i::: ~ 0 l -2-T :Q- 2. ~}- g_ ?!- 711 B 11. 

[119] %~, .:g-zi- ~El~ ~~Ji} .:g-Z} 11°l~A1£1 ~ ~WC)}~ 1=3J-~s=_ Jlc1 7}';()}11. 
~, °'11 ~ ~ °7 3 7~ ~ %~ ~E-111+ ~ ~()}~ :Q-2. ~~ ~ .:g-zi- 11°1 ~ A1 El~ 
0 l % ()} ~ ~ i'- ()} 2, 1+ u-1 7-1 ~ zt zt 11 ~ ~ ~ ~ .:g- Zl- ~ El ~ ~ ~ ()} ~ _!i1_ LB ~ 
78 --9- s=.. 2 cl~ 4- ~111. 

[120] 11 g _Q_s._, T~~~ ~ N_R7~ ~ T~ ~E-1147} ~1 ~ 78--9-, zt ~E-111+~ 
T~~~ y_l, y_2, ... , y_N_Rg_ ~E7 ys.. 11g Ji} :Q- 0 11+£1-LB71s.. ~11. 

[1211 [4-~ 61 

y = ~1,Y2,···,YNRr 

[122] ~lfl, l:t~ ~ ½~ ~E114 ~~ A1 A l@ojl ~1 °7 Ai~ ~~ \§. g_ -2.. i::~ ~ <'.l} ~ 78 4'-, 
ztzt~ ~~ \§. 2- i'-4-~ ~E-111+ ~ ~ Aojl rr}c} T~W 4- ~1_Q_l=9, %~ ~E-111+ 
js..1f-Ei T~ ~E111+i~ 7l~1~ ~~\§_g_ h_ijs...:&A1()}71s.. ~11. ~71Ai,h_ij~ 
~~A~ tr-Ai 7} T~ ~E-111+ ~~A 7} 18/\i' %~ ~E-111+~ ~~A 7} 1+~~ 011 
%~ ~11. 

[123] 0 1 c7 ~ ~~ \§_ 2. ~ c7 7~ ~ ~ 1:-11 %°7 Ai ~ E7 ~ -8~ ~ ~ ~ s..s=.. .:&A1 7} '; ()} 11. 
~ E7 .:&A1 ~ °'11 ~ ~ °7 ~ ~ <'.l} ~ l:t g J!t :Q-11. 

[124] S:..62. 114-~ %~ ~E111+011Ai ()}1+~ T~ ~E111+s..~ ~~\§_g_ 1+£1-\R s=.. 0 111. 
[125] S:..6011 S:..A1B tl}si}:Q- 0 1 ¾N_T7~~ %~ ~E111+s..1f-E7 T~~E11Ltis.. 

s=_3r()}~ ~~\§.2_ 11gJ1} :Q- 0 1 R~ 7}';()}11. 
[1261 [4-~ 71 

h~ = lhil, h;2, ... , hiNy J 

[127] EE~' AJ71 T ~~ 7Jit :Q- 2. -8~ ~ R ~ g_ ~-8"~ N_T7~ ~ %~ ~E-111+s..1f-Ei 
N_R7~ ~ T~ ~E-111+ ~ 77 ~1 ~ ~~ \§. g_ -2.. T Lt El-LB~ 78--9- 11 g Ji} :Q- 0 1 Lt El-~ 
/-- o l l:t T ;,.,1, • 

[128] [4-~ 81 
hT hll h12 h!N 1 T 

hT 
h2l h22 h2N 2 T 

H= = hT h;1 h, hN l u, 1 T 

hT hN l hNR2 hNRNr NR R 

[129] ~lfl, {!A-11 ~~ \§_ 2. -$l 2} :Q-2. ~~ \§_ -8~ ~ H~ 77 ~ ~oil ~ ~ ~ g (AWGN: 
Additive White Gaussian Noise)7} L7 -o~ 7-1711 ~ E-s.., N_R7~ ~ 4-~ ~E-111+ ztztoil 
L7-0~7-1 ~ ~~ ~g n_l, n_2, ... , n_N_Rg_ ~Eis...:&~()}~ l:tg Ji} :Q-11. 
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[130] ["T'-~9] 

n = [n1' n2 ' ... 'nNR f 
[131] /-l-4?-<51- tJl ol zl-.Q.. ;;z1 3::-:. Al 7' ¢Al Al 7' jill 1...-..-i ql Bi:l ,1-i:J 7-1-.Q.. ol o, Gil :al ..Q... £-f,ll o = '-'- r~ E '----- L:. o 1-:...Y.-, , 1-:. 1-:...Y.-, n 2., A , , eel o -.e--i ~ 2 o 2 o n 

/--- 014 T ;,.,1, • 

[132] ["T'-~ 101 

Y1 h,l hl2 h,Nr X1 nl 

Y2 h21 h22 h2N 
T 

X2 n2 

y= = + =Hx+n 
Y; hi! h;2 hN xi n; 

I T 

YNR hNRI hNR2 h NRNT XNT nNR 

[133] ~lfl, ;;i~ \§. ~ /-J~ ~ Y-El-1-H ~ ;;i~ \§. <5~ ~ H~ <5~ Ji} ~ ~ "T'-~ i'-"T'-,8 ~1o11 Lt 
"T'-011 ~i,~A~ ~7-aBi:J-. ;;i~\§_ <5~~ H~ ~Ai ~}1~~ tl}2} :Q- 0 1 <5~~ T~ T,8 

~1o11 Lt~ T N_RJ/} :Q- 0 }7-1 Jl, ~ ~ T ~ i'-,8 ~1o11 Lt~ T N_T2} :Q- 0 } 7-1711 

B 9-. ~, 5i~ \§. f>~ ~ H~ N_RxN_T f>~ ~ 0 1 B 9-. 

[134] ~~~..Q..s.., f>~~~ 13.(rank)~ Ais.. ~'B~(independent) f>~ EE~~~ 7~T 

~011 Ai ~ :±. 7~ Ts.. 7-c3 ~ B 9-. rr}c}Ai, <5~ ~ ~ 13. ~ <5~ EE~ ~ ~ 7~ T _!;1_ q ~ 
T ~711 B 9-. T~ ~ ..Q..s.. °'11 ~ ~ ~' 5i~ \§. f>~ ~ H~ 13.(rank(H)) ~ 9- g Ji} :Q- 0 1 

A11 ~B 9-. 

[1351 ["T'-~ 111 

rank(H)~ min(NT,NR) 

[ 136] EE~, f>~ ~ g_ Jl --R-<~1 ~ ii~ (Eigen value decomposition)~ ()} '?j_ g_ U11, 13. ~ 

JI%~1(eigen value)~ ~011Ai 0°1 °}1d 2%~1 ~~ 7~"'r-S.. 7-J~w T ~19-. 

tl1 ::;: ~ 1=1J-~ ..Q..s.., 13. ~ SVD(singular value decomposition) ~l]_ g_ U11 0° 1 °} 1d 

~ 0 BJ-(singularvalue)~~ 7~"'r-S.. 7-J~w T ~19-. rr}c}Ai, ;;i~\§_ <5~~011Ai 13.~ 

%~ ~ ~ ~ u1 ~ Y°-1 ~ 5i~ \§. 011 Ai Ai s.. 9- ~ 7-c3 _!il_ ~ _!il_ ~ T ~1 ~ ~ ~ Tct Jl 
"'51- ¢ o l rl_ 
2 1 7-h'-T• 

[137] ~~A11Ai011 ~1°-1,MIMO~i'-011 ~~'13.(Rank)'~ ~7-a A113 ~ ~7-a YIIl-T 

[138] 

A}~011Ai ~'B~..Q..s.. ,8~~ ~%W "T'- ~1~ 78s..~ T~ Y-El-1-H~, 
'l11 °1 °-1 (layer)~ 7~ "T'-'~ Zl- 78 s.. ~ ~ii~ ~ %~ ~ ,8~ A E 1$ ~ 7~ T ~ 

Ll-El-\Ri:J-. ~~~..Q..s.. i'-,8B2- ,8~ ~i'-011 °1%~ ~ 13. "T'-011 ~ g ()t~ 
7~"T'-~ i11°1°-1 ~ ~i'-()}71 U11~011 ~~~ Cd~ 0 1 ~~ ~ 1-=1~ i11°1°-1 7~"T'-2t 

%~ ~ ~ u1 ~ 7}~ i:J-. 
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[139] 

[140] 

;YH aj ?i ~ WCCarrier Aggregation) 

~ ~~ ~ {U,l °'11 ~ 011 Ai JI ~1 ()} ~ ~~ ~78 ,<:_ ~ El 7~ ~~(Multi-carrier) 7-l ~ 

~78 g_ -2-2¥- ±.. W~ 11. ~' ~ ~~ 011 Ai A}%~~ ~ El 7~ ~ ~ Al A 1@ EE~ 

57~ ~ ~ ~ W(CA: Carrier Aggregation) Al A EJ 0 12} W ,<:_ %~ ~ g_ 7-l ~ ()}71 

-$l-o~ Ai, ~ RS- ()} ~ %~ ~ g_ TAd w u:ii ~ _ii_ ~ ~ _!;1_ 11 3} ,<:_ 

~~~(bandwidth)g_ 7}7-l~ 17~ 0 1/-J~ ~±._\j_E 57~~~(CC:Component 

Carrier)~ ~W(aggregation)()}Oi A}%()}~ Al AEJ g_ ~~11. 

[141] ~ ~~011Ai ~El 7~~~~ 7~~~~ ~W(EE~, ~%:rrl- ~Ad)g_ ~Dl()}9, 
0 1u:ii 7~~~~ ~w,c:. ~~~(contiguous) 7~~~ Z}~ ~W¥ 0 }112} Bl 

~~~(non-contiguous) 7~ ~ ~ Zl-~ ~ W g_ -2-T ~ ul ~ 11. EE~, ()} ~J~ 3.54 
/-J~J~-=1 Z1-011 ~Ad~~ ~±..\iE 7~~~~~ 4-~ 11 2 111 ~7-a~ 4- ~111. 

()}~J~ 3. ~ ±.. 1d E 7~ ~ ~( 0 1 ()}, 'DL CC'2t ~11.) 4-54 /-J~J~ 3. ~ ±.. 1d E 

57~ ~ ~ ( 0 l ()}, 'UL CC' 2} ~ 11.) 4-7} % ~ ~ 78 -9- ~ ~ 7cJ ~ (symmetric) 

~Ad 0 12}JI ()}JI, i 4-7} 11~ 78-9-~ Bl ~7c] ~(asymmetric) ~Ad 0 12}JI ~11. 
0 154 :Q-,C:. 7~~~ ~w,c:. ~%:rrl- ~Ad,~~~ ~Ad(bandwidthaggregation), 

A~E'8 ~Ad(spectrumaggregation) ~Ji} :Q-,<:_ %~54~%~~ A}%~ 4- ~111. 

[1421 T 7~ 0 1/-J~ ~±..\iE 7~~~7}~w~~ -=r-Ad~~ 7~~~ ~w,c:. LTE-A 

Al A EJ 011 Ai~ 100MHz ~ ~ ~77}7-l 7-l ~ ()} ~ ~ g_ ~ _ii_s_ ~ 11. ~ R ~ ~ li1_ 11 

::q-,c:. ~~~g_ 7}7-l~ 11~ 0 1/-J~ 7~~~~ ~wwu:ii,~w()}~ 7~~~~ 

~ ~ ~ ,<:_ 71-e IMT Al A EJ Ji}~ ~~Ad (backward compatibility) %7-l ~ -$l-o~ Ai 

71-e Al A EJ 011 Ai A}¾()}~ ~ ~ ~ ..Q_s_ A-11 ~w 4- ~111. °'11 ~ ~~Ai 71-e~ 

3GPP LTE Al A EJ 011 Ai ~ { 1.4, 3, 5, 10, 15, 20} MHz ~ ~ ~ g_ 7-l ~ ()} 9, 3GPP 

LTE-advancedAlAEJ(~,LTE-A)01lAi~ 71-e AlAEJJI}~ ~~g_ -$l-o~ /-J7l~ 

~~~~ ~g_ 0 1%()}°120MHz_!il_l:t ~ ~~~g_ 7-l~()}s=..~ WT ~111. EE~, 

