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owshe, '~ oWl ARES ST AFARE -RE AZEGO] B sfugojd A HE= on= of
ok, e ofmddE ol A Al RS dE R LA sl Eas T o] 43*1]*15% A
ANZIES 39D 5 Qo mEb, d d2A SR s AZEdY] FA8AS, AAAE LZE 14
28, s FALAE 9 Haa PHLAE 22 7L ET, TaARE, AFE, %*é%, ZRAA
=, ABRFds, ZRaf sne AaWES, EgoMs, e, welazan, R, goly,
Holguol X, HolH x5, Heoles, ofdels, ® Wess TEAT ?*é&i—‘é—ﬂ SRS QoA AlE

= 71%e d A o] pAess B SR AREAY MR pEeasd SR ¥ wdld
Stk Rt ol FAesE B O-RIEE tubols Ei el @Elﬂltlow}t el shuh = o]
CPUE= ABA7I=S Fdd = Sirt.

T A A2EE 2719 $A AFY MHEE ATstd AddA Holu & Eo], 3GPPS] HSPA(High Speed
Packet Access), LTE(Long Term Evolution =& E-UTRA (Evolved Universal Terrestrial Radio Access)),
LTE-Advanced (LTE-A), LTE-Pro, 3GPP2¢] HRPD(High Rate Packet Data), UMB(Ultra Mobile Broadband), %
[EEES] 802.16e 5o &4l Ei2t o] i, uFe) w7l dolf Mulas Aleshs o 54 54 Al
Hlo= wasta Q).

71 g a0 3 A="Y giEAd 42, LIE Al=®elAE  staFd A (Downlink;  DL)OlA =
OFDM(Orthogonal Frequency Division Multiplexing) &S A&stx A, F&FHA(Uplink; UL)olA= SC-
FDMA(Single Carrier Frequency Division Multiple Access) W2lS A-&3la vt A= @ (UE(User
Equipment) &2 MS(Mobile Station))©] 7]*]=(eNode B, &< base station(BS))Co.Z Holg & AojAlsE
Adste FAHIE Esta, FHde 7|ATo] dEE dolE F2 AolsE AFseE FAHA¥aE
gtk A7 22 v AHE w4 4 AR EE doly 2 AojHRE Aol B AIf-Fokg
AdE MR HAA #%F, = A4 (Orthogonality)o] 4 HsIES, dF H &FozHn 7} AL&29] Hlo]
H 52 Ao EE 23

LTE o]%9] &% F4 A|z=flowx, &, 56 SAANZHS AREA D Au]2 ATA 59 vhedet a7 AME
AHrEAl B s ¢ Qlojok aF7] witel] ThFE S AMS WEShE AH|27F XY Eojok gt 5G FAIAA~E
< 93 zEEHE Ana2e S7FE 2k Fd19 F4l(enhanced Mobile Broadband: eMBB), tif® 7|AE ¥
Al(massive machine type communication: mMTC), ZAIZ] AHXA F41(Ultra Reliability Low Latency
Communciation: URLLC) o] Qlt}.
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eMBB= 7158] LTE, LTE-A <= LTE-Pro7} A= dlolE A& Hrru H5 Fdd dHolg dF £=8 A
Tt e BEE Fd. & Eo], 56 FAAZHNA eMBBE s Z|Aw dHHCA sEFR A=

41 (peak data rate), A&FH AN E 10Ghpse] HW AE =2 AT = ojof 3},
, ko] AA A7 HdE SE(User perceived data rate)E Al&doF 3}, o]e} e o A1t
TEA7]17] f1E, gL $dE vds 48 UF &9 (Multi Input Multi Output: MIMO) A% 7|&S X233}t
T2 71Ee) e aqdth. =9 dAe] LTE7F ARg-dh= 2GHz WS tialel 3~6GHz £+= 6GHz ©]de]
el A 20Mz Hut 52 T i HEE AFRTORM 56 SAAZHA aTEtE HolH AE S5
o

2
S

20Gbps &

JRF

Q1] (Internet of Thing: IoT)¢} & & HH]Z:% 291817 S8 mMIC7¢
2 AbE JIFYE AlFar] 9 A dlelA oogge] A A9, vk
AW B, GaE e Az, wEe] Hg Hh So et AR oma&% ole] 7px AM % ok
& 71710 F2E o] Ba /%5S AFEmE A el q B o wE(dE S0, 1,000,000 T/kn)S A9
B sloloh G e WICE AR e Adasl B4 AES) Adh dol Aol AN Lok
@A X ThsAo] FOBR 56 FAAEFAA AFEE thE ARA OiH] BS 5 AHIAE &
3k miICE A Psts @de Arie] gz FAsojof stv], wie] wEHE A5 wdslr] 57w
w9~ 71 wiEe] A Ak battery life time)o] QT T}.

é—Uﬁ

upxjeko 2 URLLCS] 4-, 543 HF(mission-critical) &2 A}EHE AEe 7| 54 Fa Mu] 224,
Z X (Robot) XEE= 7141 FX(Machinery)el twd €2 Aloj(remote control), AFY AE&(industrial
automation), <1 W] &-&X](Unmaned Aerial Vehicle), ¥4 717 o] (Remote health care), |/ 33 &=
(emergency alert) Tol AM&ET AHIZZA, 2 AAA 9 = AHEE AFd= TS ATsoF gvh. dF
S9], IRLLCE A Ysl= AH)2e= 0.5 EElxRYy &2 54 HE XAAZHAIr interface latency)E T3] oF
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st F Al 10° o]3te] %) 9 58 (Packet Error Rate)e] QPAIaIS Zr=t}, webA | URLLCS A Q3tE A
H 25 98] 56 Al2=E2 v Au]zrtt 2R ZE AIZF F7H(Transmit Time Interval: TTDE AlF3fof
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TS, 56 Bl Al=F A whde] F7lsE 9 U 9 dAake 7AFe] e9skeE WU~ (Duplex) =
Agle] AAEE o] a=a 9k, LTEAAE Al 8 7& 92~ (Time Division Duplex: TDD)#} F3p4= #-38
2% 2~ (Frequency Division Duplex: FDD)ell uwhe} “Folgt 57|38} A& 9 % WHo] AUt FASHA,
713 AszE FASE F%57] A& (Primary  Synchronization Signal)®} H%7] A1 (Secondary

