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% 2a 2 % 2b% TXRUQ} QFE| U element®] 172 W21 9] T 241 & o5&
et} o] 7] A TXRU virtualization -2 -2 TXRU S =2 A1 5 ¢} antenna

2
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[43]
[44]
[45]

[46]

[47]

[48]

[49]

elements®| %= A5 9] #AE LEFWILL 5 2a3= TXRUZ} sub-array©l] $12 ¥
WA UER =], o] Aol QEE|Y elements= 89| TXRUON 7F A2 ¥t}
ol ¢} &e] & 2b TXRUZ|F & ¢FE| Y elemento]] 172 ¥ W& L e =4,
745-°l otE L element™= B.& TXRUO| AZAETH = 2a 2 = 2bol| A W
ol =1 A H ol o] A= A HEHE ‘/}E]r‘ﬂiuk = Woll 9 3
opt® 1 Hl a2 o] vhgko] A H ). of 7| A CSI-RS $HEIV X E =3
TXRUE 2] 932 1-to-1 2= 1-to-many & 5 )T},
stol B 2] = W1 3 7l (Hybrid Beamforming)
L3 stolHg = xS g ES 55 v ol
New RAT A| =8l of| A = th=9] QbH U7} ARG = = 74 -9, YA = RIS 2
bt WS AT ool M el = W ET S| ALEE 4 gleh. ol
ofFE I W (5= RF Y ¥ 7)< RF Woll A 3Z 2] 79 (Precoding) (B£+=
A uko] d (Combining))& = 3= & 2Fa o v &k} 47| O}O] ZRET R H‘:TE”J
7] -& Baseband W} RF -2 77} 32 2] 9 (Precoding) (£
A dlo]\d (Combining))-S 2] & A28 S 2 4 RF chain —r-‘ﬂr D/A (B=i= A/D)

converter -5 & ©| A % Digital WY L5t = A5 & Aok

42 HaIEh A9 Ao % 36l A vis} o] 4] shol et WY

“-Z5= N7l Transceiver unit (TXRU)9}F M7 9] =8 4 eV 2 £dE 4= Ut}
1, FA Foll A A% L7 Data layerel] thek A€ RIE S Nby L

FA= pdE 4 gla, o] F Wy N/ A" A5 TXRUE A A obd &1

NE 2 Ay oS- Mby N JE =2 3= oldm g I ¥wo] 2-g2Ht),
olu, X2 304 tX & W] A= L) oW, ol 21§ 9] 7j4=1= N7 ol o},

U tol7bA New RAT Al 8ol A= 7] Aol ob 2 I W E & 4 d 9l =

WA 5 RS Aol 5T A9 94X del )] B} ZE L
W E e A ek e awelsha glok ol thelrk, 1 30l 4 54 N7

TXRU<} M7 €] RF S Y& slute] ¢HE Y 3) ' (panel) 2 74 €] 3 o], New RAT

ARl A AR EGHQ Stol el W Yol 4§ s d B4l eheu
S92 w9 sk WA el sk gle.

71 5o] Be] ohd 21 W2 FEsHE A4S W AE a6l 23

ofFRaHlol & o g V|X a2 A o] F 7] Al & (Synchronization
signal), A| 2~ &l A B (System information), | ©| % (Paging) 5l &l = 54
A B QYSFoNA 7 Aol Agek g old®m I M ES A E HE uro

s
BE gl £ 71818 7hd £ QNS sz W 2909 B wel % 5 Yk,

4% sfol va)t ql o) A BRS A% 5ol g M) o & A H
1:1:1:‘[ o q_
5 43 3 FE ADL) A G 7] ANz ef A2w] ARl el 4] W

—_—

293 =S v Alslste] Al ShaL m} 5 40 A New RAT A =51 9] A ¢

ARsb Berag g o R A%HE Bel AA(EE B A

o
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[50]

[51]
[52]

[53]

[54]

[55]

[56]

[57]

[58]
[59]

xPBCH(physical broadcast channel) 2. = T g &} $I T}, o] o, g+ A& o 4] A=
U2 Q| s o)l Sob= ol G RETI H 52 A AFE 7 Ao, oldR
W g g S48 A Ell & 400 A gk uke) o] (54 <bE| L s d 9
-85 ) @ ofd 21 Wo] A8 5o 7<= Reference signal (RS)$! Beam
RS (BRS)E L= ah+= WebS a1 & 5= Qlth. 471 BRS= 5579 ¢te| v £ E 9
el deojd 4 9lom, BRSY 7} ¢telv; T E= v ofd 2 71 o of-§-2
AT &= 4ol M= W2 S 38F7] 918 RS (Reference Signal) @ AF-8-% = RS=Z
BRSZ WHalgl oy the 33 0w Wy 45 9t} oy, BRSQP:_ o] %7
A& = xPBCHE Q9 9f Wido] 2 418 4= QI & ol d = 1 W group W
WE ol R Hlo] A&y HEd 4 QT

%= 5% UE numerology 72| A /A H A alignmentE L ERU = o A A 21
Lot}

New RAT(NR) Numerology 57!

NRoI| 4] 3= Scalable Numerology & A| 5l WA & a1 stal U th. <5 NR9
subcarrier spacing- (2nx15)kHz, n& A= YEFH AL 1 2| nested 47@ o] A
1 2] subset ®=1= superset (4 ¢ %= 15,30,60,120,240, and 480kHz)”7} <=2 subcarrier
spacing @ & 12| ¥ 3L it} o] whE S UG CP I = v &S 25
2430 2 M thE numerology {19] A E H= A B4 E alignmentE
Al et 5 A H AT

3k, 7} A 8] 25 (eMMB, URLLC, mMTC) 3 Al v+ 2 S (high speed 559
w2} ] o] AlZF/F=3F5 granularity 7} dynamic 3FA] 3% = -2 2 numerology 7}
ZaR:Ral=

o]} £ dhgof| 4] A3t SRS t] &= A X (SRS BW configuration)d} o3 ¥
gt} ] Eof] o gk notationS 714 g},

C szs: SRS BW configurations Y EFATHH S C s & S A5

ATLE (o] 501, RRCAT1EH) 2 G872 = Sloh.