~~~011Ai A}%~~ 7~~~ ~WAlAEJ,<:_ 7l-eAlAEJ01lAi A}%()}~ 

~~~SI} /-J~~ 0 11-~s_¾ ~~~g_ 7-J~()}Oi 7~~~ ~Wg_ 7-l~()}s=..~ w 

[143] LTE-A Al AEJ ,<:_ ~~ 7-}~ g_ ~~()}71 -$l-o~ A~(cell)~ 7~18 g_ A}%~11. 

[144] /-J~~ 7~ ~ ~ ~ W ~78 ,<:_ l:t~ A~(multiple cells) ~78 ..Q..s_ ~ ~ g_ 4- ~111. 

A~,<:_ ()} ~J~ 3. 7-}~(DL CC)J/} AJ~J~ 3. 7-}~(UL CC) ~ ~ ~ s:. W ..Q..s_ 

7-j ~ ~ 4, /-J~J~ 3. 7-}~ ,<:_ ~ 4- _8_i:::_ ~ o} 11 l:t. rr}c}Ai, A~,<:_ ()} ~J~ 3. 7-}~ 

B~, EE~ ()}~J~ 3. 7-}~Ji} /-J~J~ 3. 7-}~..Q..s_ TAd ~ T ~111. ~ 7-j B-~ 0 1 B 
()}y-~ ~7-aB Ail=ld A~(configuredservingcell)g_ 7}7-l~ 78-9-17~~ DLCC54 

11~~ uLcc~ 7}~ 4- ~1..Q..11-, ~7-a u~ 0 121~ 0 1/-J~ ~7-aB Ail=ld A~g_ 
7}7-l~ 78-9-011~ A~~ 4-~%~ DLCC~ 7}7-19 ULCC~ T~ i54:Q-7i4 
i_!i1_11 <Q- g_ 4- ~111. 

[145] EE~, i ~~ s_ DL cc54 UL CC7} -=?-Ad~ 4-s=.. ~111. ~, ~ 7-J u~ 0 1 114-~ 

~ 7-J B Ai l:ld A~ g_ 7}7-l ~ 78 -9- DL cc~ 4-_!;1_ 11 UL CC7} r:i Wi ,c:. 7~ ~ ~ ~ w 
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~~ s=.. 7-l ~ ~ T ~111. ~, 57B ~ ~ ~ W(carrier aggregation) 2. Zl-2.l- 57B ~ ~ 
Y:rrl-T(Ai~ ~{J YIIt"'r-)7}A~s_ 11~ ¥ 0 1/-J~ Ai~~ ~w_Q_s_ 0 1-oB~ T 
~111. ~ 7P-i, ~()} ~ 'Ai(Cell)' 2. ~ ~~ _Q_s_ A}%~~ 717-f~- 0 1 ~ ~ ()} ~ 

OJ~_Q_s_Ai~ 'Ai'Ji}~ T~~~Ol= ~11. 

[146] LTE-A Al A 1@011 Ai A}%~~ Ai 2. -11- 4°1 ~ ~ Ai(PCell: Primary Cell) ~ 

All z:l Li~ Ai(SCell: Secondary Cell) g_ :±.. W~11. PAiJi} SAi 2. Ai l=ld Ai(Serving 

Cell)S- A}%~ T ~111. RRC_CONNECTED /-J~ 011 ~17-l ~ 7B ~ ~ ~ w 0 1 
~ 7-c3 ~ 7-l ?l~)Ji 4 7B ~ ~ ~ w g_ 7-l ~ ()}7-l ?l ~ B ~ ~ ~ -9-, PAis_ ~ TAd B 

Ai l:ld Ai 0 1 B ()}4 -eAB ~11. ~~' RRC_CONNECTED /-J~ 011 ~l=il 7B ~ ~ 

~ WO l ~ 7-c3 B B ~ ~ ~ -9- ()} 4 ° l /-J ~ Ai l:ld Ai 0 l -e AB w T ~1 _Q_ l=9 ' ;,~-Pil Ai l:ld 
Ai 011 ~ p Ai Ji} ()} 4 ° l /-J ~ s Ai 0 l :±.. w B 11. 

[147] Ail=ld Ai(PAiJi} SAi)2. RRC :rr}4DlEi ~ ~-tB ~7-a~ T ~111. PhysCellld~ Ai~ 

%~ 111 ~ ~ 'MA} s_ 0-¥- E7 50377}7-l ~ 7-c3 T~J- g_ 7}~ 11. SCelllndex ~ SAi g_ 

~ 'M ()} 71 -$l ()}~ A}%~~ ZEEf~(short) ~ 'MA} s_ 1-¥- E7 777}7-l ~ 7-c3 "'r~J- g_ 
7}~ 11. ServCelllndex~ Ai l=ld Ai(PAi EE~ SAi) g_ ~ 'M ()}71 -$l ()}~ A}%~~ 

ZEEf~(short) ~ 'MA} s_ 0-¥- E7 777}7-l ~ 7-c3 T~J- g_ 7}~ 11. o~J- 2. PAi 011 ~ %~ l=9' 
SCelllndex ~ S Ai 011 ~ % ()} 7 l -$l ()} ~ u l ~ -¥-~ B 11. ~, ServCelllndex 011 Ai 7 };,;J 

3} 2. Ai ID (EE~ Ai ~~A) g_ 7}7-l ~ Ai 0 1 PAi 0 1 B 11. 

[148] PAi,<:_ -11-4°1~~ YIIt"'r(EE~,primaryCC)/-JojlAi %3}()}~ Aig_ ~ul~11. 

t!-~ 0 1 ~71 '?_=!~ ~7-a(initialconnectionestablishment) J/}7-a g_ "'r-8~()}714 '?_=!~ 

AB-~ 7-a J/}7-a g_ T-8~ ()t ~ 1:11 A}¾~ T ~1_Q_ l=9, ~2=---2.. ~ J/}7-a 011 Ai 7-l Al B Ai g_ 

;,_p~J w Ts=.. ~111. EE~' PAi 2. 7B ~ ~ ~ w ~~ 011 Ai ~ 7-c3 B Ai l:ld Ai ~ 

Al]~~zi ~~~ ~{J 0 l ~~ Aig_ ~u]~11. ~, B~2. A}~~ PAi01lAi~ 
PUCCH ~ W l:g ~o} ~ % W T ~1 _Q_ l=9, A] A 1@ 7-c3 _!i!_ ~ ~ ~ ()} 77 4 -2-11 E7 ~ 

~~}~ ~~()}~ 1:1] PAi~g_ 0 1%W T ~111. E-UTRAN(Evolved Universal 

Terrestrial Radio Access) 2. 57B ~ ~ ~ W ~~ g_ 7-l ~ ()} ~ B~Oll 711 °1 %/-j Al]~ 
7-c3 li!_(mobilityControllnfo) ~ :±..WC)}~ /-J-$l 111 ~ ~ RRC <?_=! ~ 

AB~ 7-c3 (RRCConnectionReconfigutaion) u]] A] 7-l ~ 0 1 %()}~ ~2=---2.. ~ ~~} ~ -$l-oB 

PAi~g_ ~~w Ts=.. ~111. 
[149] SAi 2. Al] z:l L7 ~ YIIt"'r(EE ~, Secondary CC) /-J01l Ai %3}()} ~ Ai g_ ~ u] WT 

~111. ~ 7-c3 B ~ 011 p Ai 2. ()} 4 ~ w i:g ~ l=9 ' s Ai 2. ()} 4 ° l /-J w i:g ~ T ~111. 
SAi,<:_ RRC <?=!~ 0 1 ~7-a 0 l 0 Pr-~~ 0 1~011 TAd 7}';<'.l}Jl ~7}~~ -y~ 
A}~ g_ Al]-=g-()} ~ 1:1] A}%~ T ~111. 7B ~ ~ ~ w ~~ 011 Ai ~ 7-c3 B Ai l:ld Ai 

~oil Ai PAi g_ Al] -2l ~ 4 ~ 7-l Ai~' ~ SAi 011 ~ PUCCH7} -e AB ()}7-l ?l ~ 11. 

E-uTRAN2- sAig_ 7B~~ ~w~~ g_ 7-l~()t~ t1-~oi1111 ~7}w u:ii, 
RRC_CONNECTED /-J~ 011 ~1 ~ ~zi B Ai~ %3}Ji} ~zi B -2- ::= A] A 1@ 7-c3 _!i!_ ~ 

~ 7-c3 A 1 i ~ ( dedicated signal) g_ ~ -tB Al] -=g- w T ~111. A 1 A 1@ 7-c3 _!i!_ ~ ~ ~ 2. 
~ziB SAi~ -tBA1] ~ ~7}011 ~()}~ Al]~~ T ~l_Q_J::9, 0 1 u:ii AJ-$l 111~~ RRC 
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<?_=! ~ AB 1lAa (RR CConnectionReconfigutaion) u1P-l 7-l ~ 0 l % w T ~111. 
E-UTRAN 2. ¥H::i B s Ai ~ oil Ai !!. s.. 2=- 57TI A E ('.)} 7 l _!;!_ 11 ~ B ~ 'Ms.. /-J O l ~ 

Jil-2}ul E7 ~ 7}7-l ~ ~ 7-c3 Ali~~ (dedicated signaling) WT ~111. 
[1501 ~71 _!;!_~:%}-/-a:§:l-Sit7-a 0 1 Al<Q-B 0 1~oiLE-uTRAN2- <?=!~ ~,Aa Ji}7-aoi1Ai 

~71011-=-r-Aa~~ PAioil -¥-7}<'.>}~ ('.)}11- 0 1/-J~ sAig_ ±We'.>}~ L11Eq~3.~ 

-=-r-Aa w T ~111. 57TI ~ °7 ~ w ~~ 011 Ai PAi ~ sAi 2. ztzt ~ ~ ± 1d E 
57TI~°7s..Ai %3rWT ~111. 0 1('.)}~ {IAl 01l011Ai~ ll4°lui~ ~±_\j_E 

57TI ~ °7 (PCC) ~ PAiJi} %~ ~ ~ ul s.. A}%~ T ~j_Q_1=9, All:°{! L7 ~ ~ ±.. 1d E 

57TI~°l(SCC)~ SAiJi} %~~ ~Dls.. A}%~ T ~111. 

[151] s=.. 7 2. ~ ~~ 0 1 ~ %~ T ~1 ~ ~~ ~~ Al A 1@011 Ai ~ ±.. 1d E 57TI ~ °7 ~ 

57TI ~ °7 ~ w~ ~ ?ll ~ Ll-El-\1111. 
[152] s=.. 7~ (a)~ LTEAlA 1@01lAi A}%~~ B~ 57TI~°l T~~ Y-El-\1111. ~±_\j_E 

57TI ~ °7 011 ~ DL ccsi} UL CC7} ~111. ('.)}y-~ ~ ±.. 1d E 57TI ~ °7 ~ 20MHz~ 

2rIIl-"'r ~-'fl ~ 7}~ "'r ~111. 
[153] _s:=_7~ (b)~ LTE_AAlA 1@01lAi A}%~~ 57TI~°l ~WT~~ Ll-El-\1111.s=..7~ 

(b)~ ~ -9-011 20MHz~ 2rJil-T 3.71 ~ ?!" ~ 3 7TI ~ ~ ±.. 1d E 57TI ~ °7 7} ~ WB 
~ -9- ~ Ll-El-\1111. DL ccsi} UL CC7} ztzt 3 1TI--~2-1 ~j_Q_y-, DL ccsi} UL cc~ 

7TI"'r-01l All~ 0 1 ~1~ ~ 2. 0 }1111. 57TI~°l ~w~ ~-9- B-~2- 37TI~ cc~ %Al01l 
_2_l-jE7~W T ~;Jl, ('.)}"6J~3. ~~/1:11°1£1 ~ T~W T ~;JI AJ"6J~3. 

~~/1:11 °1 E7 ~ %~ w T ~111. 
[154] ~~, ~,Aa AioilAi N7TI~ oLcc7}¥i-~~~ ~-9-011~, L11Eq~3.~ u~oi1 M 

(Ms:N)7TI~ oLcc~ wi:gw T ~111. 0 1u:ii, u~2. M 1TI~ All~B oLcc ~g_ 
-2.. 11 E7 ~ ('.)} Jl DL ~~ ~ T~ w T ~111. EE~' L1l E q~ 3 ~ L (Ls;Ms;N)7TI ~ DL 

ccoil -9-~ ~-'fl~ 2r°7 2r-B DL cc~ B-~011 wi:gw "'r ~j_Q_1=9, 0 lt:'i ~ ~ -9-
UE~ L 7TI~ DLCC~ ~2=-Al -2..l-jE7~-tTiol= ~11. op:17~ 1=1J-~ ,<:_ /-J"6J~3. 

~ i'-011 s=.. &:Q- 0 1 ~ %~ "'r ~111. 
[155] <'.>} "6J~ 3. A}~~ ~%Jil- yJil-"'r(EE ~ DL CC)si} /-J"6J~ 3. A}~~ ~%Jil-

2rJil-"'r(EE ~, UL CC) A} 0 1 ~ ~ 7'17-l (linkage)~ RRC u1l Al 7-l 2} :Q- 2. /-J-'fl 111 ~ 

u1l Al 7-l 4 Al A 1@ 7-c3 li!. 011 ~ -tTI 7-l Al~ T ~111. 011 ~ ~ °7, SIB2(System 

Information Block Type2)01l ~ -tTI Ai 7-c3 ~ ~ ~ ~ 7'17-l 011 ~ -tTI Ai DLA}~ Ji} UL 

A}~~ ~ w0 1 TAd ~ T ~111. Tjil ~ _Q_s._, ~ 7'17-l ~ UL i ~ E ~ 4 2 ~ 

PDCCH7}~%~~ DLCC2}/-J7l ULi~E~ A}%<'.>}~ ULCCZ}~ uJ~ 
¥1-111 ~ ~ ul WT ~j_Q_1=9, HARQ ~ -'fl~ 1:11 °1E77} ~ %~ ~ DL CC(EE ~ UL 

CC)si}HARQACK/NACK~~7} ~%~~ ULCC(EE~ DLCC)Zl.-~ uJ~ 
¥1-111 ~ ~ u1 w "'rs=.. ~111. 

[156] u~ 0 1 ('.)}11- 0 1/-J~ sAi 0 1 ~,Aa~~, L11Eq~3.~ ~,AaB sAi(~)g_ 

:%}-/-j :§:}(activate) EE~ Bl :%}-/-j :§:}(deactivate)W T ~111. PAi 2. "6J/-J :%}-/-j :§:1-B 11. 

L1l E q~ 3 ~ :%}-/-j /tll :%}-/-j (Activation/Deactivation) MAC All °7 _8_i:::(MAC control 
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element)~ ~ i'-W ..Q..s._M7 SAi(~) g_ ~Ad :§:1- EE~ Bl ~Ad :§:1-~i:J-. 

[157] ~Ad/Bl~Ad MAC All~ __8__i:::_~ JlfiaB 3.71 ~ 7}7-lJI, 77B~ C ~2=-(C-field)si} 

17B ~ R ~2=-(R-field) ~ ±..WC)}~ B~ ~ ~ 1Jl(octet)..Q..s.. TAd B 9-. C ~2=-~ Zl­

SAi ~ ~ A(SCelllndex) 'Ms.. TAd ~ Jl, SAi ~ ~Ad/Bl ~Ad /-J~ ~ 7-l Al ~9-. C 

~2=- ~J- 0 1 'l's.. 11 Ea~~ -tB ~ SAi ~~A~ 7}7-l ~ SAi ~ ~Ad:§:}~~ ~ g_ 

7-l Al()} Jl, 'O'..Q..s.. 11 Ea~~ -tB ~ SAi ~~A~ 7}7-l ~ SAi ~ Bl ~Ad:§:}~~ ~ g_ 

7-lAl~i:J-. 

[158] EE~, BW2. ~,AaB SAi 'Ms.. E} 0 l~(sCellDeactivationTimer)~ %7-l<'.l}Jl, 

El- 0 1 ~ 7} ~li~ U11 ,B-zi B SAi g_ Bl ~Ad :§:1-~i:J-. %~ ~ ~71 El- 0 1 ~ ~J- 0 1 

El- 0 1 ~ (sCellDeactivationTimer)~ Zl- ~ A l@A(instance)01l ~ %~ l=9, RRC 

Al-=:1~~011 ~-tB ~,AaBi:J-. sAi(~) 0 1 ~7}~ u:ii EE~ ~2=--2..~ 0 1~, ~71 

S Ai ( ~ ) ,<:_ Bl ~ Ad :§:} /-J ~ O l 9-. 

[159] BW2. 2.l-TTI011Ai Zl-2.l-~ ~,AaB SAi(~)01l ~()}~ 0 }?Rsi}:Q-2. %<Q-g_ 

4- <5~ ~ q. 
[160] - BW 0 1 ~,Aa TTI()-n==!_lll1l~ n)011Ai SAig_ ~Ad:§:1-<'.l}~ ~Ad/Bl~Ad MAC 

All ~ __8__i:::_ ~ 4-,8 ()} ~, B W 2. ,Ad -tB ~ Et O l uJ 011 -tB ~()} ~ TTI(Ai !1.. _v_ l1l ~ n+8 

EE~ i 0 1~)011Ai SAi g_ ~Ad :§:1-()}Jl, -tB ~ SAiJI} ,B-zi B El- 0 1 ~ ~ 

(AB)Al<Q-Afzli:J-. BW 0 1 SAig_ ~Ad:§:1-~q~ ~ 2- BW 0 1 SAi AJ011Ai 

SRS(Sounding Reference Signal) ~ % , S Ai g_ -'fl ~ CQI(Channel Quality 

Indicator)/PMl(Precoding Matrix Indicator)/Rl(Rank Indication)/PTl(Precoding Type 

Indicator) _!il_:il, SAi /-J01l Ai PDCCH -2.. 11 E7 ~, S Ai g_ -'fl~ PDCCH -2.. 11 E7 ~ Ji} 

:Q-2. ~lfl-SAi %<Q-g_ ~%~9-~ ~g_ ~ul~i:J-. 

[161] - BW 0 1 ~,Aa TTI(Ai_!:1_lll1l~ n)011Ai SAig_ Bl~Ad:§:1-<'.l}~ ~Ad/Bl~Ad MAC 

All~ __8__i:::_ ~ 4-,8 ()} 771+ EE~ ~ ,Aa TTI(Ai _!:l_ ll l1l ~ n) ~Ad :§:1-B s Ai Ji} ,B-zi B 

El- 0 l~7}~li~~' BW2. ,Aa-oB~ El- 0 lud01l -tB~()}~ TTI(Ai_!:1_lll1l~ n+8EE~ 

-=i 0 1~)011Ai SAig_ Bl~Ad:§:1-<'.l}Jl, -tB~SAi~ El- 0 1~~ ~B()}J::9, -tB~SAiJI} 

,B-zi B -2.. ::= HARQ ~ If1 ~ Bl¾ 9-(flush). 

[162] - ~Ad :§:1-B SAi /-J~ PDCCH7} /-J"6J~ 3. -=i ,ill E (uplink grant) EE~ ()} "6J~ 3. 

~~(downlinkassignment)g_ 7-lAl('.)}714, EE~ ~Ad:§:1-B SAig_ A?ll½~()}~ 

Ai l=ld Ai /-J ~ PDCCH7} ~Ad :§:1-B S Ai g_ -'fl~ /-J"6J~ 3. -=i ,ill E (uplink grant) EE~ 

()} "6J~ 3. ~ ~(downlink assignment) g_ 7-l Al()}~, BW 2. -tB ~ SAiJI} ,B-zi B 

El- 0 1 ~ ~ AB Al <Q-~i:J-. 

[163] -SAi 0 1 Bl~Ad:§:1-~~' BW2. SAi/-J01lAi SRS~ ~%()}7-l ?i"JI,SAig_ -'fl~ 

[164] 

[165] 

[166] 

CQI/PMI/RI/PTI~ _!il_Jl_ ()}7-l ?J"..Q_ l=9' SAi AJ01l Ai UL-SCH~ ~ %()}7-l ?J"..Q_ l=9' 
s Ai /-J 011 Ai PDCCH ~ -2.. 11 E7 ()} 7-l ?J-~ 11. 

~ 1fi @ Aj] A 1;1 ~}{Random Access Procedure) 
0 1()}011Ai~ LTE/LTE-AAlA 1@01lAi All.:g-()}~ iili18 ~A1lA ~~}(random access 
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procedure) 011 ~ -tB ~ IL1 ~ 11. 

[167] ~18 ~All/- ~7}~ B-~ 0 17l7-l~SI}/-J~J~3.%7l~ ~774/-J~J~3.,y~ 

A}~g_ wi:g ~71 -'fl-oB A}¾B11. u~~ ~~ 0 1 ~~ ~, u~2- ~71 ,AiSit~ 

()} ~J ~ 3. % 7 l ~ ~ ~ ()} Jl Al A l@ 7-c3 _!;!_ ~ T~ ~ 11. Al A l@ 7-c3 .!i!.s..-¥- E7 A}% 

7} 'o ~ ~ 18 ~ All A ll ~ 0J ~ (random access preamble)~ ~ WSit ~ 18 ~ All A 

ll ~ 0J ~ ~ ~ %011 A}%~~ ,Y~ A}~ 011 ~~ 7-c3 .!i!. ~ ~ ~ 11. ~ 18 ~ All A 

ll ~ oJ ~ ~ ~ %011 A}%~~ ,y~ A}~,<?_ ~ °7 s_ <'.l}y- ol/-J~ Ai _!:l_ ll l1l ~ 
o l i:o-11 A o l_ 

1
:::z.. TT1

1
,;,.... o::j O:'l /-} o l o l i:o-11 A o l ~ ~l- o :;:=i ..§.. 7-.,l s=-l 

1
,;,.... o l rl~ q ul- .Q.. cill t::--'l 

._:_ ,---'-T --'-1 0 7 0 ~ ._:_ ,-~ ~ l::I --.':C. , 0 2 7-A '-T· ._:_ 2 '----- 't'..! P 

~ All A ll ~ oJ ~ ~ ~ W _Q_s._ 1f-El ~ ~ s._ ~ ~ ~ ~ 18 ~ All A ll ~ oJ ~ g_ 

~%<'.l}Jl, /-J7l ~ 18 ~All A ll ~ 0J ~ g_ T~ ~ 717-l~ 2- /-J~J~3. %71 ~ -'fl~ 

Et O l uJ 7-c3 ~ (TA: timing alignment) ~}- g_ ~ 18 ~ All A g lg- g_ ~ -tB B-~ s.. .!i!.\1111. 
0 ls..M7 B~ ,<?_ /-J~J~3. %71 ~ ~ ~ ()}~ ~ 0 111. 

[168] ~ 18 ~ All A ~7} ~ FDD(frequency division duplex)2t TDD(time division 

duplex)011Ai .:g-~~~ ~7} 0 111. ~18 ~A1lA ~7}~ ,Ai A} 0 l~01l ,Y~<'.l}J::9, 

57B ~ °7 ~ W(CA: carrier aggregation) 0 l ~ 7-c3 B 78 --9- Ai l=ld ,Ai(serving cell)~ 

1B"T'-2ts.. ,y~('.)}11. 

[169] 'ii Ai' B ~ 0 1 ~ 18 ~ All A ~7} ~ T <5~ ()} ~ 78 --9-s.. ~ 11 g Ji} :Q- ,<?_ 78 4'--7} ~111. 

[170] - B-~ 0 1 717-l ~Ji}~ RRC <?'!~(RRC Connection) 0 l ~ °7, RRC 0 } 0 1 ~ /-J~ 011 Ai 

~71 ~~(initial access) g_ T f>~ ()} ~ 78 --9-

[ 171] - RRC <?_=! ~ AB-~ 1B ~ 7}(RRC connection re-establishment procedure)~ 
,;,.... -,ll -'=--l .,__ -,..:, o 
T 0ci 0 ri:::=- /o T 

[172] - B_-~Ol ~2=.--2._J::li Ji}7-J011Ai, E}7f!(target) ,Ais.. 77 g ~~()}~ 784'-
[173] -717-l~~ ~25011 ~-tB ~18 ~All/- ~7}7}_8_;;,;j~~ 784'-
[174] - RRC <?_=!~ /-J~ ~' /-J~J~ 3. Al Z} %717} ~7-l ?J- ,<?_ 

/-J~01l Ai (non-synchronized)()} ~J~ 3.s.. ~ %~ 1:1] 0 1E77} ~;_~ ()} ~ 78 4'-
[175] -RRC <?_=!~ /-J~ ~, /-J~J~3.~ A]Z} %7]7} ~7-l ?J"71Y-(non-synchronized), 

,Y~At~ g_ _8_;;,;J ()}71 -'fl-oB A}¾~~ 7-l 7-a B ,Y~At~ 0 1 wi:g~ 7-l ?J- 2-
/-J~01lAi, /-J~J~3.s.. ~%W 1:1] 0 1£17} ~A~()}~ 784'-

[176] - RRC <?_=!~ /-J~ ~, El- 0 1 uJ °7 2=._ l:lJ!A(timing advance)7} ~_8_ ~ /-J~011Ai 

B ~ ~ -'fl ~1 ~ 7-c3 (positioning) g_ T f>~ ()} ~ 78 4'-
[ 177] - ,y~ <?'! ~ {I 1I]1 (radio link failure) EE~ ~2=--2.. J::li {l 1I]1 (handover failure) A] ~T 

SI} 7-J g_ "T'- <5~ ()} ~ 78 --9-

[l78 l 3GPP Rel-10011 Ai~ 57B ~ °7 ~ W g_ 7-l ~ ()} ~ ,y~ ~ ~ A] A 1@011 Ai ()} 4~ 

~ 7-c3 ,Ai(°'1] ~ ~ °7, P,Ai)01l ~ % 7} 'o ~ TA(timing advance)~}- g_ ~T~ ,Ai 011 

.:g-~_Q_s._ ~%()}~ ~ g_ J1~1()}'?j_11. 11~, B-~ 0 1 Ais.. 11~ 2r-:rrl-T l:lJl2=._01l 

~~(~,2r-:rrl-"T'-/-J011Ai 3.71] 0 l~B)~T~ ,Ai~~,<?_ ~:rrl-(propagation) ~/-jol 

11~ ~"T'-~ ,Ai~ g_ ~ WW "T'- ~111. EE~~ 7-J ,Ai~ 784'- 77 tii ~7-l ~~ ~ 2-
77 J::li ~ 7-l %~ Al] 77 ~ -'fl-tB RRH(remote radio header)(~, ~ 111 E7 ), 3@..s=.. ,Ai(femto 
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cell)~ 2. 1113L ,Ai(pico cell) ~ Ji} :Q- 2. A% ,Ai(small cell) EE~ All z:l L7 ~ 
7 l 7-l ~ ( Se NB: secondary eNB) 0 l ,Ai LB 011 BB ~ l ~ ~ /-J ~ 011 A7 B ~ 2. ()} 4 ~ ,Ai g_ 
~-tB 717-l ~(~, uB 3.s.. 717-l ~(macro eNB))Sit ~~ g_ T-8~ ()} Jl, 11 ~ ,Ai g_ ~-tB 
A1lz:lL7~ 717-l~SI}~~g_ T-8~()}~ 784'--~T~ ,Ai~ 0 1 A7s._ 11~ ~If1-7-l<?'l 
~Ad g_ 7}7-1711 ~ T ~111. 0 1 78--9--, ()}y-~ TA~J-g_ ~T~ ,Ai~oi1.:g-~_Q_s._ 
~%()}~ tiJ~_Q_s._ A}%()}~ AJ"6J~3. ~% g_ T-8-~W 78--9-- ~T~ ,Ai~ /-JojlAi 

~ %~ ~ AJ"6J~ 3. ~~~ % 71011 {J Zl-~ 0a "6J g_ 771 ~ T ~111. rr}c}Ai, ~T~ 
,Ai~ 0 l ~WBCAAJ~OllA~ ~T~ TA~ 7}7-l~ 0:1°1 tl}%!-~WT ~1_Q_l=9, 
3GPP Rel-11011 A7 ~ 11~ TA(multiple TA)~ 7-l ~ ()}71 -$l ()}~ ~ 7-d ,Ai -=i¾ 
U-$ls.. TA~ ~'B~_Q_s._ Wig()}~ 0:1 g_ Jlc1~11. 0 1 ~ TA -=i¾(TAG: TA 

group) 0 l 2t ()}1=9, TAG~ ()}y- 0 1/-J~ ,Ai~ g_ ± WW T ~1_Q_l=9, TAG LB±.. WB 
()}y- 0 1/-J~ ,Ai01l~ %~~TA7}.:g-~~_Q_s._ ~%~ T ~111. 0 lc~~11~TA~ 
7-1~()}71 -$l()}~,MACTA ~25 All~ -8...i:::(element)~ 2 tJlE~ TAG 

~ 'MA}(TAG ID)si} 6 tll E ~ TA~ 25 ~2=-s.. TAd B 11. 
[179] 7B~~ ~W 0 l ~,AdB B:~2. P,AiSit ,B-zi~~ ~Ai~~~ ~18 ~All/-~~}~ 

T-8~()}~ 784'--7} ~1-~~~ ~18 ~A1lA ~~}~ T-8~()}711 B11. P,Ai 0 l ~~ 
TAG(~, pTAG: primary TAG)~ 78--9--, 71-eSI} %~ ()} 711 P,Ai g_ 71 ¾ _Q_s._ 
~,Ad~~,~2. P,Aioi1 T~~~ ~18 ~A11A ~~}~ ~-tB ~,Ad~~ TA~ pTAG 
LB -2..::= ,Ai(~)Oll ~¾w "'r ~111. ~~' S,Ais..~ TAd~ ~ TAG(~, sTAG: 
secondary TAG)~ 78--9--, sTAG LB ~ 7-d S,Ai g_ 71 ¾ _Q_s._ ~7-d ~ ~ TA~ -tB l:g 

sTAG LB -2..::= ,Ai(~)Oll ~¾w T ~1_Q_l=9, 0 1 u:ii TA~ 717-1~011 ~-tB 7BAl~ ~18 
~ All A ~~}011 ~ -tB ~ ~ ~ T ~111. Tjil ~ _Q_s._, sTAG LB 011 A7 S,Ai 2. 
RACH(Random Access Channel) A}~_Q_s._ ~ 7-d ~ JI, 717-l ~ 2. TA~ ~ 7-d ()} 71 
-$l ()}~ S,Ai 011 A7 RACH~~ g_ _8__3;j ~11. ~' 717-l ~ 2. P,Ai 011 A7 ~ %~ ~ 
PDCCH -2.. L7 011 ~ -tB S,Ai ~ /-Jojl A7 RACH~% g_ 7B Al Al zl 11. S,Ai _v_ ~ 0J ~ 011 
~~ g 1g-u]1Al7-l~ RA-RNTI~ A}%()}~ P,Aig_ ~-tB ~i'-B11. B-~2- ~18 
~ All A~ Ad .:g-~ _Q_s._ P}~ S,Ai g_ 71 ¾ _Q_s._ ~7-d ~ ~ TA~ -tB l:g sTAG LB -2.. ::= 

,Ai(~)Oll ~¾w T ~111. 0 12} :Q- 0 1, ~18 ~All/-~~}~ S,Ai011Af5=_ -tBi:g S,Ai 0 l 
~~sTAG~ E} 0 1Pd 7-d~(timingalignment)g_ ~~()}71 -$le)}~ S,Ai011Af5=_ 

"'r -8~ ~ "'r ~111. 
[180] LTE/LTE-A Al A 1@011 A7 ~ ~ 18 ~ All A _v_ ~ 0J ~ (random access preamble, 

RACH preamble) g_ ~ ~()}~ J/}7-d OllAi, ~ 7-d ~ ~ W ~011Ai B-~ 0 1 ~ ~ s.. 
()}y-~ _v_~oJ~ g_ ~~()}~ A}%()}~ 78Aj 71~ ~18 ~A1lA ~~}(contention 

based random access procedure) Ji} 7 l 7-l ~ 0 l ~ 7-d B ~ 011 711 ~ W i=g-tB ¾ ~ 18 
~ All A _v_ ~ 0J ~ g_ A}%()}~ tll 78 Aj 71 ~ ~ 18 ~ All A ~~}(non-contention based 
random access procedure) g_ -2.. T All .:g-~ 11. 11 ~, tl l 78 Aj 7 l ~ ~ 18 ~ All A 
~ ~} ~, /-J~ ~ ~ 2=--2.. ~ J1}7-d, 7 l 7-l ~ ~ ~ 25 011 ~ -tB -8... ;;,;J ~ ~ 78 --9--, B ~ -$l ~l 
~7-d(positioning) ~/EE~ sTAGg_ -$l~ E} 0 1Pd ~2=_1:lJlA ,Ad~oi1 ~()}~ A}%~ 
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T ~111. ~18 ~All/- ~~}7}~liB ~oil~~~~ AJ"6J~3./()}"6J~3. ~i'- 0 1 

~A~B4. 
[181] ~Jfl, ~ l1l 0 1 xE-(RN: relay node) EE~~ A~ 71 ~ ~ 18 ~ All A ~~}2} Bl ~ A~ 

71~ ~18 ~A1lA ~~}~ -2..T 7-1~~11. ~i-11°1 xE-7} ~18 ~A1lA ~~}~ 
T -8~ W U11, i Al ~ 011 A~ RN A~ !1.. ll l1l ~ T Ad (configuration) g_ 

~ B_-Al z111(suspend). ~, 0 1 ~ ~Al~ .Q.s.. RN A~ !1.. ll l1l ~ TAd g_ ~l 71 ()} ~ 

~.Q.s.. ~ ul ~11. 0 1 ~, Ad .:g-~ .Q.s.. ~ 18 ~ All A ~~}7} ~li~ ~ Al~ 011 A~ RN 

)_-~ _!:l_ ll l1l ~ TAd 0 1 AB 1B B 11. 

[182] s=.. 82. ~ ~~ 0 1 ~%~ T ~1~ ~~~~Al Al@OllA~ ~A~ 71~ ~18 ~All/-
~~}~ ~ ~ ()}71 -$l ~ s=..~ 0 111. 

[183] (1) All 1 u1l Al 7-l (Msg 1, message 1) 

[184] 'ii ;;zi, B-~ 2. Al A 1@ 7-j .!i!.(system information) EE~ ~E--2.. tJ-i ~ 25 (handover 

command) g_ ~-tB 7-l Al B ~ 18 ~ All A ll ~ 0J ~ ~ ~ woil Ai ~ ~ s..(randomly) 
()}Lt~ ~ 18 ~ All A ll ~ 0J ~ (random access preamble, RACH preamble) g_ 

~ ~ ()} 2, /-J7l ~ 18 ~ All A ll ~ 0J ~ g_ ~%WT ~1 ~ PRACH(physical RACH) 

7-}~ g_ ~ ~ ()}~ ~ % ~ 11. 

[185] ~ 18 ~ All A ll ~ 0J ~ 2. RACH~% ~B ~ 011 Ai 6Bl ES.. ~ %~ 2, 6Bl E ~ 

RACH~%~ B~ g_ "~-PM ()}71 -$l ~ 5Bl E ~ ~ ~ ~PM7-}(radom identity)si}, 

~7} 7-j .!i!. ~ 1+ El-LH 71 -$l ~ 1 Bl E (°'11 ~ ~ °7, All 3 u1l Al 7-l (Msg 3)~ 3.71 ~ 

7-l Al )s.. TAd B 11. 
[186] B~s..1f-Ei ~18 ~All/- ll~~~ g_ T~~7l7-l~2. ll~OJ~ g_ 9_2~()}2, 

RA-RNTI~ ~ ~ ~11. ~ 18 ~ All A ll ~ 0J ~ 0 1 ~ %B PRACHsi} ¥1-z! B 
RA-RNTI~ -tB ~ B-~ 0 1 ~ %~ ~ 18 ~ All A ll ~ 0J ~ ~ Al Zl--2r-IIl-T 7-}~ 011 

II} 4 ~ 7-J B 11. 
[187] (2) All2 u1l Al 7-l (Msg 2, message 2) 

[188] 717-l ~ 2. All 1 u1l Al 7-l /-J ~ ll ~ 0J ~ g_ ~-tB Ai ~ ~ ~ RA-RNTis.. 

7-l Al (address)~~ ~ 18 ~ All A g lg-(random access response) g_ B-~ s.. ~ % ~ 11. 

~ 18 ~ All A g 1f01l ~ ~ 18 ~ All A ll ~ 0J ~ -=-?-~7-}/~ ~7-}(RA preamble 

index/identifier), /-J"6J~ 3. ~~7-}~ g_ ~~12r-~ /-J"6J~ 3. ,;; ~(UL grant), ~ Al 

Ai ~ ~7-}(TC-RNTI: Temporary C-RNTI) i ~ JI Al Zl- % 71 ~}-(TAC: time 

alignment command)~ 0 1 ±.. W~ T ~111. TAC~ 717-l ~ 0 1 B-~011711 /-J"6J~ 3. 
Al Zl- 7-j ~(time alignment) g_ %7-l ()} 71 -$l-oB .!i!. LB~ Al Zl- % 71 ~}- g_ 7-l Al()}~ 

7-j .!i!. 0 l 11. B-~ 2. /-J 7 l Al Z1.- % 7 l ~}- g_ 0 l % ()} ~ , /-J "6J ~ 3. ~ % Et O l uJ g_ 

7~~~11. B-~ 0 1 AlZl_-%71~ 7~~()}~,AlZl_-%71 E} 0 l~(timealignment 
timer)~ 7BAl EE~ ABAl<Q-~11. UL grant~~~()}~ A?ll½~ u11Al7-l(A1l3 

ui1 Al 7-l )~ ~ i'-011 A}%~~ AJ"6J~ 3. 7-}~ w~ ~ TPC(transmit power 

command)~ ±..W~11. TPC~ A?ll½~B PUSCH~ -$l~ ~% II}q~~ ~7-a01l 
A}%B11. 
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[189] B~ 2. ~ 18 ~ A71 A _v_ ~ 0J ~ g_ ~ % ~011, 717-1 ~ 01 A1 A 1@ 7-c3 li!. EE~ 

~2=--2.. ~ ~ 25 g_ ~-tB 7-1 A1 B ~ 18 ~ A-11 A g lg- 'i:ls=..--9-(random access response 

window) 1-H 011 A~ 7-},8 ~ ~ 18 ~ A-11 A g lg-(random access response)~ T,8 g_ 

A1 s=.. ()t ~' PRACH011 ~ g ~ ~ RA-RNTis.. P}A 7d B PDCCH ~ ~ ½()} 2, ~ ½B 
PDCCH011 ~-tB 7-1A1~~ PDSCH~ T,8()}711 Bi:J-. ~18 ~A-11/-- g 1g- 7-c3_!;!_~ 

MAC PDU(MAC packet data unit)~ ~ ~ .Q.s.. ~ %~ T ~1.Q.~, AJ71 MAC 

PDU~ PDSCHg_ ~-tB ~1@_-~ T ~111. PDCCH011 ~ AJ71 PDSCH~ T,8-tB 01= 

()t~ u~~ 7-a.!i!.54, AJ71 PoscH~ ~~ 7-}~~ 2r-IIl-"T'- -=i~2 A1 n 7-J_!i!_, 

-=:l~Jl AJ71 PDSCH~ ~% ~~ ~ 01 ±.. W~ °l ~1 ~ ~ 01 tl}W~()ti:J-. /-J~~ 
tl}si}:Q- 01, ~BB~017-},8011711 ~%~~ PDCCH~ ~½011 /-j.:g-()}~,/-J71 

PDCCH~ 7-c3 .!i!. ~ 011 rr}2} PDSCHs.. ~ %~ ~ ~ 18 ~ A71 A g 1g-g_ ~ ~ ()1 T,8 w 
"T'- ~111. 

[ 190] ~ 18 ~ A71 A g lg- 'i:l s=_ 4'-~ _v_ ~ 0J ~ g_ ~ % ~ B ~ 0 1 ~ 18 ~ A71 A g 1g-

u11 A 17-1 ~ T,8<'.lt71 -$l-oBA~ ~71<'.lt~ ~~ A1-=-r-ng_ ~p1~11. ~18 ~A-11/-- g 1g­

'i:l s=..--9-~ ll ~ 0J ~ 01 ~ % ~ ~ pt 7-1 ~ An==!. ll l11 ~ 011 Ai 3 7B ~ Ai!!. ll l11 ~ 
01 ~~ Ai_!=!. ll l11 ~ .Q.s._1f-E7 A1 <Q-()}~ 'ra-ResponseWindowSize'~ ~ 01 ~ 7}~ 9-. 
~, B~ 2. _v_ ~ 0J ~ g_ ~ i'- 01 % liB Ai_!=!. ll l11 ~ .Q.s._1f-E7 37B ~ Ai_!=!. ll l11 ~ 
01 ~-¥- Ei ~ _!;!_ ~ ~ 18 ~ A-11 A 'i:l s=.. --<r- % ca ~ 18 ~ A-11 A g 1g- g_ T,8()t71 -$l -oB 

~ 71 ~ 9-. B ~ 2. A1 A 1@ 7-c3 .!i!.(system information) g_ ~-tB ~ 18 ~ A-11 A 'i:ls=..--9-

A}01 ~('ra-ResponseWindowsize') II}2}P1 E7 ~}-g_ ~~WT ~1.Q.~, ~ 18 ~ A-11 A 

'i:ls=..--9- A} 01 ~ ~ 2-¥- E7 10 A} 01 ~ ~}-.Q.s.. ~ 7-c3 ~ T ~19-. 
[191] B~ 2. 717-1 ~011 ~ %<'.l}~ 1j ~ 18 ~ A71 A _v_ ~ 0J ~Ji}%~~ ~ 18 ~ A71 A 

_v_~oJ~ T~7-}/~'M7-}~ 7}7-1~ ~18 ~A-11A g1g-g_ /-j.:g-~.Q.s..T,8<'.l}~, 

~18 ~A71A g lg-~ £1--jE7~ g_ ~7-1~9-. lfl-~, ~18 ~A71A g lg- 'i:ls=..4'--7} 

%li~ U117J}7-1 ~18 ~A-11/-- g lg- u11A17-1 ~ T,8()}7-1 *()}7i4, 717-1~011 
~%<'.l}~lj ~18 ~A-11 A _v_ ~ oJ ~Ji}%~~ ~18 ~A-11 A _v_ ~ oJ ~ T~7-}~ 

7}7-1 ~ % 1L ~ ~ 18 ~ A71 A g lg- g_ T,8 ()}7-1 * ~ 78--9- ~ 18 ~ A71 A g lg-~ 

T,8 2. {I 1Il1 ()t ~ q JI n2r-~ 2, 01 ~ B ~ 2. ll ~ 0J ~ AB~% g_ T <5~ w T ~1 q. 
[192] /-J~~tl}si}:Q- 01 ~18 ~A-11A g1g-011Ai ~18 ~A-11A _v_~oJ~ T~7-}7} 

~Ji_~ 01 % ~ ' ()t 1+ ~ ~ 18 ~ A71 A g lg-011 ~ ()t 1+ 01 /-J ~ B ~ ~ g_ -$l ~ ~ 18 
~ A71 A g lg- 7-c3 .!i!.7} ±.. w~ T ~171 u:ii ~011' AJ71 UL grant, TC-RNTI -=i ~ JI 

TAC7} °l.:::::. B ~011711 % 1L ~;,_1 ~ ~~12r- 71 -$l ~ ~ 01 ~2-()} 71 U11~ 019-. 
[193] (3) A-113 u11A17-1(Msg 3, message 3) 

[194] B~01 7-},8 011711 % 1L ~ ~ 18 ~ A71 A g 1g-g_ T,8 ~ 78 --9-011 ~' AJ71 ~ 18 
~ A71 A g lg-011 ±.. WB 7-c3 _!;!_ ~ g_ ztzt 77 ~ ~9-. ~' B~ 2. TAC g_ ~ %A17'12, 
TC-RNTI ~ ;;z-p,;J ~ q. EE~, UL grant~ 0 1 % ()} ~ , B ~ ~ ~ If1 011 ;;zi ;,;J B 1:11 ° 1 E7 

EE~ "'B%111 _A~AaB 1:-11°1£1 ~ 717-1~.Q.s.. ~i'-~11. u~~ ~~ ~~~ 78--<r-, 
RRC 111~011Ai 1-~/-d~°l CCCH~ ~-tB ~1@_-B RRC <?'!~ 2_;;,;J 01 A-113 u11A17-1011 
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±Ws:1°"1 ~%~ 4- ~1_Q_l=9,RRC <?=I~ AB~'B ~~}~ 784'--RRC 111~011Ai 
J-~/-d51°"1 CCCH~ ~-tB ~1@_-B RRC <?=I~ AB~'B __8__;;,;J 01 A713 u1P-17-1011 ±Ws:1°"1 
A7d:-:.s=-l .¢:. 0lrl q:<51- NAS A-ld:-:. 0 ;;,;cl nl1A17-1E- Tf.<5}"6"1-.¢:.i:;:: 0lrl. 
L:. 0 2 1 /'A '-T- ~ '-'.' eel, ..il- 0 µI 2 ..J- U 2 1 ~ /'A '-T-

[195] A713 u11A17-1 ~ B~~ ~PM7-}7} ±Ws:1°"1°1= ~i:+. 787-~ 71~ ~18 ~A71A 
~~}011Ai~ 717-1~011Ai °"1IT1~B~~ 01 /-J71 ~18 ~A11A ~~}~ 4-~~()}~7-1 
~Bw T ~~ 1:11, ~}~011 ¾~ -tB~ g_ ()}71 .$l-oBAi ~ B~g_ ~~-tB 01= ()}71 
u:i1~01i:J-. 

[196] B~~ ~~7-}~ ±WA17'1~ 1=1J~_Q_s_~ T 7}7-11=1J~ 01 -EAB~i:J-. ~ itl~B 
tiJ~ 2. B~01 AJ71 ~18 ~A71A ~~} 01~011 °1u1 -tBi:g ,Ai011Ai wi:g ~2. 
% 1L ~ ,Ai ~ ~7-}(C-RNTI) ~ 7}7-1 Jl ~1 ~ 9-~' B ~ 2. /-J71 UL grant011 ~ g ()} ~ 
/-Jt1=~3 ~¾ ~~~ ~-tB 7-}~~ ,Ai~~;,_}~ ~i'-~11. ~~011, ~~ ~18 
~A-11/-- ~~t 01~011 %1L~ ,Ai ~~At~ wi:g ~7-1 *()t~i:+~, u~2. 7-}~~ 
2%~~7-}(°'11~ ~~,S-TMSIEE~ ~~ ~J-(randomnumber))~ ±WC)}~ 
~%~9-. ~~~_Q_s_ AJ71 ~ JI% ~~7-}~ C-RNTI.!i!.9- ~9-. UL-SCH AJ~ 
~%011Ai~ B~ ~Ad /--3_~~~ 01 A}¾Bi:+. 9-~, B~01 °}~ C-RNTI~ 
Wl:g~7-1 *~ 78--9--4~, /--3_~ ~ ~ 2. C-RNTI011 71~W T ~_Q_1=9 ~~ ~18 
~ A71 A g 1f011 Ai 4-~ ~ TC-RNTI7} A}¾B 9-. B ~ 2. /-J71 UL grant011 ~ g ()} ~ 
1:11 ° 1 E7 ~ ~ % ()} ~ 9-~, ¾~ -tB ~ g_ .$l ~ Et O 1 ~ ( contention resolution timer)~ 
7BA1~i:+. 

[197] (4) A-114 u11A17-1 (Msg 4, message 4) 
[198] 717-1~2. B~s..1f-E7 A713 u11A17-1 ~ ~-tB -tBi:g B~~ C-RNTI~ T~~ 78--9--

T~~ C-RNTI~ 01%()}~ B:~011711 A714u11A17-1~ ~%~9-. ~~' B~s..1f-E7 
A713 u11A17-1 ~ ~-tB /-J71 JI% ~~7-}(~, S-TMSI EE~~~ ~}-(random number))~ 
T~~ 78--9--, ~18 ~A71A g 1i011Ai -tBi:g B:~011711 Wl:g~TC-RNTI~ 01%()}~ 
A714 ui1A17-1 ~ B~011711 ~ %~9-. ~ 71 Ai, A714 ui1A17-1 ~ C-RNTI~ ±.. W()t ~ 
RRC <?=I~ ~Ad u11A17-1(RRCconnectionsetup)7}-tBi:g~ 4- ~19-. 

[199] B~2. ~18 ~A11A g 1f011 ±..WB UL grant~ ~-tB 7-}~~ ~~7-}~ ±..W~ 
1:11°1£1~ ~%~ 01~,¾~-tB~g_ .$l-oB 717-1~~ 7-1A1~ 719-'tli:J-.~, ~Ad 
u11A17-1 ~ T~<'.l}71 .$l-oB PDCCH~ T~ g_ A1s=..~i:+. AJ71 PDCCH~ T~()t~ 
1=1J~ 011 ~1 °"1 Ai s=.. T 7}7-1 1=1J~ 01 -EAB ~9-. ~011 Ai Cd~~ tl}si} :Q01 /-J71 UL 

grant011 ~ g ()}~ ~ i'-B A713 u11A17-17} 7-}~ ~ ~ ~7-} 7} C-RNTI~ 78--9--, 7-}~ ~ 
C-RNTI~ 01%()}~ PDCCH~ T~ g_ A1_5=_()}.Jl, AJ71 ~~7-}7} JI% ~~7-}(~, 
S-TMSI EE~~~ ~}-(random number))~ 78--9--011 ~, ~18 ~A11A g 1f011 ±..WB 
TC-RNTI~ 01%()}~ PDCCH~ T~ g_ A1s=..~i:+. i ~' ~7-}~ 78--9--, ~~ AJ71 
¾~ -tB~ E}01~7} ~li5171 ~011 7-}~~ C-RNTI~ ~-tB PDCCH~ 4-~~ 
78--9--011, B~2. AdAJ~_Q_s_ ~18 ~A71A ~~}7} T~~s:1~112 ~B()}Jl, ~18 
~A11A ~~}~ %li~9--~7-}~ 78--9--011~ /-J71 ¾~-tB~ E}01~7}~li5171 
~ 011 TC-RNTI ~ ~-tB PDCCH ~ T~ ()}~ q ~' AJ71 PDCCH7} 7-1 A1 ()t ~ 



2 k--JJ...,rll~-:-c Ok-ll• L ct,.:1, l 2-:-c'-..t=tO -..J o-:-c 2J 2L 1----2-:-c lbY LO o L_L_ 1:Ytz'.: fz'.:LL'.. Y rYtLo t-'.J.[lc Oirtti otft.iFl -=;:-L~-::::r'tz'.: 2L'z".'EB[Y LOirtti 
-,. O O L '...LO k--J __L_ __2... 1-=t O -rU 2__2... ·-1-,W' _L 2 -;:r;-0 2 2 J [k.2 --:,:;---0 ll.-/ i~-z:cfY "2' o fL' LOL'i".'~ = tft.iFl YL~ :5~ 'L--'--LO-< i~t-t3 oLYLY [l~LY r= O~ tt-

~i<y 'tik{~[_g~ [Yti ~ fl".'~ Ylkko ~ID' 'E{~ti-lrr Etif~[ln:r} klfofy~ 
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H;);)Qd ~l:s[Ylz: H2--lo lfollN"M-;) lolY{'z".''lfo~ lL[:S2{n{L~lo{:l ]zll9---§:"% 

'E~r ·ti~%i? ~ ~lo{:l ]zll9---§:"% 'E{~%~ ~o-Elz:lL ~ f3loltJ. ~{.g_~ 
~IlN"M-;) lolY{'z".'{2-ln lfo-f3-i g Ylkko ~ID' -;;-rnti ~y;s Elz:{L ~IlN"M-;) lr1lo 

'~ ·ti &%iY lfo--&-~ ~ [6 E lz:{L ~UN"M-;) lo%E lr1 lo lfo ~ fl".'~ Y lk Ho ~ ID' 