Synchronization Signal)7} A% = OFDM A &2 A4~ 7]X|5o] TDD =& FDDE AMg-sh=rtol uet o224
AAHEAT. webA gie FE7] AEet §57] AE3he] OFDN AlER FEAE = AIRE HA(Time Difference)
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ek, ey BodwelAs aeshs B8 BEEe A A4E A 1 B8 A%, A 2 5718 AF 2
U AYE TPk ol BHAA @, ke Az W Fog Brlsel A Bae] Wad Auetu b4
9 AE W el Ado] B/18 B2 TP AL wET ok

= 2 2ol e Eal gl= 56 Al AlaEe] EY1E Al B W Ad 2o A dE BolF

rir

s
a

FAAzHe] F78E AEeE Al 1 F718 Als (1-05), Al 2 F7]8 415.(1-10),
E‘?i 104 xﬂ 1 713 AF (1-05), A 2 5718 A15(1-10) 2 w5 A (1-
15) FI G HdA %"a’fﬁ AR A AFHH A2 o Azte] AFH= AZF £33 th53HTime Division
Multiplexing) T-%% zta Slth. Al 1 %ﬂi} 2% (1-05)& Haegh 170 o] OFDM A&= 744 + At
Eoakdo] w2 A 1 573 A5 (1-05)% shbe] OFDM AE2 TAEE RS 7MAHee] A nr, 2 ukao)

=
Ae A 1 5718t A% (1-05)9 /\P‘lﬂb OFDM A& o et do] AdHAY dAHHA= S
Asgth. A 1 5718 A5 (1-05)= 5% 43E A (Cross correlation) 545 2e AEX-7 Alg2~
(Zadoff-Chu sequence, ZC sequence) ’\]ii =& Maximum-length A|AEM-A|F2)E AFESEe] 4E 4 o

toA 1713 A5 (1-05)0] AHEEE AA2 dolsh AAF Fue WP slA AEEIR dt.

-

A 2 718 A5 (1-10)% Al 1 5715} A% (1-05)9F FAEHAl H A8 17 o]Ake] OFDM A&z A" 4 9l
R dHe e A 2 SIS AS (1-10)= 7 0] OFDM A ER AEEE Ag 7HAske]l WS AkekA]
gh, 2 dE A= Al 2§73 AE (1-10)el] AFEEE OFDM Al el whel o] AeH ALY A= &

Z2¢] LTEIA st Al 2 713 A& (1-10)E PN(Pseudo Noise) Al W+ Maximum-length A2~ (M-
AlA2)E ARESle] A EAA G, B W] mE A 2 F7|8F As (1-10)= N-Alg2 o]ge t& AldxE
ARSetE ASX wiASHA] etk dE B0, AEZ-F AFEE &8st 57 23 E A S Ja, A
ARl Cyclic Redundancy Check(CRC)E F71st & AW o7 AA H33E AR HAAE A 2 573} A&
(1-10) AFel AFEE 5 Art.

e AE(1-15)2 AEstazt sk AR A7 AHYAE nHlA 559, odE 4 F A, A A, &2
vl 7] dA4E OFDM A 82 7449 4 Ur).

A7 e A9 master information block (MIB)E A3k}, MIB% st AR FRE 95t tho]

ZIA =l F&at=d Badh HAo JRRkS ¥gtelm A|2F gigE gin] FL2 tidelA dFEHA f. Cell
selection X, RRC configuration AH 5 7]E} 44 HBEL system information block (SIB) 55 %3}
PDSCH g ellAl A=A =™ PBCH div] W tfolx AE= A €t MIB decoding A% MIB 4241 o] %
g T2 F AFE vAA HER MB AWEAE 28T 1 56 T4 FAAILFAE MIBAl= FHA9 4
A A HRro] dFEojof & Fo|r},

[ULE_&

A7) MIBE A4 A8 Al miminum system information (MSI) & t}¥3F 8ol2 XA = AHo| 7}53lHt.

il

A}7] SIBE AA A& Al remaining minimum system information (RMSI) 5 ©}okdk ol X HEHE= Ao 715

3t

oo AE A 1573 AE (1-05), Al 285713 A5 (1-10)E FL3F F3 S5 7w o] 1279 M-A
Ao oate] AEHE AL 7R olw W AL(1-15)9 AS B713F 25 gn] oF F wjo] Fu¢ X
S M 4 9len 256709 AMEAEeE Fate] dEE 5 vk Y] w71 2sE 9 BE Qg A
T4 L B3 AEE FAsE AAse AlEAE OFDMNS FAsHE ABglglefd wjEdstes Wil uhe)
gabd gl

= 13 Zol Al 1 5718 A& (1-05), Al 2 5718t AZE (1-10) 2 W% A (1-15)0] A vF3 +25
Zh= A, 71A el e wEt 718 A5 AMAE Hugh & 4 ke o] Aok m=d Al 1 F7)
3l A& (1-05), Al 2 5713 Az (1-10)9 W Ado] £ Fug A ALz A 2 578 2F
Z o)&3te] W Ad (1-15)9 FI|AUE HxE 3 5= & ol Ak, wEhbA 56 AlaEe] 5713
ANz AFS HoH W 19 2e As 25 a8 gl

%= 1e4 aube] SS block W Al 1 5718 AE, Al 2 B713F A5, a2n wEAde] AdEe 92 1-203
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3o P2 e #AE L AR Jbsdtt. oF Bl 1-25% ol WEAYel Al 1 B8 AEst A 2
$713k A% Aelo] EASAL, 1-303 gol WEAL]l A 1 F71sk AEst A 2 B8 AEnt oo £
S A% sbsdd. o8 g FRES wese Aol bseht ot ¥ Wy 848 594 gong 4
AR A ARt

oA AE Al 15718 A%, Al 25718 s 5A% Fe B 23 A% AL A4, 4Ha
i Fe §7)5 AEE P Adas ADAE F718 A5 Ausjeleld wgets Wl we @
@4 4 gtk