B s : ©H- 54 9F2bv] E Q) ‘srs-Bandwidth’ & SRS ) & 3£of] thét A H &
7k} 71, A 24 {0,1,2,3}F shE FoE 7 ATHE S B s ahe 39

As A1 (o1& 01, RRC /ﬂl%—iﬂ‘) & AT 4 .
NRol| 4] 2] SRS th& % 7 agreementt E}% * IJJr 2.
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[60]

[61]

[62]

[63]

[64]

[3E1]

- NR supports a single SRS bandwidth table consist of multiple value of C sgs and 4
values of B sgs.- The frequency domain starting position of a SRS allocation

(analogous to kP in LTE) is UE specifically configurable such that it is aligned on a

common grid with 4 PRB granularity defined on a wideband CC from network
perspective- Note: This can enable alignment of SRS resources of different UEs with

partially overlapped BWPs multiplexed on the same comb

NR A| =51 €] SRS H] % Z(SRS BW)d A el thste] 7] 3 19 &=
agreement”} 1T, -2 T} gk BWP(BandWidth Part)©l] o 8] multiple table-&-
A FHE Zlo] ol el vk E A 3} A (UE-specifically) ZF ¥Fiboll 2pAl o] A1
‘s ¥ (sounding capability)ol] e} = 7] X = (gNB)2] A A of] ufg} AL -2 9|3
BWP7} 247} A A= = gl whebA, 7] A= LTE A 2= 8l 3 o]

AL A © = (implicit) 574 e ® = Al 228 tf o] Fof] & th4* SRS BW table
ol 8l}9] tableS Tl Al A4 F a7} glrh @S @ table?] B g 9 C
srs DA o] WE jnter-slot &8 Y 3= intra-slot 33 & =30 <= Qlt}, o] 7| A,
inter-slot 33> &34 ¥ 2 &3 W9lo] 538 21|84, intra-slot &
A 2 A8 4o 3585 on s 5 gt

E3 o] 3k A Ao ulg} SRS BW gridE 7+ SRSE A AW b5 o
A Eo] A& FAA717] 8l A, 71 A& SRS 3 (& H] Q1) A2}
AXNE G H-EASA ol Al A3, A3 SRS b= Al 2} ] X of] of &
ARE dido Al AFal = 5 Avh. &, 71 1A 18] E(position grid)+
TEH 0 E FAEHA et 71 A & ZF dEE 2] SRS BW (2 AW BW)E
align A Z = 31T}

Bk of) A = vhk o] & = B Al (link budget) 52 3FA| & Q18] A A o]
A 1 BWP Y A g-o] B71gE HE (o & 591, cell-edge ©HE) &
H 7 A EH BWPE AW A 25l G E(ol| & Eof, vt AL 715
BW W9 k= A4 ¥ BWP Eo} 210w, 1k HE HolZ 79, RF retuning &
A3 AlZko] H Q3 vhE) o] A BWPol| o 3 AL H & a1 5l 54
Holo| A Z3d o] 428 & = =5 Ak el vigl 7%= gk

5 62 @o] ALY 52 (sounding capability)oll w2} ;2] BWP W 9] 54
W (A 714 = 3h9] partial BW=Z 7FA) W ol 4] 9] intra-slot &3 2] of & -}l
Lot}

% 69| (a)v= BWP W 9] & o] E7138F of| & ZA3laL, & 69 (b)+= partial band
ol A 9] intra-slot 8 ©] ¥ &= @] AL 9] o & Ak gl & 69
(@)= T 709 partial band®l] Z 3 4] intra-slot & 3 o] >3 ¥ = 7 $-0] o] A BWP
el g3 o] B713t A5 o AIEFaL At} = 69 (b)= BWP W 2| 3t partial
band®ll A] intra-slot &3 o] =3 ¥ = A 9-E o A[ 8} AT}, partial bandi= 31}
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4 ¥l BWPl A intra-slot hopping©| 753 BW %0 2 7} 831 7| =3t
[65] e %22 ¥ 32 NR A ~Hlo] A 2] SRS BW A4 A table 2 ol A| 3+ o]t}
A7l T2l 739 AHE 7R ek 7ol AbA o] 299 4= 9t}

[66]  [3E2]

ist Half of Tahle {SRSBW = 96 PRBs)
BSRS =0 ESRS =1 BS‘ES =2 SSRS =3 Motes

up;aorted NR BW
W

[67]
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2nd Half of Table {96 < SRS BW £ 272 PRBs)
Bops =0 Byps =1 Bops=2 B =3 Notes

N, Mgpe o N

SEE.1

vtelu e Q1 C sks> B srs TS [ A =70l

[68] ol s}, H
o]l Al RRC A 29 ¥, MAC-CE, ®=+= DCI

[69] A <1 (Intra -slot ilﬂg )

[70] 71 A& o) Al SRS A E= g AA ' A stbo] BWPE &S
ATt 2el a1, 71 A =& shue] BWPE 5 7l 9] partial band =2 A A4 g 4 )
partail band B2 G254 A C e E A3 = 5 AT