l 2-:-c '-.._Lo k--J-,--, ·-1-,l t=t o -..J o-:-c lL/l1~22-:-c 2J 2 L 1----2-:-c,. o o 0 il1 ti -=;:-o fL' Lo L'z".' tz'.: L--'--0 tft. iFl -=;:-L~ Cy' tz'.: [L l:Y =i"irt ti 2L'z".' EB LY Lo il1 ti i~ TC fY 

-;; ~{Fl lz:{L~ ~ti '~~{Fl ~{~%lo ~(J~Rll!l UO!lTIJOS~uuo!lmlum)~lo{:l 
]z H2---§:%'-;;~{Fl lz:{L ~ ltJ. ~ y;s lo ~{Fl lz:{L s ~ lfo ~{Fl ]z H2---§:"% [zoz] 

·ti~ {2(UO!lTIJOS~uuo!lmlUOJ)]zll9---§:"% lo~ ~~f2{t ~Rfl".' ~~ lfo-&?Y ~:fi 

lln: R' lo fy ~ lLi<?,,, '~ ·ti~ to l-o~ f2{t ~ R fl".'~~ lfo R'iY lln: R' lk lfo ~-fnti 
~[ln:r} klfofy~ -;;-Elz:lL 'lfo-i:i-lln lLi~fZ'iL Etif~-&?Y lo%~ lot3loltJ. 

lo1Yi'z".' :kct-;; ~-rnti loi<?,,,lo ¾ '--&-~ loi'z".'± ·tir;s :s-~ ~TY~ klfo-Elz:lL 
2 "" 1-l ll-k--2 -:-c O L _I--, J,,,, ll~ f,,j_ k--0 -,--, ----,_ -r l LJ-k--2 2 -:-c ',rYY -r o-lrtr3 0 rJ. LOirtti fi".'31r::-pi 1:YLOl;,<_-::::r'tz'.: -=;:-::n ~LO LO=i"irtti L_L_ LO ::::t 

~ ~ lln: I'} s ct -;; % ~ lo t3 lo ltJ. l L 1.9,,, '{2-ln lfo lo · ti a lk 1~ f Y -fft lo ~ ll-r: -fr ~ r:s 
lk1~%~ lfoPo--i'z".'w-k ~ro% ~ t3loltJ. ~ti ~k lo ~-rnti lo1.<?,,,lo ¾ 'F01~%lo 

~ lUUlo 111 loti 1~ a {.g_ ~ lfo-f3-i g y lk ko ~ IDi , ~ · ti a lk 1~ [-2, ~ ~ i?% 
~-ln lfolY~ lo-ti g Ylkko ~ID' fa:fa: ti{r1-fnti i2-ln lfolo 'lul:s lki~lY~ 
~ -f3-i g Y lk ko ~ ID' lo ti 1~ lo ~ -rn ti lo 1.9,,, lo ¾ ' lfo-i:i-lln l L y;s ~ ~ f Y -fft 

lo-§:% lo121oit=t ~~1.9,,, '-In lz:1~ ·ti~~ l~ ~o~ ~ TY~ lo-fnti loti1~ 
-..t=t O -ll• L ct,.:1, ,rJ o-:-c ll/ll~2-:-C 21-=t O -ll• L ct,.:1, ... ~l l 'U :-t --:,:;--l ot::io Y rYtLO t-'.J.[lc /._'_L~-::::r'tz'.: [L 1:Yirtti oi-::lo Y rYtLO t-'.J.[lc or 'L L L~lo r= 0 

·tia lki~ti-lrr~~t[o~TI Ylkko ~ID' lot-ii~ ~r:s%~ klklfo-rnti lot-ii~ 
~ ty lfo-E lz: lL '-In lz:{~ fy-fft {Li-~ ~ [:S lk {~% ~ FOi~ ff3, W ~ ~ t[o ~ TI Y lk Ho 

~ IDi -;; 12 lo ~ -ra ti lo i9,,, lo ¾ l!2---& ~ CPo--{'z".' H;)V"Md) Po--i'z".' w* ~ ro % 12-ln 
lfo l O . ti a lk 1~ % ~ k H2--ff3, w ~ ti 1~ ~o ~ lo Fo k lfo ~ ~ ~ t[o ~ TI y lk Ho 
~ ID' lo½-& -;; -fn ti 'lfo-i:i-lln lLm ~ ~ F01'f ~ ~ t[o ~ TI y lk Ho ~ ID' lo% E 

-fn ti lk lfo ~ -fn ti ~ ct -;; -E k l L ' ~ · ti lo -fr lln l Li~~% i L ~ lo ~ t[o ~ TI Y lk Ho 
~ IDi ~o ~it-lL ~%lo ~ 1~ fy-fft lo-§:% k l-o y;s lfo{.g_ [-2,~ ~ Y lk ko ~ IDi [IOZ] 

. ti~ ti!~ FOi~ ~ lfo ~ {Fl ~ ~ ~ ]z H2---§:"% k lfo y lk Ho ~ ID' -;; g ti [OOZ] 
·ti a lk 1~ TY~% ~ (g2uss;:mI pglu::,!pgp) lz: [Y lln fl".'~ 

-rrtti FOi~% lo ~UN"M-;) ~ E [<5 3 l~l ~-fnti ± lo 'E i~ ~ ~ ~IlN"M-;) -;; -rrtti 
H2---& ~ lz:lYlln tll-r: ·ti~2% ~1~~ Ylkko ~IDi 'E1~ti-Irr Eti'i%r:s[.2,~ 

J/J 2-l1,L ct,.:1,--:,::;---LOO -..2-:-c'-:-t-1-,YYl_h--D-rJ/J 2L 1Ll~rz'.' Y rYtLO t-'.J.[lc r= 0 rz'.:iYfi".' oirtti i:n'L--'--LO rvPi~n lLL'i".'EB[Y 
%E lolYi'z".' lfo%tb-lot3loltJ. lLi<?,,,=t½;,-In ·ti~Io~ ~f3loltJ. ~i~-B~ loH;)SGd 

ll II00/9I0rn)[/.L:ld 6609ZI/9IOZ OA\ 

~z 



~ r:'i% ~ {L.. f3 lo ltJ. ~ S"M lo ·ti t5 lkY;$ ~ ~ ::Zw ~ f3 lo ltJ. k{2-ln 'EY;$ ~ ~ 

~ fl".'"? 1?t ~r ~w ~o {.g_ TY~ ~ S"M -& H9--~ 311 'k~S"M ~ tt,. Ff l[l£ {.g_ lfo y Y ~ -& H9-­

lln WtR ~Efu=ti{-'?. lo-Elz:lL.. ~{z:-t-·tia%{Y:'ltyll9--~ ~ g_ fl".'~ log_ k:to 
::it[.2-~ lo -w--=E ·ti-w-to fO y;s ~~fl".'~ E {-'?. TY~ ~ S"M r 3 {2311 ~-T6 lz:{-'?. TY~ 

~ f3 lo ltJ. E t'2: =ti{-'?. ty lfo fo lt2 -rr A ty fl".'~ 'E {-'?. to fO r:'i% ~ ~o ~ ~-& 
'~noY;$ lo~~ r ltJ. ~i-'?. ~ ~ ~RfZ' 1?t ~r lo~Efu =ti{-'?. {L..311 ~{z:~ 

·ti y;s {LS"M ~ r:'i%iY ll9--~ ~ ::Zw f3 lo ltJ. {oS"M lo~~ -W-~ ~ ~ ~ R fl".' 1?t ~r 
·ti y;s ~ ~¼l:-~ lz:{L.. s lkE {2-[n lfo ~~ r ~ S"M k lfo t?=1 Y lY TY½% lo [80Z] 

. ti-w-t O fl'.'. {L.. ~ ~TY -=2% lo~~ ~L ~ V lt3--{o TY% fa: k{2-ln . ti-w-t O fO f:'i ¾ tz 
iL ~19,,, 1?t ~r lo-Iz -h lt3--fo TY~ -to-h lt3--fo TY% FOi-'?. ~ lL {-'?. TY~ lk {-'?.~ fl".' 
~~TY 'l[n ~TY~%~ f3loltJ. FOi-'?.%lo ~-hlt3--{o ~¾Fo ~ti ·ti-w-%iY 
~ ~{Fl ~ y;s ~ ~ lY19,,=ti ~ ¾ 1! f3 lo ltJ. TY~% H9--ff3. ~r ~ -h lt3--{o TY~~ti 

-to-h lt3--{o TY%~ti 'br-Bt k lfo ~ RI f~ %iY ~ -h lt3--{o TY~ lo ~L -w--to-h lt3--{o TY% 
lo ~L -W-lz:{IL-§-lz: 'lln ~ % ~ ~ ~ ltK k lfo [F=1 Y lY TY-&% lo lo¼-k ~ -2-~ -w--=E [LOZ] 

. ti-w-E {2(pm2!S 
g::,u~ugJ~U :s"M)~TY -=2% ~ :ti ~TY f2 ro-hI ~ ~TY -W-~i<y ·ti-w-% lo ~ ~ ~ ~{Fl 

~J £ct 2-;::i:;--0 2u 1-._J o l 2---.0-:----.. Ll1-r-11-,,, 2 o-:----.. u o 22u J/,c--:----.. 
=i:-L-'?.~·tz 2 t-t fl".' ~--iLLr tyL-'?.o o 2::i fl".' l='1E"[lo ll~" rsyl:-z: L~3 o~--iLLr LL~ lY 

_k....l=t o o-:----.. ,c--:----.. ~Yv ,re _L--r L-:----.._L_k....L-:----.. o 1-._J LL l J £ct 2-;::i:;--0 
Le..l:fliFlytz'.: ~lY=i:-Lo L_L_io ::id. "'?lY-< Ll-'-"'?lYy tyL-'?.Lo LL-'?.~tZ2t-tfZ' 

1?t ~r . ti-w-to to r:'i fl".' Ff FOi-'?. % lo ~ Ff fl".' 1?t ~r -;; ~ lto lo~TY Be TY~ 'FOi-'?. ~ 
lLi-'?.TY~ lki-'?.~fl".' ~~TY &~lto klfo-&TY~ ·tir;s ~ ~~lto lfo~ %~ 

~~TY 'lfo-i:i-lln lLf:'i%~ H2---& ~ 1?t~r w-k ~f3loltJ. klfotr=1YlY TY½ w-k [9oz] 
(Iuu~!S g::,m1gp1I :s"M)~ L} ::z{i [~OZ] 

·ti Be lk f:'i2 % 
J J 2 L t=t k-ct I, --::,::;--ct -:----.. _L 2 t=t O L t=t k-ct I _L--::,::;--~ l l ',r J O -:----.. 
1. L 1. ~ t-z'.' Y t-z'.' Lo Lo tW r= o i_g_ l Y -< ot::i o Y t-z'.' Lo Lo r3 t=t r= o --c z: L L_'_ L-'?. Y 1:-z: 
k~lz:klln Iltz'. lfo-Elz:lL ~ ~[R)~-rr ~~lofo -;;~-&~ lo 'lur:'i lk~-&~ 

2 2 ct 1--, -L t=t k-ct 1. _L--::,::;--~ l l ~ 2 -:----.. ll--:----.. l J O -:----.. 2 2 ct 1--, -
o 8 Ll:O L c n Y t-z'.' Lo Lo r3 i=t r= o --c z: L o irt ti [Y 1:-z: LL-'?. Y 1:-z: o 8 Ll:O L c n 
~~lofo lfo-Elz:lL.. lo-fn-µ k~lz:lYlln Iltz'. '-Inti ·tia lkf:'i2% {Li~~ 

~~lofo ~o-In%~ lz:lYlln Zltz'. IEt %~ lz:lYlln Iltz'. ~-B ~fl".'~ ~~lofo 

[tozJ 

Th lL fy ~ Be lY:'i lfo8 3 -;; 1?% lo k lfo fl".'~~~ lo Fo Th lL fy ~ lR. 'Th-w-[£oz] 

·ti lo~ ~ [:'i lk i-'?.P-irr E ti f~ ltK R' lo fl".'~ Y lk Ho 
ct ,.:1, ~ 2 -:----.. '~ ll-_L o ~ J v l =i o i_;i. --::,::;-H"S-'lG 2 I l ll-c-.. n --r 2 J 2 L 
t,::l[lc Oirtti -=;:-l:Y o ~ -=;:-L-'?.n '1:iFl yrz'.: r= u 2r3 0 rJ. i_g_i.g..n 2LZ:E'f'lLY 
~i<y loTY{z: 'lfo~ lLf='i2{n iL~lo{:l ~H2---3-% 'lfo~Th ·ti-w-B.% Etif~-&?Y 

lofl".'~ Ylkko ~ID' -;;-ra-& '-&-~ &%~ ~H;)S-'l0iLf3loltJ. -w-{.g_""-ft' 
~{z:~ty ~i<y loTY{z: 'lfo~ lLf='i2{n iL~lo{:l ~H2---3-% ·tiU:lY%i? ~ ~lo-bl 
~ H9---3-% -;; -fn-B. 'E {-'?.% ~ FO{-'?.{.g_ ""-ft ~ (1gqumu umpum ~ ::.& ISWl-S){z:~ ty 
~ 19,,, ti R 1z: ~ ty wy lfo t3 lo ltJ. 12-ln lfo R fl".' lumo 111 a {.g_ ""-ft lfo-f3-i g y lk ko 

~ID''-&-~ ~m {L..{z:~ty [Fy loTY{z: -fn-µ '~ ·tia%{Y lfo-&-~ ~m {L..{z:~ty 

ll II00/9I0rn)[/.L:ld 6609ZI/9IOZ OA\ 

9Z 
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OJ ~ 011 ~ % 51 °"1 OF ~ q. 

[209] c:i-}"6J %~~~~Ai LB -2..::= B-~ 0 1 .:g-%('.)}~ ~B~ /-J~oil ~~ ,Aa.!i!. ~ ~ ~ 

~2=--2.. ~ ~ ~ ~ ,Aa ~ g_ -$l ~ ('.)} Lt~ .:g-~ %~ ~~(CRS: common RS)54 ~ ,Aa 

B-~~ g_ -$l ('.)}~ 1:1] 0 1 E7 ~~ ~ -$l-oB A}%51 ~ ~%%~~~(dedicated RS)7} 

~19-. 0 154 :Q- 2. %~ ~~ ~ g_ 0 1 %('.)}~ ~~(demodulation)54 ~B ~ ~ ,Aa (channel 

measurement) g_ -$l ~ ,Aa _!;!_ ~ Al] .:g-w T ~19-. ~'DRS~ 1:-11 °1 E7 ~~% .Q_s._ ~ 

A}-§-511=9 cRs ~ ~B ~ ,Aa _!;!_ ~ ~ ~ 1:-11 °1 E1 ~~~ T 7}7-l ,&-~ .Q.s.. i:+ 

A}¾Bi:+. 

[210] T~ ~(~, B-~)2. CRSs..1f-E7 ~B~ /-J~~ ~fia('.)}2,CQI(ChannelQuality 

Indicator), PMl(Precoding Matrix Index) ~/EE~ Rl(Rank Indicator)54 :Q- 2. ~B ~ 

*~ Sit ¥H::i B 7-l A17-} ~ ¾~ ~ (~, 717-l ~).Q.s.. 1112=-~ ~ i:+. cRs ~ Ai ~ ,Aa 

7] ¾~~(cell-specific RS)ct 2s=.. ~9-. ~~' ~B ~ /-J~ ,Aa .!i!.(CSI: Channel State 

Information)~ 1112=- ~SI} ¥H:! B %~ ~~ ~ CSI-RS2t JI ,Aa ~ W "'r ~19-. 

[211] DRS~ PDSCH /-J~ 1:-11 °1 E7 ~~7} ~_8__ ~ 78--9- 7-}~ -8...i::: ~ g_ ~-tB ~ %~ T 
~19-. B ~ 2. AJ-$l 111 ~ g_ ~('.)}~ DRS~ -e AB ~-¥- ~ T~ w "'r ~1.Q. 1=9, 

/-Jg('.)}~ PDSCH7} uB~ 51 ~ g_ U11~ % iL('.)}9-. DRS~ U~ ~ ,Aa %~ 

~~(DE-specific RS) EE~ ~~ %~ ~~(DMRS: Demodulation RS)ct JI WT 
~19-. 

[212] s=.. 9 ~ ~ ~~ 0 1 ~ %~ T ~1 ~ ~~ ~~ A] A l@Oll Ai ('.)} "6J~ 3. 7-}~ ~ ~ 

~011 uB ~ B %~ ~~ 1I]1 l@ g_ °'1] A]~ 9-. 

[213] s=.. 9 ~ %~ <'.>} ~' %~ ~~7} uB ~ 51 ~ B-$l s.. <'.>} "6J~ 3. 7-}~ ~ ~ ~ 2. A] Zl-
0J ~ 011 Ai ('.)} 1+~ Ai _!:l_ ll l1] ~ X 2r:rrl-T 0J ~ 011 Ai 127B ~ -¥- ~%:rr} s.. 1+ El-~ T 
~19-.~,A]Z}~(x~)/-JojlAi ('.)}Lt~ 7-}~ ~~~,<:_ ~~tr"~~~](normalCP: 

normal Cyclic Prefix) ~ 78--9- 147B ~ OFDM {J ~~ ~ 0 1 ~ 7}7-l Jl(s=.. 9(a)~ 

78--9-), ~;,;J tr-~ ~~](extendedCP: extended Cyclic Prefix)~ 784'-127B~ OFDM 

{J~~ ~ 0 1 ~ 7}~q(s=.. 9(b)~ 78--9-). 7-}~ ~ ~ ~7-}0llAi 'O', '1', '2' ~ '3'.Q.s.. 

7] ABB 7-}~ -8...i::: ~ (REs) 2. Zl-Zr ~1o1] Lt±.. E ~~A 'O', '1', '2' ~ '3'~ CRS~ 

-$l~] ~ ~u]('.)}1=9, 'D's.. 7]ABB 7-}~ -8...i:::~ 2. DRS~ -$l~] ~ ~u]~i:J-. 

[214] 0 1('.)}CRSOll ~('.)}~ ~Li /-c:fA7]<'.>}7117]~('.)}~,CRS~ %~~ ~1o1]1+~ ~B~g_ 

~,Aa ('.)} 71 -$l-oB A}%512, Ai LB 011 -$l ~1 ~ -2..::: u ~011 .:g-~~ .Q.s.. T~ ~ T 
~1~ %~ ~~s..M7 ~jl] 2r:rrl-"'r ~~011 ~±..Bi:J-. ~' 0 1 CRS~ cell-specific~ 

A]-=:l~s.., %~~011 ~-tBAi uB Ai_!:l_ lll7]~u}q ~i'-Bi:J-. EE~,CRS~ ~B~ 

%~ ,Aa .!i!.(cs1) ~ 1:-11 °1 E1 ~~ ~ -$l-oB 0 1 %~ T ~1 i:+. 

[215] CRS~ ~% ~(7]7-l~)OllAi~ ~1o1]1+ BB~Oll n:}2} q 0J~ ±..~.Q.s.. ,Aa~Bi:+. 

3GPP LTE A] A 1@(°'11 ~ ~ °"1, ~ ~ ~-8)011 Ai~ 7] 7-l ~ ~ ~ % ~1o1] 1+ 7B "'r-011 

rr}c}Ai ~ ~ 47B ~ ~1o1] 1+ ±.. E 011 ~ ~ RS7} ~ i'-B 9-. ('.)} "6J~ 3. ~~ %~ ~ 2. 
B~ ~ ¾~ ~1o1] 1+, 21B ~ ¾~ ~1o1] 1+ ~ 47B ~ ¾~ ~1o1] 1+54 :Q- 0 1 3 %*~ 
~1o1] 1+ BB~ g_ 7}~ 9-. °'11 ~ ~ °"1 7] 7-l ~ ~ %~ ~1o1] 1+~ 7B T 7} T 7B ~ 78--9-, 
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0iti Ji} 11ti ~1ol14 ±.. E 011 ~ ~ CRS7} ~%~JI, L11 7B ~ 78--9- 0~3 1ti ~1ol14 
±.. E 011 ~ ~ CRS7} ztzt ~ i'-B 11. 717-1 ~ ~ i'-,8 ~1o1147} 47B ~ 78 --9-- ~ RB 
011 A~~ CRS 1I]1 l@ 2. S:.. 954 :Q-11. 

[216] 717-1 ~ 01 B~ ~ i'-,8 ~1ol14 ~ A}%('.)}~ 78 --9--, B~ ~1ol14 ±.. E ~ -$l ~ %~ 
,8~7} BB~ B 11. 

[217] 717-1~ 0127B~ i'-,8 ~1ol14~ A}%('.)}~ 784'-,27B~ i'-,8 ~1ol14±..E~ -$l~ 
%~ ,8~ ~ A1 ~ W 11¾:§:1-(TDM: Time Division Multiplexing) ~/EE~ 2r-Jil-"T'-
~ W 11¾:§:1-(FDM Frequency Division Multiplexing) 1=1J-~ g_ 0 1 %('.)}~ BB~ B 11. 
~, 27B ~ ~1ol14 ±.. E ~ -$l ~ %~ ,8~ ~ ZrZl- 01 T ~ ~ 71 -$l-oB Ai s.. 11 ~ A1 Zl-
7-}~ ~1EE ~ Ai s.. 11 ~ 2r-IIl-"T'- 7-}~ 01 wi:gB 11. 

[218] 711117}, 717-1~ 01 47B~ i'-,8 ~1ol14~ A}%('.)}~ 78--9-, 47B~ i'-,8 ~1ol14 
±_E ~ -$l~ %~ ,8~~ TDM ~/EE~ FDM tiJ-~ g_ 01%('.)}~ BB~B11. 
('.)}~J~3. ,8~~ "T'-,8 ::'.'j(B-~)011 ~('.)}~ ::'.'j7-aB ~B\§. 7-J_!il_~ B~~ i'-,8 
~1ol14 ~%, i'-,8 4°1~A1£1, ~1s:11 ~_v_ .:g-Z} 11¾:§:}(closed-loop spatial 

multiplexing), 7B 1=1J- ~ _v_ .:g-Z} 11¾:§:1-(open-loop spatial multiplexing) EE~ 11¾ 
A}-§-7-}-11¾ ~½~ ~1ol14(Multi-UserMIMO)si} :Q-2_ ~% 1=1J-~ g_ 0 1%('.)}~ 

~i'-B 1:11°1£1 ~ ~~<'.>}71 -$l('.)}~ A}%~ T ~111. 
[219] 11¾ ~½~ ~1ol147} 7-1 ~~ ~ 78 4'-- {f~ ,8~7} ~ 7-c3 ~ ~1ol14 ±.. E s..1f-E7 

~ %~ u:ii, AJ71 %~ ,8~ ~ %~ ,8~~ 1I]1 l@ 011 n:}2} ~ 7-c3 B 7-}~ J'.L:'i: ~ ~ 

-$l ~1011 ~ %~ 1=9, 11 ~ ~1ol14 ±.. E ~ -$l-oB ~ 7-c3 B 7-}~ J'.L:'i: ~ ~ -$l ~1011 
~%~7-1 ?J-~11. ~' Ais.. 11~ ~1ol14 A} 0 1~ {f~ ,8~~ Ais.. ~~17-1 ?J-~11. 

[220] 0 1('.)}DRS011 ~('.)}~ ~Li /-JA-11('.)}71171~('.)}~,DRS~ 1:11°1£1~ ~~<'.>}71 
-$l('.)t~ A}¾B11.11¾ ~½~ ~1o114 ~i'-011Ai ~7-a~ u~g_ -$l-oB A}¾~~ 
~-8~ -¥-~:§:1-(precoding)7}¾~1~ B-~01 %~,8~~ T,8<'.l}'?j_g_ U11 zti'-,8 
~1o114011Ai ~i'-B ~¾ ~B\§.Sit~W~°l /-Jg('.)}~ ~B\§.g_ ~fia<'.>}71 -$l('.)t~ 
~78 ~ 01 A}%B11. 

[221] 3GPP LTE A1 A l@(°'11 ~ ~ °7' ~ ~ ~-8) 2. ~ ~ s.. 47B ~ ~ % ~1ol14 ~ 
7-1 ~<'.>}JI, 13. 1 1=1J ±.. uJ (beamforming) g_ -$l ~ DRS7} 7-c3 ~ B 11. 13. 1 1=1J ±.. uJ g_ 
-$l ~ DRS~ EE~ ~ 1ol14 ±.. E ~ ~ A 5 ~ -$l ~ % ~ ,8 ~ ~ 4 El- \R 11. 

[222] LTEA1Al@~ ~:§:1-~~B ~~~ LTE-AA1A 1@011Ai 717-1~~ ('.)}~J~3.s.. 
~~ 87B~ i'-,8 ~1ol14~ 7-1~W T ~ls=..~ 97-}~~°7°1= ~11. rr}c}Ai ~~ 
87B i'-,8 ~1ol14011 ~~RS ~A1 7-1~~°7°1= ~11. LTEA1A 1@011Ai ('.)}~J ~3. 
Rs~~~ 47B~ ~1o114±..E011 ~~Rs~fia~~°l ~1.Q.E-s..,LTE-A 
A1 A 1@011 Ai 717-1 ~ 01 47B 01 /-J ~ ~ 87B ~ ('.)} ~J ~ 3. i'-,8 ~1ol14 ~ 7}~ 78 --9-
01 ~ ~1ol14 ±.. E 011 ~ ~ RS7} ~7}~ .Q_s._ 7-c3 ~~JI 9 7-}~~ °7 °1= ~11. ~ ~ 
87B ~ i'-,8 ~1ol14 ±.. E 011 ~~RS~ -$l 011 Ai ~ ~ ~ ~B \§_ ::'.'j 7-c3 g_ -$l ~ RSsi} 
1:-11 °1 E7 ~~ ~ -$l ~ RS T 7}7-17} -2..T 9 7-}~~ °7 °1= ~11. 

[223] LTE-A A1 A EJ g_ 9 7-}~ W011 ~1 °7 Ai ¾ -8... ~ JI ~1 A} ~J ¾ <'.>} 4 ~ <'.l}-$l 
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~ ~Jj (backward compatibility), ~ LTE B ~ 0 l L TE-A Al A 1@ 011 A7 s=.. 0 Pr ~ ~ 
~ O l ~ % <Q--tB OF ('.)}JI, Al A 1@ EE~ O l ~ 7-l ~ -tB OF ~ 11 ~ ~ O l 11. RS ~ % 
¥1-13 011 Ai .!i!.~J-g_ U11, LTE01l Ai 7-j ~ ~ ~ ~1 ~ CRS7} ~ ~ ~ ..Q..s._ uB Ai!!. 
lllll~P}11 ~%~~ AlzI--2r:rrl-4- 0a~011Ai ~7}~..Q..s.. ~~ 87B~ i'-,8 ~1o111+ 
±.. E 011 ~ ~ RS7} ~7}~ ..Q_s._ 7-j ~ ~ ~ 01= ~11. LTE-A Al A 1@011Ai 71-e LTE~ 
CRSsi} :Q- 2. 1=1J-~ ..Q..s._ ~ ~ 87B ~ i'-,8 ~loll Y-011 ~~RS 1I]1 \'lg_ uB Ai!!. 
ll lll ~ p} 11 ~ ~ ~ 011 ~ 7} ('.)} 711 ~ ~ RS _2_ ~ i>ll E-7} 7-1 1+ ~ 1 711 ~ 7-1 711 B 11. 

[224] rr}c}Ai LTE-A Al AE~011Ai "'Bs.. 01 9A}~~ ~ RS~ 3.711 T 7}7-1 ~fy-s.. 
11-T 711 ~ ~ 1:11, MCS, PMI ~ ~ ~ ~ g_ -$l ~ ~B ~ ~ 7-j ~~ ~ RS (CSI-RS: 

Channel State Information-RS, Channel State Indication-RS ~ )54 87B ~ ~ % 
~1ol1 Lts.. ~ %~ ~ 1:11 °1 E7 ~s: ~ -$l ~ RS(DM-RS: Data Demodulation-RS) 0 111. 

[225] ~B ~ ~ 7-j ~~ ~ CSI-RS ~ 71-e~ CRS7} ~B ~ ~ 7-j, ~E- -2-~ ~ ~ ~ 7-j ~ ~ 
~~ Ji} %A1011 1:-11 °1 E7 ~s: ~ -$l-oB A}%~~ ~Ji}~~ ~B ~ ~ 7-j -$l 2r~ ~~ g_ 
-$l-oBAi 9A}~~~ ~~ 01 ~111.%~ 01 EE~~E--2-~ ~~ ~,Aa ~~ 
~~ ..Q_s._s=_ A}%~ Ts=.. ~111. CSI-RS7} ~B ~ /-J~ 011 ~ ~ 7-j _!;!_ ~ <?:i ~ 

~~..Q..s..~ ~%~E-s.. CRSsi} ~~ uB Ail! ll ll1 ~P}11 ~%~7-1 ?J-0}s=.. B11. 
CSI-RS~ -2-~i>l1E-~ ½ 0171 -$l('.)}~ CSI-RS~ A1Z}~/-J011Ai Z}~~..Q..s.. 

~ i'-B 11. 
[226] 1:11°1£1 ~s:~ -$l-oBAi -tBi:g A1zI--2r:rrl-4- 0a~011Ai A7]1½~ B UE01l711 

~ %~ (dedicated)..Q..s.. DM-RS7} ~ %B 11. ~, ~ 7-j UE~ DM-RS ~ -tB Ig UE7} 
AY11½~ B 0a~,~ 1:-11°1£1~ 4-,8 ~~ A1zI--2r:rrl-4- 0a~011~~¾~~ 
~ 0111. 

[227] LTE-AA1AE~011Ai eNB~ -2..::= ~1ol1Lf±..E01l ~~CSI-RS~ ~¾-tB 01=~11. 
~ ~ 87B ~ i'-,8 ~1ol11+ ±.. E 011 ~ ~ CSI-RS ~ uB Ai!!. _v_ ll1 ~ P} 11 ~ %<'.>} ~ 
~,<:_ -2-~i>l1E-7}tj~~B-13°l ~1..Q..E-s..,CSI-RS~ uB Ail! llll1~P}11 
~%~7-1 ?i"JI A1Z} ~011Ai Z}~~..Q..s.. ~%~~ 01=-=i _2_~-ol1E-~ ½~ T ~111. 
~' CSI-RS ~ ~Ai!!. ll ll1 ~ ~ 7-j T BB~ 2r 71 ~ 7}7-1 JI 2r 71 ~ ..Q_s._ ~ %~ 771+ 
~ 7-j ~ % 1I]1 \'l..Q..s.. ~ %~ 4- ~111. 01 U11 CSI-RS7} ~ %~ ~ 2r 71 Lt 1I]1 \'l 2. 
eNB7} ~7-aW T ~111. 

[22s1 cs1-Rs~ ~fia<'.>}71 -$l-oBAi uE~ ~E-A1 A},8 °1 ~~ Ai~ Zl-2.l-~ cs1-Rs 
~1o111+ ±.. E 011 ~ ~ CSI-RS~ ~%Ai!!. ll ll1 ~ ~~A,~% Ai!!. ll ll1 ~ 
LB 011 Ai CSI-RS A}~ _8__i:::(RE) A1 Zl--2r:rrl-4- -$l ~1, -=i ~ JI CSI-RS A1 ~ A ~ 011 
~~ 7-j_!;!_~ ~JI ~1~01= ~11. 

[229] LTE-AA1AE~01l eNB~ CSI-RS~ ~~ 87B~ ~1ol1Lf±..E01l ~-tBAi Zl-2.l-
~ ¾-tB 01= ~11. Ai s.. 11~ ~1o111+ ±.. E ~ CSI-RS ~ % g_ -$l-oB A}%~~ A}~ 2. 
Ai s.. ~ JJI( orthogonal) -tB O l= ~ 11. ~ eNB 7} Ai s.. 11 ~ ~ 1ol11+ ±.. E 011 ~ ~ 
CSI-RS ~ ~ % W U11 2.l-2.l-~ ~ 1ol14 ±.. E 011 ~ ~ CSI-RS ~ Ai s.. 11 ~ RE 011 
uJ~W..Q..s..M7 FDM/TDM1::1J~..Q..s.. 01:~ A}~g_ orthogonal<'.>}711 Wl:gWT ~111. 
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EE~ A~ s.. 9- ~ ~ "El14 :±.. E 011 ~ ~ CSI-RS ~ Ai s.. orthogonal~ 51..!=.- 011 

uJ ~ A1571 ~ CDMtiJ-~ _Q_s._ ~ % W T ~19-. 

[230] CSI-RS 011 ,B-~ ,Aa .!i!. ~ eNB 7} A} 71 Ai UE 011711 ~ ~1 ½ U11, 'ii ;;zi 2.l- ~ "El1 4 

:±.. E 011 ~ ~ CSI-RS7} u~~ ~ ~ A1 Zl.--2r-Jil-4-011 ~ ~ ,Aa .!i!. ~ ~~1 ?l 0 1= ~9-. 

Tjl1~_Q_s..,CSI-RS7}~%~~ Ail! llll1~ 1tL~-~,EE~ CSI-RS7}~%~~ 

2r- 71, cs1-Rs7} ~ ¾~ ~ Ai!!. _v_ i11 ~ --2.. ll 11 °1 l=9, ~ ,Aa ~-s111+~ cs1-Rs RE7} 

~ %~ ~ OFDM {J ~ 1ti~, 2r-IIl-4- Zl-~ (spacing), 2r-IIl-4- ~011 Ai~ RE~ __2__ ll 1} 

EE~ 41 _v_ E ~J- ~ 0 1 ~111. 
[231] CSI-RS~ 11t21t47~ EE~ 87~~ ~-sl1Lf:±..E~ ~-o~ ~i'-Bi:J-. 0 1U11, 

A}-§-~~ ~"El14 :±.. E ~ Zl-2.l- p=15, p=15,16, p=15, ... ,18, p=15, ... ,22°19-. 

CSI-RS ~ Ai l=!. 57~ ~ ai Z} ~ Af= 15kHz 011 ~ -t~ Ai ~ ,Aa ~ ~ T ~19-. 

[232] (k',1')(°171 Ai' k'~ A}~ ~~LB -¥-~i'-IIl- ~ ~ /--. 0 1 Jl, l'~ ~* LB OFDM {J ~ 

~~A~ y-E}\Ri:J-.) ~ n_s~ ~Z! 2. 0 }?R ..-H:. 4 EE~ ..-H:. 554 :Q-2. CSI-RS 

~ ,Aa (configuration) 011 rr} 4 ~ ,Aa B q. 
[233] ..-H:.32. ~~CP011Ai CSI-RS T/-j_Q_s._1f-E7 (k',l')~ u~~ g_ °'11A1~i:J-. 
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[234] [.:H:.3] 

CSI reference Number of CSI reference signals configured 
signal 1 or 2 4 8 

configuration (k' ,l') ns mod2 (k' ,l') n, mod2 (k')') ns mod2 

0 ( 9, 5) 0 ( 9, 5) 0 ( 9, 5) 0 
1 ( 11, 2) 1 ( 11, 2) 1 ( 11, 2) 1 
2 ( 9, 2) 1 ( 9, 2) 1 ( 9, 2) 1 

GI 
3 ( 7, 2) 1 ( 7, 2) 1 ( 7, 2) 1 

"CJ 4 ( 9, 5) 1 (9, 5) 1 ( 9, 5) 1 ~ 
(() 

5 ( 8, 5) 0 ( 8, 5) 0 
rl 6 ( 10, 2) 1 (10,2) 1 
GJ 7 ( 8, 2) 1 ( 8, 2) 1 ~ 
>, 8 ( 6, 2) 1 ( 6, 2) 1 -i--J 

GJ 9 ( 8, 5) 1 ( 8, 5) 1 
H 10 ( 3, 5) 0 ~ 

-i--J 11 (2, 5) 0 u 
~ 12 ( 5, 2) 1 H 

-i--J 13 ( 4, 2) 1 
U] 

GJ 
14 ( 3, 2) 1 

8 15 ( 2, 2) 1 
(() 

H 16 ( 1, 2) 1 
~ 

17 ( 0, 2) 1 
18 ( 3, 5) 1 
19 ( 2, 5) 1 

GI 20 ( 11, 1) 1 ( 11, 1) 1 ( 11, 1) 1 

GJ 21 ( 9, 1) 1 ( 9, 1) 1 ( 9, 1) 1 
~ 22 ( 7, 1) 1 ( 7, 1) 1 ( 7, 1) 1 >, 

-i--J 23 ( 10, 1) 1 ( 10, 1) 1 
GJ 24 ( 8, 1) 1 ( 8, 1) 1 H 
~ >, 25 ( 6, 1) 1 ( 6, 1) 1 -i--J rl 
u ~ 26 ( 5, 1) 1 ~ 0 
H 27 ( 4, 1) 1 -i--J 
U] 28 ( 3, 1) 1 
GJ 29 ( 2, 1) 1 8 
(() 30 ( 1, 1) 1 
H 
~ 31 ( 0, 1) 1 
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[236] [.:H:.4] 

CSI reference Number of CSI reference signals configured 
signal 1 or 2 4 8 

configuration 
(k' ,!') ns mod2 (k' ,!') 11

5 
mod2 (k' .!') 11

5 
mod2 

0 (11, 4) 0 (11, 4) 0 (11, 4) 
N 

1 ( 9, 4) 0 ( 9, 4) 0 ( 9, 4) 
'"Ci 2 ( 10, 4) 1 ( 10, 4) 1 ( 10, 4) ~ 
m 3 ( 9, 4) 1 ( 9, 4) 1 ( 9, 4) 
rl 

4 ( 5, 4) 0 ( 5, 4) 0 
G) 

5 ( 3, 4) 0 ( 3, 4) 0 0., 
>, 

6 ( 4, 4) 1 ( 4, 4) 1 -i---l 

G) 7 ( 3, 4) 1 ( 3, 4) 1 
H 8 ( 8, 4) 0 ~ 

-i---l 9 ( 6, 4) 0 u 
~ 10 ( 2, 4) 0 H 

-i---l 11 ( 0, 4) 0 [fJ 

G) 
12 ( 7, 4) 1 

8 13 ( 6, 4) 1 m 
H 14 ( 1, 4) 1 µ., 

15 ( 0, 4) 1 
16 ( 11, 1) 1 ( 11, 1) 1 ( 11, 1) 

N 
17 ( 10, 1) 1 ( 10, 1) 1 ( 10, 1) 

G) 

0., 18 ( 9' 1) 1 ( 9, 1) 1 ( 9, 1) 
>, 

-i---l 19 ( 5, 1) 1 ( 5, 1) 1 
G) 20 ( 4, 1) 1 ( 4, 1) 1 
H 

21 ( 3, 1) 1 ( 3, 1) 1 ~ >, 
-i---l rl 
u ~ 
~ 0 22 ( 8, 1) 1 
H 

-i---l 23 ( 7' 1) 1 
[fJ 

24 ( 6, 1) 1 
G) 

8 25 ( 2, 1) 1 
m 
H 26 ( 1, 1) 1 
µ., 

27 ( 0, 1) 1 

[237] .:H:.3 ~ .:H:.4~ {}~()}~,CSI-RS~ ~%011 ~1°P-i, 0 1% L11Eq~3.(HetNet: 

heterogeneous network) ~78 g_ :±.. WC)}~ ~ El A~ ~78 011 A~ A~ Zl.- Z[AJ (ICI: 

inter-cellinterference)g_ ½ 0 l7l -$l()}~ ~~ 327~(~~CP78-9-)EE~ ~~ 

287~(~,AJ CP 78-9-)~ A~s._ q~ TAd(configuration) 0 l ,Aa~Bi:J-. 

0 
0 
1 
1 

1 
1 
1 

[238] CSI-RS TAd 2. A~ LB~ ~1o111+ :±.. E ~ 7~ T ~ CP01l n:}2} )_-~ s.. q 2 1=9' ~ ~ ~ 
A~,<:_ ~~~A~s._ q~ TAd g_ 7}~ T ~111. EE~,CSI-RS TAd 2. lllll~ -=-r-~011 

n:}2} FDD ll lll ~ SI} TDD ll lll ~ 011 -2-T ~ %()} ~ 78 -9-54 TDD ll lll ~ 011 ~ 

~ %()}~ 78-9-s.. 1+~ ~ "'r ~111. 
[239] .:H:. 3 ~ .:H:. 4 ~ 71 ~.Q.s.. CSI-RS TAd 011 n:}2} (k',l') ~ n_s7} ,Aa 'o~ 7-l Jl, Zl-

CSI-RS ~1o111+ :±.. E 7} cs1-Rs ~ ¾011 °1 %()} ~ Al Zl--2r-IIl-T 7-}~ 0 1 ~ ,Aa B 11. 
[240] s=.. 10 2. ~ ~~ 0 1 ~ %~ T ~1 ~ ~~ ~~ Al A l@01l )_-~ CSI-RS TAd g_ 

°'11 Al ()} ~ s=.. ~ 0 l q. 
[241] S:.. lO(a) ~ l 7~ EE~ 27~ ~ CSI-RS ~1oll Lt :±.. E ~ 011 ~ ~ CSI-RS ~ %011 A}% 
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7}'; ~ 207}7-l CSI-RS TAd ~ g_ y-E}\R ~ 0 12, s=.. lO(b)~ 47TI~ CSI-RS ~1o1lY­

±.. E ~ 011 ~ -tTI A}% 7} '; ~ 107}7-l CSI-RS T/-d ~ g_ Y-Et \R ~ 0 1 l=9, s=.. lO(c) ~ 

87TI ~ CSI-RS ~1o1l Y- ±.. E ~ 011 ~ -tTI CSI-RS ~ i'-011 A}% 7} '; ~ 57}7-l CSI-RS 

TAd ~ g_ y-E}\R ~ 0 111. 

[242] 0 154 :Q- 0 1, Zl- CSI-RS T/-d 011 n:}2} CSI-RS7} ~ %~ ~ ~~A}~(~, RE ~) 0 1 

~7-a B 11. 

[243] ~ 7-j Ai 011 ~ ()}~ CSI-RS ~ % g_ -$l-oTI l 7TI ~ ,<:_ 27TI ~ ~1o1l 4 ±.. E 7} ~ 7-j ~ ~' 

s=.. lO(a)Oll s=..Al B 207}7-l CSI-RS T/-d ~ ¾ ~ 7-c3 B CSI-RS T/-d 011 rr} ~ ~~ 

A}~ /-Joil Ai CSI-RS7} ~ i'-B 9-. 
[244] P}:tl-7}7-l s.., ~ 7-j Ai 011 ~ ()}~ CSI-RS ~ % g_ -$l-oTI 47TI ~ ~1o1l 4 ±.. E 7} 

~ 7-j ~ ~' s=.. lO(b)Oll s=..Al B 107}7-l CSI-RS TAd ~ %- ~ 7-j B CSI-RS TAd 011 

rr}~ ~~ A}~ /-JojlAi CSI-RS7} ~¾Bi:+. EE~,~ 7-j Ai01l ~()}~ CSI-RS 

~ % g_ -$l-oTI 87TI ~ ~1o1l Y- ±.. E 7} ~ 7-j ~ ~' s=.. lO(c)Oll s=..Al B 57}7-l CSI-RS 

TAd ~ %- ~ 7-j B CSI-RS TAd 011 rr} ~ ~~ A}~ /-Joil Ai CSI-RS7} ~ i'-B 9-. 
[245] 27TI~ ~1o1lY- ±.. E 'M(~, {15,16}, {17,18}, {19,20}, {21,22})s.. Zl-2.l-~ ~1o1lY-

±.. E 011 ~ ~ CSI-RS ~ %~~~~A}~ 011 CDM~ ~ ~ i'-B 9-. ~1o1l 4 ±.. E 15 

~ 16 ~ °'11 ~ ~ ~' ~1o1l 4 ±.. E 15 ~ 16011 ~ ~ Zl-2.l-~ CSI-RS ~i::: {J ~ ,<:. 

% ~ ()} 4, Ai s.. q ~ ~ JJl 22=-( °'11 ~ ~ ~ , ~Al 22=-( walsh code) 7} -g--tTI A1 Ai 

%~~~~A}~ 011 uTI~ B 9-. ~1o1l 4 ±.. E 15011 ~ ~ CSI-RS~ ~i::: {J ~011 ~ 

[l, l] 0 1 -g--tTI 7-l Jl, ~1o1l 4 ±.. E 16011 ~ ~ CSI-RS~ ~i::: {J ~oil~ [l -l]Ol 

-g--tTIA1Ai %~~~~ A}~Oll uTI~Bi:J-. 0 1~ ~1o1lY-±..E {17,18}, {19,20}, 

{21,22}s=.. P}:tl-7}7-l 0 111. 

[246] UE~ ~ i'-B {J ~oil -g--tTI ~ 22=- ~ -g-()}~ ~ 7-j ~1o1l 4 ±.. E 011 ~ ~ CSI-RS ~ 

~ ½ w T ~1 q. ~' ~ 1o-11 4 ±.. E 15 011 ~ ~ CSI-RS ~ ~ ½ ()} 7 l -$l -oTI Ai -g- -tTI ~ 

22=- [l l] g_ -g-()} Jl, ~1o1l 4 ±.. E 16011 ~ ~ CSI-RS ~ ~ ½()} 71 -$l-oTI Ai -g--tTI ~ 

22=- [l -1] g_ -g-~i:J-. 

[247] s=..10(a) LH7-l (c)~ {h?~()}~, %~~CSI-RS T/-d ~~A01l -tTii=g('.)}711 ~~' 

~1o1lL-l-±..E "T'-7} W;,C:. CSI-RS TAd01l rr}~ ~~ A}~,<:_ CSI-RS ~1o1lL-l-±..E 

T 7} ~ ,c:. cs1-Rs -=-r-Ad 011 rr} ~ ~~ At~ g_ ± w~ i:+. °'11 ~ ~ ~, cs1-Rs -=-r-Ad 
0~ ~-9-, 87TI ~1o1l Y- ±.. E "T'-011 ~~~~A}~,<:_ 47TI ~1o1l Y- ±.. E "T'-011 ~ ~ 

~~ A}~Ji} 1 EE~ 27TI~ ~1o1lY- ±.. E "T'-011 ~~~~A}~ g_ -2..T ±.. W~i:+. 

[248] ()}y-~ Ai011Ai ~T~ CSI-RS TAd 0 1 A}%~ T ~111. \1_-A1ls.. ~ ~(NZP: 

non-zeropower)CSI-RS~ 07TI EE~ l7TI CSI-RS-=-?-/-j1;1} 0 l 0 1%~.Jl,A1ls.. 

~ ~ (ZP: zero power) CSI-RS ~ 07TI EE~ ~ ci 7TI ~ CSI-RS T/-d 0 1 °1 %~ T 
~19-. 

[249] /-J-$l 111 ~ 011 ~ -tTI ~ 7-j ~ ~ 16 Bl E ~ Bl E uJ ~ ZP 

CSI-RS(ZeroPowerCSI-RS)Oll Ai ls..~ 7-j B Zl- Bl E 'Ms.., UE~ -$l ~ .:H:. 3 ~ .:H:. 

4~ 47TI ~ CSI-RS ~(column)Oll -tTI l:g<'.l} ~ RE~ 011 Ai (/-J-$l 111 ~ 011 ~ -tTI ~ 7-j B 
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NZP CSI-RS ~ 7}:~a ()} ~ REsi} ~~~ ~ ~-9- ~ A119l) A11 s.. ~ % ~ ~ g_ 

7}:~a ~ i:+. ~ AJ-$l tJ1 E (MSB: Most Significant Bit)~ 7}AJ ~ 2. CSI-RS TAd 
~~A 011 -8"~ l:g<'.l} Jl, B1 E uJ LB 011 Ai i 9- g ~ B1 E ~ tr-Ai~ S.. 9- g ~ CSI-RS 

TAd ~ ~ A 011 'o~ i:g ~ 11. 
[250] CSI-RS ~ -$l ~ .:H:. 3 ~ .:H:. 4011 Ai (n_s mod 2)~ ~Z! g_ ~~()} ~ ()} "6J~ 3. ~* 

~ CSI-RS Ai _!:1_ ll l11 ~ TAd g_ ~~()} ~ Ai !1.. ll i-11 ~ 011 Ai~~ i'-B 9-. 
[251] ll l-11 ~ T~ El-~ 2(TDD)~ ~ -9-, A}I]111 Ai _!:l_ ll l11 ~' %71 ,8~(SS), PBCH 

EE~ SIB l(SystemlnformationBlockTypel) u1P-17-1 ~%Ji}¾~~~ Ai _!:l_ ll l11 ~ 

EE~ 1I11 °1 ~ uiP-17-1 ~ ¾ g_ -$l-o~ ~ ,Aa B Ai _!:l_ ll i-11 ~ 011 Ai cs1-Rs ~ ~ ¾~ 7-1 
0]-2==.. rl_ 
Lo1__'-T. 

[252] EE~, ~1o-111+ ±.. E A71 E S(S={15}, S={15,16}, S={17,18}, S={19,20} EE~ 

S={21,22}) LB ~()} ~ ~ lI7 ~ ~1o-111+ ±.. E 011 ~ ~ CSI-RS7} ~ %~ ~ RE~ 

PDSCHEE~ q~ ~1o11Lf±..E~ CSI-RS ~%011 A}-§-~7-1 ?J"~i:J-. 
[253] CSI-RS ~ i'-011 A}%~~ A1 Zl--2r-IIl-T 7-}~ ~ 2. 1:-11 °1 E7 ~ i'-011 A}%~ T 

~.Q.E-s.., CSI-RS -2.. ~ i>l12=-7} ~ 7} W"T'-~ 1:11 ° 1 E7 77~2a'(throughput) 0 1 {ri::: ()} 711 

B 9-. 0 1 ~ Jl ~1 ()}~ CSI-RS ~ u~ Ai _!:l_ ll l11 ~ P}i:j- ~ %~ s=..~ T/-d ~ 7-1 ?i"JI, 
i:+"T'-~ Ai_!:l_lli-11~011-o~i:g()}~ i:::,Aa~ ~i'-2r-71P}i:+ ~¾~s=..~ -=-r-AaBi:+. 0 1 

~ -9-, u~ Ai _!:l_ ll l11 ~ P}i:j- CSI-RS7} ~ %~ ~ ~ -9-011 tl1 ()}~ CSI-RS ~ % 

-2.. ~ i>l12=-7} Wi 0 1 ~ 0 }~ "T'- ~1 i:+. 

[254] CSI-RS ~ % g_ -$l ~ Ai _!:l_ ll l-11 ~ y 71 ( 0 1 ()}, 'CSI ~ % y 71 's.. 
7-17cJ W)(T_CSI-RS) ~ Ai _!:l_ ll l-11 ~ -2.. ll 1}(A_CSI-RS) 2. 0 }?R .:H:. 5Sit :Q-i:J-. 

[255] .:H:. 5 2. CSI-RS Ai _!:l_ ll i-11 ~ TAd g_ e:i1 A1 ~ 9-. 
[256] [ .:H:.5] 

CSI-RS periodicity CSI-RS subframe 
CSI-RS-SubframeConfig 

TCSI-RS li.CSl-1/S 

lcs1-Rs 
offset 

(subframes) (subframes) 
0 - 4 5 J CSI-RS 

5 - 14 10 I CS! RS -5 

15 - 34 20 J CSI-RS -15 

35 - 74 40 1csr-Rs - 35 

75 - 154 80 1csr-Rs- 75 

[257] .:H:. 5 g_ %~()}~, CSI-RS Ai _!:l_ ll l11 ~ TAd (I_CSI-RS)011 n:}2} CSI-RS ~ % 

2r- 71 (T_cs1-Rs) ~ Ai _!:l_ ll i-11 ~ -2.. ll 1l(A_cs1-Rs) 0 1 ~ ,Aa Bi:+. 

[258] .:H:. 5~ CSI-RS Ai _!:l_ ll l-11 ~ T/-d 2. ~Ai 'SubframeConfig' ~2=- ~ 

'zeroTxPowerSubframeConfig' ~2=- ~ ~~ ()}Lts.. ~,Aa~ T ~19-. CSI-RS 

Ai_!:1_lll11~ T/-d 2. NZPCSI-RS ~ ZPCSI-RS011 ~()}~ 7~'M~.Q.s..(separately) 
/---1 ,Aj s=-1 ¢ o l rl_ 
202 1 7-h'-T• 
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[2601 [ "'r~ 121 

[2611 T ~~ 12011 )_-~ T_cs1-Rs ~ cs1-Rs ~ i'- 2r 71, A_cs1-Rs ~ An==!_ ll i11 ~ -2.. ll 11 
~J-, n_f~ Al Al@ ll lll ~ 1B ~, n_s~ ~* 1B ~ ~ ~ ul ~11. 

[262] Ai l:ld ,Ai 011 ~ 'o~ ~ % -2..2=- 9(transmission mode 9)7} ~ ,Aa BUE~ 78-9-, UE~ 

()}y-~ CSI-RS A}~ TAa 0 l ~,Aa~ "'r ~111. Ail=ld ,Ai01l ~'o~ ~%-2..2=-