2 A1 5738 A5 2 A 2 5713 4
5
[s]

<
AABA = 2k Al 1 B8 AEst Al 2 Bolg A%
o ARsE Fog olA wgsE P

56 &A1 M=o A Aes dEsty] 9 OFDM A& stFY A % (2-05) WellA K 7He] AMrzfz
ol FdEr. K /e ABlelol= (2-10, 2-15)= ABAA ] HA (2-20) @2 Hojx Fupg Gl
AA sk . E714 §7P XM:EL OFDM A&& 74dsh= K 7He] Auajlol= 5713t Ale AFS S A1
Aele] (2-15) dlole dol AMEEE MufEe] (2-10)0% vhvo] A 4 glvk. dolH de] AMEE=
A B Ee](2-10)2 L mr;)r dlole] Aol AREH A &aL obF Aak dFshA oS 5 gtk 718 A
T AES A MEAee] (2-15)= §7] AE dF dgF (2-25) Wl NRe] MrAfglojd] 57 AEE
g A A7 g o] ded o . o] o Al 1 718 s %Al 2 5713 Alee) S fs) AHgshs
AlFAE NS AlEE FAEEY. 5718 A dES A% ABAo] ¢ N Al 1 F7|8 st Al 2 7
Aol AbgEE A2 dojdl o) AAE = k. Al 1 578 s 3 Al 2 F715F s ARgEE A
A2E dn), n=0-N-1 o]2tar &9 d(n)& 57] A= HAFH ol EAsh= Hufeo] & W& Aufeoe] ¢
gaiE ol dn. Al 1 7|8k Azet A 2 T3 & TS Aldae sy e 5o AEAR
TRHEAY A AEE WMxste] 7 ARl g oAl 1 578 A 2 oA 2 B8 AsE A
a7l g AEs Y A2 7 5718 Aerh FdEke 98 2 e E s Aol wet gk ¢ glg

N
r rz
0, >, lo do
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A
[ez]
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rir

5G &4l Al2Elo| A= IDLE mode ©EE9] 5713 AeS BAsH] 95kl 20 ms F7]<9] SS burst AFE A
stoh, o 7]l Al kel SS burste HoJk skt o]3e] SS blocklo. 2 FAHETH. HESE 56 T4l AlZ=HoA = T
g g Fel wel thFek SS block W AAES ATt £ 32 FIF tiFe] wE SS burst R SS block
Aol drlg ZASE Edolt. dHEE HU 3GHz7MA9 Fukgr digelA= 15kHz AlEAEle] HA
(subcarrier spacing, SCS)& 7FA& SS burstE AFEE & Avk. ojwl 7] 20ms 719 SS burst& 170,
271, &2 4709 SS blocks F& 4 vl 3GHz ~ 6GHz T3 oA 30kHz AHEAEe] 1+
(subcarrier spacing, SCS)S 7FA& SS burstE& HAEE 4 drh. olw) 7] 20ms 5719 SS burst= 471,

2 8719 SS blocks X3 4= gt} 6GHz ~ 52GHz 34 tHgelA= 120 £ 240kHz A BEAE ] 1+
(subcarrier spacing, SCS)= 7FA&= SS burstE& AET 4 vk, oluf 7] 20ms =719 SS bursti 64719
SS blocks ¥3FHek 4= Qlvk. & 12 @] 27] A MES 95kl 20ms 5719 SS blocko] AEH 7 27l
w2 SS block ¥ HIAI=E ZASH= Folth, & 1o waw dhuhe] SS blocke] xkA13F= OFDM symboleo] 4
N 79, = PBCHZF + 7He] OFDM symbolel &%= 79 oF 1199 #F€e] SS block AFel] AREW, 3
9] SS blocke] %}A|3}= OFDM symbole] 670 Z<%-, = PBCH7} 4l 7He] OFDM symbolol] HAEEH= A$- <F 17%9
Aol SS block AEe 2R = AES & 4 A},
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[3 1: SS block overhead with 20ms periodicity for initial cell selection]

# of OFDM Total # of SS block overhead
scs bol # of Slots OFDM # of SS blocks
symbols per
Y P per 20ms per SS burst | # of SS block symbols
slot symbols
4 6

15KHz 14 20 280 4 5.71% 8.57%
30KHz 14 40 560 8 5.71% 8.57%
120KHz 14 160 2240 64 1143% 17.14%
240KHz 14 320 4480 64 571% 8.57%

2% (SI-RS A% F7]7} 5msd W] SCS 2 CSI-RS analog W o] W& (SI-RS A& HTS ZAsH=
ojty. ¥ 20 W2 CSI-RS ¥ =9FS 95t dwryoz oF 10%2] Aol AFE &= dSS & 4 AU

=<

[ 2: CSI-RS overhead with 5ms CSI-RS transmission periodicity (a single CSI-RS only OFDM symbol per
beam) ]

SCS # of beams |CSI-RS overhead
15KHz 8 11.43%
30KHz 16 11.43%
120KHz 64 11.43%
240KHz 128 11.43%

PDCCHO] 7 -%- 7 7FA] search spaced tigh ¥ 29 o] e Fofof gr}. 3 ®AE A/1F 35 AFFE A
%5 913 common CORESET(COntrol REsource SET)C.& o]Z H%E3dl7] 3 Al7H/Fua A9 94 &2 9%
of dlgt FHES MB & SIBE Fato] wdolA ¥x4d & k. F HAE a2 54 AR A4S 9%
UE-specific CORESETS.Z o5 #E3l7] 918 A/ Fo4 29 914 2 $X|o] st FHEL RRCE E3)
o] ghtoll Al FAE = drk. o] T 53] common CORESETS Mz thE A (W)ell A8t 2olx sl o] 4o
grso] FAE = glojof stz HE W e oldol s Wl 9ol Aotk PDCCHY] A5 W 2913

