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FAZA Alz"e] gigt AoemA, BT FAHOZ non-precoded CSI-RS®} cell-specific
beamformed CSI-RS z8]al UE specific beamformed CSI-RSe] #H-S& ZAgstal @dS B3ty ¢ste] zZH2h<-
A3 hybrid CSI-RSE AFEE 4= Qlu}. & oA o2&t hybrid CSI-RSOIA H|F71%4 Ad A HuE
EfA 7] Ag HE Attt

vl 4 7] &
4G BAL A2l g3} o] F F7h FAlo] e R4 dolE EfE £oE5 FFA7]7] 98, AW 56 B4 Al
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pre-5G B4l A|ZEHL 4G UEYT o]F (Beyond 4G Network) EAl A]~®l = [TE A]~El o]& (Post LTE)
o] 9] Alxdglolg} Egolx|al rt. w2 HolE] AFES B4 98, 56 A Al =®2 25T (mmWave)
el (dlE £, 607]7H60GHz) D13 Z2)olAe] Fdo] nH = Jrt. =153 o] dute] H=2
&2 g3l @ dste] A AYE TV HEl, 56 Al Alxwe A= WY (beamforming), Ao #lE Ut
%= =% (massive MIMO), HAAY tE5YZE=(Full Dimensional MIMO: FD-MIMO), ojdlo] <telv(array
antenna), o221 WX (analog beam-forming), % X <ty (large scale antenna) 7]&5°] =25
3 k. =g ’\]*E“Q] WEYZ NS 8, 56 T4 Al=®oAxE 3d A% A Jjxe &8 A

(advanced small cel 9= FA AA2 YEYA (cloud radio access network: cloud RAN), ZuHE%E
HES A (ultra—dense network), 7171 2t Z24 (Device to Device communication: D2D), FA W& (wireless

backhaul), ©]%5 WELA (moving network), = T4 (cooperative communication), CoMP (Coordinated
Multi-Points), % <441 ZHdAlA (interference cancellation) ¢ 7]& 7§ @to] o]Fojx|a lt}. o]
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E adE, dx 7], AntE Jd, Ao sAns S okl 582 o Sl

olell, 5G &4l AIAEE ToT Wl A&3t7] gk vkt A|=E5o] o]FofA i Q). & Eof, AA vES=A
(sensor network), AFE %&4l(Machine to Machine, M2M), MTC(Machine Type Communication)%2] 7]&9] 56 %
2 Z1gel B xR, MIMO, H odo] v 9 7ol oa) FAE I Q= Aotk b A ¥y A
g 72 FEes F4 A2 YEYA(cloud RANZF A&5+= A% 56 71&€F 1ol 71& &89 A dgta

@ % 98 Aol
2o g
@t = 4]

71% Al% (Reference signal) FA4 olF S A=A AEe A7y of
(Gaussian noise) ¥ &2 71X 53 ALEAE 7He] AL AJEE SAT %
B % (demodulation) ¥ 1349 (decoding)S F7] ¢ o) &5+=
Qe SAolth. Al $AV7 dEE AFHAgEor FAEE Va Alert B4 Ad
FAAZNE ST ZHN AT F217] Atole] FAAlE 2
° o

o] JeEl= FAI717F $A17]001A] oW data rate

3, IRl A7), TRk
gk dlel¥ 4lE(data symbol)®l
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Ao} 7] Wi V& Al B FAxY
Arpde]l AdHez 7FAasg. o)g T2 o
throughput )& =lste] AdstA A4 ojof i}, & = 3

(Multiple Input Multiple Output)& A& A% 7I& A&E dIsti ol FSAHs = Aol |
2 Agroltt,

LTE®] Rel-13 FD-MIMO %2 Rel-14 eFD-MIMOGIAE= 327071A12] <telUE A ¥3}7] $13F4] non-precoded CSI-RS
(class A)9} beamformed CSI-RS (class B)E A3tt}. Non—precoded CSI-RSQ] A% 7]&3} o] W& W& 7]
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oo dubEQl B o B2 Alx"o] #ek Zlow | E3] OFDMA: Orthogonal Frequency Division
Multiple Access 53 Z-& thE &I (multi-carrier)E o] 838t thE A& WA (nultiple access scheme)
S Hg3 FA ol EA A|2® A 7]F AlZ (Reference Signal)E wisE3dl= #Ho o thak Aolt}.

dAAe] o] FBAIAN=HE x7]9] &4 59 AMulaE AFsE AdA Hou dHoly AMnjx 9 HEH Y
Al ATE A8 1, nFA 54 7 voly FAA " o® wdatal vk, o] & $13 3GPP, 3GPP2,
I8]a IEEE 59 o8 ¥F3F dA|olA multi-carrier® ©]€3 multiple access WS A&3F 34U g
ol EAl Alx®l RFS st k. #H 3GPP Long Term Evolution (LTE), 3GPP2<] Ultra Mobile
Broadband (UMB), @]l IEEE®] 802.16m % t}F3h o] 5%Al FFo| multi-carrierE ©]€3F multiple access
WAE g e R udk uFA T A deoly AF Ana=E Adstr] A NEE A

LTE, UMB, 802.16m 52 &AZE3}l= 34t X3 o]554l A28 multi-carrier multiple access W22 74k
o7 dla glow, HE T&S M7 8l Multiple Input Multiple Output (MIMO, t& <t E 2838}
3L beam—forming (W), Adaptive Modulation and Coding (AMC, A& Wx %2 %H35) W channel
sensitive (MY 7+%) scheduling WH 59 thkdl 7|«S o]gsl= EALS zta gvk. 4719 o8 71A 7]
=52 channel quality s wet o8 MHUEFYH Filste A% A4S A AEste doly &
ZA38}aL, channel quality’} £ AFEAoA AE8id o R HolHE AFses & %

Aste] Al2=® &% Ades MAAY. olddt 7|HELS dlFto] 7]X=r(eNB: evolved Node B, BS: Base
Station)®} ©(UE: User Equipment, MS: Mobile Station) Alele]l g AH] HRE wgoz F2slr] ui
o, eNB E&= UES 7|A53 wd Alolo] xid AeE SAT Fart 9on, ol o] &5 Zo] Channel
Status Indication reference signal (CSI-RS)Th. A AFE eNBE EAZ i A tda
(downlink) 42 2 == (uplink) A FXE gnsts 3 7J2] eNBE E5= 719 cello] 3t S48 3
1= T ) ]EE/‘ Al =Bl A B Jho] eNBE©o] AgAom FAilE o] dom Zbzhe] eNBe

cellel gt 5418 F3Pgirt.
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71 €] /\Aﬂ‘l SEUE o] &dte] HEFsE MIMO 7lEs 2

ggstorr E4709 information streams &7Hd o2 Eesle] dEd), ol
streams FHH oz FeEste AFsE S spatial multiplexingolgt g,
information streamo] td}e] spatial multiplexingg A& 4 J=A+= $A1719 =41
o g, dyrEg o2 2 79 information streamol thale] spatial multiplexing=
313 A<49] rankg} dFt}. LTE/LTE-A Release 117FA|9] FEFo| A A Q3= MIMO 71&=2] 74 o}
S 1671, A1 <relvke] A% 87 A& A9l thdt spatial multiplexings A Y3l rank”} ol 87FA A
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7% 4lS.(Reference signal)¥ 4 olF F4l A="leA Aol M7y =, 4] A7], 7FH-AIbR-
(Gaussian noise) &2 7|A=3 AMEAE 1Ho] Ade] FHE 5H43 218k dlo]E A& (data symbol)2]
EZ(demodulation) 2 Y=Y (decoding) & w71 91al o] &&= Asrh. 7|& 4As9 & o] &+ FA4l A
A ] SAoltk. F2l7IE $AVI7E Ed dASHAE R Filete VE Alevt FA AES AA FAlY
FAANNE SATFOEN A4 FA17] Apolo] FHAAEY HEHE AT & vk, o]¢} o] AvhE FAX
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gy, AREAQL o] 5 Al AlaEle] A ASE WAEY 5 e Az, Fue 2 FAldE 5 TR g
Ao} 7] Wi 7E Al B FAAYS g9 F9 do)E AS(data signal)oll @ F A= F
Axtdo]l Adgdoz Zisit, olgt T olfE J|E Al Z(system
throughput )& lejste] A AstAl A= ofof gt 53] 5579 <tHUE A&ete] H44ls 3k MINO
(Multiple Input Multiple Output)& 8% A$ 7| Al&g st ol& SHsI= Aol ul§- F83 7|&