10( transmission mode 10) 0 l ~ ,Aa B UE~ 78 -9-' UE ~ ()} 4 .:E ~ i O l AJ ~ CSI-RS 

At~ -=-r-AaC~) 0 l ~,Aa~ T ~111. 

[263] Zr CSI-RS A}~ T/-d g_ -$l ~ 0 }?R 54 :Q- 0 1 II}2}ul E7 7} /-J-$l 111 ~ A1 i ~ ~ g_ 
~-t~ ~ ,Aa B 11. 

[264] - ~¾-2..2=- 10°1 ~,AaB 78-9-, cs1-Rs At~ -=-r-Aa ~'MAt 

[265] - CSI-RS :±.. E 7~ T 
[266] - CSI-RS TAd (.:H:. 3 ~ .:H:. 4 %~) 

[267] - CSI-RS Ai _!:l_ ll ll1 ~ TAd (I_CSI-RS) (.:H:. 5 %~) 

[268] - ~ % -2..2=- 97} ~ ,Aa B 78-9-, CSI If12=._ ~ g_ -$l ~ ~ % II}q~ (P _C) 

[269] - ~¾-2..2=-10°1 ~,AaB 78-9-, 2.rcs1 lls_A-11/--011 ~()t~ cs1 IL12=-~ g_ -$l~ 

~ i'- II}q~ (P _C). CSI ll s_A-11 A 011 ~ ()}~ CSI Ai !1.. ll ll1 ~ A71 E ~ C_CSI,0 ~ 

c_cs1,17}/-J-$l 111~011 ~'o~ ~,Aa~~,P_c~ cs1 lls_A-11/--~ 2.rcs1 

Ai _!:l_ ll i11 ~ A-11 E 'Ms.. ~ ,Aa B 11. 

[270] - ~~ iili18(pseudo-rnadom) A1~A ~l-~71 II}2}u1Ei(n_lD) 

[271] - ~ % -2..2=- 10°1 ~ ,Aa B 78-9-, QCL(QuasiCo-Located) Et~ BUE 7},Aa g_ -$l ~ 

QCL A 3-~ ~ ~ ~ 'MA}(qcl-Scramblingldentity-rl 1), CRS :±.. E 

5'}¾ E (crs-PortsCount-rl 1), MBSFN Ai !1.. ll ll1 ~ ~ ,Aa 

~AE(mbsfn-SubframeConfigList-rll) II}2}u1Ei ~ ±WC)}~ /-J-$l 111~ 

II}2} u1 E7 ('qcl-CRS-lnfo-rll') 

[272] UE7}s=..½~CSIIf12=-~ ~J- 0 1 [-8, 15]dB ~-$l 1-H~ ~}-g_ 7}~ U11,P_C~ 

CSI-RS EPRE01l ~ ~ PDSCH EPRE~ Bl~ s.. 7},Aa B 11. ~ 71 Ai, PDSCH EPRE~ 

CRS EPRE01l ~ ~ PDSCH EPRE~ Bl ~ 0 1 p_A ~ {J ~011 -t~ i:g~11. 

[273] Ail=ld ,Ai~ %~~Ai_!:1_lli11~011Ai cs1-Rs2tPMcH 0 1 Wll11 ~,Aa~A1 ?J-~11. 

[274] _v_ i11 ~ -=-r-~ El-~ 2011 Ai 47~ ~ cRs ~1o1111- :±.. E 7} ~ ,Aa B 78-9-, uE~ ~ ~ 

CP~ 78-9- [20-31] A71 E(.:H:. 3 %~) .:E~ ~AJ CP~ 78-9- [16-27] A71 E(.:H:. 4 

%~)011 ~()t~ cs1-Rs-=-r-Aa ~~A7} ~,Aa~Al ?J-~11. 

[275] UE~ CSI-RS A}~ T/-d ~ CSI-RS ~1ol1 Y- :±.. E 7} Al<?=! ~~(delay spread), 

s=.. ~ c7 ~~(Doppler spread), s=.. ~ c7 41 _v_ E (Doppler shift), :srJ ii O l ~ (average 

gain)~ :iIJiJ Al '?=!(average delay)01l ~()}~ QCL ¥1-111~7}~1127},Aaw T 
~111. 

[276] ~ i'- -2..2=- 10 i ~ 2 QcL El-~ B7} ~ ,Aa B uE ~ cs1-Rs At~ -=-r-Aa 011 -o~ i:g()t ~ 
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~1o111+ ±.. E 0-3Sit CSI-RS A}~ -=-?-Aj 011 -t~ i:g()} ~ ~1o111+ ±.. E 15-227} s=.. ~ c1 

~~(Doppler spread), s=.. ~ c7 41 ll E (Doppler shift)011 ~ ()}~ QCL ¥1-1114 JI 

7 1-;(l '6"1- .¢:. o l rl. 
102,;,.,1,'-T. 

[277] ~¾ -2..2=.. 10°1 ~,AdB uE~ 78-9-, )_~l:ld Ai011 ~()t~ ()ti+ EE~ i 0 1/-J~ 

CSI-IM(Channel-State Information - Interference Measurement) A}~ TAd 0 1 ~,Ad~ 

"T ~111. 
[278] /-J.$l 111 ~ A1 i ~ ~ g_ ¾-t~ Zl- CSI-IM A}~ T/-d g_ .$l ~ 0 }?R 54 ~ 2. 

:rr}c} u1E77} ~,Ad~ T ~1 i:+. 
[279] - ZP CSI-RS TAd (.:H:. 3 ~ .:H:. 4 %~) 

[280] - ZP CSI RS)_~.!=!. ll ll1 ~ TAd (I_CSI-RS) (.:H:. 5 %~) 

[281] CSI-IM A}~ TAd 2. ~ ,Ad B ZP CSI-RS A}~ TAd ~ °7 ~ ()}1+54 %~ ()}11. 
[2821 A~ l:lJ Ai~ %~ ~ )_~ .!=!. ll i11 ~ LB cs1-1M At~ Sit PMCH7} %A1011 ~,Ad~ 7-1 

0]-2==.. rl. 
Lo1__'-T. 

[283] ~ i'- -2..2=. 1-97} ~ ,Ad B uE~ 78-9-, )_~ l:lJ Ai 011 ~ ()t~ uE ~ ()t 1+~ zp cs1-Rs 

At~ -=-r-Ad 0 1 ~,Ad~ T ~1 i:+. ~ ¾ -2..2=.. 10°1 ~ ,Ad B uE~ 78-9-, )_~ l:lJ Ai 011 

~ ()t ~ uE ~ ()t 1+ EE~ i O 1 /-J ~ zp cs1-Rs At~ -=-r-Ad O 1 ~ ,Ad ~ T ~1 i:+. 
[284] /-J.$l 111 ~ A1 i ~ ~ g_ ¾-t~ ZP CSI-RS A}~ T/-d g_ .$l ~ 0 }?R 54 ~ 2. 

:rr}c} u1E77} ~,Ad~ T ~19-. 
[285] - ZP CSI-RS TAd ~ A E (.:H:. 3 ~ .:H:. 4 %~) 

[286] - ZP CSI-RS )_~ .!=!. ll ll1 ~ TAd (I_CSI-RS) (.:H:. 5 %~) 

[287] )_~l:ld Ai~ %~~A~.!=!.lli11~011A~ zpcs1-Rs54PMCH7}%A1011 ~,Ad~7-1 

[288] 

[289] 

[290] 

0]-2==.. rl. 
Lo -,__ '-T. 

AJJ. 3",Aa (Cell Measurement)/'§"fia .!i!.JI(Measurement Report) 

B~ ~ 01 %/-j (mobility) _!i!.AJ g_ .$l ~ ~ c7 1=1J~ ~ (~2=-..2.. ~, ~ 18 ~ A71 A, Ai 

% ~ ~ ) ~ ()} 1+ EE~ i ~ c7 1=1J ~ ~ g_ .$l ()} ~ UE ~ Ai ~ ,Ad ( cell 

measurement)~ ~Ji}~ 717-1 ~( ~ 2. 1..11 E q~ 3.)011 .!i!.2 ~ 9-. 
[291] 3GPP LTE/LTE-A A1 A 1@011 A~ Ai ~ ,Ad %~ ,8~(CRS) ~ A1 Z} ~ _Q_s_ Zl-

)_~ .!=!. ll ll1 ~ LB~ 0, 4, 7, 11 ~ ~~ OFDM {J ~ g_ ¾-t~ ~ %~ 2, 0 1 ~ Ai ~ ,Ad (cell 

measurement)~ .$l-o~ 71 ~~ ..Q..s_ A}¾B 9-. ~, U ~ 2. A~ l=ld Ai(serving cell)Sit 
0 1-:£- Ai(neighbor cell)s..1f-E7 Zl-2.l- T,8 ~ ~ CRS ~ 0 1 %()}~, Ai ~ ,Ad g_ 

Tf,~ ~i:+. 
[292] Ai ~ ,Ad (cell measurement) 2. A~ l:ld Ai ~ 0 1-:£- Ai~ ,8~ A7171 ~ 2. ¾ T,8 ~ ~ 

~ tJ1 ,8~ A7171 ~ g_ ~,Ad()}~ %~ ,8~ T,8 ~ ~ (RSRP: Reference signal 

receive power), T,8,8~ 7Js=..(RSSI: Received signal strength indicator), 

%~,8~ T,8 %~(RSRQ: Reference signal received quality) ~ ~ RRM(Radio 

resource management) ~ ,Ad SI} )_~ l:ld Ai Ji}~ ~ 3 %~ g_ ~,Ad()}~ 4 9 ..2.. ~ 3 

{l 1I]1 (radio link failure) ~ 1f- ~ :srJ 7} W T ~1 ~ RLM(Radio Link Monitoring) 
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[293] RsRP~ ~ ,Aa 2r-II1-T ~ ~ LB 011 Ai cRs7} ~ ¾~ ~ RE~ ~ ~ ~BB~ ~ ~ 

:sIJir- 0 111. RSRP ~,Aa g_ -$l-oB, ca1o1l1+ ±.. E '0'011 -tBi:g()}~ CRS(R0)7} A}%~ T 

~1 i:+. EE~, RsRP ~ ,Aa g_ -$l-oB, ca1oi11+ ± E ·1·011 -oB i:g()t ~ cRs(Rl)7} ~7}s.. 

At¾~ Ts=.. ~1 i:+. Rs RP~ ~ ,Aa ()t 7 l -$l ()t ~ uE 011 ~ -oB O 1 % ~ ~ ~ ,Aa 2r-II1-T 

~ ~ ~ ~ ,Aa T Z} LB 011 Ai O l % ()} ~ RE~ ~ T ~ -tB i:g ~ ,Aa ,Aa ~ s=.. __8__ T ( accuracy 

requirements)7} ~~~ ~ ~ s=.. 011 Ai UE7} ~ ,Aa w T ~19-. EE~' RE i:g ~ ~ 2. 
~~ ~~l(CP)~ All~~ {1~~ Lfu-17-l 1f-~ LBOllAi T{l~ 01lt:i7-ls..1f-Ei 

~,Aa~ "T'- ~111. 

[294] Rss1~ ~ ,Aa ~ ~ LB 011 Ai ca1oi11+ ± E ·0·011 -oB i:g()t ~ Rs~ ± w()t ~ oFoM 

{1 ~ ~ 011 Ai %~ ~B ~(co-channel)~ Ai l=ld Ai(serving cell)Sit 1d -Ai l=ld 
Ai(non-servingcell), ~~ ~B~s..1f-Ei~ Zl_-AJ, ~ ~g(thermalnoise) ~ g_ 

±..WC)}~ -tB i:g UE01l ~ -tB -2.. ::= i:::_A ~ s..1f-Ei {)-7-l B ¾ T{l ~ ~ ~ ~ ~ 

:srJ ir .Q.s.. s=.. ½Bi:+. AJ-$l 111 ~ A 1 -=i ~ ~ 011 ~ ()t ~ RsRQ ~ ,Aa g_ T -8~ ()t 71 -$l ~ 

~ ,Aa Ai_!:!_ ll ii1 ~ ~ 0 1 7-1 A1 ~ ~ 78-9-, Rss1~ 7-1 A1 B Ai_!:!_ ll ii1 ~ ~ LB~ -2..::: 

oFoM {1 ~011 ~-tB ~ ,Aa Bi:+. 

[295] RSRQ ~ NxRSRP/RSSis.. s=.. ½B 9-. ~ 71 Ai, N 2. RSSI ~ ,Aa ~ ~ ~~ RB 

7B"T'-~ ~u1~i:+. EE~, -$l~ ~OllAi ~A}~ ~-2..~ ~,Aa 2_ %~~RB~ 

A71 E 011 Ai -=-?- -tB ~ "T'- ~1 q. 
[296] 717-1~2. /-J-$l 111~ A1-=r~~(°'11~ ~°7,RRC <?'!~ ABTAd(RRCConnection 

Reconfiguration) ui1A17-1) g_ ~-tB UEOll 711 ~ ,Aa (measurement) g_ -$l ~ ~ ,Aa ,Aa _!i1_ ~ 

~ ~w "T'-~111. 

[297] RRC <?_=! ~ AB TAd ui1A17-1 ~ ~~ A}~ TAd 

~ %('radioResourceConfigDedicated') ,Aa _!i1_ __8__i:::(IE: Information Element)si}, ~ ,Aa 

~,Aa('measConfig') IE~ ±.. W~i:+. 

[298] 'measConfig' IE~ UE 011 ~ -tB T-8~ ~ °7 ° l= ()} ~ ~ ,Aa g_ ~ ,Aa ()} Jl, ~ ,Aa 
7J(measurement gap)~ TAd ¥ ~ 0 } 11 ct ~ E 4-2r-IIl-"T'-(intra-frequency) 0 1 %Ad, 
~ Ei-2r-IIl-"T'-(inter-frequency) 0 1 %Ad' ~ Ei-RAT(inter-RAT) 0 1 %Ad g_ -$l ~ ~ ,Aa 
,Aj l--l ..§.. TI. <5l- <51- r l 

Q-CI--2 __]__ U '-'- '-T-

[299] ~ ()1, 'measConfig' IE~ ~ ,Aa 011 Ai A117i ~ ~ ,Aa ~ AJ('measObject')~ ~ A E ~ 

Lf El-LB~ 'measObjectToRemoveList'si} "'B s.. 0 1 ~7}~ 7i Lt T,Ac3 ~ ~ A E ~ 

1+El-LB ~ 'measObjectToAddModList'7} ±.. WBi:J-. EE~, 'measObject'Oll ~ ~{} 

71 ~011 n:}2} 'MeasObjectCDMA2000', 'MeasObjctEUTRA', 'MeasObjectGERAN' 

[300] 'RadioResourceConfigDedicated' IE~ ~~ B-11 °7 ci (Radio Bearer)~ 

~ ,Aa/~ 78/-oB A11(setup/modify/release) ()}7i Lt, MAC ui1 ~ TAd g_ ~ 78 ()}7i Lt,~ 
,Aa ~ A ?11 ½~ (SPS: Semi-Persistent Scheduling) ~ ,Aa g_ ~ 78 ()} 7i 4 ~ ~ % 

%~ ~ ~ ,Aa (dedicated physical configuration) g_ ~ 78 ()} 71 -$l ()}~ A}¾B 9-. 
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[301] 'RadioResourceConfigDedicated' IE~ Ai l:ld Ai ~ ,Aa g_ -$l ~ Al Z} 0J Q=; ~ ,Aa A}~ 

All~ 1IJ1 !@(time domain measurement resource restriction pattern) g_ Al Al ""o} ~ 

'measSubframePattern-Serv' ~E-~ ±..W~i:J-. EE~, UE01l ~'o~ ~,Aa~ 01-:£- Aig_ 

Al Al ""o} ~ 'measSubframeCellList' 54 °1 * Ai ~ ,Aa g_ -$l ~ Al Z} 0J Q=; ~ ,Aa A}~ 

All~ 1IJ1 l@ g_ Al Al ""o} ~ 'measSubframePattern-Neigh' ~ ±.. w~ 9-. 

[3021 ~ ,Aa Ai(Ai l:lJ Ai ~ 01-:£- Ai± W) g_ -$l-o~ ~ ,Aa B Al zJ.- 0J Q=; ~ ,Aa At~ All~ 

1IJ1 !@(time domain measurement resource restriction pattern) 2. RSRQ ~ ,Aa g_ 

4" f>] ""o} 71 -$l ~ ~~ ll l1l ~ i:§- 1 o1 s=_ ""o} 4~ Ai _!:l_ ll l1l ~ g_ Al Al w T JJ 11. 
~ ,Aa Ai g_ -$l-o~ ~ ,Aa B Al zJ.- 0J Q=; ~ ,Aa At~ All~ 1IJ1 l@ 011 ~ ()t~ Al Al B 
Ai _!:l_ ll i11 ~ 0 l -2l 011 Ai ~ RsRQ ~ ,Aa O 1 4- f>] ~ Al ?J-~ 11. 

[303] 0154 :Q- 01, UE(°'1l ~ ~ o1, 3GPP Rel-10) ~ Ai l:ld Ai ~ ,Aa g_ -$l ~ Ai _!:l_ ll lll ~ 

1IJ1 l@('measSubframePattern-Serv') ~ 0 l * Ai ~ ,Aa g_ -$l ~ Ai _!:l_ ll l1l ~ 

1IJ1 l@('measSubframePattern-Neigh')01l ~ -t~ ~ ,Aa B -=-?-Zl-011 Ai 'i1 RSRQ7} 

~,Aa~o101= ~11. 
[304] i:J-1;1, RSRP~ 0P:'i ~ 1IJ1 l@ LB ~ ,Aa 01 All~~ o1 JJAl ?J-Al 1;1, ,Aa ~ s=_ 

[305] 

[306] 

[307] 

[308] 

_8__ T ( accuracy requirement) ~ -$l -o~ Ai ~ 0 P:'i ~ 1IJ1 l@ LB 011 Ai 1;1} ~ ,Aa ~ ~ ~ 0 l 

tl t %1-~ ""o} q. 

<?l-1::1] Y: ¥.. E 7,1- OCUguasi co-located) 

QC/QCL(quasi co-located~ 2. quasi co-location) 2. 9- g Ji} :Q- 01 ,Aa ~ ~ 4- JJ 9-. 

T 1~ ~ ca 1::11 11- ± E 7 t Qc1QcL ¥i- 111 011 JJ i:J-( ~ 2. Qc1QcL ~ ~ 11 )Jl ()t ~, 

""o} 4 ~ ca 1::114 ±.. E ~ ~ 'o~ ~ 1@_-~ ~ ~ ~ ~ % ~ -$l ~ Ad (large-scale property) 0 l 

q ~ ""o} 4 ~ ca 1::11 4 ±.. E ~ ~ 'o~ ~ 1@_-~ ~ ~ ~ s..-¥- Ei ~Al (infer)~ 4- JJ q 2 

B-~01 7},Aa w T JJ 9-. ~ 71 Ai, AJ7l %~ -$l ~ Ad 2. Al<?_=! ~~(Delay spread), 

s=.. ~ ci ~~(Doppler spread), 2r-IIl-4- 41 _v_ E (Frequency shift), :srJ ii 4-~ 
Jil-q~(Averagereceivedpower), 4-~ E} 0 lud(Received Timing)~ ""o}4 °1/-Jg_ 
Ti <51- <51- r l 
._J___p L:..L--f• 

[309] EE~, 11 g Ji} :Q- 01 ,Aa ~ ~ 4-s=.. JJ 11. T 1~ ~ ca 1::11 11- ± E 7 t Qc1QcL ¥1-111 011 

JJ 9-(~ 2. QC/QCL ~ ~ 9-)Jl ""o}~, ""o}4~ ca1::1l 4 ±.. E ~ ~'o~ ~ {J ~ 01 

~1@_-~~ ~~~~ %~-$l ~Ad(large-scaleproperty) 01 q~ ""o}4~ ca1::114±..E~ 

~-t~ ~ {J~ 01 ~1@_-~~ ~~ ~~~s..1f-Ei ~Al(infer)~ T JJqJI B-~01 

7},Aa w T JJ 9-. ~ 71 Ai' AJ7l %~ -$l ~ Ad 2. Al<?_=! ~~(delay spread), s=_ ~ ci 

~~(Doppler spread), s=.. ~ ci 41 _v_ E (Doppler shift), :srJ ii 01 ~ (average gain) ~ 

:sIJii Al<?'!(averagedelay) ~ ""o}4 °1/-Jg_ ±..W~i:J-. 

[3101 ~, T 1~ ~ ca1::1111- ± E ~ 01 Qc1QcL ¥1-111011 JJ i:J-(~ 2. Qc1QcL ~ ~ i:J-)2 

w 2., ()t 11-~ ca1::1111- ±Es..-¥-Ei ~ ~~ ~~ ~ ~ % ~ -$l ~ Ad O 1 11-u-1 Al ()t 11-~ 

ca1::114±..Es..1f-Ei~ ~~ ~~~~ %~-$l ~AdJi}:Q-g g_ ~ul~9-.RS7} 

~%~ ~ ~T~ ca1::114 ±.. E ~ Jlc1""o}~, Ais.. q~ T %ft~ RS7} ~%~ ~ 



39 

WO 2016/126099 PCT/KR2016/001177 

ca 1o11 11- ± E ~ 0 1 QcL ¥1-111 011 ~1 ..Q_ ~, ~ % * ~ ca 1o11 11- ± E s..-¥- E1 ~ ~ ~ 
~~ \§_ ~ %~ -'fl ~ Ad g_ 11 ~ ~ %*~ ca1o1111- ± E s..-¥-£1 ~ ~~ ~~ \§_ ~ %~ -'fl 
~ Ad ..Q..s.. ~ jl1 w T ~1 g_ ~ 0 111. 

[311] ~ ~ A-1]}-i 011 A~ -'fl QC/QCL ¥1-z! ,Aa ~ ~ g_ T~ <'.l} 7-1 ?J-~ 11. ~, QC/QCL 

1~ lJ 2- -'fl ,Aa ~ ~ ~011 ('.)} 11- ~ rr} ~ 4- ~111. ~ 2- %A}~ 11 ~ ~ ~ s.., Qc1QcL 
7},Aa 0 1 Ad 'B<'.l}~ ca1o1111- ±.. E Zl-011 ~ P}~1 %~ -'fl~1(co-location)011Ai ~%('.)}~ 

~ 7718 7},Aa w T ~111 ~ ~ ~ (°'11 ~ ~ °7' %~ ~ % ±.. ~ E (transmission 
point)Oll Ai ~ %('.)} ~ ca1o114 ±.. E 4 Jl BW 0 1 7},Aa w T ~111 ~ ~ )..Q..s.. QC/QCL 
1~ lJ ,Aa ~ 7} ~ ~ ~ 4-s=.. ~1..Q..1=9, ~ ~~ ~ A}/-J 2- 0 154 :Q-2- %A}~~ °'11 ~ g_ 

± w~11. ~~~oil Ai~ ~ ~ ~ lfl~AJ -'fl Qc1QcL ¥1-z1 ,Aa ~ ~ g_ ~%('.)}~ 

A}-§-~11. 

[312] AJ71 QC/QCL~ 7~18011 rr}2}, BW2- Bl-QC/QCL(Non-QC/QCL) ca1o1111-
_±E ~ 01l ~-o~Ai~ -o~i:g ca1o1111-±..E~s..-¥-E1~ ~~ ~~\§_ zJ.-011 %~~AJ71 
%~-'fl ~Ad g_ 7},Aaw T ~11. ~' 0 1 78-9- BW2- El- 0 1Pd ~ ~ ~ 
E ~ 7d (tracking), 2r-IIl-4- _2.. ll 11 ~,Aa ~ _!;!_AJ, 7-1 <?=! ~,Aa ~ s=.. ~ c7 ~,Aa ~ 011 
~('.)}~ ztzt~ ~,AaB Bl-Qc1QcL ca1o1111-±..E 'Ms.. ~'B~~ lls_A-11~ g_ 

4"-8~('.)}~ 01= ~11. 
[313] Qc1QcL g_ 7},Aa w 4- ~1 ~ ca1o1111- ± E ~ zJ.-011 ~ -o~Ai, Bw 2- 11 g Ji} :Q-2-

£,A1-..Q... ¢-8ll'6"1- ¢ Ol,72==.. 7-1-,;;,;_:i 01 OlrL 
0 72 I C,2 I 7-h'-T-,__ 0 P 7-h'-T• 

[314] - 7-1 <?=! ~~ ~ s=.. ~ 21 ~~oil ~ ('.)}~, B W 2- °7 lTI ('.)} 4~ ca1o114 
±.. E s..1f-E7 ~ ~~ ~~ \§. 011 ~ ~ ~ ~ -7-1 '?_=!-ll s..Jil-~(power-delay profile), 7-1 '?=! 

~~ ~ s=.. ~ c7 A~ E 18 (Doppler spectrum), s=.. ~ c7 ~~ ~,Aa ~Ji}~, 11 ~ 
«l1ol14 ±.. E s..1f-E7 ~ ~~ ~~ \§. 011 ~ ~ ~~ \§. ~,Ad A1 A}-§-~~ -'fl 11 ~ E7 (Wiener 

filter)~ 011 %~('.)}711 ~¾w 4- ~111. 
[315] - 2r IIl-4- 41 ll E (shift) ~ 4-,8 B El- 0 l uJ 011 ~ ('.)} ~ ' B W ,<?_ °7 lTI ('.)} 4 ~ ca 1o11 4 

± E 011 ~ ~ A 1 zJ.- ~ 2r IIl-4- % 71 :§:1- 4- -8~ ~ ~, % ~ ~ % 71 :§:1- ~ 11 ~ ca 1o11 11-
ll E ol ..li!.~rJl ,7;4J'.L'6"1- ¢ olrl. __i__-.C-J ,~~I 7 0 2 1 7-h'-T• 

[3161 - :srJ if 4-,8 ~ ~ 011 ~ ('.)} ~ , B w 2- ¥ 0 1 AJ ~ ca 1o11 11- ± E ~ 011 ~ ('.)} ~ 
RSRP(Reference Signal Received Power) ~ ,Aa g_ :iIJ irW 4- ~111. 

[317] °'11 ~ ~ °7, t!-W 0 1 <'.>} tl=~ 3 1:11 °1 E7 ~~ \§. ~~ ~ -'fl~ DMRS «l1ol14 ±.. E 7} 
Ai l:lJ Ai~ cRs ca1o1111- ± E 54 Qc1QcL ~ ~ 11 ~, B w 2- -o~ i:g oMRs ca1o1111-
_± E ~ ~~ ~~\§_ ~,Aa A1 A},8~ CRS ca1o1111-±..Es..1f-E7 ~,Aa~l]_lj ~~ ~~\§_~ 

% ~ -'fl ~ Ad ~ (large-scale properties) g_ % ~ ('.)} 711 ~ % ('.)} ~ D MRS 71 ~ ('.)} tl= ~ 3 
1:11°1£1 ~~\§_ 4-,8 Ad'o g_ tl=AJA1~ T ~111. 

[318] 21] y:<'.l}~, CRS ~ u~ Ai!!. ll ll1 ~ i ~ .Jl ~jl1 ~ ~ 011 ~7~ /-J~ ~ ..Q..s_ ~ 2-
~S:..(density)s.. l=!.s..2=.3~ A 1§ ~ ~ %~ ,8~ 01 E-s.., %~ -'fl ~ Ad 011 ¥1-~ 
~,Aa~1 ~ CRSs..1f-E7 li!.11 «l,Aa ~..Q..s.. ~ ~ 0 1 7}';<'.>}71 u:ii~ 0 111. ~~' 
oMRs~ ~,Aa AY11½~BRBoil ~-o~Ai~ Bw ~fia('.)}111 ~i'-~1=9,EE~ 
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PRG(precoding resource block group) B_--$l 7} 717-l ~ 0 1 ~ %011 A}%('.)}~ -11- ~ 3L ~ 

-8"~ ~(precoding matrix)7} ~WT ~1..Q..E-s.. B- ~011711 T,8 ~ ~ % 1L ~~ ~ 2. PRG 

B-$ls.. ~2}~ T ~1°"1 9-T~ PRG~ A?ll½~ ~,<:_ 784'--2}2 <'.>}L72}S:.. hll 2. 
~ ~ 011 ~~1 DMRS ~ ~~ ~~ ~~ %~ -$l ~ Ad ~,Ad% ..Q._s._ A}% Al 011 Ad 'o 
~:§:1-7} ~,A~w T ~111. EE~, CSI-RSS:.. i ~% 2r-7l 7} "T'-~"T'-11 ms7} ~ T ~12, 

A}~ ~ ~ ~ :iIJ if~ ..Q._s._ ~1o1l 1+ ±.. E ~ 1 A}~ _8_i:::_~ ~ 2. ~s=.. ~ 7}7-l E-s.. 
CSI-RSS:.. P}:tl-7}7-ls.. ~~ ~~~~ %~-$l ~Ad ~,Ad%..Q..s.. A}¾W 78--9-- Ad'; 
~ :§:1- 7} ~ 1-~ w "T'- ~111. 

[319] ~,~1o1l1+±..E Z}~ QC/QCL7}7-dg_ W..Q..s..M7 B-~2- ('.)}~J~3.%~,8~~ 

~ ½!"T'-,8, ~~ ~ ~,Ad, ~~ ~ /-J~ _!i1_2 ~ 011 ~% w "T'- ~111. 

[320] 

[321] ~] ~1-£ RLM ~ RRM/CSI %7-a 

[322] Z}/-J ~,Ad (Interference coordination)~ ~ 1=1J·~ ..Q_s._A-7' ..:g.~ ,Ai(aggressor cell) 0l 

~-¥- %~ ~~ ~ ~ ~ % II}q~ (transmission power)/%3r(activity) ~ ½ 0 1 ~ (~ 71 Ai, 

~%II}q~/%3}g_ ½ 0 1~ ~,<:_ Alls._II}q~s._~7-d<'.l}~ %3}77}7-l ±WW"T'-~1g) 

{J ~ Ai ..!=1_-11- i1l ~ (silent subframe)(EE ~, ABS(almost blank subframe)..Q..s.. 7-l 7c] ~ 

T ~1g)g_ A}¾<'.l}Jl, ~1-~ ,;_i(victimcell) 0 l 0 1 ~ Jlc1<'.l}~ UE~ A?ll½~('.)}~ 

Al Z} s=.. u1l ~ ,Ai Z} Z}/-J ~,Ad (scheduling('.)}~ time domain inter-cell interference 

coordination) 0 l 7} '; ('.)} q. 
[323] 0 1 78--9--, ~ 1-~ ,;_i(victim cell) UE~ ~ ;,;J01l Ai~ Z}/-J l1l ~(interference level) 0 l 

Ai ..!=1.. -11- l1l ~ 011 rr} 4 Ai 3. 711 ~ :§:1-w "T'- ~1 q. 
[324] 0 P:'i ~ /-J~01l Ai Zr Ai __!=l_-11- l1l ~ 011 Ai~ _!;l_q 7-d ~~ ~~ ~ 3 -2.. 11 E7 ~ (RLM: 

radio link monitoring) 0 l 1+ RSRP/RSRQ ~ g_ ~ 7-d ('.)} ~ ~~ A}~ ¥1-~ (RRM: radio 

resource management) %3} g_ T-8~ ('.)} 77 Lt ~ 3. ~ g (link adaptation) g_ -$l -t~ Ai 

~~ ~ /-J~ 7-d _!il_(CSI: channel state information)~ ~ 7-d ('.)} 71 -$l-o~ Ai, /-J7l 

-2-11Ei~/~7-d,<:_ ir~~Z}AJ ~/-jg_ 7-111~ Ai..!=1_lll1l~~ A7lE~s._ 

All~~ °"1 °1= ~9-. 3GPP LTE Al A 1@011Ai ~ 0 }?H 54 :Q- 0 1 All ~B RLM ~ 

RRM/CSI ~ 7-d g_ 7-d ~ ~ 9-. 

[325] UE~ Pcell~ ('.)}~J~3. ~~ ~3. %~(downlinklinkquality)g_ {}-7-l<'.>}71 

-$l ('.)}~ ,Ai ~ ,Ad %~ ,8~(CRS)01l 71 lfl-('.)}~ ('.)} ~J~ 3. ~ 3. %~ g_ -2..11 E7 ~ 9-. 

B_-~,C:. ('.)}~J~3. ~~ ~3. %~ g_ ~7-d<'.l}Jl, Pcell~ ('.)}~J~3. ~~ ~3. %~ g_ 

-2..11 E7 ~ ('.)} 71 -$l ('.)}~ ~ 111 ~1 Q_out ~ Q_insi} ~,Ad ~1 ~ Bl ft~ 9-. 

[326] ~ 111 ~l Q_out 2. ('.)} ~J~ 3. ~~ ~ 3.7} ,8 sq ~1711 (reliably) T,8 ~ T ~ ~ 

l1l~s.. 7-d~~Jl, 0 }?H .:H:. 601lAi ~AlB ~% II}2}PlEi01l 7llfl-('.)}~ PCFICH 

011 c7 ~ JI c1 ~ 7}/-J ~ (hypothetical) PDCCH ~ %~ 10% ~ ~ 011 c7 ~(BER: block 

error rate) 011 -t~ ~ ~ 9-. 

[327] ~lll~l Q_in~ ('.)}~J~3.~~ ~3.%~ 0 1 Q_out01lAi~ ('.)}~J~3.~~ ~3. 

%~ _!;l_q ~:;z1<'.>}71l ,8sq~171l T,8~ T ~1~ l1l~s.. 7-d~~Jl, 0 }?H .:H:. 701lAi 
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~ Al B ~ % II}2} ul E7 011 71 ~()}~ PCFICH 011 c7 ~ JI ci ~ 7}/-J ~ (hypothetical) 

PDCCH ~ % ~ 2 % BER 011 -t~ Ig ~ 9-. 
[32s1 AJ-$l 111 ~ Ali~~ 0 1 All ~B RLM g_ -$l ~ ~ fia )_-~ _!:l_ ll i-11 ~ g_ 7-l Al w u:ii, ~~ 

~3 %~ 0 1 _2_1-jE1~Bi:J-. 
[329] RLM ~ fia g_ T -8~ ()} 71 -$l ~ Al Z1- s=.. ui1 ~ ~ fia 7-}~ All~ 1I11 \'l O 1 AJ-$l 111 ~ 011 

~ -o~ ~ fia ~ u:ii, EE~ ~ fia ~ ~ Ai g_ -$l-o~ ~ fia B Al Zl- s=.. ui1 ~ ~ fia 7-}~ All~ 
1I11 \'l O 1 RLM ~ fia g_ T -8~ ()} 7 l -$l ~ ~ ~ ll i-11 ~ i:g ~ °7 s=.. ()} 11-~ )_-~ _!:l_ ll i-11 ~ g_ 

7-1 A 1 ~ 11 ~ , ~ fia ~ __8__ -=-r- A} "8"J O 1 ~ % B 11. 
[330] CRS 7-l~(assistance) fia.!i!.7} All.:g-~ ~ 78--9-, CRS 7-l~ fia.!i!.7} All.:g-B ()}y- EE~ 

i 0 1 /-J~ Ai~ ~ % ~Fll 4 ±.. E (transmit antenna port)~ 7~ "'r-7} RLM 0 1 
T-8~~~ Ai~~% ~FllL-l-±..E~ 7~"'r-54/-Jolw u:ii AJ7l __8__-=-?-A}"8"Jol ~~~ 

"'r ~111. 
[3311 ~~, u~ 0 1 cRs 7-l~ fia.!i!.~ A11.:g-~7-1 ~7iL-l-cRs 7-l~ 1:-11°1£17} ~j-11 :srJ7} 

71 Zl- %~011 % _fL<'.l}7-l ~.Q.~, CRSsi} ~-MBSFN(multicast broadcast single 

frequency network) A7 _!:l_ ll lll ~ LB 011 Ai ~ fia BABS~ ¾~ ()}011 Al Zl- s=.. ui1 ~ 

~ fia All ~ 0 1 ~ %~ T ~111. 
[332] ..-H:.62. %717}~7-l ~,<:_ /-J~(out-of-sync)01l ~~PDCCH/PCFICH~% 

II}2} ul E7 ~ 011 Al~ 9-. 
[333] [..-H:.6] 

~Ad (Attribute) ~J; (Value) 

DCI ¥~ lA 

2; rB<Jc1.&-
77 2': 10 MHz 

/\71 °7 0 FDM 1J ~ S>l ,?- 3; 3 MHz :s; rR Q:j ~ :s; 10 MHz T 

4; r1l~* = 1. 4 MHz 

BJW i:1] ~(Aggregation 4; rB~~ = 1. 4 MHz 
level) (CCE) 8; [~ Ocl ¥.. > 7 7 - 3 MHz 

PDCCH RE 011 t:l 7-l rB ~if RS 4 dB; Pcell 011 ~ ~~ CRS ;,ii +_Q_ 
L..:.. 6 ?_ ql-8-Jl i::--}Ol 

LC i='_ 

RE 011 t:l ;zl 2~ t:Jl 'i}E1l '-t TI,_ E7} J-} % ~ ~ 7cl -'f-
(Ratio of PDCCH RE energy 1 dB; Pcell 011 ~ ~~ CRS A,_i 1;' g q1 -8-fl 2711 
to average RS RE energy) EE~ 4711 'i}E1l 4 ¥_ E /'} /,}%5'1 ~ 78-'i'-
PCFICH RE 011 l:] 7-l i:11 :sT,g if RS 4 dB; Pcell 01] -9.j ~ CRS ~~g_ -9,i-o-11 tr~ 

RE 0111-1 ?-l ~ Bl 'i}E1l Lt .±. E 7} J-}%5'1 ~ 7cl-'i'-
(Ratio of PCFICH RE energy 1 dB: Pcell ◊il ~~ CRS A1 d:-_ o 01 -8-fl 

1.......:... 6 2_ -,-- 2711 
to average RS RE energy) ~~ 4711 'i}E1l 4 .±. E 7} J-}-§-s=j ~ 7cl-'f-

[334] ..-H:. 72. %717}~~ /-J~(in-sync)01l ~~PDCCH/PCFICH~i'-II}2}ulE1~ 

011 Al ~ q. 
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[335] [.:H:.7] 

~,,.cl (Attribute) ~ (Value) 

DCI ¥.~ lC 

2; rB (tj _:,;,::_ > 
7 7 - 10 MHz 

All~ OFDM {J~2~ ?- 3; 3 MHz s rB~~ s 10 MHz T 

4; rB~~- = 1. 4 MHz 

~w ?111.fil (Aggregation 
4 

level) (CCE) 

PDCCH RE 011 11 7-l 9t j~ if RS RE 0 dB; Pcell 011 ~~l- CRS ~ i' g qp-n i::--}Ol 
LC ?_ 

011 11 Al :,'} tJl~ '<l F1l Y- ¥. E 7} A H}s=l ~ 7cl~ 
(Ratio of PDCCH RE energy -3 dB; Pcell 011 ~ c;,1- CRS A--] dc___Q__ 01 -tB 

1_ 6 2 I 

to average RS RE energy) 21B x~ 41B 'i}E1l1+ ¥_E;;} ;,}%S:l~ 7cl -'i'-
PCFICH RE 011 11 7-l r1l :;T8 if RS 4 dB; Pcell 011 ~~ CRS ~*g q-1 -tB i::--}Ol ,_ 2 

RE 011 L7 _,q Ql Hl 'i}Fll 4 ¥. ~ 7} J-}%~ ~ 7cl -'i'-
(Ratio of PCFICH RE energy 1 dB; Pcell 011 ~~ CRS A--] de_ 0 01-tB 

L.:.. 6 2 I 21B 
to average RS RE energy) EE~ 47B 'i}FllY- ¥_~7} J-}%~~ 7cl -'i'-

[336] Pcell 011 ~ ~ ('.)} ~J~ 3 -y~ ~ 3 %~ 2- UE01l ~-o~ /-J-$l 111 ~ 011 % 717} ~7-1 
?J-2- /-J~(out-of-sync status)/%717} ~~ /-J~(in-sync status)~ 7-1A1<'.>}71 -$l('.)}~ 
_2_1-jE7 Bi:+. 

[337] Bl-DRX(non-DRX) -2-2=- %3}011 A~, UE~ %~ 111 ~ 2- u~ -y~ ll l-11 ~ 011 A~ 

~ 111 ~1 (Q_out ~ Q_in) ~ JI ~1 ('.)}~ 0 1 ~ Al Z1- -=-?-Zl- %'<l :iIJ 7}B -y~ ~ 3 %~ g_ 

~ 7-c3 (assess)~9-. 

[338] AJ-$l 111 ~ Ali~~ 0 1 A11 ~B RLM g_ -$l ~ ~ 7-c3 )_-~ _!:l__ ll l-11 ~ g_ 7-1 Al('.)}~, -y~ 
~3 %~~ ~.Aa 2- AJ-$l 111~ A1i~~011Ai 7-1A1~7-1 ?J-~ 0 1-2l i:+~ 
Ai _!:l__ ll i-11 ~ 011 Ai "T'- -8-~ ~ 7-1 ?J-~ 11. 

[339] -y~ ~3 %~ 0 1 ~ 111~1 Q_out _!i!_i:J- ~2J=('.)}~, UE~ %~ 111 ~ 2- -y~ ~3 

[340] 

[341] 

[342] 

%~ 0 1 ~.AaB-Y~ lll-11~ i-H011Ai AJ-$l 111~01l711 out-of-sync~ 7-lAl~i:J-. -y~ 
~3 %~ 0 1 ~ 111~1 Q_in _!i!_i:J- 0J~('.)}~, UE~ %~ 111 ~ 2- -y~ ~3 %~ 0 1 
~ 7-c3 B -y~ _u l-11 ~ LB 011 Ai /-J-$l 111 ~ 011711 in-sync~ 7-1 Al~ 9-. 

uH A) l=I MIMO(Massive MIMO) 

LTE ~~~(Rel:release)-12 °1~~ -y~ ~~ AlA 1@01lAi~ ';% ca-s-1111-
Al A l@(AAS: Active Antenna System)~ s=_ ~ 0 1 JI ~1 ~ JI ~19-. 

[343] ~~~ -$l /-J ~ 371 ~ ~.Aa w T ~1 ~ ~ ~ 7154 ca-s-1111-7} ~~ ~ o1 ~1 ~ 
71-e~ "T'-% ca-s-1111- Al/-- 1@Sit ~~, AAs~ ztzt~ ca-s-11 y-7} ~~7154 :Q-2- 'o % 
i:::A} ~ ± W('.)} s=_ ~ T/-d B Al A EJ g_ ~ ui ~ 9-. 

[344] AAs ~ 'o % ca-s-1111- A}%011 n:}4 ~ ~ 7154 ca-s-1111- ~ <?=I~('.)} 71 -$l ~ ~_s::_~ 

?11 ° l ~' ~ ~ E7' 71 Et ('.)} 2=- ~~1 °-1 ~ 0 l ~ _8__ ('.)} 7-1 ?J-2, rr}c}Ai 011117-1 ~ ¾% Bl% 
~ ~ 011 Ai 1L ~Aa 01 ~ 2- ~ ~ g_ ?t ~ i:+. ~ ('.)1, AAs ~ zt ca-s-1111- ~ ~A}~ l:lJ 
A-11 °-1 (electronic beam control) l:lJ-~ g_ 7-1 ~ ('.)} 71 u:]1 ~011 l:ld l:lJ-~J ~ l:ld ~ g_ JI ~1 ~ 
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,Aa JJl ~ l:lJ 1I11 \'l ~ Ad EE~ 3~t~ l:lJ 1I11 \'lg_ ~ Ad ()t ~ ~ ~ ~.!i!.B M1Mo 71 ~ g_ 
7} '; ()t 711 ~ 9-. 

[345] AAS ~ ~ ~.!i!.B «lEl14 A1 Al@~ s=.. ~ ..Q_s._ 9-T~ ~ ½~ «lEl1454 q~}~ 
«lEl14 -=-?-~ ~ ?!-~ ~ if- -2.. MIMO -=-?-~ EE~ JI c1 ~ JI ~1 i:+. ~ ?J1 s.., 71-e~ 
~At~ «lEl14 BB~ Ji}~~ 2~}~ «lEl14 BB~ g_ ~ Ad w ~--9--, AAS~ 'o % 
«lEl14011 ~ -tB 3~}~ l:ld 1Il1 \'lg_ ~ Ad w T ~19-. i'-,8 «lEl14 ,B-~ 011 )_-~ AJ71 
3~}~ l:ld 1Il1 \'lg_ ~% w ~ --9--, l:ld ~ "'r:sra l:lJ'6"J¥ ~ 0 t 114 "'r~ l:lJ'6"J ..Q..s..~ 
¾-,Aa i EE~ %1 ~ l:ld ~Ad g_ Tf>]w T ~1..Q..9 ~ ?J1s.. T~ l:lJ'6"J~ ~Ei ~Ad 
~~ g-§-g_Jic1W"'r~li:+. 

[346] EE~' T,8 «lEl14 ,B-~ 011 )_-~ ~ ~ T{--2.. T,8 «lEl14 ~ ~%()}61 T,8 l:ld g_ 
~ Ad W u:B, '<lEl14 BB~ 0 1 ~ (antenna array gain)Oll rr} ~ ,8~ ~ ~ /-J~ iLJi} ~ 

71 ~ w T ~19-. rr}c}A~' AJ'6"J~ 3.~ ~ --9--, 71 A1 ~ 0 1 9-T~ «lEl14 ~ ~-tB 
u~s..-¥-Ei ~¾~~ ,8~~ T,8wT ~1..Q..9, 0 1u:ii u~2. zi-AJ 0a'6"Jg_ ½ 0 171 
-$l -tB ~ if- -2.. T,8 «l El1 4 ~ 0 l ~ g_ JI ci ()} 61 A} ,8 ~ i'-,8 ~ ~ g_ uB --9-- ~ 711 
A--1 ,Aj '6"1- .¢:. o l 2==.. ;,_}-_;;,;cl 01 o l rl~ 
2 0 2 1 7-h-,__ 0 P 7-h '-T, 

[347] s=..112. ~ ~~ 0 11%~ T ~1~ ~~ ~,8 A1A 1@01lA~ 71A1~ EE~ B-~ 0 1 
AAS 71~~ 3D(3-Dimension) l=ld ~Ad 0 l 7}';~ 9-T~ %/"'r-,8 '<lEl14~ ?!"JI 
~J ~ A1 A EJ g_ O:j1 A1 ~ 9-. 

[348] s=.. 112. ~Ai ~ ~ ~ O:j1 ~ s=..~ :§:}~ ~..Q_s._Ai, 2~}~ «lEl14 BB~(~' 
2D-AAS)~ 0 1%~3DMIMOA1AEJg_ O:j1A1~i:+. 

[349] 

[350] uH A) 7::1 MIMO-aj A~ ~ tH zj A] (Cell coverage of massive MIMO) 

[351] q~ «lEl14 A1 AEJ, ~ ?J1s..Ai N7B~ ~% «lEl14~ ?!-~ A1 AEJ 2. B~ 
ca1o114 A1 A EJ 011 Bl JJI-tB Ai ~ j11 ~ ¾ ~ ~ g_ % ~ ()t 111 ~ i'-~ i:+ JI 7},Aa ()t ~, 
~ ,Aa A1 ~ 011 T,8 II}q~ 7} ~ ~ NBB ~ s=.. ~ l:ld ±.. uJ (beamforming) -tB ½ T ~19-. 

[352] 9-~ «lEl14 ~ ?!-~ 71 A1 ~011 Ai s=.. CRS, PSS/SSS, PBCH ~ 

!!.s..E-57B A E (broadcast) ,Aa _!;!_ ~ ~ ~()} ~ ~B ~ 2. 71 A1 ~ ~Bi~ A1 °a~ LB~ 
-2.. ::= UE ~ 0 1 T,8 w T ~js=_~ ~ ,Aa l:lJ'6"J ..Q_s._ beamforming g_ -tB 2r-A1 ~ ?J-~ 9-. 

[353] 0 154 ~~' ~ ,Aa UEOll 711 % 1157B A E (unicast) ,Aa _!;!_ ~ ~ ~()} ~ ~B ~ ~ 
PDSCH~ -tBigUE~ -$l~1 ~ ~3. /-J~Oll ~~67 beamformingg_ -tB2r-6i ~% 
lL~g_ ~ 0 1s=..~ ~i:+. ~,PoscH~ ~¾ 1:-11°1£1 AE"e 2. ~,Aa l:lJ'6"J..Q..s.. l:lJ g_ 
~Ad()}71 -$l()}61 lls._2-~(precoding)~°l 9-~~ '<lEl14 ±..E ~ ~-tB ~i'-Bi:J-. 
i ci E-s.. ~ ..-H:.1 ..Q..s.. CRS54 PDSCH~ ~ % ~ ~ 0 1 %~ ~ ~ --9--011, ~ ,Aa UEOll 711 
CRS~ :srJ ii T,8 ~~Ji} Bl JJI-tB Ai -tB l:g UE ~ '6"J-oB beamforming B 
_v_ s..-2 ~ B(precoded) PDSCH~ T,8 ~ ~ 2. ~ ~ NBB 7J}A1 ~ g_ T ~19-. 

[354] ~~B 7J}A1 LTE Rel-11 A1 A EJ 011 Ai ~ ~ 87B ~ ~ % '<lEl14 ~ ?!" ~ 71 A1 ~ g_ 
JI ci ()} ~ 1:11, 0 l ~ CRS :srJ ii T,8 ~ ~ 011 Bl -tB Ai precoded PD SCH T,8 ~ ~ 0 l 
8BB ~T ~jg g_ ~u1~i:J-.ici4, '6"J~01l uBAl!!.MIMOA1AEJ~ s=..~..Q..s.. 



44 

WO 2016/126099 PCT/KR2016/001177 

717-l~~ ~% ~1o1l47} 1007B 0 1/-J ~ ~ 78--9-011 CRSsi} precodedPDSCH~ T,8 
~ ~ 2. lO0BB 0 1/-J ~} 0 1 ~ Y-Et~ T ~111. ~~~.Q.s.. massive MIMO Al Al@~ 

s=.. ~ .Q_s._ ~ 7-c3 717-l ~oil)_-~ ~ %()} ~ CRS~ ~ ~ ~ 7-l 0J ~ Ji} DM-RS 71 ~ 

PDSCH ~ ~ ~ ~ 7-l 0J ~ 0 l ~ ~1 ()} 7-l ?J- 711 B 11. 
[355] ~()l, 0 lt:'i~~AJ2_ ~~~T7B~ 717-l~~ ~%~1oll47B"'r~ ~} 0 l7}W;g_ 

U11 3.71l 1+El-1cl- T ~111. ~R~.Q.s.. 647B~ ~% ~1o1lY-~ ?!"~ uB3.s.. Ai(macro 
cell)Jit B~ ~% ~1o1l1+~ ?!"~ P} 0l3.s.. Ai(micro cell)(°'1l ~ ~ ~' 111-2 Ai(pico 

cell)) 0 l ~~()}JI ~1~ 784'-~ °'11s.. ~ T ~111.MassiveMIMO~ ~71 
BB ~l ( deployment) J1}7-c3 011 A~ Ai l=ld ~~(served) UE7} W; 2. macro cell-¥- E7 'ii ;;zi 

~ 1o1l Lt 7B T ~ ~ ~ ~ .Q.s.. 7 l ~ ()} Jl ~17 l U11 ~ 011 macro cell, micro cell i ~ .Jl 

pico cell 0 1 ~AB~~ ~1 ~ 0 1 %~ L1l E q~ 3.(heterogeneous network)~ 78 4'--011 