2, wEl JpadoR WME 4 glor xAE A At gt dubEQl Ao 7] SS

oM EE whe] $9
%

I
block B CSI-RS9} frAlslAl ther 10% F =] Aol g 4 At

$71 SS block, PDCCH, CSI-RSE ¢lg+ Hl

2~
TP
YA AH TR AQE o gatel A5
I

=
=
=
(e}
>
=)
i)
o
do
o
o
e
SE,
o)
ﬁ,

<A 1A CSI-RS puncturing within the SS block/PDCCH bandwidth >

Al 1 AAeol A= SS block 5 PDCCHeEF CSI-RS ZF Wl 29185 1% OFDM symbols &-frat7] $1ake] SS

_11_



[0082]

[0083]

[0084]

[0085]

[0086]
[0087]
[0088]
[0089]
[0090]

[0091]

[0093]

[0094]

SIHS31 10-2018-0127154

BIR=! LEHXKH%_ (channel state information, CSI) XilE $]%+ CSI-RS& Sro wet IA F 7HA] gE=

2 AA HH@ CSI-RS(level-1 CSI-RS)+= @& EHo] ofld A& &% (non-UE-specific use case)E& HHO=E
3t CSI &7, radio resource management (RRM) =74 & 37| Hste] 21828 4 Jdu. ol& HstH
level-1 CSI-RSoll+= A EH(cell-specific) & ZF 54 (group-specific)? ¥ AWEAE 7[A = W]
A&EE Aol 7bedt FdlH(wideband) HEHTE. ®EeF 71X 5 (gNB)©] TRP (transmission and receiving
point) SFE|L} ofgojo] EWd Fo] ey dE|HEEC] ¥3EE 4§ gNBE CSI-RSE Fdle] whielAl <tely
olgole] W NEMHBEE 5T F AEF o 59 F 7HA BHE AESk= Aol hesith. A WA
WS vl FEV AEHE ¥ % A g3te] shte] CSI-RS ZER zo] dddA dAFste Wyoltt.
o] ot} AFHEV} shte] (SI-RS XE R {olAl HE=R 39| CSI-RS resource’t B2 2] (SI-RS XEE
S ¥ "o gPui(dE E9] resource ¥ 1670 CSI-RS EE o]al). o] A% 7IA=L B9 level-1
CSI-RS ALES HAAsty ZF Aol M= & W wekS H83)e] shpe] A 32 TRP (transmission and
receiving point) 9 to 7MaF AE(virtual sectorization)S AT ¢ drt. @@e& A7) T4
level-1 CSI-RS A4 5 Apale] HAsshe AUA(E)S AYste] Bisks Zlo] 7hesith. ol 3fvhe] CSI-RS
resource®| EFHEE CSI-RS XEES Z2(52 ke #gke] Wo] A&Ert. F WA BHe A7 A HA
iR A eR AHe Fo ey dE|HE W& A &ete] 3hute] CSI-RS Aol th4r9] CSI-RS ZE(4
EW 1670 o)) E EFete] el A MEFate Woltt. o] Ag Thde JMEEA g2 MEARE 5T
AA =™ CSIRS A =& CSI AL H3 5+ S7FsHl |y 1 Agsl SIS 95 5 e o] At

0Q

bl

A gl CSI-RS(level-2 CSI-RS) &= ©E 549 A& &%= (UE-specific use case)§ ZHo= 3l (SI
@%w$%ﬂl$ﬁw1&£%%:%ﬂ Level-2 CSI-RSx= ¥ 5402 ALg ¥
w 7 FL AWYAE 7= We] A&He= Flo] shesi F

=

=

e e et
5
i)
mlo

i}, Level—Z CSI-RS= EA A CSI-RS Wl o]52 level-1 CSI-RS diH]
glom gk =of] wpe} CSI-RS resource overhead?} Z7F8HAl H& ©@3lo] i),

2
ng
o
4

“ﬂlwdlCMRSm1W62C$R&4_oa st} 7|A=e Aok e ARES FAAS A1EH
(RRC or MAC layer signaling) =& =@ A%(L1 signaling/DC1)<S E3}o] witol A FX| 3k},

CSI-RS X E <

CSI-RS configuration (PRB W CSI-RS RE2] $A])
CSI-RS A4 timing AR (F7], LZA %)
CSI-RS %% Y AR

CSI-RS =9 F-28" AH

T o A d&shr] fste] 74 AHES payloade WS- E F Utk dE W

Ak A7) Adsk CSI-RS €9 WY Sol
A A4E Har7F v}, %3 CSI-RS configuration® 7Z$-ol%= multiple
numerology 2.2 1%k 56 FA4 FAAZE Ao thkst M4 /8, forward/backward compatibility 1
T2 1#ske] 207H4] o] CSI-RS RE pattern $1X& 1= Ze7F 2th. CSI-RS A< elolw 2 39
2" AHO ALL olet {Aleitt, wEtA olF EF

56 - AEAIA 28
ZT.

CSI-RS

)
kD
-
‘N
:J>
o
—
N}

o
Ry
ool
olt

5 EYAST A2EL S F3to] A= AL T A
o, 54 8240 g dynamic Alzrg®o] 8T HE A7) AREC Uit g9 pairgs FHASES E35)
o Aladd 3 gF o] F UE EYAT AagHS Fslo] At A ARgshelof g,

kol 7] A # CSI-RS #AF dige] SS block A% t9RT; AL PDCCH A tigdrno b2 7§ SS
blockell 43} RE =& PDCCHOl <3}l RE9} AX+ CSI-RSZ puncturingdte] CSI-RS9} SS block -2 PDCCH
ZF multiplexingS A Yst= Heol 753t}

2 A A 7] PDCCH= A WAl CORESETe| 23s = REES ov|stAY, &2 ?ﬂ WA el 57441 CORESET
| Z3H= REES sy, F2 a9 d2s fg CI7} AA AEH = REES vehs 5 vt o