% Apgpelt,

LTE®] Rel-13 FD-MIMO 2 Rel-14 eFD-MIMOGIAE 327071A12] <telUE A ¥35}7] $13F4] non—precoded CSI-RS
(class A)9} beamformed CSI-RS (class B)E A 3tc}. Non—precoded CSI-RSQ] 4% 7]&3} o] W& W& 7]
Hho = slo] 747k SAd QMHUE 7|Whoe =z o] X 3ol Al RI/PMI/CQI 5§ Hilstil 7|A]=x& ol& 7|
Wrow dolHE 2AEY e 7ls=olvh. Beamformed CSI-RS®] 4% 71A|=o] &

Dol ghiel] Aok k=
CSI-RS portF& Zo]ar AAH<l CSI-RSE A% e¥al=g Zol7] fste] dAl9 §L& 9de 54 Wo= 1}
T3 ASsta whdto] o]F AuEA Fgommn 7|FAZTE 3 eHFEel vite] BXrs 2 4 gith, o
2|3t beamformed CSI-RS: cell-specific CSI-RS} UE-specific CSI-RSE uE = dtt. AvjdlA AF3 vleb
Zol A Aol A B ¥ e AEste] Ad A BuE R3PS cell-specific CSI-RS2F 28] UE-specific

CSI-RS+= wellAl HA st & W& AFste] ddo] ofF 7|We=m Mg JeE RIstES o, o]d uat RS
eHH=E HAst & 4 duh. AR, o]t WH-2 SRS, non-precoded CSI-RS, cell-specific beamformed
CSI-RS & ol&ste] Abd AAd e ARE FHatofof stk wado] vk, mekx, olH e Z42e] S
Astsla @dS Besy] 9t 448 AdeE hybrid CSI-RSE AR 4 Qlo}. B oA o]#dh
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1. CRS (Cell Specific RS): 3 7H¢] celle] &3 nE

el ksl FEA O ol8% 4 gth.
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2. DMRS (Demodulation Reference Signal): 574 ©&S fslo] AFHE 7|SAZ oW Y ddo Al HolH
2 A3 F9ow AEHT. DRSE & 8719 DMRS portE= o]Fold 4= Qlth. LTE/LTE-ASl A& port 7oA
port 147} DMRS portel] 33t portE CDME+ FDMS o]83le] A= 7S AN IA Ee=

orthogonalitys X gtt}.

3. PDSCH (Physical Downlink Shared Channel): 3l AR HAEH = dloly AER 7|A] o] widolA E
S AL 9ste] o] gt 7] & 29] data regionol A 71EAIZ I AEE A o= REE o] &3t HWEH

4. CSI-RS (Channel Status Information Reference Signal): 3F 7§¢] celle] £3F Q&S 95l ALH e
72 EE AgdEE SAsed o] 8E. 3 Al celld® H4M9 CSI-RSZF A5E = S,
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o] dlo]E] HAle] 3k HARQE 2-8317] $13F ACK/NACK A%

A7) Az 9ol LTE-A Aa®lo s g 71A59] Agss CSI-RS7F sild Ao ditEoAl 74 flel =a1g
T AEF mutings AT 5 ATE. F7] mutingS CSI-RS7F AEd F AE AXNA A&E & Jdom IRk
Moz e g FA 2AdS Ause] Egd 455 Falgtt. LTE-A Al2="9A mutinge E ohE o2
zero—power CSI-RSZ}al E2]7]% dtrh. Muting® 5437 CSI-RSS fIXol A&=m Lol HAwA k7]
ot}
7] = 104 CSI-RSE CSI-RSE A%sle <tAlUE <Rol wek A, B, C, D, E, E, F, G, H, I, J& A9 9
Ao] AR5 o] gt MEH 4 vk, T muting= A, B, C, D, E, E, F, G, H, I, J& FAE 9x9 Ay
of 8" 4 vl 53] (SI-RSE A&l telUZE Fo waba] 270, 47], 8719 RER A%=E 4 v}, oF
B U ES7L 27H°‘ A% A7 = 194 5A slle] Ao (SI-RS7F AFHW SHUZES) 470 5

o}) o

[e]
i3 5
CSI-RS7} AEE L G EES7 /Y A9 F /19 Hh& o]&3te] CSI-RS7F AFH
WA muting®] A5 AAG & e Y @ E o]FojHTt. S, om utlng—c ﬁ—r7H4 Hee 489 F= 917\]
9k CSI-RSe} $1X17F AAA] eF= A5 & 9] el dFov 48d F+= %L , CSI-RS®] $1%]¢} muting
o AAZF HA Aol A g o] siEle] dFent Agd = i}, 7H4 OPEﬂUr:‘I_E-Oﬂ i &k CSI-RS7}F
AEE A5 CSIRSE AZFFHelA AZ4E 709 REoA 7t QMHUEES] A5 E AFst Zb tHuEES] Al
e Auiz=Ez k. 23k o Y bHyUEEC] tigh CSI-RS7F AEE S 7 Y HUYEES 9%
CSI-RSell F7F= F709] REE U o] &3lo] A3t Wiow Frt= 7/ ey Ed o
871 QtHUEE] gt CSI—RS7} AsE FS= vz}, 12719 16719] <StelyEE
RSS 7% 71& 4709 otelUFEEC ek CSI-RS AFEHXE 370 AatArt 87 StlUEE
FAAE 27 APt o] Fojxitt.

Lk, e CSI-RSSF ¢4 CSI-IM (32 IMR, interference measurement resources)= a4 W2 4= Qv
CSI-IM®] #2hd2 dportE A ¥éb= CSI-RSSF &Ud7t A 2ok A& 7HIth. CSI-IM2 8 o]/de] 714

=5H dHeoly A& o}i ko] QIS VAo Z2HY S A A 5%
A 71A =] dolHE HEE UHJ 8 FF AFshA S we] e ¢
CSI-RS9} F 71 CSI—IM ALE A s kel CSI-INE Q1A 71A =0l

ahte] CSI-INE Q14 71A=o] &7 AEE AFsA $=5 skl A4 714
T Atk

at7] ® 12 CSI-RS A& 748k RRC =5 Yehdl Aol
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[¥ 1. CSI process e F7]4 CSI-RSE A 4317] 3+ RRC A A ]

CSI-RS config CS1-IM config CQl report config Etc
* No. antenna parts * Resource config » Periodic P
*Time and frequency =Mede, resource,

position in a subframe periodicity, offset...

* Resource config * Codebook subset

+ Time and freguency restriction
position in a subframe * Subframe config * Aperiodic
+Periodicity and subframe *Made.,
s fiset

= Subframe config M

+ Pertodicity and subframe * PMI/RI report

offset

* Rl reference CSl

» Qcl-CRS-info (QCL process

Type B)

* CRS information for CoMP
: * SubframePattern

B H AL % 13 Zo] HAE 5
& AAE AAS] A% Aolgk. AY|A, <Y 4 A
A&}, Resource confige RBUIC] RE Y& AAsH,

IS AAsT. F 25 A LTEINA A Y3l Resource config

CSI process W9 F7]4 (SI-RSE 7|¥te= Ad
4= th. CSI-RS config CSI-RS RE<] JJr# X
S B3] 3F CSIRS7F ¢ 7l XEE A&
Subframe confige A B X elel F£7] ¥
3} Subframe config 245 1%k HFo|t}.
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[0043]

[0044]

[0045]
[0046]

[0047]

[ 2. Resource config % Subframe config 4]

(a) Resource config 23

Mumber of CSI reference signals configured
CSI reference signal ST % a
configuration -
- .00 | mmod2 | (.0 | mmod2 | (.1 | 7 mod2
o 9.5 ] 9,5 0 9.5) 0
1 (11,2} 1 (11,2} 1 (11,2} 1
2 (9.2) 1 (9.2) 1 (8.2) 1
3 7.2 1 7.2 2 7.2) 1
4 (9,5 1 9,5 1 (9.5) 1
3 (8.5} a (8,5) 0
the G (10.2) i (10.2) g
s
= F (2.2 1 8.2 1.
=
o 8 (6.2 1 (6,2 1
= g (8.5) 1 (8.5) g
§ 10 (3.5 0
= 151 (2.5) o
£ 12 (5.2) 1
frrws 13 4.23 1
14 3.2 1
15 2.2 1
16§ (1,21 1
17 (0.2 1
18 (3.5 1
19 (2.5 35
20 (11,13 i (11.1) ds (11,13 1
21 (913 1 @1 1 (9.1) 1
= 22 71 =" @1 1 7.1) 1
5 23 (10,1 1 (10.1) a
% 24 (8.1) 1 (8.1} 1
@ 25 (6,1) 1 (G,1) 1
= 26 5.1} 1
2
= 27 (4.1) 1
@
E 28 (3.1) 1
N 29 (2.1) 1
30 11 35
31 (0,1) 1