[71] kel ol A4 ¥ BWPO A intra-slot S8 0| 7} 38X & A ¥
BWP ol 4] &4 9] A H 4l = (range sub-band) W o]l A 7} intra-slot &3 0]
7he g @i A9, 71 A S whido| Al 1 5 W9 A Bl R BhE C g E
AT 4= 9lt)h, = A4 BWP 7F Mol &tar & o, &4 vhido] intra-slot 333 9]
7he g M= Al (@) T A RF tuning © = Q& 4 & w9
W(gap)ol B RsHA] o2 H o) T3k HeDHE kehal sHA, 714952 3l m s
o] Zkol nxk <M 7} & 7 U EF 5F= C s 45 S-S54 5HA AA gt
o 71 A, n& nxk7F M2 7H 238k Al & 4= 9l G "k 1ean, o 714
m spse2] #- SRS A A4 ol A RF tuning®] Z & ¢li= o] SRS tf &8 o3t 4=
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[72]

[73]

[74]
[75]

[76]

[77]
[78]

[79]

[80]

[81]

3

5 78 Ajb 19] A Ao = A BWP 273RB O] AL intra-slot &3 H 9] 7} 64RB<!
O] Cps 8 (5, Cre=1NE 2AI T B o] T,

572 AR b )l Aol A BWPE WEH Ao 2 A, 2 58 ARk
svlolar =7 2 Fubgr S| )lg YERAILE B 70 M= d ol =AM
& oty X 2R B3I 5 700 A et gho], of | et o] BWPTL
273 RB©| 2 intra-slot & 7|5 H 9] 7} 64RB 21 74 -$-, 64 RB x4+ 256RB ©] 2. &
BWP 273 RB K.U}+= 2}31 64RB x 55= 320RB ©] L& BWP 273RB K.t}+= =7
o], 47] 2] 64RB A& o A (47] 9] partail band) 2. 2 F-3HE = QUL E,

N A= 237] 3 1200 et C g S =172 243 4= Q.

ALt 1-1

7438 71 BWP ol 4] B 5 A8 99] 53 ]RFtuningO] 22 ¢l A SRS
el o & SRS thelS A4t = duals, 7 A e EA4 e A Bz
S C g 5 230l A SRS A ol oh Satel 44T 4 )

Aok 1-19] AA] |2 A, oJH ko] BWPZ| 273 RB] i1, intra-slot & 3 7}5
H 271 128RB 91 7 -9-, 128 RB x25= 256RB ©] L& BWP 273 RB H.t}i= 2} ar
128RB x3+= 384RB ©| 2. & BWP 273RB H.t}+= A A Hof, 7] X =& 27} 9]
128RB sounding ¢ & .2 ¥ =5 A = glch, 2, Fhef A H =
£33 9] SRS A& 527} 47 o] A &F 23 ol 4] 3 9 (128RB)7HA] 9
intra-slot 8 & 98l 4, 71 A =-& 47| 3 2¢] whe} 64RB A2 H = o 5 A
3= C s B Cps=172 A = Q)

A St 2 (Inter-Slot 3 )

A E BWP ol A &4 9] A BHul= 9] intra-slot &3 o] 7}5 38 b & 2]
71 BWP AFEH & 93l A, inter-slot &8-S =3 uf] 2} SRS7F A ¥ +=
sloto| 4 SRS & & =34~ Al 2F ¢ ] P)L ARG C ¥ m ggs.0 T A

gkol At} o] Al2F Y A= common grid (i.e. 4RB ©9])°l align ¥ t}.

Z1AI5r & SRS 2] T AL R (o, ))(1E EO1.n s WA SRS
gdo] Fat A2 AN E A o ™ol 7] &xske] A48l RRC A TLE H
= gi 1;]_111‘0]] 7ﬂ ﬁ%éﬂ % Zl: 991\14' ]EO(P)(”SRS’) :/;O(p) +IJ(”SRS) O] .—]_7-, SRS 6;3]—%]—9]

R ERE R+ K

N

0] 31, r(»i= common
F(”Sm):f(”sm)xmsmoxlz ko

grid®l align =™, 7| #] =& BWP7} A4 Alef ; A= AR Aok
H] 5714 SRS ] 7§ SRS E2]7]% W, 7% SRS Shere] Fu4 A %}
% (% () (”sm))% 433} 51, DCI(Downlink Control Inforrnatlon)‘E =3
o Al AFEl = 7 ATt
582 AQk29] A Ao 2] SRS S| Fubg Al &} ] A S o A] g

L Ho
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LEHolr,
[82] A ek 22| AA] of 24 BWP7} 273RB ©] 3L partial band”7} 64RB=Z A ¥ 7 -,

[83]

[84]

[85]

[86]

[87]

[88]

[89]
[90]

3L A SRS sloto] A2} SRS 3k A A po 1= 0(F-2 O WA RE)&HAL & 1,

A SRS slotIA oy, o e M A SRS slotell A

_ o]
b ey to A SRS SOCNA Fi 3,7 5 91

A o) A SRS F5HE A2 9159 53 HES o] §3ko] nSRSE vhER W
& 5314 13} gk,

74111

A7 A, n pe™= AHEE FHZE AT E 52138 39 (counting) 9} & ¥ SRS
counter®| 3.,

ll

A QlE A N Sbe] 220 4H SRS AHe] 2N 1= el
FA ZEd e &3 Fon e T 2 Y A AE ovEtal n & e
FAZHA WY £E AU AE UEHT T gem 8 SAZA ALY F2 25 E
218 5715 et

471 47812 12 SRS triggering slot©] A A2 o], A| 2} 9 %] &5 e 2] gk~

S (ngys) = nge mod N,
(N = A7 AljE 1014 DA€ n gholthel ¢fa] &7 s -&

F(ngg) = f(ngeg) Mgps o x12

2ol 3 ] 5= 70 4] 2] o A| A 5] BWPZ} 273RB ©] il partial band”7} 64RB =
AAE A5-oliln =04 W, &= 83 o] =3 = vt

upeba, o] HA WY 0 % F3) RF retuning©] 3 ¥ = < {F-2 inter-slot
s o] =8 %] 7| 8} <], RF retuning®l] ] &} ®-Ays}= ol = (disturtion)& 42
A= ZA7F AT