H~1 o

2
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Ll

A el Folstelof gk,
—‘é

4= B A oo whE CSI-RS9} SS block =2 PDCCHS] multiplexing dlAlE& =Al8lE Zweolt). 7] AW
ule} 7ol SS block -2 PDCCH 4-052] ¥ Zo] A48 CSI-RS WH= 4-108t} ztow s CSI-RS2] RE
% 957} SS block =2 PDCCHOF A= A9, 7IA=2 HAX = RE(4-25)° A #E CSI-RSE AF3HA|
SS block % PDCCHE A&ett. ©hd Hgh 4-25¢] &9l REC] tiste] CSI-RS =74 o4l SS block
PDCCHE “#Alghth. WHH SS block &+ PDCCHOF XA %+ CSI-RS REE(4-20)¢] - 7]A=2 CSI-RS
S sty e g REolA CSI-RSE A3},

co
al

o ok
o et
o rlo [o

= 404 CSI-RS th™(4-10)3} CSI-RS RE(4-20, 4-25)% CSI-RS7} CSI-RS OFDM symbol & Y¥-o H$¥= 74
22 71A4sle] EA|E AHolw AA| IFDMA repetition factor (RPF) 5 A% AAo] wiz} CSI-RS OFDM symbol
AAE AFstAY 45-& ARt dEs= Aol 7Hssit.

Ao A A7) CSI-RSE AR 4 = SS blocke PSS/SSS/PBCHE =% Fdsl= Aol 7bssitk. = (SI-
RS OFDM symbol-2- PSS/SSS/PBCH OFDM symbolE & 9% =2 5 multiplexing ¥& Ao] 7H&53c).

<A 2 AAld: Dual sequence based CSI-RS / dual configurations of subband CSI-RSs>

% 5 Al 2 AAjde] wE CSI-RS9F SS block 58 PDCCH A1 AE9] dAES EAeh: =
ol4 SS block - PDCCHS} SA1HEE = CSI-RSE 1) SS block - PDCCHSF FH A
o

sequencesS Z+zF A4 w7k 2) SS block &S PDCCHYF HAA A FEE F 79 g9d9ZS A4 wi= Ao 715
IR=

g2 71X = @E2 SS block =2 PDCCH 5-059] "9 Fru & t9ZS 7FX &= CSI-RS 5-107F AA S
2471 SS block & PDCCHSF CSI-RS7F SAlol (22 OFDM symbol)oll A%=" 7%, 47| CSI-RS REZ} SS block

5% PDCCHOF HAAA = HE 5-20 @ 5-250] A2 ThE scrambling sequenceE F {3 E oF&3l= Ao
7bsdteh. o]2 E3lo] 5-20 & 5-259] M EHE CSI-RSE Ao (effectively) AE tE F 719 CSI-
RSE <QlaE 4= i},

T o AR 7]A =2 SS block 5 PDCCH(5-30)7} &=+ OFDM symbolE & dF-/dF-oA CSI-RSE
£3F A9, SS block &< PDCCH(5-30)9] REEH} AAA ZFLETF 2a) A= thE CSI-RS AFNY (5-40) 7 (5-
45)E 7HA= o9 CSI-RS resourceES AASIAY, 2b) 3Fvbe] CSI-RS resourcedl F 71 ©]74¢] CSI-RS &
FHAAE(E 50 5407 5-455 7H71=) 55 A= B0l 7hssith. + A5 BT 9 oug 7y
glol 714 =] Adgel wheb CSI-RSE A18kAl = CSI-RS RESH SS block &+ PDCCH REE 3 $%&

AL 71A = ol w3,

%= 594 CSI-RS wh<(5-10, 5-35)3} CSI-RS RE(5-20, 5-25, 5-40, 5-45)% CSI-RS7} CSI-RS OFDM symbol &
Axo] AFEE AFES 714kl ZASE Zolm A IFDMA repetition factor (RPF) & A% A uet
CSI-RS OFDM symbol HAE HRFstAY dF-E HFste] AESE= Aol 7hsslt).

<A 3 AAld: SS block/PDCCH RB/RE allocation for CSI-RS multiplexing>

= 62 A 3 AAdd] wE CSI-RSSF SS block &8 PDCCH A1 AE2] oA ES =AISE =dHolth, E AA]q
o4 SS block =& PDCCHE FAIAEE = CSI-RSE &3] 1) RB-level comb structure® 7FX AW, 2) RE-
level comb structure® 7IA& Zlo] 7}&3c}.

Az 7)Aol A SS block =& PDCCH7F RB-level comb structureE 7F8S (& E9, even PRB
(odd PRB) o4& SS block/PDCCH7} 714%™ (6-05) odd PRB (even PRB) ©ll41:i= CSI-RS7} M4E-S) explicit
SHAl AASEAY 574 el wet implicit3bAl &8+ 3eo] 7Festrh. oW 7]x =& CSI-RS 58+ SS block
=2 PDCCH Tz 93 RB-level comb structures 7FAEF A7g3te], A CSI-RS W& 4 5 odd PRB
(even PRB) oA+ CSI-RS7} AEE A%k (6-15) even PRB (odd PRB) oA+ CSI-RS7} A5H# SE= (6-20)
stojof g},

T OE dAR 7AFE G2 A SS block =& PDCCH7} RE-level comb structureE 7FE<L (5, even RE
(odd RE) ©l|4= SS block/PDCCH7} A% ™ (6-05) odd RE (even RE) oA += CSI-RS7} A%$ES) explicits}
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[0116]

[0118]

[0119]

[0120]

[0121]

[0122]
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Al AAFAY EA 270 we} implicitstAl 8T+ Zeo] 7bssith. olwf 7R =2 CSI-RS 3+ SS block
%2 PDCCH F+zol 2+3 RE-level comb structured 7FA=F AAste], A CSI-RS A% W9 F odd RE
(even RE) oA+ CSI-RS7} M5 A9t (6-15) even RE (odd RE) A& CSI-RS7F AEHA FE= (6-20) 3
ojof gy,

B AAldol A RE-level combt A A8 A] IFDMA (interleaved frequency domain multiple access), RPF
(repetition factor) & U¥3H o2 A A== Aol 753},

B AN d oA even/oddE (F F 719 pair) ¥ AAd FA9 3 dA2 A AL A RPF factor AA uw}
g Al A F& vl AN pair®2 FAEE A% JHege] A st

% 6914 CSI-RS W< (6-10) 7 CSI-RS RE(6-15, 6-20)+= CSI-RS7} CSI-RS OFDM symbol & ¥¢F-o dE=+= 4
5 7H43te] EAlgh Aol AAl IFDMA repetition factor (RPF) & Al AAe] uwhzl CSI-RS OFDM symbol
AAE AstAY 958 d7ste] ASEH+= Aol 7Fs3dhe}.