~~~ 717-l~Zl-011 ~% ~1o1l1+~ 1B"'r-7}3.71l ~} 0 11+711 B11. 

[356] °'11 ~ ~ ~, U~ ~ % ~1o1l Lt~ ?!-~ pico cell~ 78 4'--011 CRSsi} PDSCH~ 

[357] 

[358] 

[359] 

[360] 

[361] 

[362] 

~~~7-l 0J~ 0 l ~~1()}711 B11. iciLt647B~ ~% ~1o1l1+~ ?!"~ macro cell~ 

78 --9-011 CRS~ ~ ~ ~ 7-l 0J ~ .!i!.11 PDSCH~ ~ ~ ~ 7-l 0J ~ 0 1 Li 3.711 B 11. 
i ci E-s.. macro cell Ji} pico cell~ 78111011 Ai CRS~ T,8 %~ ~ RSRP EE~ 

RsRQoil~ ~-e()t~ ~7l~4f- ~ ~E--2-~ ~ ~fia()t111 ~~ PoscH~ ~~ 
%~ g_ A7l .:g--oB ½ 717-l ~ g_ Ai l=ld Ai(serving cell)s.. ~~WT ~711 B 11. 0 1011 

~~ B-tr-~ -tB~~.Q.s.. N7B~ ~% ~1o-111+~ ?!-~ 717-l~~ PDSCH T,8 
~ ~ 2. NBB ~ ~ .Q.s.. 7}7-a w T ~1.Q. 1+, 717-l ~ 0 1 7} 1; ~ -2..::: 1=u-"6J .Q.s.. 
beamforming g_ 11 -tB ½ T ~ ~ 78 --9- ~ Jl ci W U11 ~ ~ -tB ~ ~ 2. 0 } 11 11. 

RRM-RS 

~ ~ -ti 011 Ai ~ _u ~ 3L ~ B RS(precoded RS)~ ~ % ()} Jl O l 011 ~ ~ RRM 

~ 7-c3 (measurement)~ T-8~ ()} ~ 1=U-~ g_ All ~~11. 0 1 <'.l}, ~ ~ A7lAi 011 Ai~ 0 1 ci ~ 

~ ~ ~ precoded RS ~ 'RRM-RS' ct JI ~ 7c] ()} s=.. ~ ~ 11. RRM-RS ~ 11"'r 1B ~ 
~ 1o1l Lt :± E s.. T/-d ~ ~ ~1.Q. ~ Zl- ~ 1o1l Lt :± E 'Ms.. beamforming g_ 11 2 711 

~ 7-c3 ()}~ Zl- ~ % l=ld (beam) 'Ms.. UE7} RSRP~ ~ 7-c3 WT ~ls=..~ ~11. ~ ?ll s.., 
717-l ~011 Ai M7B ~ 1:3d-"6J .Q.s.. beamforming 0 l 7} '; ~ 78 4'--011 M :± E (M-port)s.. 

TAd B RRM-RS ~ ~ 7-c3 ()} s=.. ~ ~ 11. 

RRM-RS-aj :r:7] ~ 9:%:§:1:(multiplexing) 
M-port RRM-RS ~ %~ Ai_!:!_ _u l1l ~ 011 Ai CDM~ 77 Lt EE~ FDM/TDM.Q.s.. 

T~~ ~ ~ %~ T ~111. ~, M-port RRM-RS~ Zl- ~1o1l Lt:± E 'M ~ % ,8~ ~ 
%~ Ail! ll lll ~ 01lAi 11~ ~% RE~ A}%()}~ ~%~ 77 Lt, EE~ %~ RE~ 
A}%()}~ ~ %~ ~ 78 4'--011 ~1o1l Lt:± E Zl-011 ~ iiI. A 3. ~ ~ ~ 2-E-(orthogonal 

scrambling code)~ A}%()}~ /-J~Zl-011 Zl-AJ ~ 0 1 T~ WT ~ls=..~ ~11. 
[363] 0 12}~~ ()}1+~ Ai_!:!_lll1l~01lAi %Al01l ~% 7}';~RRM-RS~ ~1o1l1+:±E 
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T ~ KS- ~ Ac3 ()} JI (M/K)7~ ~ A7 _!:l_ ll lll ~ 011 LFf-°"1 ~ % w T ~111. 

[364] 0 1784'-,RRM-RS~ ~Aa II}2}ulE1~ ~jll «lEllL-l-±..E~ 7~4-MJi}()}y-~ 

Ai _!:l_ ll i11 ~ 011 Ai %Al ~ ¾~ ~ ca1o1111- ± E 4- K ~ ± w~ i:+. RRM-Rs~ ~ Aa 

II} 2} u l E7 s_ M7 RRM-RS ~ % 2r 7 l p 54 -2.. ll 11 0 ~ ±.. w ~ q. ~ 7 l Ai, RRM-RS 

~ % 2r 71 ~ RRM-RS7} ~ %~ ~ Ai _!:l_ ll lll ~ ~ Z}2f_Q..s_ Ac3 ~ ~ 9-. °'11 s_M7 

P=lO, 0=5, M=64, K=32~ 78 4'-011 RRM-RS ~ Ai _!:l_ ll lll ~ ~ ~ A(SFI: subframe 

index)7} 5, 15, 25, 35, ... ~ Ai _!:l_ ll lll ~ 011 Ai ~ %~ l=9, SFl=5~ Ai _!:l_ ll lll ~ 011 Ai 

«lEll 4 ±.. E 0011 Ai 31~ RRM-RS7} ~ %~ 2, SFl=15~ Ai _!:l_ ll lll ~ 011 Ai «lEll 4 

±.. E 32011 Ai 63~ RRM-RS7} ~ %~ 2, SFl=25~ Ai _!:l_ ll lll ~ 011 Ai «lEll 4 ±.. E 

0OllAi 31~ RRM-RS7} EEi:J-Al ~¾Bi:+. 

[365] 0 12} 1@_-~ RRM-RS ~% y7l ~ %~ '<lEllY-port~ RS7} ~%~ ~ 

[366] 

Ai _!:l_ ll lll ~ ~ Z}~ .Q_s_ Ac3 ~ ()} 2, (M/K)7~ ~ Ai _!:l_ ll lll ~ 011 RRM-RS~ «lEll 4 

±.. E ~ g_ 4T°"1 ~ %()} ~ 1=3J-~ 011 Ai (M/K)7~ ~ <?=l 4f-B Ai _!:l_ ll lll ~ 011 4T°"1 

~%()}s=_~ ~9-. °'1ls_M7 P=20, 0=5, M=64, K=32~ 78--9-011 RRM-RS~ SFI7} 5, 

6, 25, 26, 45, 46, ... ~ Ai _!:l_ ll lll ~ 011 Ai ~ %~ 1=9, SFl=5~ Ai _!:l_ ll lll ~ 011 Ai «lEll 4 

_±_E 0OllAi 31~ RRM-RS7}~%~2,SFl=6~ Ai_!:l_lllll~OllAi «lEllL-l-±..E 

32011 Ai 63~ RRM-RS7} ~ %~ 2, SFl=25~ Ai _!:l_ ll lll ~ 011 Ai «lEll 4 ±.. E 0011 Ai 

31 ~ RRM-RS 7} EE i:j-A l ~ % B q. 

[367] RSRP %Aa ~ .!t.2 

[368] RRM-Rs~ RsRP~ ca1o1111- ± E 'Ms_ ~fia()}~ .J:t.2()}s=..~ ~i:+. uE~ i:+4-

7~ ~ RRM-RS ~ ~ Ac3 ~ g_ T ~19-. 

[369] Zl- Ai011Ai RRM-RS~ ()}Y-fi2'1 ~%()}~ 78--9-011, UE~ Ail=ld Ai~~~ Ai~ 0 l 

~¾()}~ RRM-Rs~~ ~Aa g_ 7-lAa ~g_ 4- ~111. ()}11-~ Ai 0 1 i:+4-1~~ 
RRM-RS~ ~%W 4-S:. ~19-. UE~ RRM-RS~ RSRP~ .!t.JIW U11 "t~Ig RSRP7} 

~ ~ ~~ RRM-Rs~ ~ ~ ~~ ca1o1111- ±.. E ~ RSRP ~ Aa ~ J1}~7-l Wllll ~~=Hri:+. 

[370] RRM-RS~ RSRP ~ 111 ~()} 71 -$l ()}~ Zl- «lEll 4 ±.. E ~ 4-,8 ,8~ lll ~ ~ 

:iIJ if g_ 41 ()} ~ 1:11, :iIJ if g_ 41 ()} ~ Al Zl- "i:IS:. 4'-(window) ~ 717-l ~ 0 l 7-l Ac3 "8"~ ½ T 
~1714, EE~ ul ~ Ac3 "8"~ ~ Al Z1.- (°'11 ~ ~ °"1, 200ms) %'<l RRM-RS~ 2i" '<lEll 4 

±.. E 'M 4-,8 ,8 ~ lll ~ ~ :iIJ if g_ 41 ()} ~ RSRP ~ <?:is=..~ ~ q. EE~ Zl-Zl-~ Al Zl­
"i:l s=.. --9-011 Ai <?:i 2. :iIJ if 4-,8 II}q~ ~ i:J-Al ~ E7 ~ ()}~ .!t.2 w RSRP ~ <?:i g_ T 
~19-. 

[371] 9-4"7~ ~ RRM-RS ~ ~Aa ~ 2. UE~ 2i" RRM-RS~ 2i" «lEll 4 ±.. E 'M RSRP~ 

~Aa~9-.RRM-RS~ R7~ ~Aa ~Jlr~~~ RRM-RS~ «lEllL-l-±..E 4-7}M r~ 

78--9-011,r~~~ RRM-RS~ m~~~ '<lEllY-±..E~ RSRP~ RSRP(r,m)S- Ac3~~i:J-. 

UE ~ RSRP(r,m) g_ Ac3 ~()}JI i ~011 Ai 7J()} 711 4-,8 ~ ~ L7~ '<lEll 4 ±.. E ~ 

RSRP ~ ~ ~ ()}~ .!t.2 ()} S:. ~ ~ 9-. 

[372] -$l 1=1J~ g_ ~Z} ~ ~ ()}~ UE~ RSRP(r,m) g_ Ac3 ~()}JI i ~011 Ai 7};,;J 7J()} 711 
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T,8 ~ ~ ~1ol11+ port~ ~~()}JI ~ ~ B ~1ol11+ ±.. E ~ RSRP, ~ 
max(RSRP(r,m))54 ~ tJ1 ()}~ ~ ,Aa 7} 0 1 LB s.. ~ 0 L2.. ~ ±.. E ~ RSRP~ s.. _!;l_JI ~ 

~,Aa A1 zl 9-. ~, 9- g Ji} :Q- 0 1 RSRP B1 ~(ratio) EE~ dB A ?11 ~(scale) .:H:. ~ 011 A7 

RSRP~ 7} 0 17} ~ ,Aa ~ 111 ~1 _!i1_ q ~ 2. ~ ~ L7~ ~ ~1ol14 ±.. E ~ RSRP ~ 

_!;l_JI ()} s=.. ~ ~ 9-. 

[3731 ["'r~ 131 
RSRP(r,m) - max(RSRP(r,m)) > Threshold 

[374] q~ ~ ?;J1s.., UE~ %~(reference) ~1o111+ ±.. E ~ ,7_1,Aa ~g_ T ~111. %~ 

~1o111+ ±.. E s._M7 'o~ ~ UE011711 ~ ,Aa B ll ~ :i1 ~ B(precoded) CSI-RS54 l:ld l:lJ-"6J 0 1 
%A}~Ail=ld Ai 0 1 ~%()}~ RRM-RS~ ~1ol11+±..E~ ,7_1,Aa-o~ 'T"~ ~ 0 1 

tl}W~()}q. UE~ r_O~~~ RRM-RS~ m_O~~~ ~1ol11+ ±._E ~ %~ ~1ol11+ 

±Es.. 7-1 ,Aa ~ 2. 78-<r-011, %~ ~1o111+ ± E ~ RsRP011 tJ1-o~ 11 ~ ~1o111+ ± E ~ 

RSRP7} ~,Aa 7} 0 1 LBs.. ~ 0 L2..~ 78-9-011 _!;l_JI()}s=..~ ~9-. ~ qg Ji} :Q- 0 1 RSRP 

B1 ~(ratio) EE~ dB A ?11 ~(scale) .:H:. ~ 011 Ai RSRP~ 7} 0 17} ~ ,Aa ~ 111 ~1 ~ ~ ~ 
78 -9- 011 _!i1_ JI()} s=.. ~ ~ q. 

[3751 ["'r~ 141 

RSRP(r,m) - RSRP(r O,m_O) > Threshold 

[376] s=_ 12 ~ ~ ~~ ~ ~ {! A1°'11011 rr} ~ RRM-RS~ ~1ol14 ±.. E 'M RSRP ~ 

°'11 A 1 ~ 9-· 
[377] s=.. 12011 Ai~ 32 ~1o111+ ±..Es.. TAd B RRM-RS~ Zl- ~1o111+ ±.. E 'M RSRP~ ~ 

°'11 A 1 ~ 1+ El- LB JI ~111. 
[378] ~~ RSRP~ ?!-~ ~1o111+ ±._E011 tJ1JJI-t~Ai 5dB 0 1LB~ RSRP~ ?!-~ ~1o111+ 

[379] 
[380] 
[381] 

± E ~ ~ RsRP~ _!;l_JI ()} s=..~ ~ ,Aa B 78-9-, s=.. 1254 :Q- 0 1 ~1o111+ ± E 13°1 ~ ~ 
RSRP40dB~ 7}7-1E-s..RSRP7}35dB~ ~~ ~1ol1Lf ±..E011 ~-o~ _!;l_JI()}s=..~ 

~ 9-. ~' ~1o111+ ±.. E 13 g_ ±.. WC)}~ ~1o111+ ±.. E 24, 25, 26~ RSRP7} 717-1 ~011 
_!i1_ JI B q. 

c;>l-1ol] Y: ¥.. E i ¾~ (Antenna port grouping) 

~1o111+ ±.. E 'Ms.. l:ld ±.. uJ g_ 9- 2 711 ~ ,Aa w T ~1.Q.E-s.., 0 1 78-9- ~1o111+ ±.. E 54 
l:ld 2- ~ ~ ~ ~ g ~ 111 ~ ?!-~ 11. 

[382] i ci E-s.. ~1ol11+ ±.. E ~~A (i) ~ l:ld ~ ~ A(beam index) (i)54 ~ ~ ~s.. 
u~~ A1 ~ T ~19-. (i)~ ~~ l:lJ J!t (i+ 1)~ ~~ l:lJ ~ 1=IJ-"6Jo1 Ai s.. ~~ ()} s=..~ l:lJ ~ g_ 
~ ~ ~ ()} ~ 78-9-, ~Ai s=_ 12~ °'11A1011 Ai 7718 ~~ ~ ~1ol14 ±.. E ~ Z}~ RSRP~ 

Ai s.. %A}~ ~ ~ g_ _!i1_ 0 1711 B 9-. 0 1 ci ~ %A} s=.. ~ (i)~ ~~ l:ld Ji} (i+c)~ ~~ l:ld 

A} 0 1011Ais=..1+E}Lf7-1~c7} ~~T~ %A}s=..~ ~°7~9-- ~ 7~~ <?=14f-B ~~ 
l=ld~ A} 0 1011Ai ~,<:_ %A}s=..7}Lf¾7-1~, l=ld~ Zl-~ ~ l:ld~ ~(width),i~JI 

9-~-78 s..(multipath) ~ ~ ~~(scattering) ,Aas=.. 011 rr}c}Ai s}-9-B 9-. 
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[383] RRM-RS01l 7l~~RSRP ~,Aa ~Ji}~ .!i!.Jl ~,<:_ 717-1~2. -t~IgUE~ ~~~ 

-$l ~l ~ II}~()} Jl -t~ l:g 7-l 13 .Q.s.. "6J()}~ ~ %~-:= ll ~ 3L ~ B(precoded) CSI-RS 

~,Aa g_ UE01l711 ~c1y~ UE7}CSI-RS~ ~fia()}~ PDSCH A7]1½~ g_ -$l~ 

CSl(RI, PMI, CQI ~)~ 111E-~ WT ~ls=..~ ~l:t. _II:~, 114-~ ,Ai011Ai ~%()}-:= 

RRM-RS ~ 011 71 ~~ RSRP ~ ,Aa ~Ji}~ .!i!.Jl ~ 2. 717-1 ~ 2. RSRP ~ ,Aa ~ J1}01l 

71 ~()}~ -8"~ l:g UE ~ ~ ~ ,Ais.. ~E--2.. ~ A1 ~7-1 -=:l ~ Jl E}7f! ,Ai 011 Ai ~ ~ 

ll~-2~B(precoded)CSI-RS~ UE01l711 ~,Aa-o~ ½7-1 ~,Aa~l:t. ~,RRM-RS01l 

71 ~~ RSRP ~ ,Aa ~ Ji}-:= 'o~ i:g UE01l 711 "6J~01l ~ ~ ll ~ -2 ~ B(precoded) 

cs1-Rs ~ ~ ,Aa -o~ ½ 7-1 ~ ~ BC)}-:= 1:-11 ~ _8__ ~ ~ _8__ ,Aa _!;!_ ~ 717-1 ~ 011 A-11.:g-~ 11. 

[384] ~Ai s=.. 12~ °'11A12t :Q- 2. RsRP ~ ,Aa ~Ji}~ tl} EJ- .Q.s.. -o~ i:g uE011111 ~ ~ 

47~ ~ 1:11 ° l E7 A E 1$ ~ % 0 l 7} '; ()} s=.. ~ ()} 7i Lt _II:-:= 1I11 ° l ~ (fading)~ ~ :§:1-011 