5 9= A9k 13 A9k 29F A Bl] 7] A= o] SRS FAlE g =
S22 SRS A F2 AT ZEAIAE AT EuﬂOlTﬂr

A F 13} Ak 29} A A3 7] A 2] SRS TAS Y TEAA

595 Fxsto] s, VA =2 E}‘Qi SRS A&& #laf A4 ¥ BWPl
et AEE AFe = o vk VA =2 R ERE v SRSTvﬂrZF
3 % (intra-slot hopping % = inter-slot hopping)©] 7F& 3t 53} o & & ] 3
ARE L3l @ E 5 ¥ (capability) ZJE F1E = Sl O] 78]‘?*, ko
SRS F=3}5= T3g o] 7he gk b= th 9 42 SRS HF

M

ERpE!

T

o
a2
:C‘>L_r‘
rﬂ
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[91]

[92]

[93]

[94]

[95]
[96]

BWP(BandWidth Part) tJol| A o] & G234 tf o Zof s F3k 4= v}, o]
SRS -3} & 3 (intra-slot hopping "=+ inter-slot hopping)©| 7}& ¢t =3}
o & 2> T O] RF Retuning 58l 93 2=+ A 5 vk

A =& wE s ARl 7] Zx8to] SRS T ¢ A A (configuration)ol] o & A
1745 4 7] SRS HEE 918 SRS T3 Al 2} 1] ol gk A 2 45
Ao 8 vt 58 AR E AFstal, 7| A =&
off 7] z3}e] RS o 9 & A A (configuration)®l] o g+ A 1
913 SRS k5= AL 2F ] Aol theh A 2 A K E

Aethal 7wkl o, 7 A ol ARl @b el TR ohal Ql= A gl =
whbeo] vt 5 AR o HMEE AeE 5 vk
71 A =2 SRS th 9 = A Y (configuration)ol] ¢k #| 1 A X L SRS T3} A 2}
ARl tigk Al 2 AR E W= AES 5= Q) 71 A =72 SRS o 9 &

“d A (configuration)®ll T+ A 1 4 B 2 SRS T3} A 2} 9] ] of] T g+ A 2
JEol 7] Z8ko] SRSE WRERIFE A1 4= Qlrh 7] A== BWP W ol A <]
SRS =3}5= T3¢ o] 7he g b th o 2 w2 S ahar 53 & G slo] A
SRSE A= R 2 #] of o] th3l 4] 3 A H(flag EFY YD = &, &=
9ol A= flag® FANE ©HEE U] AFa & 5 3L, A7 Al 3 AR ¢

7] Z8ko] SRSE A1 4= Al Th.

SRS ™ & & A A (configuration)l] T+ Al 1 B, 47| SRS A&-& ¢k SRS
b= A2 Y X ol Tk Al 2 AR E 7] BWP W ol A 2] SRS 53t 33 0]
7hs st Tt th ] & YR Fok T2 7 5te] AV] SRSE A E et
W= F2he A of o] gk 4| 3 4 2= RRC Al 7199, MAC-CE, 3= DCIE
T3l AEE 2

7] A =r-& SRS ) 9= A A (configuration)ol] Tt Al 1 HE A 2] &30
A SRSE| Al & ol 7]zt A S = 3

At 15 Ak 29} A E] o] SRS A% —r] g EAA

wb& 24l o] SRS kg S o] Tk gk J]r e it AR E
kst @ 5 ¥ (capability) B HE 7 A5 o2 A EE 40 Qlo), o], @]
SRS F 3t T3 o] 75 &k 3t th 9 #-2 SRS ﬂ%‘“% Sl
BWP(BandWidth Part) Woll A & A 5=3}4= tf & Z-of] aff -gF s
3}~ % 3 (intra-slot hopping *=+= inter-slot hopping) o] 7}5 3k —erﬂrf;: o =&
w2 o] RF Retuning 580l &3 245 &= A Y 5 o @2
SRS ™ &= 4 A (configuration)®l] th 3 A 1 24& 2 SRS A&& %’4 &+ SRS =3}
A2 Aol gk Al 2 ARE AT 5 Sl @ SRS T %

“d A (configuration)®ll Tt A 1 4B 2 SRS A F-32 ¢+ SRS T3} A] 2}
AR gk A 2 R ol 7] F38to] SRSE 7| A= 0.2 HET 5= It} SRS
9 Z A 4 (configuration)l] TH3+ A 1 4B L 4}7] SRS A% A3 SRS
Tk A2 ] of] thgt Al 2 AR = G 5 AR V] x2ste] A EH =
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[97]

[98]

[99]
[100]

[101]

[102]

ARA 5 Uk 7 A =o] ARl @ e T & okl e Aol dEe
8 AR AHE AeE 5 vk

w2 7] BWP Wol| A o] SRS FFah4= 53 o] 7} s
T T2 A AV SRSE HAEet= B A
3ARE VAR FAleE @A S U] A 5 o,
SRSE 77| BWP Wl A4 & SRS =3t a3 o] 7} 3k F=ah5= i o
Fatg Y& FAste] 7] SRSE HAF6hs RER F2E A 04T°ﬂ §h A
3 AR T 7| F5to] A5 4 At SRS ) 9 A Y (configuration)l] ol gt #|
1 AR = & &5 AAE SRS AE o 7|38t 2744 5= itk
S-S VA 5 0 BB 4] whdol] T A7) SRS A& A A EH BWPell
st ARE A 5 Ao} of 714, SRS F 37 &3 < inter-slot 3 H+=
intra-slot % g ©] T},