<Al 4 2 A d: Port sharing between PBCH/PDCCH DMRS and CSI-RS)

E Ao A SS block && PDCCHS} HA] 455+ (SI-RSE 1) PBCH DMRS RE & ¥%-¢} RES FH-35AL, 2)
PDCCH DMRS RE = < F-¢} RE% Tk Aol 7hssid.

dd 2 7|25 @2 SS blocke] W9 EHt & 93-S 71X = CSI-RS7F A w3l 4471 SS block® CSI-RS
7} SAlel (22 OFDM symbol)ell %2 79, PBCH DMRS RE & €7} CSI-RS RER AMEH =% of&slE 719]
7F&sltk. o] PBCH DMRS X E & UFE CSI-RS XE ZF StUZ FFgS 9ouste] o] A9 CSI-RS AEFA
s B3] Ykl 1) PBCHolA] precoder cyclings H&3FA &AL 2) PBCH precoder cycling
granularityol] 93=¢] CSI-RS frequency domain measurement restrictiong A4 3}ojof sht},

T g2 dAz 71X =y @ PDCCHE] dYgEZn & dY9ES 71X|+= CSI-RS7F AA = a1 27| PDCCHL}F CSI-
RS7} &Alol (22 OFDM symbol)oll %= A%, PDCCH DMRS RE & ¥€F-7} CSI-RS REZE AlLFHEF &3t
Aol 7bsslth. o] PDCCH DMRS XE 5 UHF-E CSI-RS XE F 3z FHEE 2n|ste] o] H-$ CSI-RS A
434 AsS 1A $18ke] 1) PDCCHOlA precoder cyclings A-8314] &4 2) PDCCH precoder cycling

granularityel] 2+3=o] CSI-RS frequency domain measurement restrictions A43loof 3c}.

<A 5 AAld: PBCH rate matching or puncturing>

= 62 A 5 AAdo] wpE CSI-RSeF SS block =2 PDCCH BA|AS2] AAES EA|S= EHolt)h, B AA|
oA SS block &< PDCCHE=E FA1A$EH = CSI-RSE a28]ste] 1) SS block =2 PDCCH REZ rate matching 3}
Ak, 2) SS block &8 PDCCH REZ puncturing 3= Ao| 7}s3dhtt.

2 Ao mEH SS block &2 PDCCH 41435 E3tE ti7F= CSI-RS7F Aujgel| 2 A dAFs= Ao] 7}
58, webA] CSI acquisition &2 beam management o] A% S 7Iied 4= v},

A2 7| A5 @2 SS block =2 PDCCH 7-059] Wi ZHt}t & d9Z%S 71 CSI-RS 7-107F A4 =
}7]1 SS block &2 PDCCHS} CSI-RS7F SAlol (72 OFDM symbol)ol d<%=" 7%, 47| CSI-RS REZ} SS block
52 PDCCHOF AHA+= HE 7-20 oA SS block =< PDCCH REZ rate matchingdl=% oF&3&}= Ao| 715 38lt}.
oluf SS block®l 7% A7l CSI-RS RE°l ™3+ rate matching> PBCHOlAM % x9" 4= Jurl. ©@#E rate
matchingS 93 CSI-RS RE pattern BHXZ= 1) PSS/SSSell ¢lsle] AAE = cell 1D we} AASAY =& 2
deldolo]l A ad® S Fote] XA s Aol Jhestth. o)W A7) dfdololel ot rate matchings 9139
CSI-RS RE pattern ZXRE 218 %% IDLE mode UEo] W34 rate matchingS 7H43kA] &S 4 Slt).

(o,

T O gAR A= 92e SS block &2 PDCCH 7-05¢9] tigZ ot & 928 7}x= CSI-RS 7-107} A
A3 7] SS block 52 PDCCHOF CSI-RS7F Aol (-2 OFDM symbol)oll &= <, 7] CSI-RS REZ} SS
block &-& PDCCHS} HAXAE HE 7-20 <A SS block 3-& PDCCH REZ puncturingdt®e® &&= o] 74538
th. o]w SS blocke] A9 A7) CSI-RS REo W3t puncturingS PBCHOl A wH X918 4= glt}. oluf SS block 3
S PDCCHOll th3l puncturing IDLE/Active mode UE®] tidte] =% A go] 758X 9t cell-edge UES] % SS
block &-& PDCCH 441 Aol &3t € <+ i},
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[0130]

[0131]
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%= 794 CSI-RS tH(7-10)3} CSI-RS RE(7-15)+ CSI-RS7} CSI-RS OFDM symbol & Yo AEHE= HAS-E 7}
Aol TA)B Zo)m AA] IFDMA repetition factor (RPF) 5 A% Ao ulg} CSI-RS OFDM symbol AA=
AFsAY 455 Afsted AFHE 3o 7Hssit.