{b) Subframe config 8%

CS1RS-SubframeConfiy Teses CSI-RS perir?dici‘-.y Trerzs | CSI-RS subfran-*.e offset Acergs
{subframes) (subframes)
0-4 5 Test vs
5-14 10 g =5
15-34 0 Tosips =15
35-74 40 Tesipg =35
75154 80 Legips—T5

o
=
o
o
do
o

12t 917

=

report confige 319 CSI process= ©]
Ast= Aotk g A <toll=

= A

B T 2 A A 2ga Fr] 2 LEAS IRlEe
quasi co-location AR E AAHEA T}, CSI-IM configs

15 AAs7] $1g Aolrt. CSI-INe 34
E F9 dAHL "aglow, Resource configd® Subframe confige CSI RSQ]—
g5t Ad AE HuE ofEA g
F714 A e 2a AA3 H]—Zrﬂ’H A

, Subframe ¥ A4 Fo]

A2 RI reference CSI process

437) $1si4 Ak PDSCHSE CSI-RS RE 7] sheful g eju]sh PC ¥ ol

A

[e)
ANAE AAsI+= Codebook subset restriction 5] U

%47] Am gk wkel o] FD-MINO 7]1#] = €]
sto] o] HEsfor s
type)ell wel gold = Qlrt.
port mappingS 7FA3le] AAH3= Aol b
dedicated CSI-RS port&

o]

7}A) a1

7NEAB ] =
AY 2 LTE/LTE-A release 1394+
stk o 7]A full port mappingS EE TXRUZF Y FAHES

stk 2e ojma,

Qo= 87 o]4e StELe] AYS
71 A= QteEIY conflguratlon

40l XEE 7]

SH=

>1E

61 10-2018-0047891

Aol 7Fsdttk. Qcl-CRS-info
=437 93 CSI-INe F
AAH7] dZel ey E
3 oz AAgEch QI
o date] AAs] s =

NENE AAE T4

=2 " (measurement
{1, 2, 4, 8, 12, 16}-port CSI-RSE full

Skl
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[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]
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s Ab7) Aw el upel o] LTE/LTE-A release 14 o]% o A= 1671 o]Ate] TXRUZF £ 2 7lsAlo] =t} =
3k 29 Tt oteL vide] AT release 13 W] A F718HAl 2 Ao}, o] LTE/LTE-A release 149l
A ohekdk =9 TXRUZF A€ &= gojoF &2 omdtt}y, X 32 full port mapping 8ol A CSI-RS port <
2 o]& 7Med o]a kg <telu Wi tx g sEelth. ¥ 3 oA {18, 20, 22, 24, 26, 28, 30, 32}-port
CSI-RSE mestgion, Hif Qe FRoA F 7o) AR b2 HAg g7 22 X EAT F des
zHsE {9, 10, 11, 12, 13, 14, 15, 163719 A= o2 AP gxS 2y 4 ol A, 3 9HAH
dimension (52| L& =3 93F) oA MEZ & AP YA 7}# 4= N1 & F A dimension (5% T+
Wak) oA A2 T2 AP A9 THA] ¢ N2E 23 HAME e X“\]-Z}&‘ ey wid el F4E U
Qom 7t7be] X E FolA sbed 23S E 39 (N1, N2)9F 2ok, i 32 CSI-RS EE ol wpe} thefat
o] <telY ofele] Akl EAE F xS ov|g}.

&
o}im;‘h
do 4 2

o

AZ A" 7|AZFE &y AHE AEE =AY Ysto] 71E= 1§_ (reference signal) & @&z A
%efoF 3}, 3GPPe] LTE-A (Long Term Evolution Advanced) Al2=Eo]l g @i 7[X]=o] HME3tE (RS ®

= A9 A8 A8 715 A5 (Channel Status Information Reference Signal, CSI-RS) & ol &3t 71X =7 =}
21 Apelo] Ad AAElE SAgtt. Y] Ald due V2R B UHH 847t g Eolof g o= 3t
B A P Fe] T Y] stEgE AN AFS AF AT £ QtEHY ofste] LA E = b

3z o] st A Ad A4S st Fasit. g o2 200Ut

Az g dPs Sol 23HEH, & o 2t

& A ZIA T A FRRE U 3 ARl dHR ASE AST A9, GRS VAN FAE VEAEE
olgate] atFY AR FAT F de AET duA % T AES —’F"Jé}—‘& TR A EAlel FAlE IS
Htata Es/log AAslof stttk A4 H Es/low UHloJEHE £ v 19 Agste #gtox ®sHy, Ad
¥4 A A& (Channel Quality Indicator, CQD)e] FElZ 7]A|=o] SRPOZHK, 7|X|=ro] g AdA oJH

oy AFEER ddoA AFs FITAE Add 5 A F.

LTE-A A|=dle] - o2 s o] Aol o JuE 7] ]91“’1]71] vE=wste] 7]A 58] sreFg A
AEHo] T = Y= I, F, GLS FIFYAR 7| Fo] ALt 7|FAEE AL o) F
=% 4R E LTE/LTE-A FFolA Boste FH= 7Axmow v=q ‘}E} LTE/LTE-Ac A ko] I =w3le= 7

HEE I3A g5 Al 77 .
1. 33 A A|A(Rank Indicator, RI): wo] &) pEAejoll A Al 4= ¢li= spatial layerd 7N

2. Ty zmyE wEZ XA X A&} (Precoder Matrix Indicator, PMI): @Eo] dAAel EAEA H3s=
precoding matrixell thdk = A=}

3. ¥ #E2 A A AF(Channel Quality Indicator, CQI): w@o] &Ajel A EjolA A8 4= gl H
ol¥] M4 E (data rate). QI Hu dloly AEEY FASHA &€= 4 A= SINR, HU9 oHAA B33}

& (code rate) ¥ Wz W2 Fo4g dojy a& To= dAE 4 Ut}

7] RI, PMI, QQI= A2 d3aEo] onZ zt=t). 3 ol& LTE/LTE-A°lA A Y3} precoding matrixs rank
2 o2A Ao gk, wiitel RIZF 19] k& 7Fd o PMI %3, RIZF 29] k& 7Fd of PMI #b2 2 kel
dstt]et®: th2 A dfAo] Hrt. Egh whto] (QIE AAEY wolk zkAle] 7[AFo] E RS rank k¥ PMI %k
7)Aol A AgE et 7FAsY. &, wdo] RILX, PMLY, QI_ZE 7|A=ro] Ex13 9, rank”} RI_Xo]
precoding®] PMI_YY wf, CQI_Zol sd3et= dlolE] AEES ©He] 28 & vk 21e on|git}, o]}
| @e QIE A wo] 7)x]=el] o WAS T AE MggeEM, T A eR A

=
o rAsde W AH88 45 92

A7 AR B E BIE Fstr] feke 2 QHUE B3k Z)ATe Af-oll= 871 o]de] <ty
ve] AEe SAHs e VFAE AdSE FAce] & Loﬂ Agaor ghrh. & 26 Z=AlE wpe} o] 7483k CSI-
RS A& ) 4870¢] REES AHET 4= ot T‘ézﬁ atute] CSI process & 87H7b#1¢] CSI-RSE ATk Ao
7bsatch. weka 870 o]4de] CSI-RS portEdl 71ubale] T2 4= Q1= FD-MINO AJ=81S A 98t7] $jste] A
28 CSI-RS A wWyle] HasiA wvh. A=, LTE/LTE-A release 139143 dFuvhe] CSI processel 171,
270, 470, 870, 1270 T+ 16709 CSI-RS portE°] AAE 4 Job. FA¥ o=, {1, 2, 4, 8}-port CSI-RS2]
Ae 713 28 mapping ruleg wWEwW, 12-port CSI-RSe] 7% 3709 4-port CSI-RS pattern®] ZFo =
(aggregation) A%, 16-port CSI-RSY 7-$ 270¢] 8-port CSI-RS pattern®] =x3o=z FAHETH, =3k
LTE/LTE-A release 13914+ 12-/16-port CSI-RSell tiste] Ao 2 T 49 FuAWIZE= (0CC, orthogonal
cover code)E o]&3&ko] CDM(code division multiplexing)-2 X CDM-42 X3ttt A7) = 3¢9 AHS CDM-