~~~ llll} 2 711 ~ /-J ~ l:ld A-$l 7c} (best beam switching) g_ ()} 71 -$l ()}~ 4-±.. E 

cs1-Rs ~ ~ ,Aa -o~ 2r--:= ~-9-011, RsRP7} 7}AJ ~ RRM-Rs ± E 13, 24, 25, 26~ l:lJ 

l:lJ "6JJ1t % ~ ~ 4-± E cs1-Rs ~ ,A~ Aa ()} ~ ~ ,Aa -o~ 2r--:= ~ 0 1 ~ ~ ~ ~ .Q.s.. 
°'11/-JB11. ()}7-1~CSI-RS7}UE 'Ms.. ~~:§:1-()}~ ,A~Aj()}Jl ~%()}71011-:::= 

-2.. ~ i>l1 E-(overhead)7} 11 ~ 3-11. -=i c7 E-s.. %~ ~~ 011 ~1-:::= Wi" 2. UE ~ 0 1 
CSI-RS ~ .:g-%()}-:= ~ 0 1 CSI-RS ~ % -2.. ~ i>l1 E- ~ ½~ 4- ~1-:::= l=lJ~ 0 111. 
0 lc1~ ~~ g_ 1@_-Aj()}71 -$le)}~ ()}Lt~ CSI-RS ~,Aai-H~ CSI-RS ~1o114 

_±_E~~ ll~-2~ 2. ~~ l:lJ"6J.Q.s.. ~¾~-:= l:ld~ ~~ g_ 1+El-LHS:..~ 

ll ~ 3L ~ ~ ~ 0 1= ~11. ~, 11 ~ Ai l:ld ~-:= UE(served UE) ~ g_ Jl ci ()}~ u1 ~ 

RRM-RS ±.. E 12, 13, 14, 15~ l:ld l:lJ"6JJ1} %~ ~ 4-±.. E CSI-RSlJit RRM-RS ±.. E 

24, 25, 26, 27 ~ l:ld l:lJ"6JJ1} %~ ~ 4-±.. E CSI-RS27} u1 ~ ~ ,Aa ~ ~ ~1-:::= ~ -9-011, 

-t~ Ig UE01l 711 ~ ~ CSI-RS ~ ~ ,Aa -o~ 2r--:= ~ 0 1 ½ g_ 7-1 ~ RRM-RS~ RSRP .!i!.Jl ~ 

~-t~ ~Bw 4- ~1 ~ 0 1= ~11. 

[385] ~ ~ ~ ~ _II: 11 ~ {I A 1 °'11 s..Ai ~ 1o111+ ±.. E i ¾( antenna port group) 011 ~ -8"~ Ai 

RSRP ~ ~ ,Aa .!i!.Jl ()} S:.. ~ ~ l:t. A71 ~ l=lJ~ 011 Ai ~1o11 Lt ±.. E ~ g_ -=:l ¾~ ()} Jl 

i ¾ 011 ~ ()}-:= ~ 1o-111+ ±.. E ~ RSRP ~ g_ :iIJ ir ~ ()} ~ 'o~ i:g ~ 1o-111+ ±.. E i ¾ ~ 

RSRP~ <?:iS:..~ ~l:t. -=i¾,<:_ u1~ ,Aa-o~A1 ~17i4 _II:-:= 717-1~ 0 1 ,Aa-o~Ai ~c1 ½ 

4- ~111. _II:-:= uE7} -=i¾~ l:lJ~ g_ fia()}2 °1 ~ .!i!.2 w 4- ~111. 

[386] ~Ai s=_ 12~ °'11A1011 Ai 77 ~ 32-±.. Es.. TAd B RRM-RS~ ~ -9-011 4 ±.. E fi2'1 

-=i¾~ ~ T ~111. Zl- -=i¾~Zl-011 ~~(disjoint)()}~ 8(=32/4)7~~ -=i¾.Q.s.. 

-=i¾~~ T ~111. 0 1 ~-9-011 (i)~~~ _±_E -=i¾2. RRM-RS±..E (4i),(4i+l), 

( 4i+2), ( 4i+ 3)s.. TAd B 11. (i) ~ ~~ ±.. E i ¾~ RSRP-:= ~1o-111+ ±.. E ( 4i), ( 4i+ 1 ), 

(4i+2), -=:l~Jl (4i+3)~ RSRP~ :sIJ-;?.Q.s.. ,Aa~~l:t. 

[387] _II: 11~ {IA1 °'11s..Ai, -=i¾Zl-~ ~~ g_ 31%()}~ -=i¾~W T ~111. 32-±.. Es_ 

TAd B RRM-RS g_ 4 ±.. E fi2'1 i¾~ ()}-:= ~ -9-011 157~ ~ -=i¾ .Q_s._ i¾~ ()} s=_~ 

~l:t. 0 1 ~-9-011 (i)~~~ _±_E -=i¾2_ RRM-RS±..E (2i),(2i+l),(2i+2),(2i+3)s.. 

TAd B 11. A11 ~ l:lJ~ g_ ~ ~:§:1-()}~ A 7~ ~ ±.. E fi2'1 i ¾~ ()} Jl, ~ ~ -=i ¾Zl-~ 
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±_E Z}~g_ Bs..~fia()}~,(i)lti~~ ±_E i¾2_ RRM-RS±..E (B*i),(B*i+l), ... , 

(B*i+A-l)s..-=-?-AaB11. II}2}ulE1 Asi}B~ ~,Aa 2. 717-1~ 0 1 UE01lJ1l 7-lfia-o~ 

y 7i Lt, EE~ UE7} ~~ ~ ~78 ~ UE ';~(capability) g_ JI c1 ()}~ ~ ,Aa ()}~ 

_!i1_ 2 w 4- ~111. 

[388] All~ 1=1J-~ ~ ~ ~ ..Q_s._ UE ~ _!;l_J1_ w ~-s-111+ ±.. E i ¾ g_ ~ ~ ()} ~ tiJ~ ..Q_s._ 

[389] 

[390] 

[391] 

RSRP _!i1_ 11 -t~ ~ ~ -s1l Lt ±.. E i ¾ ..Q_s._ <?:i g_ 4- ~1 ~ '; ~ (capability) g_ JI ci W 4-

~111. 0 l 78 -9-011 UE ~ ~ -s-111+ ±.. E i ¾ LB ~ 114-~ ~ -s-11 1+ s..-¥- E7 

11¾-lfl ~(multi-layer) 1:11 °1 E7 ;,~1."%'- g_ Jl c1 ()}~ '; ~ g_ 111{}()} s=_~ ~11. 

9 l-1o1] Y: ¥.. E i ¾~ l1] 1W (Antenna port grouping level) 

All~ tiJ~ 011 )_-~ 3.717} 11 ~ 114-7~ ~ i¾~ tiJ~ g_ A}% w T ~111. ~' Al 

±.. Efi2'1 i¾~()}~ tiJ~Ji} A2 ±.. Efi2'1 i¾~()}~ tiJ~ g_ %Al 011 A}¾W 4-

~111. 0 l ()}, A_i ±.. E fi2'1 i ¾~ ()} ~ 1=1J ~ g_ .=i ¾~ l1l ~ (grouping level) is.. 

~ 7c] ()} s=_ ~ ~ 11. 

[392] s=_ 13 2. ~ ~~ ~ ~ {! Al °'11011 II}~ RRM-RS ~-s-111+ ±.. E i ¾~ l1l ~ g_ 

°'11 Al ~ 11. 

[393] s=_ 1301lAi~ 16±..E RRM-RS~ 4Ulll~ i¾~ l1l~g_ ~%()}~ i¾~()}~ 

tiJ~ ~ ~ ?ll ~ _!;1_ ~ 2r-Jl ~111. °'11 Al 011 Ai i ¾~ l1l ~ 12. 1 ±.. E fi2'1 i ¾~ ()} ~ 

tiJ~..Q_s._ i¾~ g_ ()}7-l ?J-7-l ?J-~ tiJ~ g_ y-E}\1111 . .=1~.Jl i¾~ l1l~ 2, 3, 

4~ Zl-Zl-2±..E,4±_E,8±_Efi2'1 i¾~()}Jl ~14.i"e~ °'1lAl011Ai~ %~ 

l1l ~ ~ ~-s-111+ ±.. E i¾ ~ 0 1 ~()l (disjoint)()}~ ~ ,Aa B 78-9- ~ 1+El-LH Jl ~111. 

[394] 0 1 c1 ~ 11¾ i¾~ 1=1J~ 01lAi UE~ i¾~ l1l ~ 'Ms.. RSRP~ _!i1_2~11. ~ Zl-

i¾~ l1l~ 'Ms.. RSRP7} ~,<:_ ~-s-111+ i¾g_ ~~()}~ _!il_2()}s=_~ ~11. EE~ 

l1l ~ 0 l 11 ~ ~"Ell Lt .=i ¾Zl-011 RSRP ~ Bl iiI. ()}~ ~ /-J ~ (best) i ¾Sit i ¾ 

l1l~g_ _!il_2W4- ~111.l1l~1°111~ ~-s-111+.=i¾Zl-~ RSRP~ BliiI.<'.l}7l -$l()}~ 

2-l- l1l ~ ~ i ¾ RsRP011 ~ ,Aa -2.. ll 11 ~% _!il_fia ()} 2 Bl _ii[()} s:_ ~ ~ 11. RRM-Rs ~ 

R7~ ~,Aa ~,<:_ 78-9-011, (r)iti~~ RRM-RS~ (l)iti~~ i¾~ l1l~~ (g)iti~~ ~-s-114 

±.. E i¾~ RSRP~ GRSRP(r,l,g)s.. ,Aa ~ ()}~, 11 g Ji} :Q- 0 1 717-l ~ ..Q_s._1f-E7 

(r)iti~~ RRM-RS~ (l)iti~~ i¾~ l1l~g_ -$l-o~ )(_l,Aa ~,<:_ offset(r,1)~%g_ 

_!il_fia ()}~ Adj_GRSRP(r,l,g) ~ 111 {}()} Jl O l ~ Bl _ii[()} s=_ ~ ~ 11. 

[3951 [4-~ 151 

Adj_GRSRP(r,l,g) = GRSRP(r,l,g) + offset(r,l) 

[396] ~7}~..Q_s._, i¾~ l1l ~ 'Ms.. EE~ ;~-Pll i¾~ 1=1J~ 01lAi ~/-J~(best) L7~~ 

±.. E i ¾ RSRP ~ _!il_2 ()} ~ 1=1J~ 011 Ai _!il_2~ ~ ~ /-J ~ (best) L01l ~ ~ 9!- 2. 
~ % g_ ½ 0 l 7 l -$l -o~ ()l A "Ell ~ Al A II} 2} u l E7 (Hysteresis parameter), Hy~ 

~7}<'.l}~ RSRP~ _!il_fiaw T ~111. 
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[3971 [ "'r~ 161 

Adj GRSRP(r,l,g) = GRSRP(r,l,g) + offset(r,l) ± Hy 

[398] ~ 7P-i, Hy~ -tH ~ ±.. E -=i¾ 0 l 0 1 ~ .!i!.2011 Ai ~ /-J~ (best) L GRSRP01l 

±..W~~Al ~-¥-011 rr}c}Ai Hy~ LiW7-l ~Jl!l.7-l ~,AaB11. -tH~ ±_E -=i¾ 0 l 0 1~ 
.!i!.JI011Ai ~/-J~(best)LGRSRP01l ±W~~ ~1~ 78--9-011 Hy~ Li()}~~,<:_ 
Adj_RSRP~ ?!"s=..~ tl} 0 1 ~A~ ?lAi ~/-J~(best) L Adj_GRSRP~ ?!"~ ±.. E 
-=i¾ol A}y tl}1A ~ ~ g_ ½~ y s=_~ ~11. 

[399] A1l ~ 1=1J-~ .2..s.. UE~ %~(reference) ~"E1l 4 ±.. E i¾ g_ 7-l 7-a ~ g_ "'r ~111. 
717-l ~ 2. -tH ~ UEOll 711 ~ 7-c3 B ll ~ 3L ~ B(precoded) CSI-RS54 1=1J 1=1J-"6J 0 1 %~ ~ 
Ai1=ld Ai 01 ~%()}~ RRM-RS~ ~"E114 ±_E i¾g_ %~ ~"E114 ±_E i¾.2..s.. 
7-17-J-oH 2r ~ ~ 0 1 tl}W~ ()}11. UE~ -=i¾~ l11 ~'Ms..%~ ~"E114 ±.. E i¾ g_ 
7-17-c3 ~ g_ "'r ~111. EE~ ~ j11 -=i ¾~ l11 ~ 011 Ai ()} 4~ %~ ~"E114 ±.. E i ¾ g_ 
7-17-a ~g_ T ~111. UE~ r_0~~~ RRM-RS~ l_0~~~ -=i¾~ l11~~ m_0~~~ 
~"E114 XE -=:l ¾ g_ {f ~ ~"E114 XE -=:l ¾ .Q_s._ 7-17-c3 ~ ,<:_ 78 --9-011, {f ~ ~"E114 
± E i¾~ Adj_GRsRPoil tJl-tH 11~ ~-s11Y. ± E i¾~ Adj_GRsRP7} ~,Aa 
~1117-~ ~~ 784'--011.!i!.JI()}s=..~ ~11. ~ 4gSI}:Q- 0 1 Adj_GRSRPtlHt(ratio) 

EE~ dB A ?11 ~(scale) ..-H:. ~ 011 Ai RSRP~ ~} 0 17} ~ 7-c3 ~ 111 ~1 ~ ~ ~ 78 4'--011 
.!i!.Jl ()} s=.. ~ ~ 11. 

[4001 ["'r~ 171 

Adj GRSRP(r,l,g) - Adj GRSRP(r 0, l O,m_O) > Threshold 

[4011 EE~ A11 ~ 1=1J-~ ~ ~ ~ .2..s.. %~ RsRP~ ~AH ~,Aa ~ ~ ~1 ~ cs1-Rs ~ ~-tH 

[402] 

[403] 

[404] 

~ 7-c3 ()}~ CSI-RS 71 ~ RSRP01l tJl-tH RRM-RS 71 ~ RSRP ~Ji}~ tJl iiI. ()}~ ~ ~ 

.!i!.Jl ()} s=.. ~ ~ 11. 

3~}f~ {3D: 3-Dimension)¾ ::t} ~1- RRM-RS 
~Ai ~ ~~ 011 Ai A11 ~()} ~ 1=1J-~ 2. 1=1J (beam)~ 1=1J-"6J/-j 0 1 2~}~ .:g-Z}oil Ai 3~}~ 

.:g-Z} .2..s.. ~AJ-~ ~ 78 --9-011 s=.. ~ ~ ()}~ ~ % 7} '; ()} 11. 3~}~ .:g-Z}/-Joil Ai 1=1J ~ 
1=1J-"6J/-j ,<:_ AJ()}Zr("'r~Zr)Sit s}--9-Zr("'r:ITa2f)~ T 7H~ zts=_~ ~-tH ~~B11. 
i 2~ E-s.. ~ ~ 1:1d ~-¥- ~ II}~()} 71 -$l ()}~ 1:1d ~ g_ -9- 1H ~ ~~A, ~ "'r:sra 
~~A54T~ ~~As_ ~~AC)}~ ~ol 1L~~ol11.~~~~ ~~011 n:}2}1:ld 

~ ~ A 54 RRM-RS ±.. E ~ ~ A 54 ~ ~ ~ ~ g ¥1-111 ~ ?!-71 -$l ()} ~ RRM-RS 

±..Es=.. T:srd ~ ~ A54 T~ ~~As.. ~ ~~ ~ ~ ~ 0 1 tl}W~ ()}11. 
[ 405] T~ 1=1J-"6J .2..s.. M_ v 7H ~ 1=1J g_ ?!-Jl T:srd 1=1J-"6J .2..s.. M_h7H ~ 1=1J g_ ?!-~ 3D 

MIMOA1A 1@~ 78--9-011 ~j11 (M_vxM_h)7H~ l=lJ 0 17}';()}11.~~~0llAi~ 
(M_ vxM_h)-±.. E RRM-RS ~ ~ 7-c3 ()} Jl zt ~1o114 ±.. E 011 "'r:sra ~~A j_h(j_h=0, 

... , M_h-1)54 T~ ~~A j_ v(j_ v=0, ... , M_ v-1) ~ -¥-~ ()} s=.. ~ ~ 11. 
(M_vxM_h)-±.. E RRM-RS~ A}~ u~~ g_ Jlc1<'.l}~ 2f ~1o114 ±.. E ~ 2_ ~~}~ 
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~~A i(i=0, ... , M_vxM_h-1)54 °1~}~ ~~A j_h54 j_v~ -¥-~ ~711 ~ ~ 1:11, (i) 

= f(j_h,j_v)~ ~111 ~ ?!-711 Bi:+. 
[406] s=.. 14~ ~ ~~~ ~ {U-1°'11011 II}~ 0 1~}~ ~~As_ BB~B RRM-RS~ 

~ 1o-111+ ±.. E 54 ~ 1o-111+ ±.. E i ¾ g_ °'1P-1 ()} ~ s=.. ~ 0 l q. 

[407] s=.. 14~ {h?~()}~, Zl- ~1o111+ ±.. E ~ 2. (j_h,j_v)s.. ~ ~~ ~ ~ ~19-. ~ 

[408] 

~~01lA1 A71~()}~ 1=1J-~ g_ ~%()}~ A_hxA_v 1B~ ±_Efil-1 -=i¾~()}Jl, ~~ 

i¾Zl_-~ ±_E Zl-~ g_ B_h54B_vs.. ~fia()}~,(i_h,i_v)~~B ±_E i¾2. 

RRM-RS port (B_hxi_h+j_h, B_vxi_v+j_v), (j_h=0, ... , A_h-1), (j_v=0, ... , A_v-l)s.. 

TAaBi:J-. II}2}u1E1 A_h,A_v54B_h,B_v~ ~,Aa 2. 717-1~ 0 1 UE01l7117-1,Aa-o-B 
y 77 Lt, EE~ UE7} ~B ~ ~78 ~ UE ';~(capability) ~ JI c1 ()}~ ~ ,Aa ()}~ 

_!i1_2 w 4- ~111. 

[409] RRM-RSJi]: CSI-RS-aj ~} 0 ] 1i 
[410] 71-e LTE/LTE-A A1 Al@011Ai ~ CSI _!il_:il~ -&-~..Q_s._ CSI-RS~ ;,~i"t-~i:+. UE~ 

CSis..M7 RI, PMI, CQI ~ g_ _!il_:i1~9-. 0 154 ~~ ~ ~~011Ai A11~()}~ 
RRM-RS ~ ~1o11 Lt±.. E 'Ms.. RSRP~ ~ ,Aa ()}71 -$l-oB A}¾B 9-. RRM-RS~ ~ % 
7-}~ g_ 1-B % 111 ,Aa ~ ()t 71 _!;1_ i:+ ~ 71-e~ cs1-Rs7t ~ ,Aa 7} 1; ~ 7-}~ g_ At¾()t ~ 

~ 0 1 tl}W~ ()}9-. 0 1 ~ l117}A1 (legacy) UE ~ ~ ~ % iL ~ g_ ~ ~ ~i:: ~ 7-1 ?J-71 

u:B~ 0 li:J-. 1-Bs..¾ 7-}~011 RRM-RS~ ~%()}~ 78-9-01l ll17}A1(legacy) UE~ 2. 
0 1~ ~~()}7-1 *()}E-s..,RRM-RS 0 1 ~%~~ Ai!!_lll11~011Ai ~%1L~ 0 1 
~~7-1714 EE~ A7]1½~()}7-1 *()}711 Bi:+. -=:lc7E_s._ 71-e~ CSI-RS7} ~,Aa 

7} '; ~ 7-}~ g_ A}%()}~ RRM-RS ~ ~ %()} ~ 1=1J~ 2. l117}A1 (legacy) UE01l 711 

-tB~7-}~g_ ±WC)}~ CSI-RS ~,Aa g_ -tB2r-~ -tB~7-}~01l 1:11°lE1 uB~ 0 1 ~7-1 

?J- g g_ ~c11 ½ 4- ~1 i:+. 
[411] UE01l711 CSI_!il_:il~ -$l-oB ~,AaB q4"1B~ CSI-RS01l~ 1:11°1£1 uB~ 0 1 

[412] 

[413] 

[414] 

0 1--'f-~ 7-17-1 ?J-~ 9-. ~ CSI-RS7} uB~ ~ ~ RE~ A715Jl ()} Jl PDSCH~ uB~ ~9-. 
~ ~~ ~ A11 ~ 1=1J~ 011 Ai RRM-RS ~ CSI-RS u}% 7}7-1 s.. RRM-RS7} uB ~ ~ ~ 

RE~ A719l ()} JI PDSCH ~ uB ~ ()} s=.. ~ W 4- ~19-. i c7 4 ~ ~ B 1=1J~ ..Q_s._ 

RRM-RS54 ~~()}711 PDSCH~ uB~()}s=..~ W 4- ~19-. 0 1 78-9-011 UE~ %~ 

RE011Ai RRM-RS54PDSCH~ %A101l 4-,8W4- ~1~ 0 1=~9-.EE~ 717-1~ 0 1 
RRM-RS~ ~~~4-,8g_ _!il_AJ()}71-$l()}~ -tB~7-}~g_ ZP-CSI-RSs..~fia()}~ 

PDSCH7} uB~ ~ 7-1 ?J-s=_~ WT ~19-. 

RRM-RS-aj OCL ~ ,Aa 

Zl- Ai 011 Ai RRM-RS ~ ~ % ()} ~ 78 -9-011, UE ~ Ai 1::ld Ai ~ ~ ~ Ai ~ 0 l ~ % ()} ~ 
RRM-Rs~~ ~,Aa g_ )(_1,Aa ~g_ 4- ~111. 0 1 ~ ~()t~ uE~ Ail=ld Ai~ 
1::lJ ±.. uJ (beamforming) 011 II} ~ 0 l ~ ~ ~ ~ Ai~ beamforming 011 II} ~ 0 l ~ g_ 
~ ,Aa ()t~ 1---11Eq~3011 _!;1_2 ()t 2 ~2==--2.. J::li ~ ~B 71 ¾ ..Q_s._ ~¾()ts=..~ -o-B ¾i:+. 
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[415] 

RRM-RS ~ ~ % ~ s=..( density) 7} u~ -9- ~ 711 ~ ,Aa ~ E-s.. ~ ~ ~ E ?1P'd ( tracking) 

~~..Q..s.. -¥-~W "'r ~111. -=iciE-s.. ~s=..(density)7} ~ 0 } ~sq(reliable)~1711 
T~~ ~ ~~ ~.:H:.~..Q..s.. CRS~ E ?R 7d(tracking)()}JI RRM-RS~ ~½()}~ 1:11 

E ?R 7d(tracking) ~Ji}~ ~¾()}s=..~ ~11. ~' )ij l:ld ,AiJi} ~~ ,Ai~ ~i'-IIl­
TIIl-T ~ ~,A~()}~ _2._{;l ?-11 °1 E7 ~ -2..~}011 ~ ()}~ )_-~ l:ld ,Ai~ CRS011 ~ 'o~ 

E ?R 7d (tracking)B ~Ji}~ ~~ ,Ai 011 A~ ~ i'-B RRM-RS ~ -$l-o~ A}%()}71011 ~ 

-¥-~W('.)}11. -=iciE-s.. Zl-Zr~ RRM-RS 'Ms.. RRM-RS~ ~½W U11 A}¾W 

QCL(Quasi Co-Located)B CRS ( ~ 2. CSI-RS ~ ~ ,Aa 11 ~ RS)~ ~c12r- s=.. ~ 

~11. UE~ QCLB CRS (~ 2. CSI-RS ~ ~ ,Aa 11~ RS)s..1f-Ei ~,Aa B ~~ ~~ 

%~-$l ~Ad(large-scale) ~Ad g_ RRM-RS~ ~½011 A}%~11. ~71Ai ~~~~ 
% ~ -$l ~ Ad (large-scale) ~ Ad 2. 7-1 <?_=! ~~(Delay spread), s=.. ~ c7 ~~(Doppler 

spread), s=.. ~ c7 41 ll E (Doppler shift), :srJ ii 0 1 ~ (average gain), -=i ~ JI :srJ ii 
7-1<?_:!(averagedelay) ~011 ()}y- 0 1/-Jg_ ±WW T ~111. 

[416] RSROs.. :_g}AJ 

[ 417] ~ ~~ ~ A11 ~ l:lJ~r~ 2. RRM-RS~ Zr ~-s-114 ±.. E 'Ms.. RSRQ ~ ~ ,Aa ()} ~ 

l:lJ~ ..Q..s.. ~AJ- ~ %~ T ~111. RsRQ ~ RsRP2t Rss1~ tJ1 ~ s.. ,Aa ~ B 11. 
-=:Ic7E-s.. ~7}~..Q..s.. RSSI~ ~,Aa 0 1 ~7}B11. RSSI~ ~,Aa 7-}~ 2. %~ ~%Jil-

2r-Jil-"'r ~ ?t ~ ' ~ % ~ ~ ±.. 1d E 7~ ~ 67 ( component carrier) 011 ~ ,Aa B -2.. ::= 
RRM-Rs ~ 011 ~167 Ai %~ ()t 111 ~ ,Aa ~ T ~111. 0 1 78-9-011 %~ ~ ± 1d E 7~ ~ 67 
LB~ RRM-RS ~ ~ ±.. E ~ Z}~ B1 JJl ~ RSRP g_ A}¾()}y- RSRQ~ A}¾()}y-

% ~ ()} 11. -=i ci 4 ° 1 % % ~ ~ ±.. 1d E 57~ ~ 67 LB ~ RRM-RS ~ ~ ±.. E ~ Z1-~ 
B1JJI~ RSRPg_ A}%W7-1 RSRQ~ A}%W7-1011 u:}2} 1@_-2}~11. -=iciE-s.. 

717-1~2. UE011711 RRM-RS01171~~RRM_!il_JI~ T-8~W011 ~167Ai RSRPg_ 
A}¾w7-1 RsRQ~ A}¾w7-1 ~ )(_1,Aa-0~ 2r-s=..~ ~11. 

[418] 0 121- 1@_-~ ztzt~ RRM-RS~ 7~'M~..Q..s.. RSSI ~,Aa 7-}~ g_ rr}s.. ~,Aa-o~ ½ T 

[419] 

[420] 

[421] 

~111. 0 1 78 -9-011 ~ % ~ ~ ±.. 1d E 7~ ~ 67 LB 011 Ai s=_ RRM-RS ~ ~ ±.. E ~ Z} ~ 

B1JJI~ RSRPg_ A}%W7-1 RSRQ~ A}%W7-1011 u:}2} 1@_-2}~11. -=iciE-s.. 

717-1~2. UE011711 RRM-RS01171~~RRM_!il_JI~ T-8~W011 ~167Ai RSRPg_ 
A}¾w7-1 RsRQ~ A}¾w7-1 ~ )(_1,Aa-0~ 2r-s=..~ ~11. 

RRM-RS RSRP2} CRS RSRP-aj <?=1 fl-Aj 

~ ~~ ~ RRM-RS011 71 ~~ RSRP~ 11~ ~-s-114 ~ 7}7-1 JI ~1 ~ 717-1 ~ ~ 
beamforming O 1 ~ g_ Ai l:ld ,Ai ~ ~ 011 ~ 0a W g_ ~ ~ ..Q..s.. ()} JI ~111. RRM-RS ~ 

RSRP011 -2-7i ()}~ ~ ,Aa ~ ~ ,Ai~ beamforing 0 1 7}AJ ½ 11 JI ~ B ~ 67 s=.., 'o~ ~ 

,Ai 011 Ai !!.s..E-57~ A E ()} ~ ~~ ~ ~, ~ CRS 71 ~ ~s:(demodulation) ~ ()} ~ 

~~ ~ 0 1 ~,Aa ~ ..Q..s.. T~ ~ 7-1 ?J-..Q_ ~ -o~ ~ ~~ ,Ais.. uE~ ~E--2.. Bi A1 ~ T 

~11. -=:Ic7E-s.. UE011711 ~,Aa 717-1~011Ai ~%()}~ RRM-RM54CRS -2..T ½2. 
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[422] 

%~g_ ?!"~7-l .!i!.Jl ~Jl 0 1~ -2-77~ ~2=--2..~ ~,Aa ~ l:ld ~~(beamselectiong_ 

T -8~ -oB O 1= ~ 11. 0 1 ~ -$l ()} ~ uE ~ ~ 7-a ~ 2. i ~ ~~ RRM-Rs~ j ~ ~~ ca 1o-111+ ± E 

EE~ _±_E-=:r¾~ RSRP~ .!i!.Jl()}~A7 i~~~ RRM-RSJ/} <?=!~B CRS~ RSRP~ 

:Q- 0 l .!i!.Jl ()} s=.. ~ ~ q. ~ 7 P-i RRM-RS 54 <?=! ~ B CRS ~ RRM-RS 54 QCLB 

CRS~ "'r ~19-. 

[423] 0 1()}, ~ ~A-1P-i011Ai All'<l()}~ 7-l<?'!(latency)g_ ½ 0 171 -$l~ B~~ CSI ~,Aa ~ 

.!i!. 2 % 31- l:lJ-~ 011 rR -tB 11-IL1 ~ q. 
[424] ~ ~ A-11Ai 011 Ai All '<le)}~ l:lJ-~ 2. 3D-MIMO, massive MIMO ~ ~ Al A 1@¥ 'i1 

0} 11 ct amorphous cell(tll 7-c3 ~ Ai) ~78 ~ 011 Ai s=.. ~;,;J-~ ~ ~ % 7} 'o WT 

~1 g 2. %~ 0 19-. 