7] AArleEelA A7 CSI-RSe] % E]ro]“]( OFDM symbol)¥} SS block %2 PDCCHO] 7% Elolwo] dX|3}
£ Aol 7 AAES A8k Aagd mdel ofd & A o) A ATe dell 4] dAds
F ARE A830] (SIRSS SS block && PDCCH/I FAAE/FA FH B oA A1y solok @
o,

<A 6 AAld: UE behavior on FDM between non-QCLed CSI-RS and SSB/CORESET>

% 8at CSI-RS¢} SSB =2 (CSI-RS9} CORESET(COntrol REsource SET)ZF QCL (quasi co-location) ¥Ale wE
A D gk 1 9o oA E EAelE EHo|th. LTE 2 NRIIAE AZ & F RS7} average delay, delay
spread, average Doppler, Doppler spread, RX spatial parameter % large scale / long term ¥W&H|EHES
FHE 4 AeA R we} Aol waelA 7 RS 7 Q0L BAE Aelolol MAGAY T L1 A

Y& F3to] AAEH= Aol 7hEsi).
292 SSB AEo] AFREE Z7 <teElvel CSI-RS AFe AMgHE 28 U @7 §ASke] SSBol A F
SRS

o

A%+ A7) large scale / long term WU EHES CSI—RSQ]— El:r T 7FeE AR VAT olE AelEleld
AR S Fote] wol A FA sk Blo] sbesitt. o] A whde CSI-RSE FA Al SSBollA 7438 large
scale / long term & EHES A8g 4 v}, CORESET % %Oﬂ ALEEE E8 etely CSI-RS =2 <telyr})

ZAY FAFSEe] SSBell M FA4e A7 large scale / long term YEFU]E]ES CSI-RS®} 2% &# 7l 4%

ol FARSE AligE W oad FRbo] shsattt
T g2 dAIR SSB Aol ARgEE Weo] CSI-RS 7l }*9“515 W3 ZAY fFARSEe] SSBell A A g A7)
large scale / long term I EHE F UHEE CSI-RSSF FF 7Ios 4SS 7|A L o] & A9jgolo] Al
S F3t "ol A I s Ao 7ttt °1]§ 5o 7] ]91‘01 kol Al SSB2} CSI-RSZF &Y 3k spatial RX

o]
dau g e 71 E Aol /15ds TXE=
El5S AHEE 4 vk, CORESET el Al

large scale / long term S U|HE T V2=

o

F @42 CSI-RSE =4 Al SSBellA A ¢+ spatial RX Ihebw]
S Wl CSIRS Wb @ FAkste] SSelM FAE 4]
CSIRSSH BH 5 APol® fAR ATEY 2 wE FH

~
i o
b

7| AT A7) AR 2 RS =2 channel 7F QCL #Alol digk st $RHES AFelElelo] Aladds 3l
oA FAFL 2 T AAR PG FojoF St QUL TAIE L1 AlOEHS Fole] 5Xow koAl X A5}
= Aol 7hssitt. ddEE 7|A =S TCI (transmission configuration indicator)E E38te] oA 39 TCI

7F AAEE slotoll A 7HE =+ A2 thE RS =2 channel 3F QLS AAIE 4 Q).

e

A FF Aol HelS 9]ste] (SI-RSP SSB & CSI-RSSF CORESET 7+ #4- &o U3 shejw] el
HE A9 olE QCLed® i3, ojud FeprE QL A A 4 455 non-QCLedetal

T 8aE =3l SSB £ CORESETO] AFEE = Wo] CSI-RSe| Alg¥e WS Eshstes A5

71X =8 gkl A SSB =& CORESET®} CSI-RS %+ spatial parametero] i3k QCLS AAE 4= A %UEL% o]
£ 53l SSB =2 CORESET 4413} CSI-RS FFAle] M= 22 4 W(8a-20)8 AEE 4 &S &

WA, SSB &S CORESET] AF§¥]i Wo] (SI-RSe] AMH: We s b 45

Al SSB =& CORESET®} CSI-RS %} spatial parametero] thal QCLE AAsHA] %1l @ge o2 &}
2 CORESET 213} CSI-RS FAle] A= th& 441 WE(8a-25, 8a-30)°] A8 = US55 & & 3
WEOF 8a-159} o] QCL A Aol A &2 CSI-RSeF SSB =& CORESET®] FDM H+&= A% @@ tf
Shitol] whel CSI-RS 283l {SSB &2 CORESET}S FAlst= A o] 7hssit).

2 HA e do] {CSI-RS 28]al SSBY =& {CSI-RS z¥]ar CORESET}o] 72 OFDM symbolol] A4 7%
HA A &)l wel 4 WE Aestar {CSI-RS Z12]al SSBY F& {CSI-RS Z18]aL CORESET}E =415}
= Aotk olwf VA=E el Fal WS AolstA] ow waEkx wiEto]l (SI-RS®F SSBE FAl
Falet A, CSI-RS9F CORESETS EAlol 418 AL /M8 4 glom 1 F FoS FAlshs As v A
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G ojste] AR,

A e whze] {CSI-RS &2 {CSI-RS 1¥]3L CORESET}o] #-& OFDM symbolol A% 75
SSB =& CORESET F2lel]l w0 HAstel 4 W& ARSI =S ok&sle Zolth. o] A% 7|A=2 3|9 CSI-
RS ## CSI reporting =& wo] CSI-RSell A3t ® =4 Wo] ofd SSB &
CORESET <=2lel =3} ¥ wl S Rovmz A7) CSI-RSel wfgk CSI reporting =
RSRP HH o] Ao gt 34 4 BAE = Flo] 7Fesitt.

=
H
L
k]
&2
=
>«_1H

n\lo

1o,
»

3 SSB} =2 {CSI-RS 1¥]3 CORESET}e] %> OFDM symbolol A+
H 32 k&= Aolth. o] AL 7XEe #F SSB B RSRP
G4l Jle] obd CSI-RS =alell 2 3t |& WS ARgalth= A
Ao g 4 % BHAS Fsh= o] 7.

t
o2, f
N
w
o
53]
2
=
ot
]
1%}
=
ae]

2 ohto] {CSI-RS @i SSB} =& {CSI-RS z¥]3L CORESET}e] #+& OFDM symbolol A %]
7] {CSI-RS$} SSB} 3-8 {CSI-RS9} CORESET}o] #Ho]% RX spatial de}mE el thsle] QCL Hollvkar 7FA st
Aolty, o] A5 vk CSI-RS 4741 A] SSB 52 CORESETS 7]=o= AA4dd 44 WE A
5 2 o3 glom=a g CSI-RS & CSI reporting =& RSRP AEE A8 o A7)
stol digh 4 2 BA4S 35k Aol 7HEsit).