[e}

O::‘

LMy RO ot nE o

4 & r\r

:T:
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25 7oz § CSI-RS 99 F-2"el digh Aow, 7] Adwd wt=w CDM-2 7|8k 12-/16-port CSI-RSel tf
3 full power utilizationg $)3le] PDSCH thH] Hth 9dB2] power boostinge] T L3}A @Att. o]= CDM-2 7]
HF 12-/16-port CSI-RSE &9 A] full power utilizationS €3ste] 71& tiH] 2459 hardware’} ZodTS
oJu]sttt. A7) release 1304 o]2 aesle] CDM-4 7]¥ke] 12-/16-port CSI-RSE =18t om o] A% 7]
F3} & 6dB power boostings E3}o] full power utilizationo] 7Fedl|xAl # olol tJ3le] release 14
oM<= 32-port 7kA[¢] CSI-RSE $l8to] CDM-8 7]®be] CSI-RSE E=%ish3itt.

LTES] Rel-13 FD-MIMO 2 Rel-14 eFD-MIMOCIAE 327071419 <tHIUE A 93}7] 93+l non-precoded CSI-RS
(class A)9} beamformed CSI-RS (class B)E& A 93tt}t. 317] ¥ 32 Rel-13 ©@o] non-precoded CSI-RS<}
beamformed CSI-RSE X 3}7] $13te] T8 ALE 93l eMIMO-TypeS AA W= AL YehfE Folt}.

[ 3. Non-precoded ¥ beamformed CSI-RSE 913+ eMIMO-Type 4174 ]
(a) CSI-process W2l eMIMO-Type A4

—— ASN1START

CSI-Process—r1l ::= SEQUENCE {

csi-Processld-r11  CSI-Processld-r11,

c¢si-RS-ConfigNZPId-r11 CSI-RS-ConfigNZPId-r11,
csi—IM-Configld-r11  CSI-IM-Configld-r1l,

p—C-AndCBSRList-r11  P-C-AndCBSR-Pair-r13a,

cqi-ReportBothProc-r11 CQI-ReportBothProc-r1l OPTIONAL, -- Need OR
cqi-ReportPeriodicProcId-r11 INTEGER (0. .maxCQI-ProcExt-r11) OPTIONAL, -- Need OR
cqi-ReportAperiodicProc-r11 CQI-ReportAperiodicProc-r1l OPTIONAL, -- Need OR

“ey

[[ alternativeCodebookEnabledFor4TXProc—r12 ENUMERATED {true} OPTIONAL, —— Need ON

csi-IM-ConfigldList-r12 CHOICE {

release NULL,
setup SEQUENCE (SIZE (1..2)) OF CSI-IM-Configld-r12
} OPTIONAL, —— Need ON

cqi-ReportAperiodicProc2-r12 CHOICE {

release NULL,
setup CQI-ReportAperiodicProc-rl1l
} OPTIONAL -- Need ON

11,

[[ cqi-ReportAperiodicProc-v1310 CHOICE {

release NULL,
setup CQI-ReportAperiodicProc-v1310
} OPTIONAL, -- Need ON

cqi-ReportAperiodicProc2-v1310 CHOICE {
release NULL,

setup CQI-ReportAperiodicProc-v1310

_10_
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} OPTIONAL, -- Need ON
eMIMO-Type-r13 CSI-RS—ConfigEMIMO-r13  OPTIONAL -- Need ON
11
}
—— ASN1STOP
(b) eMIMO-Type 27 wiel $1% shefw]e] 24
—— ASNISTART
CSI-RS-ConfigEMIMO-r13 ::= CHOICE {
release NULL,
setup CHOICE {
nonPrecoded-r13 CSI-RS-ConfigNonPrecoded-r13,

beamformed-r13 CSI-RS-ConfigBeamformed-r13

}

}

CSI-RS-ConfigNonPrecoded-r13 ::= SEQUENCE {

p—C-AndCBSRList-r13 P-C-AndCBSR-Pair-r13  OPTIONAL, -- Need OR

codebookConfigNl-r13 ENUMERATED {nl, n2, n3, n4, n8},

codebookConfigN2-r13 ENUMERATED {nl, n2, n3, n4, n8},

codebookOver SamplingRateConfig-01-r13 ENUMERATED {n4, n8} OPTIONAL, —- Need OR

codebookOver SamplingRateConfig-02-r13 ENUMERATED {n4,n8} OPTIONAL, —- Need OR
codebookConfig-r13 INTEGER (1..4),

csi—IM-ConfigldList-r13 SEQUENCE (SIZE (1..2)) OF CSI-IM-Configld-r13 OPTIONAL, —— Need OR
csi-RS-Conf i gNZP-EMIMO-r13 CSI-RS—Conf igNZP-EMIMO-r13 OPTIONAL -- Need ON

}

CSI-RS-ConfigBeamformed-r13 ::= SEQUENCE {

csi—-RS-ConfigNZPIdListExt-r13 SEQUENCE (SIZE (1..7)) OF CSI-RS-ConfigNZPId-r13 OPTIONAL, -- Need OR
csi—-IM-ConfigldList-r13 SEQUENCE (SIZE (1..8)) OF CSI-IM-Configld-r13 OPTIONAL, -- Need OR

p~C-AndCBSR-PerResourceConfiglist-r13 SEQUENCE (SIZE (1..8)) OF P-C-AndCBSR-Pair-r13 OPTIONAL, -- Need
OR

ace-For4Tx-PerResourceConfiglList-r13 SEQUENCE (SIZE (1..7)) OF BOOLEAN OPTIONAL, —— Need OR
alternativeCodebookEnabledBeamformed-r13 ENUMERATED {true} OPTIONAL, —- Need OR

channelMeasRestriction-r13 ENUMERATED {on}  OPTIONAL -- Need OR

}

—— ASN1STOP

A7 # 39 st & 4 = non—precoded CSI-RSQ] TS A3t EHo|th

Non-precoded CSI-RS9] ZH-$- 7]&3d o] He WIS 7wto g slo] ZHzte] HA4% QHHYUE 7|uto g wido] 7]

_11_
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A =ko Al RI/PMI/CQI 55 ® & o5 Ve R HolHE ~AEH st 7]E°]tl. Beamformed
CSI-RS®] A5 71A|=r0] whd AsoF 3= CSI-RS port+E& =olil HAZ ] CSI-RSE A W3
TE Fo]7] flste HAY = S8 WAl HEeta wido] olE MEsHA oM TEAs
Z 93 ons=g) vk %JE% =Y 4 9tk o]H 3 beamformed CSI-RS: beamformed CSI-RS HES ¢
Al 7R Tl wrdoll Al gk CSI-RS A9 4= (K)ol whel cell-specific CSI-RS€} UE-specific CSI-RS=
ez 7 vk AATlelA AFe ukek o] Al Aol A #3 ® WS CRI(CSI-RS resource indicator)E &3l
Aeste] g Al RaE &3k cell-specific CSI-RS®F €] UE-specific CSI-RSE ©@dolAl #=Z sl €
W& AEste] @do] o]& 7wt w Aqd HuE HiseSE gfu, olo] wat RS SHIHEE His & 5 9l
o}, webA], cell-specific beamformed CSI-RS®] -9 &5 7€) CSI-RS A4 (K>1)& AA3ste] w@do] vjwdt
T UEZE ojof 3| UE-specific beamformed CSI-RSS] A% dte]l A (K=1)& AAsle] drdolA Q4
AH ARE BusEE b, &= 5% UE-specific beamformed CSI-RS 52& oA|g o),

it

i

UE-specific CSI-RS+= cell-specific CSI-RS¢} H]amsle] RS QW=7 HX|qk o] W2 SRS, non-precoded
CSI-RS, cell-specific beamformed CSI-RS T o83t Ak A e HRE Fr3lo]ok ELE}L D}ﬂo] A
o}, upEhA, ol Zhzte] AHe Agetal ddS Rgsly] Yt ZHzHe A3 hybrid CSI-RS =2 hybrid
CSIE AFEE 4 ot 817] = 62 o] 3k hybrid CSI-RS B2 oAlgE R o|t},