[ 425] 'ii Ai' 3D-MIMO Al A 1@011 rR-tB Zl-Ef<'.ll 1!-IL1 ~ 9-. 

[426] 3D-MIMO Al A 1@ 2. LTE .:H:.¾(Rel-12) g_ 71 ~..Q..s.. ()}~ ~Ai 11-38 s=.. llSit :Q-2. 

single-cell 2D-AAS(Adaptive Antenna System) 717-l ~011 ~ W~ ~ ~ ~ ~ % l=lJ-~ 

~ ()} 1+ 0 l 1=9 , q g SI} :Q- 2- % 31- g_ 2 ~1 w "'r ~111. 

[427] s=.. 11011 s=..Al B tl}54 :Q- 0 1, 8-by-8(8X8)~ antenna arrays..1f-E7 CSI-RS ports~ 

TAd()}~ °'11 ~ ~ ~ 1!-IL1.!i!.~, A-1ls..s.. ztzt 87B~ ca1o-111+oi1 rR-tBAi ~ ~ 7-c3 target 

UEOll 711 ~ ~ :§:1-B 'DE-dedicated beam coefficients'~ ~%~precoded CSI-RS port 

()}1+,A2'1 g_ T/-d ()} s=..~ W ..Q..s._M7, 7}s..s.. ¾ 8-port (vertically precoded) CSI-RS ~ 

~ 7-c3 / ~ % ()} s=_ ~ ~ q. 
[ 428] 0 l ~ ~ -ot B ~ 2. % ?R 54 :Q- 2. 8-portOll rR ~ CSI feedback g_ T-8~ W T ~1711 

B 11. 

[429] ~ ~, 717-l ~ 2. 1B 'M B~ (EE~ ~ 7-J B~ -=i¾)Oll ~ ~ :§:1-B "'r~ 1=1J-"6J beam 

gain°l 0 lul ~¾B (precoded) CSI-RS 8 ports~ U~s.. ~%~9-. 

[430] rr}c}Ai, AJ7l B-~2- ~~ ~B~ g_ ~ 2. CSI-RS~ ~7-a(measure)<'.l}7l u:ii~oil, 

AJ7l B-~2- %?R~ T:iIJ 1=1J-"6J -22=-~0ll ~~ %~~ 1112=-~ tiJ-~ g_ 

T-8~ ()} L7 2} s=.. /-J7l (vertically precoded) CSI-RS01l rR ~ CSI ~ 7-c3 ~ 

.!i!.Jl(measurement and reporting) %31- g_ ~-tB 0 1 ul ~~ ~B ~ ~ T~ 1=1J-"6J~ beam 

gain 1L Ji} ~ <?:i g_ T ~1711 B 9-. 

[431] 0 1 U11, 1B'M u~oil ~~:§:1-B "'r~ 1=1J-"6J~ beamg_ ~fia()}7l -$l~ 1:1J~..Q..s.. (1) 

(vertically precoded) small-cell discovery RS (DRS)Oll ~ ~ RRM report~ Ji}~ 

0 1%()}~ 1=1J-~, (2) B-~~ sounding RS (SRS)~ 717-1~ 0 1 ~ ~ ~ T,8 beam 

1=1J-"6J..Q..s.. T,8<'.l}Jl, -tBi=g T,8 beam 1=1J-"6Jg_ ~B~ /-J~ ¥1-lll(channelreciprocity)Oll 

~-tB DL ~~ beam 1=1J-"6J..Q..s.. ~~()}~ ~%()}~ 1=1J-~ ~ 0 1 ~111. 

[432] 1;1~ 717-1~ 0 1 B-~~ 0 1%/-j..Q..s.. ~-tB /-J7l UE-dedicatedbestV-beam 1=1J-"6J 0 l 

tl}1A~9-Jl 38-UW 78-9-, %?R %31-011 ~()}~ 717-1~2. CSI-RS ~ <?1¥1-CSI 

process ~ Ji} ¥1-z! B RRC ~ 7-c3 g_ -2.. T AB T/-d (re-configure)()}'?j_ 9-. 

[433] 0 154 :Q- 0 1 RRC ABTAd(reconfiguration) J/}7-a g_ T-8~-tB 0 l= ()}~ 78-9-, RRC 
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?11~~ 7-1 <?'!(latency)(e.g., "'r-11 ~ T~ msU-$l) ~1-~ 2. ~7}lf1('.)}i:J-. 

[434] ~' L11 Eq~3. ~}~ 011Ai ~ A}~ 011 El-7f! V-beam 1=1J-~Jg_ °'11 ~ ~ ~' 47~s.- ~W-t~ 

~ Jl, ztzt ~ V- 1=1J-~J011 precoding 0 1 ~ 'tl 'Ms=_~ 8 port CSI-RS ~ -t~ l:g 'Ms=_~ 
~ % 7-}~ -$l ~1011 Ai ~ %('.)} 711 B 9-. 

[ 435] EE~' Zr UE ~ 8 port CSI-RS ~011 Ai ~ 7-c3 ('.)} 4~ CSI-RS ~ 7-c3 011 ~ ~ CSI ~ 7-c3 

[436] 

~ _!il_:il(measurement and reporting) g_ -8"~ 0 1= ('.)} E-s.-, El-7f! V- 1=1J-~J 0 1 tl}~ U11011 ~ 

~ 78 ~ CSI-RS ~ 7-c3 .Q_s_ L11 E q~ 354 RRC reconfiguration~~}~ T-8~ WT ~-r011 

fil 711 B q. 

[437] rr}c}Ai, 0 1 ('.)}011 Ai~ ~ ~ A71Ai 011 Ai A11 ~('.)} ~ RRC ?11 ~ ~ 7-1 <?=!(latency)~ 

fil 0 ~ 7i 4 EE~ ~ ~ ½ 0 171 -$l ~ CSI ~ 7-c3 ~ _!il_:il(measurement and reporting) 
1=1J-~ 011 ~ -t~ -=-?- jl1 ~ .Q_s_ ~:s11 ~ 11. 

[438] ~' ~ ~A-11Ai011Ai A71~('.)}~ 1=1J-~ 2. UE011711 B~ CSiprocesssi} B~ 
/-J~J~3.(UL) lf12=_~ A}~1;1]_-g_ Wl:g-8"~ ~Jl, measure ~/-J 0 1 ~ ~ CSI-RS index 

(-=:I~Jl/EE~ CSI-1Mindex)7}~<?;!~7-1 ~ RRC ?11~ 0 1 °}11 MAC ?11~ (EE~ 

PHY ?11~)011Ai 7-1A1<'.>}~ 'T"~ 1::1J~011-B-~ ~ 0 19-. 

[439] MAC ?11 ~ 7-1 A1 ~ MAC CE~ 0 1 % WT ~12, PHY ?11 ~ 7-1 A1 ~ DCI~ 0 1 % W 

"'r ~111. 
[440] ~'~~A-11Ai011Ai A11~('.)}~ tiJ~,<:_ 717-1~(EE~ L71Eq~3.)7}RRCsignalingg_ 

0 1 %('.)}~ 9-"'r~ ~_!il_ CSI-RS ~ 011 ~ ~ CSI-RS ~ 7-c3 ~ g_ B-~011711 ~ 7-c3 -o~ 2r JI, 

9-"'r ~ ~ _!i1_ CSI-RS ~ ~ 011 CS I-RS ~ 7-c3 ~ _!il_:il ~ "'r -8~ ('.)} ~ ~ ~ s=_ ('.)} 4 ~ 
cs1-Rs011 ~-o-~ u~s.- ·~Ad:§:1-' 7-1A1 ~ ~A1~ EE~ ~A1~.Q_s.- ~~:Hri:J-. 

[ 441] °'11 ~ ~ ~, CSI-RS 1 °1 ~Ad :§:1-B AJ~ '?j_ g_ U11, CSI-RS 1011 Ai CSI-RS 2s.-

~~;,_17} Jl ~1 ~ ~ AJ~~ 78-9-, 717-1 ~ 2. {!A-11 s.- CSI-RS ls.-~ 712t Jl 

re-activate~ 25 g_ 7-1 A1 <'.>}71 °1 ~ 011, B-~011711 CSI-RS 2011 ~ ~ 
E ?1P'd (tracking) g_ ui ~ ('.)} Jl ~1 g_ T ~ls=_~ A}~ ~Ad :§:}(pre-activate)~ 'ii ;;zi 

7-1 A1 w "'r ~19-. 
[442] ~71Ai, AJ71 CSI-RS011 ~~ E ?1P'd(tracking)2. B-~ 0 1 CSI-RS~ ~7-aW T 

~ls=_~ CSI-RS011 ~-0~ A1Z} ~/EE~ 2r:rr}"'r %71 ~ ~~~ %<Q-g_ ~uiw T 

~19-. 
[ 443] ~, A}~ -~Ad :§:}(pre-activate )B CSI-RS x ~ ( ~ 7-c3 Et O 1 ~ A1 Zl- 0 1 LB 011 Ai) {! A71 s_ 

~ Ad :§:1-~ Ts=_ ~177 4 EE~ ~ Ad :§:1- 7} ~ 7-1 ?l- g_ Ts=_ ~1 q. 
[444] ~71Ai,/-J71 B_-~2_ 717-1~.Q_s._1f-E7 CSI-RSx~ ~Ad:§:1-~ 7-1A1<'.>}~ ~Ad:§:1-

u11A17-1 ~ 717-1 ~ .Q_s._1f-Ei T,8 ~ ~' ~ 7-c3 y ms 0 1 ~011 -2-~ ~ CSI reporting g_ 
/-J71 717-1~.Q_s_1112=- ~(feedback)W T ~19-. 

[445] ~ 71 Ai, -2-~ ~ CSI reporting g_ 1112=-~ ~q ~ ~ ui ~ B-~ 0 1 717-1 ~ .Q_s_ ~ ui 

~1 ~ CSI feedback g_ T -8~ ('.)} ~ ~ .Q_s_ -t~ ~ ~ T ~19-. 

[446] AJ71 CSifeedback2. ~7-a~~ sample~ "'r-011 n:}2} ~u1~1~ ~~7-1 °}11~ 
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[447] 

[ 448] ~ Y3 (capability) Aa .!l 1~ ¾ 
[ 449] .!i!. 11 -=-?- jil ~ ..Q..s.., ~ ~ A7]},i 011 Ai ~ 'ii Ai B ~ 0 l ~ Aa '; ~ Al -=i ~ ~ ( capability 

signaling) g_ 717-l ~ ..Q..s.. ~ % W ..Q..s._M7 A}~ 011 ( °'11 :~71 ~ ~ Al) /-J7l 717-l ~ ..Q..s.. 

7-},8~ CSI %3} ¥1-z! '; ~(capability) Aa.!i!.~ ~~:Hr-11. 

[450] AJ7l CSI%3}¥1-z! B~~ ';~ Aa.!i!.~ 0 }?R Aa.!i!.~ ¾ ~~s=.. ()}y-~ ±WW 
4- JJ 11. 

[451] ~ 71 Ai, CSI ¥1-z! %3} 2. CSI-RS, CSI-IM ~/EE~ CSI processsi} ¥1-z! B %3} g_ 

~ u1 w 4- JJ 11. 

[452] 'A ~/EE~ B'~ 7lAB~ 'AEE~ B ¾ ~~s=.. ()}Y-'s.. -tB~~ T JJ11. 

[ 453] 1. ~ ~ ~ 7B 77}7-l ~ CSI-RS (Nc7B ), CSI-IM(lnterference Measurement) (Ni7B ), 

~IEE~ CSI process (Np7B )7} %Al 011 '~~ ~Ad :§:}(full activation)'7} ~ 4-
JJ ~ 7-l 011 ~ ~ 1; ~ Aa .!i!. 

[454] ~71Ai, 'full activation (configuration)'..Q..s.. ..-H:.~~ 0 1%~ °'11 ~ ~ ~ Nc=3, Ni=3, 

Np=4~ U~~ 78-9-011 ~, {!A-11 717-1~ 0 1 ¾ Nc=3 CSI-RSs, Ni=3 CSI-IMs, Np=4 

CSI processes~ -2.. T %Al 011 ~ Aa 7} '; ()} 11 ~ ~ u1 ° l l=9' 0 l 78 -9- % ?R ~ Rel-11 

..-H:.¾01lAi~ CoMP %3}~ 0 1 -2..T 7-l~ 7}';()}11. 

[455] ~, B~ 2. Nc=3 CSI-RSs ~ -2..T channel measurement()}~ 0 1= ()}JI, Ni=3 

CSI-IMs g_ -2.. T Zl-AJ ~ Aa (interference measurement:IM)()}~ 01= ()} Jl, Np=4 CSI 

processes01l ~ ~ CSI feedbackg_ -2..T 4"-8~()}~ 0 1= W g_ ~ ul ~11. 

[456] 2. ~~ ~ 7B77}7-l~ CSI-RS(Nc'7B),CSI-IM(Ni'7B), ~/EE~ CSiprocess 

(Np'7B)7} %Al 011 •~-¥- ~Ad :§:}(partial activation)'7} ~ 4- JJ ~ 7-l 011 ~ ~ '; ~ 
;{c3 _!i!. 

[457] ~71Ai, •~-¥- ~Ad:§:1-(partialactivation)'..Q..s.. ..-H:.~~ 0 1%~ /-J7l 'full 

activation'Al 011 B-~ 0 1 4"-8-~W T JJ ~ %3}~ ¾011 ~ Aa ~-¥- %3}(e.g., CSI-RS 

tracking)~..Q..s.. ~Aa ~ 77 4 EE~ 'Ms=..~ ~7} %3} 0 1 ±.. w~ 4-s=.. JJ 11. 

[ 458] °'11 ~ ~ ~' ~ Aa B ~ 2. AJ7l 1. 011 Ai~ IIl-4 u1 E7 ~ Nc=l, Ni=l, Np=l ~ Ji} 

%Al 011 2. 011 Ai~ Jil-2} ul E7 ~ Nc'=3, Ni'=l, Np'=l ~ 4- JJ 11. 

[459] ~,Nc=1°l2,Nc'=3°l2}~ ~} 0 1~7}7-l.Jl JJ11. 

[460] 0 1 ~ul~ AJ7l ~Aa B-~2- Nc'=37B~ ~-¥- ~Ad:§:1-(partialactivation)B 

CSI-RS 011 ~ -tB Ai ~ time/frequency synchronization/tracking g_ % 7-l ()} Jl JJ ..Q.. l=9 , 0 l 

¾011 Ai ~ Aa Nc=l7B ~ ·~~ ~Ad :§:}(full activation)'~~ CSI-RS ~ 7-l Aa ~ g_ 4-
JJ 11 ~ ~Dls.. -tB~~ T JJ11. 

[461] 0 12}:Q-2. Nc=l7B~ CSI-RS~ 7-lAa ~g_ T JJ~ ~R~~ 1=1J-~..Q..s..,(l)MAC 

CE command ~ g_ ~-tB MAC layer01l Ai 7-l Al~ ~ g_ 4- JJ ~ 1=1J~, (2) DCI 

signaling g_ ~ -tB PHY layer01l Ai .!i!. 11 dynamic indication g_ ~ g_ 4- JJ ~ 1=1J ~ ~ 0 l 

JJ g_ 4- JJ 11. 
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[462] 0 154 :Q-2. 1=1J-~ g_ ~-ot B~ 2. B~ Np=Np'=l7B ~ CSI process oil ~ ~ (~ ,Aa 

CC 011 A~) U ~ CSI feedback~ T -8~ ()} ~ ~ 7 l U11 ¾ 011, CSI feedback 011 ~ ~ ~ ~ s=_ 

~ overhead~ "5J/-J %~ ()} 711 %7-1 ~ T ~111. 

[463] -=:l~Jl,~~A7]},i01lA~ Al1~()}~ tiJ~g ~-o-B B-~ 0 1 ~,Aa-o-B 0 l=()}~ CSI-RS 

index~ g_ MAC layer EE~ PHY layer~ signaling g_ ~-o-B %~ .Q_s_ 

A-$l7c}(dynamic switching)-tB½ T ~111~ ;,;J-13°1 ~111. 

[ 464] ~, ~ ~ A-11 Ai ~ RRC signaling01l ~ ~ ~, CSI-RS reconfiguration latency _!il_ 11 

<Q-2. latency~?!-~ signalingg_ ~-o-B measure ~/-Jol ~ ~ 7-}~~ 

switching-tB 2r-~ 1=1J ~ g_ A-11-=g-~ 11. 

[ 465] ~ ~ A71 Ai 011 Ai~ ~ ~ ~ ~ ~ ~ -$l-ot CSI-RS ~ ~{J .Q_s_ ~ ~ ()} 4 ~ 
~ A-11 Ai 011 Ai A-11 ~()} ~ 1::1J ~ 2. CS I-IM index (EE~ CSI process index)~ dynamic 

switching()}~ 1:-11oi1s:_ %~()}711 ~AJ ~¾w "'r ~1 g 2. 7-}~()}11. 

[466] ~7}~.Q_s_, ~~ 1. ~ 2.0llAi II}2}u1Ef~ Zl-011 Nc<=Nc',Ni<=Ni', ~/EE~ Np 

<=Np' ~~s_ ~7}~~ Al1~ 0 1 ~jg_ Ts=_ ~111. 

[467] 0 178-9-, B:~2. 0 P:'i~~zrg_ ~~()}~ ~011Ai AJ71 ';~ A1-=:I~~(capability 

signaling) g_ ~ ¾-tB O l= ~ 11. 

[468] 

[469] 717-1~ 0 1 AJ71 CSI%3f ¥1-z! B~~ ';~ ,Aa_!il_~ ±WC)}~ capability 

signalingg_ B_-~s._1f-Ei T,8()}~ 78-9-, AJ71 717-1~2. ~~ -o-Bi:g u~g ~,Aaw 

u:ii, ~Ai ~38_ capability ~ Ad ~ woil -$l BB~ 7-1 ?J-~ ~ ~ s_ AJ71 B ~011711 RRC 

signaling g_ ~ ¾-tB O l= ~ 11. 

[ 470] /-J71 B ~ 2. /-J71 capability ~ Ad 011 -$l BB~~ 78 -9-011 ~ -tB Ai~ 71 ~ ()}7-1 

?J- .Q_ ~ , error cases.- Zl-2r- W T ~111. 

[471] 

[472] ~Ai ~38_ ~7718, B-~2. 717-1~.Q_s._1f-Ei Nc'=301l -o-Bi=g()}~ CSI-RS37B~ 

-2.. T RR C signaling g_ ~ -tB ~ ,Aa ~ g_ T ~111 Jl 7} ,Aa ~ 11. 

[473] 11~, 0 1 U11 /-J71 U~ 2. Zl- CSI-RS index'Ms.- 'partical activation' /-J~s_ 

~ ,Aa ()} ~ ~ ~ g_ ~'MW "'r ~1 ~ 'Ms=_~ ~ 'M 7-} EE~ ~ ,Aa implicit indication 011 

~ -tB 0 1 ~ ~7-1 WT ~1 ~ signaling g_ /-J71 717-1 ~ .Q_s._1f-Ei T,8 WT ~111. 

[474] 0 178-9-,/-J71 B-~2. /-J71 RRCsignalingg_ T,8~A1131f-E7 /-J7137B~ 

CSI-RS 011 ~ -tB Zl-2.l- time/frequency synchronization/tracking g_ T-8~ ()} s=_ ~ ~ 11. 

[475] 0 1 ~ 2.l- CSI-RS ~,Aa 011 ± W~ °7 ~1 ~ quasi co-location(QCL) 7},Aa g_ 

~ % ()} s=_ ~ ()} ~ ~ ,Aa RS( e.g., CRS) ~ ~ ,Aa _!i1_ 011 ~ 2.l-()} ~ 
synchronization/tracking g_ T -8~ W T ~111. 

[476] 0 1 u:ii, AJ71 'Ms=_~ ~'M7-} ~ ~s.-Nc'=37B~ CSI-RS ~oil ~ ,Aa Nc=l7B~ 

CSI-RS~ •~~ ~Ad :§:1-(full activation)'~ g_ ~7}s_ (EE~ %A1011) ~ ,Aa EE~ 7-1 A1 

~g_ "'r ~111. 
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indexed CSI-RSs.. -rr,Aa ~ ~ ~ ~ ,Aa indexs.. A}:@_ 011 -rr,Aa ~ Ts=.. ~111. 

[478] -=:Lei~, B-~2. /-J7l Nc=l7~~ 'fullactivation'B CSI-RS01l ~-o~A-P1CSI 

feedback g_ -'fl ~ channel measurement~ T "8~ ""o} ~ B 11. 

[479] ~, B~ 2. Lt~ 7-l Nc'-Nc=27~ ~ CSI-RS01l ~ -t~Ai ~ channel measurement~ 

T "8~ ""o} 7-l ?i" 2, tracking 'i1l- T "8~ ~ 11. 

[480] 0154 :Q- 01' Nc=l7~ ~ ~ ,Aa CSI-RS01l ~ -o~Ai 1;1} channel measurement~ 

T "5~ ""o} 2, AJ7l ~ ,Aa g_ ~'o~ feedback contents(e.g., RI/PMI/CQI) ~ derive""o} ~ 

tiJ-~ 2. 0 l 0:1 Ji} W llll ~ ,Aa ~ ~ ~ ,Aa CSI process 011 ~ 'o~ AJ 7 l feedback contents~ 

111 ~ ""o} ~ % <Q- 01 -i=r- ,Aa 1 ~ ,Aa ~ T ~111. 

[481] °'11 ~ ~ °7, U~ 2. ~ ,Aa Np=l7~ ~ CSI processs=.. RRC signaling g_ ~-o~ 

717-1 ~ .Q_s._1f-Ei T,8 ""o} 711 ~ 2, 01 ci ~ CSI process~ ~ ,Aa 7~ T~ CSI-RS2t 

cs1-1M ~~A Z1-~ ~ w .Q.s.. ,Aa ~ B 11. 

[ 482] ""o}7-1 'i1J.-, ~ 71 Ai~ CSI-RS ~ AJ71 full activation~~ Nc=l 7~ ~ CSI-RS7} 

,y<?;! 0lY:01l rr}c}/-J71 full activation~~ CSI-RS7}7-}% ~ 0a~°l -t~IgCSI 

process~~~~ ~,Aa(channelmeasure)~ ~/-Jol ~~ CSI-RSs.. ~~~s=_~""o}~ 

%<Q- 01 ,Aa~/~,Aa~ "'r ~111. 

[ 483] EE 11 ~ ~ ?l1 s..Ai, CSI processs=.. °'11 ~ ~ °7, Np'=3.Q.s.. partial activation /-J~ s.. 
37}7-1 ~ ~,Aa ~JI, ztzt~ CSiprocess LB AJ71 Nc'=37~~ CSI-RS ~~A7} 
A--1 ,Aj s=-1 .¢:. o l rl~ 
202 1 7-h'-T• 

[484] 01~,717-1~2. Np=l7~~ fullactivation~~ ~,Aa CSiprocess~ AJ71 MAC EE~ 

PHY signaling g_ ~ -t~ B ~ s.. dynamic indication g_ ½ T ~111. 

[ 485] -=i ci ~, U ~ 2. /-J 71 full activation~ ~ ~ ,Aa CSI process 011 ~ ~ CSI feedback g_ 

717-1 ~ .Q.s.. :@_ i'-w "'r ~111. 

[486] ~~' ~,Aa CSiprocess 'Ms.. ~71011<?1%~°77-1A1~~ ~,Aa CSI-RS ~/EE~ 

CSI-IM ~~A~ 0 10:1°1 JlfiaB ~~A~;,_1, ~Ai ~],I! 0:17718 7-}%.Q.s.. 7}~ 

7} '; ~ ~~A ~7-1 ~ ~ 'M w T ~1 ~ 'Ms=..~ ~ 'M7-} EE~ ~ ,Aa implicit signaling 
til- ]:::}! 01 ,Aj o l s=-1 .¢:. o l rl~ 
Ol=l o-.C--J2,;,.,1,'-T. 

[487] 'i11-~ /-J71 ~,Aa cs1-Rs ~1EE~ cs1-1M ~~A7} ~,Aa ~~As.. 2,Aa~Oi 

7-1 A1 ~ ~ 78-9-, u ~ 2. /-J71 2,Aa B cs1-Rs ~1EE ~ cs1-1M ~~A 011 -o~ l:g""o} ~ 

7-}~011 ~~ ~,Aa(measurement)~ "'r-"5~~11. 

[488] 1;1}~ AJ71 ~,Aa CSI-RS ~/EE~ CSI-IM ~~A7} 7}~ 7}';~ ~~A ~~s.. 

~ ,Aa ~ °7 ~1 ~ 78-9-, ~Ai ~],I! 0:17718 ~ ,Aa Nc=l 7~ ~ CSI-RS7} 'Ms=..~ MAC 

EE~ PHY signaling.Q.s.. 'full activation'~ ~ 78 -9-, -t~ Ig ~ ~ A ~ 7-}% .Q.s.. 
~ % ""o} s=.. ~ ""o} ~ ~ ~ s.. ~ % ~ "'r ~111. 

[489] ~71Ai, full activation~~ Nc7~7} 27~ 01/-J~ Ts=_ ~111. 

[ 490] °'11 ~ ~ ~, 2D-AAS T ~ 011 Ai ~ multiple CSI-RS resources~ Kronecker <?'! ~ 

~ g_ ~-t~ Wll11 measure""o}s=..~ ""o}~ ~~ ~ ~ 78-9-011 full activation~~ Nc7~ ~ 

21~ 01/-J~"'r-~111. 
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[491] 0 1 ~--9-011 s=.. /-J7l full activation~~ Nc7~ 7} ~<?;! ~7-l 7} 'Ms=..s.. dynamic 

indication~ ~ ~ --9-, 0 P:'i ~ ~ ~ A ~ g_ 7-}% .Q.s.. ~ % ~ s=.. ~ W T ~19-. 

[ 492] ~ ~, 0 l ci ~ CSI process ~ 7-c3 011 ~1 ~ A7 ~ -t~ ~ ~ 7-c3 011 A7 7-l Al ~ T ~1 ~ 

CSI-RS ~/EE~ CSI-IM ~~A 7} ~ rr7 ~ ~ .!i!. set ~011 Ai ~ 7-c3 ~ T ~1 ~ 7-l RRC 

~ 7-c3 B 111 011 Ai -¥- Ei 7T 7-c3 ~ ~ ~ 0 l tl} %!<3~ w T ~1 q. 
[ 493] P}:tl-7}7-l s.., AJ7l CSI-IM01l ~ 'o~ Ai s=.. Ni' ~ Ni 7~ "'r-011 rr} ~ AJ7l ~ 7-c3 EE~ 

7-lAl %<Q- 0 l ~%~ T ~jg 2- 7-}~()}i:J-. 

[ 494] s=.. 15 ~ ~ ~ All Ai 011 Ai All ~()} ~ CSI ~ 7-c3 ~ .!i!.Jl tiJ-~ ~ ~ ?Jl ~ 4 El- \R 
s=.. 0 111. 

[495] s=.. 15 ~ {h?~()}~, B~ 2. 717-l ~ .Q_s._ CSI %<Q- ¥1-z! AJ7l B~ ~ '; ~ 7-c3 _!;!_ ~ 

±..WC)}~ '; ~ Al -=i ~ ~ ( capability signaling) g_ ~ % ~ 9-(S 1510). 

[ 496] AJ7l B ~ ~ '; ~ 7-c3 _!;!_ ~ %Al 011 ~~ ~Ad :§:1-(full activation) 7} '; ~ AJ7l CSI 

¥1-z! %<Q-~ ~~ 7~T~ Y-El-LB~ All 1 All~ 7-c3_!;!_ ~ %Al01l -¥-~ ~Ad:§:1-(partial 

activation) 7}';~ /-J7l CSI ¥1-z! %<Q-~ ~~ 7~T~ Y-El-LB~ All 2 All~ 7-c3_!;!_~ 
Ti <51- <51- r l 
._J___p L:..L--f• 

[497] 0 1 ~' AJ7l 717-l ~ 2. CSI %<Q-Ji} ¥1-z! B ~ 7-c3 °1 ~ ~ ~ ~ ~ --9-, AJ7l 717-l ~ 2. 
AJ7l B_-~ s.. CSI %<Q- ¥1-z! ~ 7-c3 7-c3 .!i!.(EE ~ CSI ¥1-z! %<Q- ~ 7-c3 7-c3 .!i!.) ~ 

~%~9-(S1520). 

[498] AJ7l CSI %<Q- ¥1-z! ~,Aa 7-c3_!;!_~ -¥-~ ~Ad:§:1-(partial activation)~ T-8~()}~ CSI 

¥1-z! %<Q- g_ Y-El-LB ~ -¥-~ ~Ad :§:1- CSI ¥1-z! %<Q- ~ ~ A(index) 7-c3 .!i!. EE~ ~~ 

~Ad :§:1-(full activation)~ T-8~ ()} ~ CSI ¥1-z! %<Q- g_ 4 El-LB~ ~~ ~Ad :§:1- CSI 

,B- zj_ % ::q- ~ ~ A 7-c3 _!;!_ ~ ~ ~ s=_ <'.l} 4 ~ X W ~ 9-· 

[499] 0 1~, AJ7l u~2. AJ7l cs1 %<Q- ¥1-z! ~,Aa 7-a.!i!.oil 7L~()t~ ~~ ~Ad:§:1-

cs1~ ~7-a~9-(S1530). 

[500] S1530 B-111 °1 ~ 011 AJ7l B~ 2. -¥-~ ~Ad :§:1- CSI-RS01l ~ -o~Ai ~ E ?1P'd g_ 

T-8~ ~i:+. 

[501] CSI-RS E ?1P'd 011 ~ ~ Tjil ~ ~ ~ ~ 2- ~~ LB¾ g_ %~~9-. 

[5021 °1~,/-J71 u~2. AJ7l ~,Aa ~Sit~ AJ7l 7l7-l~.Q.s...!i!.2~i:+(s1540). 

[503] 

[ 504] s=.. 16 2. ~ ~ All Ai 011 Ai All ~()} ~ CSI ~ 7-c3 ~ .!i!.Jl tiJ-~ ~ EE q ~ ~ ?Jl ~ 

y-E}\R s=.. 0 111. 

[505] S1610 ~ S1620, S1640 ~ S1650 2. s=.. 15~ S1510 LB 7-l S1540J/} %~ ()} E-s.. 
Tjil ~ ~ ~ ~ 2. A~ Ef~9-. 

[506] S1620 B-111 °l~(CSI %<Q- ¥1-z! ~,Aa 7-c3_!;!_~ 717-1~ 0 1 B~s.. ~%~ 0 1~), 

717-1~2. u~s.. ~~ ~Ad:§:1-cs1-Rsoi1 ~~ ~,Aa g_ 7-lAl()t~ 7-lAl ui1A17-1 ~ 

~%~9-(S1630). 

[507] AJ7l 7-l Al u1l Al 7-l ~ MAC CE EE~ DCI~ T ~19-. 

[508] EE~' AJ7l ~~ ~Ad :§:1- CSI-RS ~ -¥-~ ~Ad :§:1- CSI-RS01l Ai ~ ~ ~ ~ ~ 0 1 
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[509] 

[510] 

[511] 

CSI ~Aa x1 s=..4::(measurement window) ~7] ¼/7~ 11 A) 1i 
B ~ 0 l MAC signaling EE~ PHY signaling g_ ~-tB' 7 l 7-l ~ .Q.s..-¥- E7 ~ Aa 

CSI-RS, CSI-IM, ~/EE~ CSI process index(~ )-91 full activation~~ signaling g_ 

SF(sufbrame) #n Al~ 011 T,8 ~ ~-9-, /-J7l B-~ ,<:_ -tB ~Al~ (subframe 

#n).Q.s..1f-E7 ~ Aa y ms1f-E7 ~, SF #(n+y) Al~ 1f-E7 CSI measurement~ 

reporting g_ ()} s=.. ~ 1 % W T JJ 11. 

[512] 1;1~ periodic CSI reporting-91 ~ -9-, /-J7l SF #(n+y) Al~ 01 ~011 ~ ~s.. Lr,_2.. ~ 

RI reporting instance oil <?=! %i=l ~ Aa reference resource Al~-¥- E7 }.B % 711 full 

activationi=l ~ Aa CSI-RS, CSI-IM, ~/EE~ CSI process index(~ )011 ~ ~ CSI 

measurement ~ reporting g_ 7B A 1 ()} s=.. ~ ~ 11. 

[513] ~,SF#(n+y)A1~ 0 1~011 -e,AB()}~ %1L~referenceresourceA1~~01l ~-oB, 
/-J71 reference resource A1 ~ 011 111 ~ ~ ~ CSI(e.g., RI/PMI/CQI)7} ~ ~s.. RI7} 

reporting~ ~ A 1 ~-¥- E7 ° P:'7 ~ }.B s.. ¾ CSI contents~ report()} s=.. ~ Aa -91 w T 
JJ 11. 

[514] ~, /-J71 ~ ~-91 RI reporting A1 ~ 0 1 ~ 011 ~ PMI/CQI reporting instance7} 

-e AB~ 11 ()t L7 2} s=.. AJ71 }.B {r 711 full activationi=l ~ Aa 011 ~Zr()}~ ~~JI, i 

~ ~ 011 14 2 JI JJ ~ ~ Aa 011 ~ Zr~ CSI feedback contents7} 7-1 ~-tB )_-~ 
reporting~ °7 °1= W g_ -91 u1 ~11. 

[ 515] ~ ~' }.B s.. ¾ RI reporting instance A 1 ~-¥- E7 /-J 71 full activation B ~ Aa 011 

~ Zr()}~ B ~ -91 CSI reporting g_ T -8~ ()} s=.. ~ ~ 11. 

[516] 

[517] -$l %3}~011 JJ°lALCSimeasurement~ averaging()}~ window2l-¥1-z!B ~Aa 

Aa _!;!_s=_ 'Ms=..s.. EE~ Wll11 RRC signaling g_ ~-tB A111f-~ s=..~ Tf-Aa ~ "'r JJ 11. 

[518] EE~ 0 12} :Q-,<:_ %3},<:_ AJ71 full/partialactivationJ/} :Q-,<:_ ~~-91 ~Aa g_ 

7-1 ~ ()t ~ enhanced B ~ 011 ~ -tB )_-~ 'i1 if- Aa ~ "'r JJ 11. 

[519] ~,%?R-91 unrestrictedobservationg_ "t7-§-()}~ ~ 0 1 °}1d, ~Aa [dl,d2]msA1Z} 

-=?-Zl- ~011 A~ 'i1 measurement~ averaging()} s=.. ~ ~ 11. 

[520] 0 1 ~ measure ~/-Jol ~ ~ CSI-RS ~/EE~ CSI-IM-91 7-}~ ~Aa ;{c3.!i!_7} MAC 

EE~ PHY signalingg_ ~-tB dynamic switching~ T JJ71 U11~01l ~ Aa boundedi=l 

T Z} LB 011 )_-~ 1;1]_- measurement averaging g_ T -8~ ()ts=..~ Tf- Aa ()t ~ ~ 0 l tl t %1-~ w T 
JJ71 U11~ 0 111. 