ol H 4
N
R
H
ot
el
ﬂli

oAl WA e gdo] {CSI-RS 18] SSBY =& {CSI-RS 1¥]aL CORESET}O] 2+ OFDM symbolol] A4
£ A7) {CSI-RS®} SSB} 3o {CSI-RS$} CORESETYo] ‘BAR %A& whEst:s A9 dhste]”  ZHof
spatial Iepr|Eol tiste] QCL HA Yt 7HAHSIES k&3 ﬁﬂﬂr. A7 BA 29 dAE ol
kdg=y

- A7) SSB&} CSI-RSOll ti&t joint L1-RSRP reportinge] AAE 7%

o 2 o

- A7) SSB &-& CORESET# CSI-RS”} PDSCH TCI &-& PDCCH TCIE %3}e] A& association HEZE X A|H =

]
3%

- A7) SSB =& (CORESET©| TCIol 2]&}e] &l™ slotoll association ¥ 7%

- A7) SSB =& CORESETe] A9 #olo] Al2d® S %3}9] Default-QCL-PDSCHEZ A (5 QCL 7] #o =)y
= A5, ol" TCI AA A= EA6HA 255 A4d4d 4 At

- 7] SSB &8 CORESET®] beam failure detection 7|5 A& && beam failure detections 3%+
hypothetical BLER 7|5 ¥ = HAAH A$

SSB =& CORESET z#]al CSI-RS9| 7z} A4 AW} A7 AL
Al Al SSB &8 CORESETS 7|Fo = AA" F2 H 3 o
CSI-RS ##& CSI reporting &2 RSRP AHE G418 o 7] AR Ao gt 4 9 HAS Fdst=

Aol Fhsalt,

oA WA WHS wo] {CSI-RS 13] SSB} =& {CSI-RS z#]arl CORESET}o] Z-& OFDM symbolel 23% 7
§- 7] CSI-RSell thgh #H A W3} SSB 52 CORESETel thdh HA W& sAl AMEE & =T oFEste Aol
. B dAls BE ddlA ASEHE 740 E7bsstH 7 ) oo sidE THA sl Ul ol 4l
Hlol A4 7hsgh gEe 78‘-°r°ﬂ“} Ago] 7hsstth. 71A=e @Eo] 4l did S dlgk UE capability AL
ol wgl ko] o3k P oz (SI-RS 2 SSB/CORESET =41 3 dE X5 ddd & Q).

A7) dAE F AE ZF2 ARE Fago] o] v A W JPH¥ERE olyEr g weololZ dAE SSB
EPRE(energy per RE)®F CSI-RS EPRE 7+ H] (& Pc_SS) =& PDCCH DMRS EPRE®} CSI-RS EPRE 7+ H] (=
Pc_PDCCH) & E&2 el 82AES 1eddte] CSI-RS9} SSB &-& CORESETS <FAldlofof &hu}.

PASE 28 Qeold 480 Ao AL o & om B U AY T R GF chain)
S8 4835 A 5ol 4 ol sl 4 9
< tF TXRUE 7}

o WelE A AR YR x

N o 2o
MR o o X

7] oAl Al SSBi= sync signal 2 PBCHE F3Hst7] €13 mdel, AA +8 Al SS/PBCH block & Th4st
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’37] e Ao Al CORESET- control channel& F33}7] 913 xdolw, AA] & Al PDCCH, control resource

5 vl Bdol AHgE & Atk

o % £AE EASHE EWolth. & gbell wEw g Aok shibe] SS

HRE FAI5HL(8-05) Aol st o] o] CSI-RS AAARE FAFTH(8-10).

< PDCCHSF -2 OFDM symbololl X HEH=AE ddghrh(8-15). wheF CSI-

SHA &= B, dE2 7] CSI-RS AA AR we

CSI-RSE AlgTH(8-20). w®HeF CSI-RS9} SS block =& PDCCHZF 22 OFDM symbolollA HFH= 45, a2

471 CSI-RS A4 AuE A7) AAdE & dty 52 45 =3l wet 4sto] sl CSI-RSE A fhrh(8-
25).

T 9v & e wE VA=Y T4 eAE EAEkE B¥elth. & 99 mEd 7[5 Aok kol SS
block 2+ PDCCHel digh MAAARE oA FASFIL(9-05) Aok st o]de] CSI-RS AAAEE Tde] Al
FAgH9-10). ©o]F 71A] =2 CSI-RS7F SS block %+ PDCCH®F %2 OFDM symbololl 4] A&¥ =25 Hekgict
(9-15). w"FeF CSI-RS$}F SS block =+ PDCCH7} &2 OFDM symbolollA A& A eie A9, 71X =52 7] CSI-
RS A7 ARo| we} CSI-RSE AFehb(9-20). ek CSI-RS9}F SS block =+ PDCCH7} 72 OFDM symbol ol A]
AEHE A, 7IA= 47] CSIRS A4 AEE 7] AAdE T ah 52 4o x3tdd me 545k
&3 CSI-RSE FATFTH(9-25) .
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k1
N2

15 kHz

30 kHz

120 kHz

240 kHz

[1, 2, 4] 55 blocks
20 ms (20 slots for SCS=15 kHz)

Tl

20 ms {40 slots for 5C5=30 kHz)

[4, 8] SS blacks

[64] SS blocks
20 ms (160 slots for SCS=30 kHz)

8 slots/ms

L

16 slots/ms

[64] SS blocks

20 ms (320 slots for SC5=30 kHz)
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For CF up to 3GHz

For CF of 3~6GHz

For CF of 6~526GHz
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5
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o

e
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T# YIpImpueq Sy-1S0 _ _ C# ipimpueq SY-ISD

L3piMpueqg %20iq SS

SS block

Or PDCCH

UIpMpueq SY-ISD

Yipimpueq %20|q SS

SS block
Or PDCCH
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558 or CORESET

Z
/ SSB or CORESET
é

Composite beam by BG #4 Composite beam by BG #A

Beam #1inBG #A 1 Beam #N In BG #8 T
| -

Can be spatiallynon-QCted

Canbe spatizliy QCled

CSI-RS CSLRS

— NN

Frequency

Beam
direction

@gNB
SSB/CO | w8235
RESET ‘ ‘ ‘ —|
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