A7) & 64 EAISE ukel o] hybrid CSIoA] ©@hdbe F 7] o]k CSI-RS &2 CSI EFlS AFste &=+st
o} wehA, ol# e TS Y8l F Ul o2l eMIMO-Types A wrolof dit}, o] uf, o]Z WA eMIMO-Type
I FA eMINO-Typeolet & 4= dth. o] uwl, 3VHA eMIMO-Type RI(1)¥ i1(1) W& ®aghch, o] wf, RI
o AS ZIATAA o] A Fhed W o gig dEs ®Bashr] 9ste] 7 e RI e Ba &
Rnom " g 1% 39 & vk, A7) RI Bale] Hate] AHA eMIMO-Typeol thate] ©d2 i1(1)& H1
e o o, olglgh i1(1)> ©de] RI BEad wreh Mg o] o Hale] Wi A& 7| A5dA &
g5 985 A Bk ZA=S oled AMA eMINO-Typeo] A8 e} Hire] 7|wkste] FHA eMIMO-Types
% CSI-RSE A% 4= o, Wi o]gd CSI-RSE A3 i2(2)9F, I, RI(2)E Hashy o3 1
e 719 UE-specific CSI-RS (class B with K=1)3} Z& 4 ok, A7]el dste] AWHA eMINO-Type©]

class B with K>1 € 2%, RI(D), i1(1)3 &g RIZF a1 2 4 gon, FHA eMIMO-Typed H2He =9
3ftt.

>
>
N
=
<
jlon
-
o,
()
w2
%

fi

X
o
N
~

eMINO-Type tell= ¥Ad&
o] CSI-RSl th&h Ad “3el =
3] AREE g olth. ERE, o]EfE WA eMIMO-Type] AE &

eMIMO-Type®] RI(2)¢] B F7]e] Al 4 9lom &g A= RRC

wa EdAS el Aot

S WFEH T g ]

Hie B ’\]@94 Bi F7)& T‘?ﬂ’“ﬂ

3 49k 3 5 LIE oA HIF714 Ad dE
o

Value of C8l request field Description
“00° No aperiodic CSl report is triggered
‘01’ Aperiodic CSlreport is friggered for serving cell ¢

Aperodic CSlreport is friggered for a 1st set of
serving cells configured by higher layers
Apenodic CSlreport is triggered for a 2r4 set of
senving cells configured by higher layers

‘10°

:111
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[ 5. Al HE 0F718 s=m Aol g HF7)8 o= e ]

Value of CSl -

request field Description
‘000" No aperiodic CSireportis friggered
001" A[ialen'odic CSlreportis triggered for a set of CSI process(es) configured by higher layers for serving

cell ¢

‘010 Aperiodic CSlreportis triggered for a 1# set of CSI process(es) configured by higher layers
011 Aperiodic CSlreportis friggered for a 20 set of CSlprocess(es) configured by higher layers
100' Aperiodic CSlreportis triggered for a 3 set of CS| process(es) configured by higher layers
101" Aperiodic CSlreportis friggered for a 4t set of CSI process(es) configured by higher layers
110 Aperiodic CSlreportis triggered for a 5% set of CSl process(es) configured by higher layers
117 Aperiodic CSlreportis triggered for a 6 set of CSI process(es) configured by higher layers

3E 4014 ‘serving cell ¢ ¢ oml= HIFTA = AR g B ERD Ag-oF @y AR 2AEES
2% DCIo| *¥3t%= CIF (carrier indication field)7} A|A|3}+= A3F& 3 CC(Component Carrier)el] A=
e CCE omgth. = o]l ‘01 2 AAR nF714 g AAzkE F4lshd a2 CIF7E A A&
= AFRE A CColA oot Faw stk a Co v=w ARE M €k ghde whdo] ‘107 T ‘11
R ARE NFY Ed JARE FAsHE RS CIFZE AAShE AR A CColl tiste AH = AAdE
a3Fg A CCol tigk v=9 FHE dEsHA Ak Al HE v]F7]4 gEW AL JA] F HE A A2} )

I 4

(o]
o
158 hybrid CSI S2tell glo] w5714 A e Jn nag =87

% sk Wgela, 7

A
stek. ARAE F A T ] eMIMO-TypeRhs: RIl3t%

ﬂ%%HH—E F7HA
T 3] =
SRS sHe ol ¥ wye 4] wFIH AY gu B3 HS Agta,

H
H
=58 EF 2y

I

AW A wRe T A Zo e eMIMO-TypeWHs R EE 3t Wiold, 7|X=e tito) A & F dh)e]

eMIMO-TypeS HILsw== 317] 9late] 7|Aw9] AAE o] &35te] o= eMIMO-Typee] Hid ZQIAE 44 +
Ark. & 5o, 091 A5 AR eMIMO-Type®] A el BEE Bstar, 120 A5 FHA eMINO-Typee]

g A HRE Buses @ 5 gtk olye AA] WS shv|ek s 4 9l

@ 714 g A AR BIE 93 eMIMO-Type *IA] ¥ 1: RRC RS 3] AA|

® HF714 Y gu AR Hus 913 eMINO-Type AAl W 2: DCIE S35 A4

E71E A gE AR RanE 9% cMINo-Type 44
ol2]gt eMIMO-Type B3l Ao that RRC BE=Z oA & Ao},
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[0137]
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[0139]
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[0141]
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[¥% 6. eMIMO-Type X.a1 Ao gk RRC =]

COI-ReporthiperiodicProc-rll ::= SEQUENCE {
cgi-ReportModelpericdic—ril CQI-ReportModeliperiodic,
triggerdl-ril BOOLERN,
triggerid-rll BOOLERN,
triggeril-ril BOOLERN

i

COI-ReportiperiodicProc—v13lo 1= JEQUENCE {
triggerd0l-r13 BOOLERN,
triggerdlil-ri3 BOOLERN,
trigger(il-ri3 BOOLERN,
triggerld(-ri3 BOOLERN,
triggeridi-ri3 BOCLERN,
triggerili-ri3 BOOLERM,
triggerliil-ri3 BOOLERM

i

COI-ReportBpericdic—wi4ll CHOICE {
release NULL,

IeTup SEQUENCE [
triggerl-eMIMO-TypeIndicator-ris BIT STRING,
triggerZ-eMIMO-TypeIndicator-rid BIT STRING,
trigger3-eMIMD-TypeIndicator-rid BIT STRING,
triggerd-eMIMO-TypeIndicator-rid BIT STIRING,
trigger5-eMIMD-TypeIndicator-rid BIT STRING,
trigger6—eMIMO-TypeIndicator-rid BIT STRING,
trigger7-eMIMO-TypeIndicator-rid BIT STRING;

AF7] 9] CQI-ReportAperiodic-v1410o| A 7] &=+ trigger 1-eMIMO-Typelndicator-r14%-8 trigger7-eMIMO-
Typelndicator-r14ZE S3l 717+ eMIMO-Typeo]l A EAl ETlA AAE AT 4 Qo). oE 5o, dld ko] 0
A AS Y EFTYAE AHA eMIMO-Types EIsEE sla, 19 A FHA eMIMO-Types R IsEE =
Aotk o] s RRC AAHES T3] @2 DCI F7o wE AWEA] H2s 4 sy 5}‘49] eMIMO-Typeol| &k
HF=7124 Ad ZeE 2ad 5 o, olE Fi v 78 EREE AANA F

o] wj, A7) F9 eMIMO-Typelndicator® bitmape] F7]&= &g EgAdA AA| AA 753 CSI process?
Fob S F Ak dE B, vF/1H AY AE Bae EyA 01 F& 0019 B9 g Ao g HuR, 4
W7FA1 2] CSI process WHS EZ|A 7Mastch. olgdt 49 g EZAE 913 triggerl—eMIMO—TypeIndlcator—
rl4:= 4 bits 7HE F vk TS, 01 52 001 ALe d=9] A9 (dF £°] 10, 010, 100, 110 ) 570
7HA1 9] CC &2 (SI processE E7A 7M53st2= 5 bitE 712 4 o).

T oE YHeE = g A4 HEZF hybrid CSIZ AAE A F 79 eMIMO-Types 2z CC =2 CSI process
o] o ?i 3= Wo] gtk 9 S0, EA 0109 CSI process 7} 57/ AAEW, 1 F 3709 (SI
process”t S 709 eMIMO-Typeo] AA"E A9, @l s EZA 0102 93 trigger2-eMIMO-Typelndicator-
rl4e] 3 bit A4S & 5 ).