5102 A} 13k Ak 29} @A 8k SRS 441 = SRS 71 %
wto] EZ S o Al §F o]t}

At 137} Ak 29 A SRS A Y3 7| A=

5108 Fsto]l drgshd, 71 A= $4171(13)= D E SRS A 5-& A ¢
AAE BWPl| gt A B E HFa = 5 Avk 71 A= #4171(13)=
w2 BE v o] SRS 34 &3 (intra-slot hopping %=5= inter-slot hopping)©|
7hset ok th F gk AR5 et v beﬂ(capabﬂity) AR E FAS
T Utk o] A7, & SRS FataE T o] 7HsE b o o 2 SRS

%2 93] A A ¥ BWPBandWidth Part) ol A o] Q3 F=at= o & Z o
sl ge = Ao} @] SRS -3 Z 3 (intra-slot hopping 5= inter-slot
hopping)®] 7} =3} o & - W] RF Retuning 5 5 ol 9] 3f 24 ¥ =

A~
Ad 5 3

71 A= 4] iixiw(ll)% G2 o AEo) 7] Z5ke] SRS A
“d A (configuration)®l Tt A 1 R L 47| SRS A F-3 9§ SRS T3 A] 2}
Aol thgk A 2 A B S AT 5 vt dEo] VAo R vt v ARE
Agatar, 7| A =& whgo] A Egh v S e o) 7] F8lo] RS th F
4 A (configuration)®l] thet A 1 X L 47| SRS A F-= 2138 SRS T3 A| 2}
AAloll ek A 2 AR E DA Rrhar 7] 8E R o1, 7] X 5ol AR ol dhte]
q

_4

o

LR

e
o

Y 9w g A 9ol vnel i vy grel A5 g 5 g,

= O
71 A= 2] FA17](13)= SRS 9 = A A (configuration)ol] o A 1 X 2
SRS 5= Al 2} 9] X o) ¢ Al 2 JHE TR HAET 5 Ak 7] A 59
ZZAA DT F4171(13)7F SRS W &2 A A (configuration)ol] o g+ A 1 A X 2
SRS F 3t A 2F 91 2ol T gk Al| 2 Kol 7] Z3Fo] SRSE THE=TH

FABL =S Aol e = ok 71 A5 o] £4171(13)3= BWP el A] 9] SRS 79}4=
3ol 7hsd Fabg e F HE R Fak T3 & sl 47| SRSE
AEots FREE F AT A of ol the A 3 R (flag HA L 7+ A&, &=
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[103]

[104]

[105]
[106]

[107]

[108]

90| A= flag® TANE @2 =R v] AFs & 5 AL, VAT 4?-—‘1]"1(11)L
FA71(13)7F 371 A 3 A Hoel Tl 7] Z28ke] SRSE 2218k 5 Alof 3 = 9]
SRS th &% 9 A (configuration)®l] T3k A 1 41, 47] SRS xd‘/ot% gk SRS
Fapa Al 2F 91 X0l ti gt Al 2 4R F 7] BWP Wlell A1 2] SRS 73} 5.3 o
7hs st Tt th ] & YR Fok T2 7 5te] AV] SRSE A E et
PR 228 %] o] Bof tfdt A 3 4 H = RRC A 1€ ¥, MAC-CE, &=+ DCIE

2 AaE =9l

71 A= 2] ii*ﬂ’ﬂ(ll)% SRS o & A A (configuration)l] Tt A 1 B E

Aol £3o) 4 SRS A& ol 7 Zste] AT o T

A F 13} Ak 29 A A3} SRS A5 93

vk o] H4171(23)= AHAl 9 SRS F 3t T3 o] 7 gk Tt th e & o g
AR E ¥lel= Wb 52 (capability) A EE 7 ]%9_?._ A5 4= 3
kel SRS 3 T3 o] 7hE g Fubas ) o X2
BWP(BandWidth Part) W] ol| 4] o] ¢ =0b4= o o % ] e gt} ko SRS
3} % 33 (intra-slot hopping 5= 5= inter-slot hopping)©] 7} ¢t 3} o] & &2
ko] RF Retuning 5 2 ol &8 AA ¥ = A Y 4= ). o] =A17]23)=
71 Al =r o 2 H-E] SRS % A A (configuration)®l] T3k Al 1 X = SRS A%<
g SRS k= Al 2 Y X o] tigk Al 2 AHE A 4 ). dige
ZZAAQ2DE $4171(23)7F SRS W <2 A A (configuration)el] o g+ A 1 A X 2
SRS A& #13%k SRS -9k Al 2} #] Aol Tk Al 2 Y B 7] 5k] SRSE
7IA o 2 A E Alo] st 4= Lt} SRS W A A (configuration)©l] th 3k
Al 1R D A7] SRS A& 918 SRS T3k A 2F 9 A o] T gk Al 2 A B.+=

R JH

S 5% Rl 7] 2 ste] AR = AR 5 ek 714 T o] A gl
$He G g Ao we] wn 5e Aue] A% Az FE o

ekl =41 7](23)+= 771 BWP W ol A & SRS 3t 55 o] 75 g 3k
o e R Fab £33 & Faste] 7] SRSE AFohiz BE = F23 A
ol 3ol gk A 3 4 HE 7| X Q2 E F2l5hE GAIE U e ¢ ola,
ko] TR AA 21T F4171(23)7F 7] Al 3 QKo t] 7] 238ko] SRSE
A g3t 4= A F Ao g 4= 9l SRS 9= A A (configuration)ol] T g+ A 1
AH= Ao &3 A SRSY A& Fro 7| xste] AE 5= o) e
T2171(23)= 71 A= o2 AG7] dde] didl 4] SRS AES Ael dAgd