[521] ~ ?J1s.., ~Aa(measure) ~/-Jol ~ ~ CSI-RS i~JI/EE~ CSI-IM-91 7-}~ ~Aa 

Aa .!i!.7} MAC EE~ PHY signaling(e.g., by DCI) g_ ~-tB dynamic 

switching/indication~ ~ signaling g_ B ~ 0 l 717-1 ~ .Q.s..-¥- E7 T,8 ~ ~ -9-, B ~ ,<:_ 

0 1011 <?_=! %()}~ /-J71 CSI-RS-based channel measurement-91 measurement averaging 

window~ ~71 :§:1- EE~ 7~ ,8 ()ts=..~ Tf-Aa/~ Aa ~ T JJ 11. 
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[522] EE~' B ~ 2. /-J7l (dynamic switching/indication~~) signaling01l '?=! %('.)}~ -tB ~ 

CSI-IM-based interference measurement~ measurement averaging window~ ~71 ~ 
q:2==.. 7i1Al'6"1- .¢:. Olrl 
~-,__ ClL:.2 1 7-h'-T• 

[523] ~7P-i,measurementaveragingwindow7}~7l~EE~ 7~,8B11~ ~ul~, ~AB 
.:H:. ¾ 011 rr} ~ CSI ~ ,Aa g_ -$l ~ 'unrestricted observation' 011 ~ -tB ◊=11 ~ ~ ~ , Ji} 77 

~ ~ ~ Al 131f-E7 ~AB 77}7-l ~~~ ..Q_s._ ~ ,Aa B -tB ~ CSI-RS portss..1f-E7 ~ ~B ~ 

~,Aa~l~ g_ u~-=r~oil rr}c}averaging('.)}~ %?R %3} ~,801l,AJ7l '~~~ 

Al 131f-E7 '2} ~ 'measurement window~ Al 3}13' g_ /-J7l (dynamic 

switching/indication ~ ~) signaling g_ T,8 ~ Al 13 #n (EE~ ~ ,Aa ~ ,Aa /7-l Al B 

Al13 ~,e.g.,#n+k)1f-E7s.. 11Al ~7l~EE~ 7~,8('.)}s=..~('.)}~ ~ 0 111. 

[524] EE~, /-J7l signaling g_ ~-tB ~~Al 131f-E7 -tB ~ measurement window7} ~71 ~ 

EE~ 7~ ,8 ~ ~ 7-l ~ Al 13 ,Aa _!;!_ ~ (e.g., timestamp ~ ~) Wllll explicit 

signaling-tB2r-~ 1=1J~s=_ ~% 7}';('.)}11. 

[525] ◊=11 ~ ~ ~' SFN, slot number ~ ~ ~ Al Z} IIl-4 u1 E7 ~}-~ 011 ~ ~ Al Z} ,Aa _!;!_ 7-l Al 

tiJ~,EE~ AJ7l signalingg_ B-~ 0 1 T,8~Al131f-E7 ~,Aa +/-Delta~J-~~s.. 

7-l Al-tB 2r-~ tiJ~ ~ 0 1 ~1 g_ T ~111. 

[526] 11Al ~-tB, /-J7l signaling 2. -2..~ measurement averaging window~ Al 3} Al 131;1].-

7~ ,81~ 11 -tB 2r-~ ~ w g_ ('.)} ~ ~ ..Q..s.. ~,Aa ~ "T'- ~111. 

[527] -=:l c7 ~' -tB ~ Al 131f-E7 Al 3}('.)}~ 0 1 ~011 ~7}~ ~ /-J7l signaling 0 l T,8 ~ 71 
0 1~77}7-l u~2. cs1 ~,Aa~1 ~ g_ (B~ -=r-~011 rr}4) :srJif~w T ~111. 

[528] /-J7l signaling 2. Zr CSI process 'Ms.. 'Ms=..s.. ( ~ 'B ~ ..Q..s..) signaling~ T ~111. 
0 1 ~ ~-oB, Zr process 'Ms.. measurement window reset 0 l ~ 1B ~ ..Q..s.. ~ %~ T 

~ls=..~ ~11. 

[529] AJ7l signaling 2. ~ ,Aa CSI-IM 7-}~ 011 ~~interference measurement averaging 

window~ ~ 11 ('.)} ~ % s=..s..s=.. Wllll ~ %~ "T'- s=.. ~111. 

[530] 0 1 78-9-011 ~, ~ ,Aa CSI process01l ~~ CSI-RS ~ CSI-IM01l ~~measurement 

averaging window~ Wllll ~71 ~('.)} ~ ~ W g_ ('.)} 711 B 11. 

[531] EE~, CSI-IM 7-}~ 011 ~~interference measurement averaging window~ 

~ 11 ('.)} 7 l -$l ~ 'Ms=..~ ( ~ 1B ~ ~) indicator~ signaling('.)}~ 1=1J ~ s=.. ~ % 
7}';('.)}11. 

[532] 0 1 ~' z]_-AJ ~78 ~ ~~7}-eAB<'.l}~ ~78(e.g., eICIC, eIMTA, LAA ~)OllA1 ◊=11 ~ 

~~ 717-f~- 0 1 ◊=1l~/{}7-l 7}';~z]_-AJ ~78~ ~~7}-eAB<'.l}~ 78-9-, B-~011711 

AJ7l ~ ,Aa CSI process oil ~~measurement averaging window~ ~71 ~('.)} s=.. ~ 

~c:H's" ..Q..s._M7' Jit77 ~ z]_-AJ ~78 g_ Li 0 1 /-J ~ Al 131f-E7 z]_-AJ ~ ,Aa ~1011 ~ 0a <'.>}7-l 

?l-s=..~ ~~-tl~ "T'- ~111~ 2-J1}7} ~111. 

[533] s=.. 17 2. ~ ~ A-iP-i oil Ai A-11 ~('.)} ~ cs1 ~ ,Aa ~ .!i!.2 1:1J~ ~ EE 11 ~ ~ ?Jl ~ 

y-E}\R s=.. 0 111. 

[534] S1710 LH7-l S1730, S1750 ~ S17602. s=_ 16~ S1610 LH7-l S1630, S1640 ~ 
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S1650J/} %~()}E-s_-=-?-ji1~~ ~~ 2. 1-~Ef~i:J-. 
[535] s=.. 17 g_ {h?~ ()} ~, S 1730 U 111 ° 1 ~, U ~ 2. CSI ~ ,Aa 'i:l s=..--9- ~ ~71 :§:1- EE~ 

7~,8 ~9-(S1740). 

[536] 0 1~, /-J71 u~2. ~71:§:1- EE~ 7~,8B cs1 ~,Aa 'i:ls=..--9- -=-r-Z1-011Ai ~~ ~Aa:§:1-

cs1-Rs ~ ~~~ .Q_s_ ~ ,Aa ()} 2, AJ71 ~ ,Aa ~Ji}~ :iIJ ire)}~' AJ71 :iIJ ir~J- g_ 

7] 7] ~ .Q.s.. .!i!.2 ~ 9-(Sl 750~Sl 760). 

[537] Sl 740 B-111 °1 ~ 011 717] ~ 2. B ~ s.. CSI ~ ,Aa 'i:ls=..--9- ¥1-z! ~ ,Aa ,Aa _!;!_ ~ ~ % w 
4- JJ i:+. 

[538] 

[539] /-J71 (dynamic switching/indication~~) signalingSit %A}~~~~ EE q~ {IA] 

°'11 s..Ai , ~ ~ Al] Ai ~ 0 } ?R 54 :Q- 0 1 beamformed CSI-RS 7] ~ ~ 1=1J-~ 011 ~ -8"~ Ai s=_ 

~Ai ~],I! ~,Aa 'i:ls=..--9-(measurement window) ~,Aa ¥1-z! %<Q- 0 1 ~%~ 4- JJi:+. 
[540] Elevation beamforming ~ FD-MIMO %<Q-g_ -$l-o~Ai 0 }?R54 :Q-2. PMifeedback 

scenario~ 0 1 JI ~1 ~ 4- JJ 9-. 

[541] 1. EBF(Elevation Beamforming)/FD-MIMO011 ~ ~ ll ~ 3L ~ ,Aa ~ 
[542] (1) ll ~ 3L ~ u~ E ~ A/~ E7 (Precoding matrix/vector) 

[543] - P1: 54°1 E- BJ!E-(wideband); A}y ~ 1:11 °1 E ~ 7] ?J- g (updated less frequently) 

[544] - P2: Ai_!:l_BJ!E-(subband) EE~ 54o]E_BJ!E-(wideband); L7 A}y 

~ 1:11 °1 E i (updated more frequently) 

[545] - Pis a function of P1 and P2, applied to 1D or 2D antenna array(P~ 1D EE~ 2D 

ca-si] 4 °7 li] 0 1011 ~ %~ ~ P1 ~ P2~ W4- 0 19-.) 

[546] - PMl(s) are to be specified w.r.t. the above definition 

[547] (2) CSI If1 E-~ A] 4~ _2.. ~ (Scenarios for CSI feedback) 

[548] 1) A] 4~ _2.. 1 

[549] - UE measures CSI-RS ports beamformed with P1(P1 transparent to UE). 

[550] - PMI report(s) for P2 

[551] 2) A]y-~_2.. 2 

[552] - UE measures non-precoded 1-D or 2-D CSI-RS ports 

[553] Note:P1 not applied to CSI-RS at eNB 

[554] - PMI report(s) for P1 and P2 

[555] 3) A] 4~ _2.. 3 

[556] - UE measures both non-precoded 1- or 2-D CSI-RS ports (lower duty cycle) and 

CSI-RS beamf ormed with P 1 

[557] - PMI report(s) for P1 and P2 

[558] 4) A] 4~ _2.. 4 

[559] - UE measures non-precoded 1- or 2-D CSI-RS ports 

[560] Note: P1 not applied to CSI-RS at eNB(P1 indicated to UE). 

[561] - PMI report(s) for P2 
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[562] 

[563] /-J7l Al Lt~ _2.. 1 1-H 7-l Al Lt~ _2.. 4 ~011, °'11 ~ ~ ~ scenario 1 ~ scenario 3J/} 

:Q- 2. beamformed CSI-RS ~ ~% ('.)} ~ 1=1J-~ 2. U ~ 0 l -8~ ~ P 1 7-} jil ~ ~ ~ _8_ 7} 

~9-Jl <'.>}L72}s=_, 1;1}~ -tBigCSI-RSports01l 7l7-f~- 0 l beamformingg_ ~%~ 

Pl 0 1 ~ 78 B 78-9-, AJ7l 717-l ~ 2. AJ7l Pl~ ~ 78 Al 13 ¥1-z! 7-c3 _!;!_ ~ B_-~s_ 

A}~ 011 ~c:Fr~ 0 1= ~i:+. 
[564] i ?R 0 1=, /-J7l U~ 2. CSI measurement and calculation Al 011 ~~~measurement 

averaging window~ ~7-a/~¾W 4'-7} JJq. 

[565] ~' ~AB R¾Oll n:} 2 ~ B-~ 0 1 -tBigCSI-RSports01l ~~channel measurement 

Al 011 ~ 'unrestricted observation'Oll ~ -tB Ji} 77 ~ ~ ~ Al 131f- E7 ~ AB 77}7-l 

~~~ _Q_s_ ~ 7-c3 B -tB l:g CSI-RS portss.-1f-E7 ~ ~B ~ ~ 7-c3 ~l ~ g_ B~ T~ 011 

n:}2} averaging('.)}~ ~sqs=_~ ~~ T JJ~i:J-(e.g., noise suppression iLSit). 

[566] <'.>}7-l'i1J.-,AJ7l Aly-~_2..11-H;,_l 401lAi~ Pl A}jil7}U~01l71l ~c17-l7-l ?J"~ 

beamformed CSI-RS ports~ ~%('.)} E-s.-, 717-l ~ 0 1 ~ ~ ~ Al 13 011 Pl A}jil ~ 

~ 78 w 4'- JJ2, 717-l ~ 0 1 AJ7l Pl 0 1 ~ 78 ~ ~ g g_ B-~011711 ~c12r-7-l ?J"_Q_ ~ 

u~2. ~78 °1~~ PlSit ~78 °1~~ p1•oi1 ~~ ~B~ ~,Aa~1 ~ Wllll 

averaging W T JJ _Q_E_s_ -tB Ig CSI measurement and reporting~ 7-c3 ~ s=_ 011 ~ A7l 7} 
1=11-;Jl "'6"1-- .¢:. ol rl_ 
2 0 2 1 7-h'-T• 

[567] rr}c}Ai, ~ ~ A7lAi ~ 0 lt:'7 ~ ~A1l 13 g_ -tB ~ <'.>}71 -$l-oB, 717-l ~ 0 1 B-~011711 

~ %~ 'beam-change notification' EE~ 'beam-change indicator (BCI) signaling g_ 

~ % <'.>} ~ 1=1J ~ g_ A1l _:g-~ 9-. 
[568] 0 1('.)}0llAi~ 'beam-changeindicator'~ Zl-B<'.ll 'BCI's.-~7c]<'.>}7ls.- ~9-. 
[569] BCI signaling 2. RRC signaling~~ s.- 7-l Al~ Ts=_ JJ 9-. 
[570] i c7 4 .!i!. q tl}W ~ ('.)} 711 ~, MAC CE~ ~ ~ signaling 0 11+ DCI ~ g_ ~ ~ 

dynamic indication_Q_s_ A7l-=g-~ T JJ 9-. 
[571] ~, B~ 2. 717-l ~ _Q_s._1f-E7 BCI signaling g_ T~ ('.)} ~ 78-9-, -tB l:g CSI 

process01l A7 ~ CSI derivationAl 011 ~ %('.)} ~ measurement averaging window~ 

Al 3}13 g_ -tB l:g BCI signaling T~ Al 13 (EE~ 0 1 s._1f-E7 ~ 7-c3 7-l Al B Al 13, EE~ 

'Ms=_~ timestamp ~ _Q_s_ explicit indicationB Al 13 )_Q_s_ 7~ ~ ~ 9-. 
[572] ~' AJ7l BCI 7-c3 .!i!.54 Wllll (EE~ <?1111 B 7-c3 _!;!_s_A7 ), ~ ~ Al 13-¥- E7 -tB i:g 

measurement window7} ~71 :§:1- EE~ 7~~~ ~7-l ~ Al 13 7-c3.!i!_~(e.g., 

timestamp ~ ~) Wllll explicit signaling-tB 2r-~ 1=1J~ s=_ ~ % 7} '; ('.)} 9-. 
[573] °'11 ~ ~ ~, SFN, slot number~ ~ ~ Al Zl- II}2} ul E7 ~}-~ 011 ~ ~ Al Zl- 7-c3 .!i!. 7-l Al 

1=1J~,EE~ AJ7l signalingg_ B-~ 0 1 T~~Al131f-E7 ~,Aa +/-Delta~}-~~_£ 

7-l Al-o-B 2r-~ 1=1J~ ~ 0 1 JJ g_ T JJ 9-. 
[574] ~, 0 1 c7 ~ BCI signaling 2. _2..~ measurement averaging window~ Al 3} Al 131;1} 

7~ ~1~ 11 -tB 2r-~ ~ w g_ ('.)} ~ ~ _Q_s_ ~,Aa ~ 4'- JJ 11. 
[575] i c7 ~' 0 1 Al 13 (BCI signaling T~ Al 13 )1f-E7 Al 3}('.)}~ 0 1 ~011 ~7}~ ~ BCI7} 
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4-,8~71 °1~7J}Al u~2. cs1 ::'.'jfia~1 ~ g_ (B~ -=r-~011 n:}4) :srJif:§:1-w 4-

~111. 

[576] ~~' B-~ 0 1 AJ7l 7~,8B -8~~ PlA}jil~ ~Al *()}Al11,P1°l 7~,8~~g g_ 

AJ7l Bc1~ ~-tB AlAl~~J;.Q.E-s.., 0 1 Al 131f-E111A1 "'B%111 cs1 ::'.'jfia~1 ~ g_ 

:srJ ir:§:1-()} s=.. ~ W .Q.s._M7 7~ ,8 B Pl 0 1 ~ ¾B CSI-RS ports01l ~-tB AP1 -tB l:g CSI 

process01l ~ ~ CSI calculation and reporting(e.g., Pl, P2, RI, CQI ~) g_ 4"-8~ W 4-

~111. 

[ 577] /-J 7 l BCI ~ 4 CSI process 'Ms.. 'M s=..s.. ( ~ 1B ~ .Q.s..) signaling~ 4- ~111. 

[578] 0 1 ~ ~-ot 4 process 'Ms.. measurement window reset 0 l ~ 1B ~ .Q.s.. ~ %~ 4-

~ls=..~ ~11. 

[579] AJ7l BCI~ ~ fia CSI-IM A}~ 011 ~~interference measurement averaging 

window~ ~ 11 ()} ~ % s=..s..s=.. Wllll ~ %~ 4-s=.. ~111. 

[580] 0 1 78-9-011 ~, ~ fia CSI process01l ~~ CSI-RS ~ CSI-IM01l ~~measurement 

averaging window~ Wllll ~71 :§:1-()} ~ ~ W g_ ()} 711 B 11. 

[581] EE~, CSI-IM A}~ 011 ~~interference measurement averaging window~ 

~ 11 ()} 7 l -$l ~ 'Ms=..~ ( ~ 1B ~ ~) indicator~ signaling()}~ 1=1J-~ s=.. ~ % 
7}';()}11. 

[582] 0 1 ~' ZF'J ~78~ ~:§:1-7}-eAB()}~ ~78(e.g., eICIC, eIMTA, LAA ~)01lA1 °'11 ~ 

[583] 

~°7 7lAl~ 0 l °'1l::'.°j/{}Al 7}';~ZF'J ~78~ ~:§:1-7}-eAB()}~ 78-9-, B-~011711 

AJ7l ~ fia CSI process01l ~~measurement averaging window~ ~71 :§:1-()} s=.. ~ 

~~1 % .Q.s._M7' Ji} 77 ~ Z]_-AJ ~78 g_ L7 °1 /-J ~ Al 13-¥- E7 Z]_-AJ ::'.'j fia ~1011 ~ 0a ()}Al 

?l-s=..~ ~~-tl~ 4- ~111~ 2-SI}7} ~111. 

[584] ~ tt-"EJ 0 1 '?J ¾~ r ~ t" AJ-~l ~ 1il-
[585] s=.. 18 2. ~ ~~ ~ ~ {I Al °'11011 rr} ~ ~~ ~,8 AJ~l ~ ~ ~ TAd s=.. ~ °'11 Al ~11. 

[586] s=.. 18 ~ {h?~()}~, ~~ ~,8 Al A 1@ 2. 71 Al ~(1810)Sit 71 Al ~(1810) 0a ~ LB 011 

-$l ~l ~ 114-~ B ~(1820) g_ ± W~ 11. 

[587] 71 Al ~(1810) 2. _v_ s._A1P-1 (processor, 1811), u1l S:. ~ (memory, 1812) ~ RF-¥-(radio 

frequency unit, 1813) g_ ± W ~ 11. _v_ s.. A1P-1 (1811) ~ ~ A7 s=.. 1 LB Al s=.. 17 011 A7 

All caB 71 'o, Sitfia ~1EE~ 1::1J~ g_ -=r-~ ~11. ~~ ~ E11I1l 0 1 A ll s..s_~~ 
111~~ 2. lls._A1lA1(18ll)01l ~-tB T~~ 4- ~111. u]lS:.~(1812)~ 

ll S..All A7 (1811 )54 <?_=! ~ ~ °7' ll S..All A7 (1811) ~ -=?-% ()} 7 l -$l ~ 11°J~ fia _!;!_ ~ 

A7AJ~11. RF-¥-(1813)~ lls._A1lA1(1811)54 <?_=!~~°7, ~~ ,8~~ i'-,8 ~IEE~ 

4-,8 ~11. 

[588] u ~0820) 2. ll S..A11 Ai (1821), ui1 _2_ ~ (1822) ~ RF-¥-(1823) g_ ± w~ 11. 

ll S..A11 Ai (1821) ~ ~Ai s=.. 1 LB Al s=.. 17011 Ai All caB 71 'o, Sitfia ~1EE ~ 1::1J~ g_ 

T~~11. ~~ ~E11Ill 0 1A lls._s_~~ 111~~ 2. lls._A1lA1(1821)01l ~-tB T~~ 

T ~111. u1l S:. ~ (1822) ~ ll S..All A7 (1821)54 <?_=! ~ ~ °7' ll S..All A7 (1821) ~ 
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-=-?-%<'.>}71 -$l ~ 11°J~ ,Aa _!;!_ ~ ;;z-p,;J~11. RF-¥-(1823) ~ ll S..A1P-i (1821)54 
<?=I :z=! i:::l n.l -!;!-A7 Al -;;, E- 3::-_

0 
Al Ql /q: 2==.. .¢:-Al <51- rl 1........:..=---1----"f'--'I, r 1........:.. l.........'..._y_-2 l.........'... 7' ___.L-l.__ 1 l.........'...1........:...L--f. 

[589] u1l -2-~ (1812, 1822) ~ _v_ S..A1P-i (1811, 1821) LB-¥- EE~ 9l-¥-61l ~1 g_ T ~;Jl, ~ 

~ci~ 4°J~ TB-__Q_s.. lls._A1P-i(l81l, 1821)54 <?=!~~ T ~111. EE~, 
717-1~(1810) ~/EE~ B-~(1820)2. ~ 7~~ ~1o1lLt(single antenna) EE~ 11~ 
~1o1l Lt(multiple antenna)~ 7}~ T ~111. 

[5901 °1 AJ61l Ai ~ ~ B {!Al °'11 ~ 2. ~ ~~ ~ -=-r-Aa _B_i:::_ ~ Sit ~ ~ ~ 0 1 i:::,Aa ~ ~ s.. 
~ WB ~ ~ 0 111. 4 T,Ad _B_i:::_ EE~ ~ ~ 2. ~s=_~ ~ Al 1 ~ ~ 0 1 fil ~ ~ 
~ ~ 1 ~ ~ __Q_s._ 2 ci s=1 °-1 ° l= ~ 11. 4 -=-?-Aa _B_i::: EE~ ~ ~ 2. 11 ~ -=-?-Aa _B_i::: 1+ 
~~Ji} ~Ws:17-l ?l-2. ~~s.. {!Al~ T ~111. EE~,~-¥- -=-?-Aj_B_i:::_~ ~/EE~ 
~~~g_ ~W('.)}Oi ~~~~ {!Al°'1l~ T,Ad<'.l}~ ~s:_7}';('.)}11.~~~~ 

{I Al °'11 ~ 611 Ai ~ ~ s=1 ~ % 3} ~ ~ ~ Ai ~ ~ 78 ~ T ~111. °-1 ~ {!Al °'11 ~ ~-¥­
-=-?-Aa O 1 1+ ~ ~ 2. 11 ~ {! A 1 °'11611 ± w~ T ~12, EE~ 11 ~ {! A 1 °'11 ~ ~ g ('.)} ~ 
-=-r-Aa EE~ ~~Sit JiLj11 ~ T ~111. ~ 31 ~a -=-r-~ -$l 61l Ai ~Ali~ ~ % ~ 1n 7} ~17-1 
?l- 2. ~cJ-=-r--8"J ~ g_ ~ w('.)}Oi {! Al °'11 ~ -=-r-Aa ('.)} 711+ ½~ ~~ .!i!.,Aa 611 ~ -o~ A~ s.. -&­
~cJ-=-r--8"J __Q_s.. ±WAl~ T ~jg 2. 7-}~('.)}11. 

[ 591] ~ ~ ~ 611 rr} ~ {!Al °'11 ~ 11 °J ~ TB-, °'11 ~ ~ °-1, ('.)} E- ~~l °-1, ~ ~~l °-1 (firmware), 

i::: ll E ~~l °-1 EE~ -=i~ ~ ~ ~ W ~ 611 ~ -0~ T~ ~ T ~111. ('.)} E__~~l °-1611 ~ ~ 
T~~ 784'-, ~ ~~ ~ ~ {!Al °'11 ~ ('.)}Lt EE~ -=i 0 1/-J~ ASICs(application 

specific integrated circuits), DSPs( digital signal processors), DSPDs( digital signal 

processing devices), PLDs(programmable logic devices), FPGAs(field programmable 

gate arrays), lls._A1lAi,~E½c1, P} 0 l-=1s..~E½c1, P} 0 l3s.. lls._A1lAi ~611 
~-t~ -=-?-~~ T ~111. 

[592] ~~~l°-lY-i:::llE~~l°-1611 ~~T~~ 784'-,~~~~ ~{!Al°'1l~ 0 lAJ61lAi 
~ ~ B 71 'o EE~ %3} ~ g_ T'5~('.)}~ £ %, ~~}, WT ~ ~ ~ ~s.. -=-?-~ ~ T 
~111. i:::_ll E~~l°-1 2-E-~ u1l£~61l A7AJs=l°-l lls._A1lAi61l ~-0~ -=-?-%~ T ~111. 
/-J7l u1l£~ ~ /-J7l lls._A1lAi LB-¥- EE~ 5Jl-¥-61l -$l~l<'.>}°1, 0 1Pl -=g-;,_lB 4°J~ 
T B-611 ~ -0~ AJ 7 l ll s.. All Ai 54 1:11 ° l E7 ~ 'T Jl ~ g_ T ~111. 

[593] ~ ~~ 2. ~~~~~Ti~~ g_ ~o11+7-1 ?l-~ ~-$l61lAi 11~ ~,Aa~ 
~ ~ s.. -=-?- j1l :§:}~ T ~1 g 2. i:g~ 7-}611711 7-} ~ ('.)} 11. rr}c}Ai, AJ~ ~ AJ All~ ~ ~ 2. 
-2- ::= ~ 611 Ai A-11 ~1 __Q_s._ -t~ ~ s=1 °-1 Ai ~ 0 } 11 s=1 JI °'11 Al 1 ~ ~ __Q_s._ JI ci s=1 °-1 ° l= 

~11. ~ ~~ ~ ~ -$l ~ ~-¥-B ~cl -=-r--8"J~ w~ i -o~~ 611 ~ -o~ ~,Aa s=1 o1 °1= ('.)}2, 
~ ~~~ ~7}1 ~-$l LB611Ai~ -2-::= ~78 2. ~ ~~~ ~-$l61l ±WB11. 
{1- 'f1 AJ o l -§-7} 1; AJ 

[594] ~ ~~ ~ -y~ ~~ Al A 1@611 Ai CSI If1 E__ ~ ('.)} ~ 1=1J-~ 2. 3GPP LTE/LTE-A 

Al A 1@611 1 %5=1 ~ °'11 ~ ~{J __Q_s._ ~ ~ ('.)}'?j___Q_ Lt, 3GPP LTE/LTE-A Al A 1@ 
0 l5Jl61ls=_ 11°J~-y~ ~~ AlA 1@61l 1%<'.l}~ ~ 0 1 7}';<'.>}11. 
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~~ ~~ Al A 1@011 A~ CSI(Channel State Information) If1 E- ~(feedback) g_ 

T <5~ ()} 7 l -$l ~ 1=3J-~ 011 ~1 °-1 Ai, B ~ 011 ~ -0~ T <5~ ~ ~ tiJ ~ 2. ' 
CSI ¥1-z! %3}011 ~~ AJ7l B~~ '; ~(capability) ,Aa.!i!.~ 717-l~ ..Q_s_ 

~ % ()} ~ B 111 ; 
CSI ¥1-z! %3} ~ ,Aa (configuration) ,Aa _!;!_ ~ AJ7l 717-l ~ ..Q_s_-1f-E7 T~ ()} ~ 
B-111, 
AJ7l CSI ¥1-z! %3} ~ ,Aa ,Aa .!i!. ~ -¥-~ ~Ad :§:}(partial activation)~ 

T'5~()}~ CSI ¥1-z! %3} g_ Y-Eti-H ~-¥-~~Ad:§:} CSI ¥1-z! %3} 
~ ~ A(index) ,Aa _!;!_EE~ ~~ ~Ad :§:}(full activation)~ 4" f>~ ()} ~ CSI ¥1-z! 

%3} g_ Lf El-LH ~ ~~ ~Ad:§:} cs1 ¥1-z1- %3} ~~A ,Aa _!;!_ ~ ~ o1 s:_ 

()}Lt~ ± WC)} 1=9; 
-¥-~ ~Ad:§:} CSI-RS(Reference Signal)~ E ?R 7d (tracking)()}~ B-111; 

~~ ~Ad:§:} cs1-Rs ~ ~ ,Aa ()} ~ u111; ~ 
AJ7l ~ ,Aa ~Ji}~ AJ7l 717-l ~ ..Q_s_ .!i!.Jl(report)<'.l} ~ B-111 ~ ± WC)}~ 
Ol-'f-°-17-l ~ ~ g_ ~ ~ ..Q_s_ ()} ~ tiJ~. 
All 1 "5J01l ~1 °-1 AL 
AJ7l ~~ ~Ad:§:} cs1-Rs ~ ~ ,Aa ()} ~ u111 ~, 

AJ7l ~~ ~Ad:§:} cs1-Rs011 ~~ ~,Aa~ ~Ad:§:}~ 7-lAl()}~ A111 

ui1 Al 7-l ~ AJ7l 717-l ~ ..Q_s_-1f-E7 T~ ()} ~ B-111; ~ 

AJ7l All 1 ui1 Al 7-l 011 ~ -o-~ ~Ad :§:}B ~~ ~Ad:§:} cs1-Rs ~ ~ ,Aa ()} ~ 
Blll ~ ±WC)}~ ~ g_ ~ ~ ..Q_s_ ()} ~ 1:1J~. 
All 1 "5J01l ~1 °-1 AL 
AJ7l CSI ¥1-z! %3} 2. CSI-RS, CSI-IM(lnterference Management) EE~ CSI 

process~ ~°-1s=_ ()}Y-54¥1-z! ~1~ ~g_ ~~..Q_s_ ()}~ tiJ~. 
All 1 "5J01l ~1 °-1 AL 
AJ7l B ~ ~ '; ~ ,Aa _!;!_ ~ %Al 011 ~~ ~Ad :§:}(full activation) 7} '; ~ AJ7l 

cs1¥1-z1- %3}~ ~~ 1~4-~ LfEl-LH~ A111 A11c>1,Aa.!i!. ~ %A1011-¥-~ 
~Ad :§:}(partial activation) 7} '; ~ /-J7l CSI ¥1-z! %3} ~ ~ ~ 7~ 4- ~ 
Lf El-LB~ All 2 All o1 ,Aa _!;!_ ~ ±we)}~ ~ g_ ~ ~ ..Q_s_ ()} ~ tiJ ~. 
All 1 "5J01l ~1 °-1 AL 
/-J7l -¥-~~Ad:§:} CSI-RS ~ E ?R 7d (tracking)()}~ B-111 ~, 

AJ7l -¥-~~Ad:§:} CSI-RS01l ~ -0~ Al Z} ~/EE~ 2r-IIl-4-01l A~ % 71 ~ ~~ ~ 
Blll ~ ±WC)}~ ~ g_ ~ ~ ..Q_s_ ()} ~ 1:1J~. 
All 1 "5J01l ~1 °-1 AL 
/-J 7 l E ?R 7d 2. /-J 7 l CSI ¥1- z! % 3} ~ ,Aa ,Aa _!;!_ 011 ± w B ~ ,Aa RS(Reference 

Signal)Jit quasi co-location(QCL) 7},Aa g_ ~ %()}~ 4" f>~ ()} ~ ~ g_ ~ ~ ..Q_s_ 
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A11 1 "8"J011 ~10-p-7, 
AJ71 ~~ ~Ad :§:1- CSI-RS ~ AJ71 -¥-~ ~Ad :§:1- CSI-RS011 A~ ~ ~ ~ ~ ~ g_ 
~ ~ ..Q._s_ ()} ~ 1=1J-~. 

A11 2"8"J011 ~1 ~ AL 
/-J71 A71 1 u11A17-1 ~ MAC(Media Access Control) CE(Control Element) EE~ 

DCl(Downlink Control Information)~ ~ g_ ~ ~ ..Q..s.. ()} ~ 1=1J- ~. 

A11 2"8"J011 ~1 ~ AL 
/-J71 717-1 ~ ..Q..s..-¥- E7 CSI-RS ~ 7-j 'i:ls=_ 4'-(measurement window)si} ¥1-z! B 
A11 3 A11 ~ 7-j .!i!. ~ T~ ()} ~ B 111 ~ L7 ± WC)} 1=9, 
AJ71 CSI-RS ~ ~ 7-j ()} ~ B-111 ~, 

AJ71 A11 1 ui1A17-1 ~ T~ ()} ~ 78 4'-, AJ71 CSI-RS ~ 7-j 'i:ls=_ 4'- ~ ~71 :§:1-

EE~ 7~~()}~ B-111; 

AJ71 CSI-RS ~,Aa 'i:l_s:=_4'-7}~71:§:1-EE~ 7~~~~ A1131f-E7 ~,Aa 
-=-?-Zl-77}7-1 CSI-RS~ ~,Ad g_ ~~~..Q..s.. T-8~()}~ B-111; ~ 
/-J71 ~ 7-j ~Ji}~ g_ :iIJ if()}~ (averaging) B-111 ~ ±WC)}~ ~ g_ ~ ~ ..Q..s.. 
()}~ tiJ~. 
A11 9"8"J011 ~1 ~ A7, 

cs11112==-~ 0 12r-71~ cs11112==-~~ 784'-,AJ71 CSI-RS ~,Aa 'i:ls=_4'-~ 
~71 :§:1- EE~ 7~ ~ ()} ~ A113 2. AJ71 ~ 7-j -=-?-Zl- 0 1 ~011 ~ ~s.. ~,A~()}~ 

Rl(Rank Indicator) .!i!...31011 '?=! ¥1-B ~ 7-j 71 ¾ 7-}~(reference resource) 

A113~ ~g_ ~~..Q_s._ <'.l}~ tiJ~. 
A11 2 "8"J 011 ~1 ~ A7, 
AJ71 A11 1 ui1A17-1 ~ Zr CSI ll S..A71 A 'Ms.. AJ71 717-1 ~ ..Q_s._1f-E7 T~ ~ ~ 
~ g_ ~ ~ ..Q._s_ ()} ~ tiJ ~ . 
A11 2 "8"J 011 ~1 ~ A7, 
/-J71A711 u11A17-1~ 1::lJ±ud ¥1-z! u~E~A~ ~78 g_ ~~~ 1::lJ-~78 
7-1A17-}(Beam-Change Indicator:BCI) A1 i ~~(signaling)~ ~ g_ ~ ~ ..Q..s.. 
()}~ tiJ~. 
~~ ~~ A1 A 1@011 A7 CSI(Channel State Information) g_ 1112==-~ ()} 71 -$l ~ 

B ~ 011 ~1 ~ Ai, /-J 71 B ~ 2. ' 
~~ ~~ ~ %"'r~ ()}71 -$l ~ RF(Radio Frequency)%~;~ 

AJ71 RF%~g_ A11~()}~ lls._A71Ai~ ±W()}..31, 

CSI ¥1-z! %3}011 ~~ /-J71 B~~ '; ~(capability) 7-j_!;!_~ 717-1~ ..Q..s.. 
~%()}..31; 

CSI ¥1-z! %3} ~ 7-j (configuration) 7-j .!i!. ~ /-J71 717-1 ~ ..Q..s._1f-E7 T~ ()} ..31, 

/-J71 CSI ¥1-z! %3} ~ 7-j 7-j .!i!. ~ -¥-~ ~Ad :§:1-(partial activation)~ 

T-8~()}~ CSI ¥1-z! %3} g_ Y-Eti-H ~-¥-~~Ad :§:1- CSI ¥1-z! %3} 
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~ ~ A(index) ,Aa _!;!_EE~ ~~ ~Ad :§:1-(full activation)~ T-8~ c:i} ~ CSI ¥1-z! 
% <Q- g_ Lf El-LB ~ ~ ~ ~ Ad :§:1- cs1 ¥i- z1 % ::q- ~ ~ A ,Aa _!;!_ ~ ~ o1 s=.. 

()}Lt~ ±.. WC)} 1=9; 
-¥-~ ~Ad :§:1- CSI-RS(Reference Signal)~ E ?R 7d (tracking)()} Jl; 

~~ ~Ad :§:1- cs1-Rs ~ ~ ,Aa ()t l=9; ~ 
AJ7l ~,Aa ~Ji}~ AJ7l 717-l~.Q.s.. .!i!.Jl(report)<'.l}s=..~ A1l°"1()}~ ~ g_ 
.§..,:;,,

0
1 o :;:=i ()12==.. q ~ ' ---~ r l.__ 1......:.. i=.• 
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