T, 7)o TR WHE £88 4 k. ] EFA 01 32 0012 CIF =9 o3 XAl serving cell

of thak AA|Z 3 cellel hybrid CSIS A ¥3k= CSI process? F7F W= 4 Advk. wgbAd, 01 =& 001

o= &4 4 bite] S AFEsta, UHR EZA =5 913 A2 hybrid CSI 7} A7 % CSI process?)
Tl A& 4 U},
A9 AA B AR W 5L J|X]o] Yl A RRC =S AR & of AR Fs=9o ¢S Hidlelw, as

_14_



[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]
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2~
T
W2 CCol rok et A719 bitE Ze AAS AREShs WHolt. o] A, 311% Ed A7} 5 bit
=] 2

T ge

A S eMIMO-Type XAIE 9t EZ]A A= 9A] 5L A71E Z2HA =1, 32 bit 4 A5 »7A = 32
bits ARSI}

371 RRC A7 WHolAl RRC AA 9 71 59 HEE 3ld E A AAE CC =2 CSI process & 714
2 serving cell index (& £9], ServCelllndex=0)Z zt= 7F4 w-& CSI process IDE ztE (C &2 (SI
process HE 7} =& serving cell index ® CSI process IDE zr&= CC 3-& (CSI process £0.8 A|A|E 4=
AT},

714 A e AR Bas 93 eMIMO-Type A4 WY 12 DCIE Fa) #|Aas Wgol
gk RRC Z =9} mpx7tA|2 DCIE F3ll XAl g ghol 0 ¢ A5
3 EglA ® (C =2 CSI process & HWA eMIMO-Types H I EH star, 1€ 7

HsteE sk Zolth. o]2fg DCI A& Fa 224 dto] eMIMO-Typeol thgh H|F7]4 d e &

AF7 oA

o} Cl

g HIFE Ad A R EgAE
Kol

=

ko)

off

g 2ug
T oAeH, olF T3 TwEe 7 BEFEE AL F k. olglgk DCI AXE BF7IA g AdE RiE
st 43 "3 DCI, & DCI format OYF 45 S Ad 2 5 9or, 52 A 52 aF9 dEEo] F#3)
£ 3%9 ICIE &8 AANHE AL 7Hestrt.
go] Ak A DCIE F3ll H]F714 CSI reportings 3 eMIMO-TypeS R & uf, ke A &3k PDCCH
B352 9ste] dto] A W DCI9 A5 &S] Yolok ). o]# gk eMIMO-Type DCI bite] &4 ojF&
RRCE S8 AA F2 134 ez d3d F Uk, Al 2 AAde] A5 ddolA AA CC =& CSI

3]
CC &% (CSI process % hybrid CSI% AP EF AA HAY Z2 koAl v]F7]
5 44 # CC 52 CSI process & ©]= 3letE hybrid CSIE AHst=es A4 €

AT % vk,

of wl, DCI A1A]°] bitmap®] Z7]:= 1 bit & 4= A, o] wf, a7 DCIl whet Al eMIMO-Typee 31 DCI
2 Z3 Egl7 ®© EE hybrid CSIZF AA%E CSI process & (Coll A=A €}, o uf, Exr & (SI
processt} CC % hybrid CSIZ} A=A ¢k (SI processtt CC7F A8 4 o]&ld 1 bit indicationd F
Alg 4 Q.

o] wj, DCI A|A]9] bitmap®] A7|= T AA HEZ} WA vF7]14 A e B Eg7] =0 dAH H
] CC =2 CSI process®] Fol A&st= WHol . d& E9, EEA 01001] CC = CSI process”t 571
MAE 3, Eg A 0019 CSI process?t 4 7} AR H A, 74 & v E<C 52 DCIE A Y3HA FHrot.

o,
o
9
i)
rot
=
=
e
[
N
S
N

E oo geRe 9 A wEZ QA HlEr1A Ad dE B B A=A hybrid CSIE Ao
T 71¢] eMIMO-Types %te= CC =2 CSI process?t o ol dA&sh= WHHol k. «& E9, EA 0109
hybrid CSIE A3} CSI process?t 570 AA =™, Eg]A 001 hybrid CSIE A3} CSI process”t 3 7H
A d AS, 7HE & ¥ESQ 58 DCIE A ¥hstA Ht.

o] TdoA RRC =& A4 & o 44 B & HAgeH, &

Fdol k. T3, 79 DCIE B AAHAA H5 719 bitE o]
78‘ , 7 #S59] HEx dld A Ao A" C =2 CSI process & 7FE W2 serving cell
index (dﬂ-a— Sof, SeerellIndex=0)€ z¥= 7} wke (CSI process IDE ztE (CC 58 CSI process F-E 713
=2 serving cell index ® CSI process IDE %= CC =& CSI process o2 AAE 4= QlT},

<Al 2 AAd>

A 2 AAe= @e] hybrid €SI & XYdel o] 7[A=re] E]A 3 (C =2 CSI processell tiste] E&
eMIMO-Type2 TF Hisl= Ao &3k Aot o] w], wo] o]gist BE Y A HRE JUolE & A<
o] B3E7 FUtekAl "vh. BE, dide]l RE AY AE JRE JUoE b & AS, 7IATo] e
dto] BE Ad JH FEE JUHOE S EA, F2 skl Ald AdE AR kS Jdo)E slEAe s

gelsk= Aol dasirt. wepA, ©E ojgjg wEe] JuolE THE UE capability® 7|X|=olA Rad
T Atk a7 % 72 olHE TEe] ulo]E sl #3 capabilityE <AIZE Hloltt.
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[3E 7. eMIMO-Type X.a1 Ao 3k RRC =]

MIMD-UE-Parameters-rld ::= SEQUENCE |
hybrid-C5I-nonPrecoded-rld ENUMERATED {supported} OPTICMRL,
hybrid-CSI-beamformed-rld ENUMEBATED {supported} OPTICNEL,
simultaneouslpdate-eMIMOType-rid ENUMERATED {supported} OFTIONAL,

1

’}7] hybrid-CSI-nonPrecodedi= ©'&°] non-precoded CSI-RS®} UE-specific beamformed CSI-RSE 7]Rto = &
hybrid CSIZ A Y3S vehli7] 93k capability™, A7] hybrid-CSI-beamformed= ©#o] cell-specific
beamformed CSI-RS9} UE-specific beamformed CSI-RSE 7|wto.2 3+ hybrid (SIS A Y¢S Yehlz] 93
capabilityth. ©&o] o]t capabilityE WEMNZ] f3lA= ©Eo] 212} non-precoded CSI-RS9} beamformed
CSI-RSE A Y3l= capabilityZ} 7Fsd o whgo] capabilityE YEW=EZE & 4 v}, 317] & 88 Rel-
132} non-precoded CSI-RS®} beamformed CSI-RSE A Q3}i= capabilityZ} 7Fsd W] @to] 7|x|=ol Al =] A&}
© RRC Z=5 yehd Aot}

[¥ 8. Rel-139] non-precoded CSI-RS$} beamformed CSI-RSE] capability ZX=]

MIMO-[E-ParametersPerTM-rid ::= SEQUENCE {
nonPrecoded-rl3 MIMD-NonPrecodedCapabilities-r13 OFTIONAL,
beamformed-rl3 MIMO-UE-BeamformedCapabilities-rl3 OFTICNAL,
channelMeasRestriction-rl3 ENUMERATED {[supported} OFTIONAL,
dmrg-Enhancementg-rl3 ENUMERATED {supported} QOPTIONAL,
c3i-R5-EnhancementsTDD-rl3 ENUMERATED {supported} OPTICHAL

1

71014 release 13 BE7F AAIE AT, A7) capabilityolli= 12/16 CSI-RS port 7]¥+e] release 13 &

9} 32 CSI-RS port 7]¥Fe] release 14 BE7F BF add & Jow, & 5 shirte] A4 HAS ”ﬂoﬂ-r-
hybrid CSI capabilityS UeRd 4 tl. o= S|, release 14 capabilityol¥ non-precoded CSI-RS7} &7}
5 3 Aow AAEYA W, release 13 capabilityZ} non-precoded CSI-RSE A ¥ 7 %ol hybrid CSIY]
capability® YeRd 4 St}