BWPol| t gt AR5 213 5= 91t} o] 7] A, SRS 59} &3 2 inter-slot &3
IE = intra-slot &3 o| T},

o] ol A Ak el o] & kg o] A A oo uhel, NR Al 28l ol 4] SRS H &
Al A E = ehuhe] Ak A BWP AR o] mE |, whidko] ¥ =1 B Al (link
budget) <] ﬂﬁ]i &l Aol A =1 BWP t & A $-0] B7}gk
GEE (A E , cell-edge YH'&5), intra-slot &7 H 9|71 A4 H BWPE A H
SFA] Xofa= %%‘;(Oﬂ-p: Eof, e Abd 7Hs BW 9l k= A4 BWP



17

PCT/KR2018/011889

WO 2019/074266

3

Alzbe] W

ok

KeN
=

, RF retuning

r}
Es

Yol A4 5 BWPo| of

L=
=

[109]

b
!

;OH
T

e}

il

-

Wi

—_
fite]

m})

Wi

2]

[110]

ahe}. wheb A, 7] o) A4

Aol Al 23

01 0.0

AT O
Al
-

9 %

G A 3}

= Holl A A

& 31e] ¥ oo

fl 27 = of of
&

_(H

Aol Ao

OF 1 = a1 ol A]

2014 =

3

1402

5
T

s,

=

7HA 2] el A

s
s
Ay ol §7H5 A

o
9]

c},
-
=

3GPP LTE/LTE-A

T
T .

A A

s

[111]

plo

Al 2~ 8l NR(5G) E41 Al 2~

b

D

ool 75



18
WO 2019/074266 PCT/KR2018/011889

T4

713 1] 3 (Sounding Reference Signal, SRS)E # &3}

e
v
-

o
Ir
o 0o L o @ Mo

e
BN
rz

> ol

-

=

uv
I 454

w2

RS T3 &% o] 7hs gk ok 9 & gt A B &
‘5 ¥ (capability) G H.E 7| X = 0 & A= vHA;

¢ SRS ™ & & d A (configuration)®l] Tk A 1 AR L
A% SRS 3= Al 2L Ao e A 2 BHEE

o N pE opd

N
T

NN
72N
;U_z
wn

3t it o

2

-
of
Ir

=T

PRI

A7 A 2 ARl 71 Z8E] 7] SRSE ]
= 9AE E3sty,

Fo T ol 7hsd Faa g FE
i A FJ BWP(BandWidth Part) tJol| A 2] &
3l W 8F=, SRS % W
ol Lo A,

AT ARG 7] A 2 AR E 7] @l 58 AR 7] &3k
ﬂ%, SRS A& W,
201 A,

7] BWP ol 4 ] SRS S 3t T3 o] 7t gk Fab th g & ¢l =
T & Falslo] 7] SRSE A FoliE FERE F2E A] o Ho
ek A 3 ARE 7] 7 A= L2 AlehE 9l E vl 2 Eet,

N
HE
o
il

wrzihiéw jo mE
o]-) ”
Q‘L

N
2
o NE
lo,

{t

ofy

1 o
=2
{

)

1
T~

[7d - 2]

o= 12

7
s

imﬁojié&rﬁoiioji%ojiojil-i:loioil‘&l
N

_ oL
[

O

[ 3]

77 4] ﬂlﬂd ﬁﬁ
A7 A1 ARE 2R L3 AAE SRS Al E Fro) 7] 28]
A% 3= SRS A4 v,

[7 % 5] A 18}l 9of A,
7] el il 4] SRS A E-& 918 A E BWPol tigt AR E
FAleh= A E v] ZE31=, SRS A

73 6] Al 18el] dofA,
~}7] SRS =3 &3 2 inter-slot & 3= intra-slot &34 91, SRS A%
W,

7 -3 7] 712 = o] AT FFZ A % (Sounding Reference Signal, SRS)E 541 &=
HH ol 2o A,
w2 B 47| dde] SRS T3t 33 o] 71 gt Zfﬂrzl: o & 3 o gt
AR E E3el= Wd 5 ¥ (capability) A BE T8k WA,
A7 @ 58 A H o 7] x8Fe] SRS TS 44 (conflguratlon)oﬂ tj) Sl
A1 AR D 7] SRS AE-E 918 SRS 3k A1 2 ] Aol th gk A 2
AR E AA st G,



19

WO 2019/074266 PCT/KR2018/011889
BN A1 AR FE AT A 2 ARE V] R E AdetE 9, 3
71 A 1R R A7 A 2 QB el 712810l 7] SRSE 47

[ 8]

4% 9]

[7d-7-8F 10]

[7d -8 11]

[7d -8} 12]

[7d -8 13]

G 2R FAlE e 9 A E 296t

7] 2ol SRS Tk T o] The g b th e &
55 918l 474 ¥l BWP(BandWidth Part) W ol 1 &] &
o & o e &3+, SRS 41 HHH.