7] UE capability: ©% ¥z sy By 2 F£x 9on, Z2 ddo] TNE =& BOBC(band of band
combination) HZ 93 FdS A Y3l7] fsle] ™™ =2 BOBC H =& TM¥ BOBCE FAlo Yo Hu =
oA o AS, Aol Fe MIMO-UE-Parameters-r14%=  MIMO-UE-ParametersPerTM-r14, MIMO-UE-
ParametersPerBoBC-r14, MIMO-UE-ParametersPerBoBCPerTM-r14 522 %7]¥€ 4% At}

71 % 79 hybrid-CSI-nonPrecoded®} hybrid-CSI-beamformed ] ©3dle] F 7FA<9] eMIMO-Type E5ol ojgh
Adlo]EE YEl = simultaneousUpdate-eMIMOType> “J7]ollA <153 hybrid-CSI-nonPrecoded -2 hybrid-
CSI-beamformed & 37t @S S3l] A HAS o dhdo] A = Ut}

%}7] UE capability BE=E 7Iwko g 3te] 7]x| =3} @S hybrid CSI A&l glo] el eMIMO-Type ¥H&
JulolE & AR ZHE EE eMIMO-Types GUIOlE & A JIAE &3 4 Aok, AHA HHE 7|A=50]
ol Ao A AAskes WHolth. AVlelA AFd wde] HuoE 5EHE g VA v

oAl RRC Z=2 Ea] AATozHn vto] 34 BE eMIN0-Typed QUOE S22 AA|etaL, e o] A
of W} hybrid CSIE AAE RE CC =& (Sl-processe] thale] EE eMIMO-TypeS QUlo|E 3 4= ). o]
H3 AL A 1 AAdolA o1F3 RRC A o] dte] HE F& hybrid CSI & AAH CC =& (SI

=

3]
process ol W& H|E =& gF EZ A7} A¥hst= HE =2 AA CSI process E CC7F 28 ® HEES E3
A<
T

-
'
=2
o
)

< UE capabilityel whe} P4 oz offeb= Aok, e e g Ae) Bi ddolE= 7]



[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]
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Ao Al A Felstez F7FEel 71R o] A Aglo] ©iEtke] UE capability WHe 2% RE eMIMO-Type2 Ul
OlE 3= Ao Felsh 4= glon, o]ye Wy yX= 9 wibo] A addy oWI=E sk & 4 )
= ol rt.

wae AATAA 37 A 1 AN A 2 A AFE Shbe] Ao-Typew RaFAL T 79
NINO-Type R wamsh el thato] RRCZ 44 wg 5 giek. mebd, oleld Fest v shiel
5

eMIMO-TypeWhs B USEE 3li= A9, A7) A 1 AA o ellA 3 RRC TE 22 DCI =9} AEdle] o=
eMIMO-TypeS Hilsloof A& 7|A| 72 o, F ) 59 eMIMO-Types HI3EZ

o)

A

% S ok, olE, Al 1 ANdE wie] Azt Bzt

L gl A A wae digk enEl=E 249 5 e el o, Al 2 AAdE TIA=Fe] F o Aes A
A = 3} "E

el A7) wiiZel ol& ZIA =l Al HAMAEY & 5 =S 7] gl

A9 W 1o 2718 R cdolok @k, WA, Al 3
b A

ite] £4) % ol s RRC 44 WEE Fa) 4

VR A L)

ol Al AL8% hybrid CSI-RS, hybrid CSI+= Y3 ou]& AE-E 4= 1o™ | non-precoded®} class A
18] beamformed®} class BE 53 ou|S zhi=t}, T3 A7|oA AFH eMIMO-Typed CSI reporting
typelo. 2 A @ 4= gl o]o Hale], 7]l dAF® RRC % DCI o] WAL dood uel g2bd 4= 3l
o ERE, ATl T2 27FA 9] eMINO-Typee] EAeh= AS 7HAste] AralAwt, o @2 59 eMINO-
Type Hoh #jeld 4 gt

ool Hate] AvlelAE F2 WFIA AW FE wans sgeAw, 47 wHe /14 Ad Add maol
% U5l 489 5 Ao
% 78 B oune] AAde] mE Uwe B4 £AE EAsE AR

T 78 #Azshd @Ze 710 @Al hybrid CSI-RS Ao tidh A4 ARWE =213, o] w, eMIMO-Type©]
non-precoded?! H H4A HAWE 7|x2, CSI-RSAl Wt LEQ] Jl4, 28 oteLfe] 4291 N1
I} N2, 29 oversampling factor$! 01, 02, ©h<= 7He] CSI-RSE H%3l7] 93+ dhube] subframe config &
A5 2] 93 55 N9 resource config, codebook subset restriction @ AHX, CSI X ¥ A
B, CSI-process index, 12| HEHH AR FoH Holx slus &esk 4= k. o wl, eMIMO-Type©]
beamformed$! 7% &< 7H2] CSI-RS resource®] resource config subframe config B ¥EE 4, ¥E AdS
Adats ZE=EH AY A5, AFHY AH FoA Aok shts IEd 5 ). ofFol, ©d2 720 TA ol
A HG 9] eMIMO-Types A Y3t CSI-proicessel et =1 M7 (feedback configuration) HEE T4
s}, sl A Bl PMI/CQI 7] ¥ @A RI 7] ¥ XA, yideband/subband ¢J%-, submode 5] AA
2 ¢ oA, @Ee 740l A Y ARE 7|WoF CSIRSE FAlEHA o] 2 7|wto® 3ol 71X ¢Heue}
ko] =AY Abole] AU FAHTT, e 740GA A, 7] FAHT QLS vwor, A v
AAE o]&3ste] T=w AW (RI, rank, PMI R QI & AGEc. o] uf, ojzjg = o= & Ur

A okst eMIMO-Typeol]l ther A3 Ax | H sfojok dl= eMIMO-Typeol st A AW eMIMO-Type A H| o]
sk A AR To] A xeE 4 gk o]F dre 750 GAloA 7R =] = HA | ulel A s
B glold)e] 7] Hew ARES VAT oR AEste, olxd widE el fE Juw 4y F B

34 & v
% 8 ¥ wge] AAde] mE /AT BA #NE EAE wA Rl

L 8% F=SHH A= 810 WANA, MBS 547 A% CSI-RSel| sk 244 AHE dde dFst.

7] A7 AKX o] wf, eMIMO-Type©] non-precodedl 78-9- CSI-RSell it X EQ] 4, k8 Qtelve] <l

N1Z} N2, 2 oversampling factor$l 01, 02, tha 70¢] CSI-RSE AE3}7] 93 shbe] subframe config

2 ARAE A3 Y% 55 /N9 resource config, codebook subset restriction ¥ M, CSI K ¥

A, CSI-process index, 12l AFHH AE FoA ok sus 3 5 Art. o] wf, eMIMO-Typeel
e

beamformed?! 7% &< /M9 CSI-RS resource®] resource config subframe config ¥ ¥E 4 XE Ag&
APhete Z=E A9 A5, AFHAY HH FAA Hox s XFT F Aok, o]Fd, 7|A] & 820 A

T
S
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[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

TAH oz Ao)F-(920)=

o N 2 Hi oo oX o oo g rx )y X qlf

47 And meh e gu
w17 gno] e s gelgeld 7] ARen AsdEs B
71 A= 0. 2 8¥E (CSI-RS(Channel Status Indication - Reference Slgnal):—z
/Kg/ﬂfﬂ— _Ti]‘:Hﬂ XJE.E_ /x1-7]

5

CSI-RSell 7] %3}
Ao 7-(920) =,
71 Z1A =] by XE O

2}
2

i

(M oo ol HI T K

ki

g
a

o) e 9 %&%
A ggata d= A9
0)% rﬂ 5‘1.“%]—6‘1— 2= 0] L &

datar 3 epolel A4

A B9 eMIMO-Typeol 3]93}+= CSI-RSE 7]Hbo =

/\g A]

&ﬂ.@‘,ho&rﬂﬁi

M X & rs&

U R A )
9 o > o

T3 Al

5-(920) =

A=
g

Al

o
o),

5
l m

e Eojo
o -y %2

M

10

10&

@, o2
1¥= CSI-RS 2 Fjowl &9 AJuE 53] dagh ﬁ]Ebﬂ,q ARE Fusta, A7) =9
CSI-RSE& /\]——&o]-oq HaLe =

PDSCHE

fr
1
i
~ &y

Asdd. A Auds
ol 448 & gtk

PMI/CQT 7] &
o] wj, olzg =
Blojof &l eMIMO-Typeol ™idh A4 AHH
R
714 A4
B slojok = eMIMO-Typedt
830 w@ANA A
g3t}

[sig
=
& Ad Ars 7 ]%Qi—r‘ﬂ o é%
= Z
e

sl Ao F-(920)= A

Fggth, ®=3, 7)Ao
a9 PDSCH <=9 sl PRGY A7) 2
mr. T 9o A= thato)
FYE = 7w

B, gAY 7

ks

1-0{1

o)

ol I TAE

S ge

g
> i
CO-
rir mﬂ
> o

2

ol

A
[ ol

filo

_V&

s oL
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oL lo
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f
ox i &
1o,
N

i
p‘Lt
T
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o>
N
~N
N,
HI

o

fr
o
i)

_l

¢
P,E

K
Jfu

o] F-(920) &= A7

ew AnE Ag/Ho].J_ AF7]

2.

o] 4-(920)= 7] A= o= 5-E CSI-RSE
}7] A FjEw AHE A7

W oM ARE FAISEAL,

18+ CSI-RSell 71&3fe] 7=
el 1°if(920) 71 A =9

o ) zee F44 9)

=2 Ao H-(1010) 9k E4
1012&4. TAHe R,
o ﬁ]EHﬂ ElolW & wdoA I
b oole] whenE e vEuo

TM~J—

QXA RI F7] Z
AAgol= B oA AQkst eMIMO-Typeol digh 474 A
eMIMO-Type Qulo]lEe] gt A4 Hr Fo] A x3d
A= A" CSI-RSE dEE Afsity, dEe otey p
of gk F7HAR1 Ads FAgt. g g=
ole slg3sl= CRI,
Efojeo] SR REH = JRE FakaL,

(92005 FI3H. SAF(910)= QF-(dE
5 X x

Ku)
(]
E
Do
f
S
k)
o
\J

l%(910)5?% 111®T(92o )=
f‘z

A e

A7] 7R =) ¢HU XE % W2 I3y wlER A(precoding matrix)S Z2F A
ko] #AN| 718k el 714 (additional) EE]FZY WEYFAE T

FAlskaL, 7]
Z|A =l Asd 4 3
A ] gk shubel Zejsg vl EE X (precoding matrix)E A€ 5 ).
37 NNAFo R (SI-RSE A8k, %
W ARZ AL
Zk QY X E 1F

s Ay ARE SN 5 gt
ol wheE 7T P FERE EA

AE(1020)F 3
A o] F-(1010)

JEu gRE S8 A B

SIHS31 10-2018-0047891

3= = d A (feedback configuration) HEES
QA wideband/subband ©]%-,

ort M2 Ads FAsta oE
g AAstal 7)Aol AAe] w2l
RI, CQIE AAste] 7A= oz dFdnt,
s} 7] A= Zke] A

)

PMI,

Eol, 7IA=) =
Ao 7-(920) 8] Aestel] F=w G
X_H;_E Agx-hﬂ—u}
A= o= “—q‘:‘ﬂ,}o]-_L o/x\_]_
F3e & Aduk AE FAF(2130) = VAT o RS E

= 9 g e
AlZ7F 4=
Zé

o

Aal
Iy
1=
o
f
Ll
ox
oX,
ol
ol
N
Ho
o
=)
at
_lm
e

o2 Hon

0, I

Z|A =l g 4 A
Z

f
X,
)
P,L‘

o TS = A A Sy -

A3 CSI-RSoll 7] %3]
. o] uf AR (920)=, A7) A=
gk Aol (920)=

ge=w A E AASH
EE Q)
714]
‘_tﬂ— ,L]‘:Hﬂ Hx%
&7 1A =l A
A 2 Qe ¥

5

pad

| the=

o2l o

7]
7] AAE v gug
H

SRR

g
rr

g Ao} B (1010)= 7| A =S FAEE= B
%%91 A 24 Ag SIRS ALL o
Q5] A HF-(1010)= A SdFF-
J=u 47 9 y=ul glo

o
2(1020)= @z goly, 7% 2%



[0178]

ZIHSd 10-2018-0047891

%

9 odEw g SRS J15e AT o7 FAR10200E AolR(1010)9] Aol Fd A9
Bal nFE 4 CSIRSE WEE A%shn, wueRy Ad Fud o s=we Fast e 4
)

& o

rlr

FY(1030)7F A F-(1010)e] EFE ACE EASGOL, WEA ol A= AL okt Aol F-(101
O HJE sht ol¥el FE AE Azl oE 44 ARI @] AFHES FAR(1020)E AejAL,
A7) Aol st olabel Y& AEE AT & A Ed, AR(1010)E 7] 54 Ade] upe v 4
BE A4S AF e 44 4ns 4] dde AFHES 47 BAR10200E Ad & vk EF,
A7) A (10100 A7) A= ah} 1@194 NE AEE 37 wmel A, 37 sew 24 Auo]
£ e gol ol 7] dRaRE AFHE ASH YU FARES FAT(10200F AT 5 dv. =

&, Aol (1010)% wae] sj=u A7 w% A%, 7]
I} =

WA AR B 7] CSIRSell 7]&ste] Add vem RS 7] GEERy A8 5 vk o] o) Ao}y
(1010)= 771 71x=re] z; <tely X E Tl sl v=m 44 dr 3 QtHy £E 5 ko] dAel
Z|Zshes F7H dEw A RS AST 5 Aok =7, AR (1010)= v = Rl 7] xste] WaErE
CSI-RSE 7] el dFatar, 7] CSI-RSel 7|Zxsto] Ade y=w) Jus 7] ddeiyg 48 5 9l
U et 2 oEwe daldel mEd, B o] 23k bEy ofdlo] 7o FAl tHUE 2= V]A Sl A
CSI RSE AEehed Ao e 2ds dgehs A g Qe F4 SH/EE Sk AS wAE +

rz9 4%
910, 1020: &
920, 1010: Ao

930, 1030: AMG3=AH

=y
EH]
1 subframe = 14 OFDM symbols = 1 msec
* C
D
T30 I
B T Ny os
6
LESNNE T BN EEEE
- 12 subcarriers A ke DWRS
= 180KHz N O] oo
A I
B __E__ J CGontrol Channels
6
, 0 {"} CSI-RS/Muting
Control Region Data Region
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OMRS

[]
[]
[]
[]
- OO0+

HON, xH,)

k1
(N2
N

First CSI-RS :
2N, N, ports First CSI-RS First CSI-RS

X X XX XX XX XX XX
X X XX XX XX XX XX
XX XX XXXX XX X X
XX XX XX XX XX XX

l I l I l I
Class A CSI feedback : Class A CSI feedback | ------- Class A CSI feedback

Iy iz

i, COL, Al
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k1
N2
%))

Second CSI-AS :

2 ports Second CSI-RS Second CSI-RS

oo H XK KKK HAH AKX
KK KK 2O HK KK WK
2K MR X MK K
X X XX X o X X

| 1 | | |

Class B C3I feedback : Class B CSI feedback | -« ----- Class B CSI feedback

i,CQlLRI
=5l
First CSI-RS 1: { Second CSIRS - | First CSI-RS 2 [ Second CSI-RS |
16 ports L_ _2 Dorts __} 4 ports L_ _2 Dorts __}
,,,,, R I WA W MM KM L XHMHE KA KN W KK K KR
XX XX X XXX X ¥ XK MK KK X 3 MK WK X o W MK K
Class A eMIMO-Type: Class B eMIMO-Type: | ----- Class A eMIMO-Type:
11011, Ri(1] 1212, CQI, RI2] 11013, Rit1)
EH7
Hybrid CSI-RSOHl L3t & M 4 ~— 710

/

Hybrid CSI-RS 2 MW MH ME £A ~_ 720

!

eMIMO Type CSI-RS =& X 12 3 ~ 730

!

449} IS A BEE 0/010]
mEw 35 4 [~

Y

HONT EOIZ0IM TEY ¥ BE ~—750
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Hybrid CSI-RSO 4% 88 M= 88 |_s10
=Y 43 ¥ B2 820

|t—]

YoHN ELOIZOIM =Y B2 24 830
910 820
sug - =
Hoi=
MRSy 930
EHI0
1010 1020
sl - -
o=
PE S |- 1030
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