A 78l oA,

7] BWP o)l A o] SRS F 3t &7 o] 758k Fabar o o 3 ¢l =
T TP S st 7] SRSE AFsheE BEE F2H8 4] of o
ek A3 R E Q7] e AFst= A ST

71 SRS:= 371 Al 3 A Kol ¥] 7] x8ko] 42415 3=, SRS
Al 733l Qlof A,

A7 A1 BRE= Ao S50 A H SRS A& o 7] 25

A 3=, SRS 5241 WY

Al 733l Qlof A,

A7) e R 4] SRS A EE A el A7 ¥ BWPO g B RE A Fek=
WA E vl E3Fsk=, SRS A W

AR %241 % (Sounding Reference Signal, SRS)E A &35h= THdtof

eS|
o
7

=

A7) o] SRS F b T o] 7 e Fabg ol F thE AR E
E &8 @ 58 (capability) A HE 7 A T o2 HAEFHE 5417
A7] 71 A= & 2 H-E] SRS ]9 Z A A (configuration)ol] T Al 1 HH 2
| SRS &= 918k SRS T3k A 2L Y| Ao thék A 2 AR =
AshE A7) 2

SAZI7FA 1 AR D 7] A 2 ARl V] 28t 4] SRSE V]
7O 8 AFetnE AojstE ZEAAME E5etH
ko] SRS 3t &5 9] 7}55L F ot ﬂ]‘?ﬂd%—

>
a
N

4o

o] 8f o ]"C, o

122}011 Ao A,

= 7471 BWP Wjol| A o] SRS =3t 57 o] 7F5 8t = J}T

2 T4 398 & Fasto] 7] SRSE AFshe &

ol )&k A 3 ARE 47| 7| A F o2 E 5241 o}U:]
71 &A1 717 AF7l SRSE 77| Al 3 4K ¢



20

WO 2019/074266 PCT/KR2018/011889

[ 14] 9 #2413 (Sounding Reference Signal, SRS)E =21 5F= W o)
ol Lot A,
2HE A7 @] SRS FI T o] 7he gk Tk ) o F o
£ 235l @ 59 (capability) A B.E 218k A7
ok 52 Rl 7] F235)o] SRS W] 9 ¥ 4 A (configuration)l] o
R 2 7] SRS &S 918 SRS T3k A1 2 912 o)) o &k A 2
S st ZTEAM A E

1 AR Z AV A2 QRE A7 dEE AFste A7 &

Ot
i
i)

H:l

2AAE 37 FA77E 47 Al 1R R 3] A 2 G He
bol 7] SRSE A7) e E Salek s Ao atn,

JROH&W&U?L‘&HIHiHImEAHO
Ol' _>TL

Se] SRS FuH S o] b 3k kg ) o -2 437] SRS
S 913 474 2 BWP(BandWidth Part) ol A o] 917 F= 5}
ol s Bratiz, 71 A=

[7d7-8F 15]

Noox off &oox 2 Sl o N oox K oox ot 2L oX ol ffL N >
p—
~
ot
=2
X0,
2 ¢
_>.:

7] e2171= A7) BWP Wlol| A 9] SRS 53} &3 o] 7153t Fuh4
A% YR Fa T & Tt 4V SRSE HAFshE FER
2ek x| o] Heofl th&k A 3 4 HE AV v E AFetal

7] ZEAMAE 7] FA717F 7] SRSE 7] Al 3 4 Kool ¢
Fsto] FAlet i E AlofstE, 7] 4] =



1/6

WO 2019/074266 PCT/KR2018/011889
[%1]
EE 3
TEAA RF UNIT R AA RF UNIT
(1) (170 @n (&41711547))
{13) - - (23)
ELEE ) 2.
(12) (22)
[5=2a]
Wi YA

TXRU

TXRU

O O O O [Og@goso

- K

> M




WO 2019/074266

[5=2b]

TXRU

TXRU

m'=2

=

;

=

D

Digital BF

S 0|0 00 0O

CEG) DO O O +)?(

PCT/KR2018/011889

M

!

TXRU

.

Y

TXRU

Analog BF

T




3/6

WO 2019/074266 PCT/KR2018/011889

4]

BRS
// Rg | R,: Resource for
o antenna port X
Ry
y
- Subframe _ //
Symbol /
[R—— ] / =
&b
=
0001203 4156 71819 10)11 12113 g
s
=
=R
N @ 3 4
/
\\\\ f /;/‘
Ay /f
\\
\ = 1 DM-RS for xPBCH
\\ 3
Ay 93
\ 2
N =
5 2 \
\\ & \
\\\ \\
. \
\\
3
A
kY
%

4fy
L { i RBO
7o B AT
129 <1 RBO RBI

fo < | RBO | RBI | RB2 | RB3




4/6

WO 2019/074266 PCT/KR2018/011889
[5=6]
SRS triggered SRS triggered SRS triggered SRS triggered
Partial Partial
band | band |
Configured
BWP
Partial Partial
band 2 band 2
(a) partial band Lo A ]
intra-slot hopping %+ T sounding o]
[5=7]
i )
Partial
. band 3
=64RB
d
. Partial
band 2
Configured
BWP <
=273RB
. Partial
band |
/| <
g
e
N Partial
? band 0
1 )




5/6

WO 2019/074266 PCT/KR2018/011889
[5=8]
SRS triggered SRS triggered SRS triggered SRS triggered
Instance slot #) Instance stot#1  Instanceslot#2  Instance slot #3
Partial 7
| band3 L
=64RB

{ k= 192RB x 12RE
L Partial
band 2
Configured
BWP < kg’? =]28RB x 12RE
=273RB
Partial
" band |

Lt}

()= 64RB x 12RE

. Partial
band 0




6/6

WO 2019/074266 PCT/KR2018/011889
9]
2 1A=
SRS 42 A% BWP 2%
UE capability 41 (RF Retuning ¥ JH =4
A A (52 SRS)BW A K. £3 -
UE Ca')abl lt} %}1} Gﬂ I 15}6‘% CSRS .
A (SRS) Fuk A2 YA & 2/ Y
Cars }‘}‘{%%} (SRS) T EH" Iﬂ H ] ﬂag
SRS A%
10]
TEAA m; UNIT R AA RFUNIT
(1) (FA7EA7) @n (&A7)53417))
ﬁ?ﬁ% - - (23)
e 2]
(12) (22)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2Z018/011889

A.  CLASSIFICATION OF SUBJECT MATTER
FIG4E. 5/06(2006.01), HO4W 72/84¢2009.61}i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO4L 5/00; HOAW 72/04

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS (KIPO internal) & Keywords: sounding reference signal{SRS), bandwidth part{BWP}, frequence hopping, SRS
freguency starting position, bandwidth setting

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X {UAWEI et al., "UL SRS Design for Beam Management and CS51 Acquisition”, 1-i5
RI-1712238, 3GPP TSG RAN WGI Meeting #90, Prague, Czech, 12 August 2017
See sections 1-3.
A LG ELECTRONICS, "Discussion on Rate Matching”, R1-1715856, 3GPP TS5G RAN WG 1-15
Meeting NR#3, Nagoya, Japan, 12 September 2017
See sections -3,
A NTT DOCOMO, INC., "Frequency-domain Resource Allocation”, R1-1713948, 3GPP TSG i-1%
RAN WG1 Meeting #90, Prague, Czech, 12 August 2017
See sections 1-6.
A LG ELECTRONICS, "On SRS Design and Related Operations®, R1-1715867, 3GPP TSG 1-15
RAN WG Meeting NR#3, Nagoya, Japan, 12 September 2047
See sections I-5.
A UALCOMM INCORPORATED, "Discussion oun SBS Design”, R1-1713412, 3GPP TSG i-15
RAN WGT Meeting #90, Prague, Czech, 12 Augnst 2617
See pages 1-7.

Further documents are listed in the continuation of Box C.

L]

E See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“B” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason {as specified)

“0”  document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

16 JANUARY 2019 (16.01.2019)

Date of mailing of the international search report

16 JANUARY 2019 (16.01.2019)

Name and mailing address of the ISA/KR

Korean Intellectual Propesty Office

Government Complex Dacjeon Building 4, 189, Cheongsa-ro, Seo-ga,
Dagieon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

) S International application No.
Information on patent family members

PCT/KR2018/011889
Patent document Publication Patent family Publication
cited in search report date member date

None

Form PCT/ISA/210 (patent family annex) (January 2015)



FAZLANL
S A AR A PCT/KR2018/011889

A, B FaE Ve BRFGEASSEFAPC)
HO4L 5/00(2006.01)i, HO4W 72/04(2009.01)i

T

A H L AEA S ETFE V1A
HOAL 5/00; HOAW 72/04

FAFEL 7] ofel] Sohe A 2% o199 #-3
FHTHHEUNTR W FFIA Y GUGF R R H 2T 7| A 1P
YRTFHENGTR W LRI SNGFR: b Hawdwe] s A" 16

Az o] &1 A4 do]Eju] o] (e o] B ul o] 0] 3] F A o3| D sl H9)
eKOMPASS(E-81 4 5 AAMA|AE) & 719 = ALY HFA 5. (Sounding Reference Signal, SRS), W& 3}= (Bandwidt
h Part, BWP), 53 &3 (frequence hopping), SRS 3 A& Y], gdE 44

C. FHFH
ﬂ*

7kl 31 QEwa % B PG s el /1A B 47
X HUAWEI 5, “UL SRS design for beam management and CSI acquisition', 1-15

R1-1712238, 3GPP TSG RAN WG1 Meeting #90, Prague, Czech, 2017.08.12
AA 13 A

A LG ELECTRONICS, “Discussion on rate matching', R1-1715856, 3GPP TSG RAN 1-15

WG1 Meeting NR#3, Nagoya, Japan, 2017.09.12
A 1-3 F%.

A NTT DOCOMO, INC., “Frequency-domain resource allocation', R1-1713948, 3GPP 1-15

TSG RAN WG1 Meeting #90, Prague, Czech, 2017.08.12
A 1-6 %,

A LG ELECTRONICS, “On SRS design and related operations', R1-1715867, 3GPP 1-15

TSG RAN WG1 Meeting NR#3, Nagoya, Japan, 2017.09.12
A 1-5 %,

A QUALCOMM INCORPORATED, “Discussion on SRS Design', R1-1713412, 3GPP TSG RAN 1-15
WG1 Meeting #90, Prague, Czech, 2017.08.12
o= 17 3z

5 . 7 . - s
F71 F3 o] (AN 71 A= o 9l X a1g58d B3 HAE Bzt Q.
+ gR T 5 she o ) )
S EU 5 b o7 ZAEUY BE SHY Fo BAE EHOT SN} AE
‘A7 5@a el gl A0 wol dWMA ErEe g g FoS IR VIR A% dei 128 csE] A g4
L
“gr ==e) o) 2 29]d = o]l ==e) o) kel
B’ ZAE94Rt mE 44 B AL 7Y ZAELELD o] & g e 9= 2a s 28 shgton Apg wme] A

be e e e dgwd] wAd g 5 5
152 B2 ua]] dete] ol ad Be Y SE@ AU Q¥ s £de) it o) e e £}
Zqsts A2 1 2g0] RAA AP A 3T E un
A EE 7R RS Ak g 2 ngel gl e B}
9o} ZAZYY o] dd] FiH Fal ‘& TR ASESTEY Soke £
A AR LA g
Q
.01.2019) 201991 01¢¥ 16¢
A AR
Al A7 AAr= 189, &3

SERERY

Ae AT +82-42-481-8264

A~ G +82-42-481-8578
A2 PCT/ISA210 (7 A 8-32]) (2015 1€




i— Z‘“ }_}\]_ y_ —T’—}‘1 %Zﬂ%%]ﬂi
gessle] A An PCT/KR2018/011889
TAIEAL A el 2] 27 EEET R 2

g8 Hoj v

52
dlo

X2 PCT/ISA/210 (T]-3- 53] F718-4]) (20154 1€




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report

