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T4 B2 AdE AGSAA dde 3AHE Eolnd o4, HEu| Y, doly & F& Izt e Au|AE
s 7)Eo] Mol $rh. 56 (Sth-generation) F4l A|2~El 83 o]F ZuxQl F7} FAld = AUE
= 717150 T4 MEAAC ddE Aow Ay vk, UEAT AZHE A9 d2e A%, =X, =
2, MAAE, taZYo], zZ+E Axele] Axd AntE AN AMA, B ] So] J& F Adrk. =ut
A e AR oA, PR slEA, RO 7] T oY F9EHE gE oz dddtt. 66
(6th-generation) Aldiell= =<l 79 7]7] & AMES AAste] thkst Auj2E AFsr] A&, MAE 66
SA A =ELE JEElr] 919k wEo] o] Foj XAl glrk. o] gk o] f 2, 6G T4l Al=¥lS 5G S4l ©]F (Beyond

5G) Al="olg} Eeojxal ).
20301 AdE Zog oFHE 66 A Al="AdA HY dE £EE HE (5, 10007171 bps, FA A AA|
7F& 100vfo] A= % , Al 5 ol o] AL &= 50 kx| F
A AAAEE 1029 12 FolEr.

2
>
7

olglgh 2 dojH HE £& B ZA(ultra low) AAAZHE ”/‘35} 1 98, 66 BA A|2EL gl
(terahertz) WY (dE o], 9577} 2= (95GHz) ol A 3l E}3ll 2= (3THz) th 3} Z-2) ol A e] F&o] me = ar
Ak, HFIAE= o E 5604 =U® D2 E 3 (mmWave) EHQﬂnoﬂ vl o Aze AEEA 2 g7ESF
Aoz QA A5 EEAE, S AHYAE BT F de 79 T840 v AZ AR ofdEr. A
HEAE BHs7] Y3k =2 7]&ZA] RF(radio frequency) A}, <te|u}, OFDM (orthogonal frequency
division multiplexing) 2ot AWeElx] SHo|A ] 538 23F 38 (vaveform), WEY (beamforming) = At)

e 5 JE9 (massive multiple-input and multiple-output (MIMO)), XA+ vt}=<}== (full dimensional
MIMO: FD-MIMO), oJ@¢] <Felvb(array antenna), WTFXR <FElLF(large scale antenna)$} 22 th oty A
+ 7l ol JdEojof s}, o] 9ok HIdE2= g9 Azo AWIAE A H3 HEREA

(metamaterial) 7]¥+ #W= 2 <obelu}, OAM(orbital angular momentum)S ©]&3+ wal 3 v53t 7)<
RIS(reconfigurable intelligent surface) 5 M2 7|&€5o| =951 g},

Tok FIg g8 FF B A" YEHA S -?4‘5‘]1 66 T2 A =®ldA = AR A (uplink) 9 dHFE A
(downlink)7F & Algtel] 4 Foh s Aol &3t HolFsh(full duplex) 71, 9173 (satellite)
2 HAPS(high-altitude platform stations)%< ESWOE g8sl= HENA 7E, olF 7IAF & AYs)
I UEHA 9 HAF F AFF TS s g vEHA 72 FAl Ve, S2FER ARS oS Tz
3 F= 39S B3 54 F34 FF (dynamic spectrum sharing) 714, Al (artificial intelligence)E A
A TAAFE &8st FiH(end-to-end) Al A 7G5S UAlstele] Ax®l HHSE A= AL 7wk
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A 7e, 9 At TEHY dAE WA= BEFEY AMH2E 2314 % T4 FAFE AD(mobile edge
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olglgk 6G Al Al=®e] AT H IR QlE, AlE 7hHe
el 66 B4l Al=Ele]l xAZd (hyper-connectivity)S
connected experience)o] 7Fsdlld ZHo=Z 7|gldtt, A

(truly immersive extended reality (XR)), =A™ =u}dl &2 73 (high-fidelity mobile hologram), T/X€
EA|(digital replica) &9 ARl= AFo] 7tsd Aoz AWt 3k Bl H AFe F10& 53 944
Z (remote surgery), A9 #53}(industrial automation) % H]A -2 (emergency response)d L AH| A7}
66 A A=EE S8 ATEOEN Y, om, AEak, b 5 vhEFE FokelA &= Aot

v AATA BF
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92 Asgom PG, ol AY MEND £E0) A4 FEE ATHA 2T AR QA A3

UELT F5Fo] ol
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@ 3GPP (3" Generation Partnership Project) oA+ AvtEZEI} AL AH SAld e A4S A
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gige] g

3}/753}377'5 A

S 2% IAEL 49 Axd ot AAE$A(LEO, Low Earth Orbit), F# =912 (MEO, Middle Earth
Orblt) A =214 (GEO, Geostatlonary Earth Orbit) So2 F&E 4 O‘B‘r. =) E‘} Hog GR0L tigF 1%
36000km ] €14del=, MEO 3Lk 5000 wWi#] 15000kme] $14& 9|m|sl™, LEOE 1% 500 WA 1000kme] 914
< vt 98S 7 F’—E‘)ﬂ’ﬂ AFE A=Y, ATFE T4 o Y FE2 A3 B d4HT
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wo} vlaste] Al HEsb WA A7) wiel, £Eel avw wAst F4 Fie olFel W A, o
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T 232 RARS AX T dHE =A% Twolt),

% 243 LTE Al2=¥19] PRACH 2|88 A4 A7 RAR 5741 Al 9] #A1e] del & =AIg mHolt),

T 25% 5G NR A12<819] PRACH Z2]iE A4 A3k RAR 41 Ao #A1e IS =A% =do|t},

T 262 @Ho gloiAM el st Zeldnt AdH A ZelY Al (timing)ol e IHE =AE ZHolt),

T 27aE YA AT FUE YA A=E(satellite orbit)S wa} T o] wat, xF9 A4 == = FAakd
e ddol] glojA] 9149 A&HQl FA Qe dHE EAE mwol).

= 27bs el TR dEE EAY =uelh

% 282 NR Al=ElolA F718F 2] FA FovE AT F dE FH YAE EAS Ewolt),

%= 29 NR AlAEO] F7] BkaE o] o] dEeh, a5 sl AEE 5 gl SSB(PSS/SSS/PBCHE E e}
= Al fA o] dHE =AIR =it

E 30 947 Foe gl $7 daEe Ae waske PHoes, Fuade 148 wdste U
=

rlr

T 318 gAY Fa4 gded 57 daHY 14S wAss WHoeEA, 3 FY2H YA 7] 2laH
o AL wAske ddle =R mHoltt

T 32 9 = 33t YA BAldA BT = Qe Fug QEAS mEd F71EQ SSB B4 YAE 9AE =
ot}

T 33b2 B IAIY] UE AA] o Edd mE B4 Az A A/ et/ x| Adare] 9| v|ukste] Tyl 9
IS AxbstE MEFR o R TA%E mHelt

T 34E 2 AN gkst AA] oSl wE ko] Wi F2E gy os A s EERolt).

T 358 2 AN gkdt A dEe i A R F2E gy es A s EERelt).

_1?_
% 368 B NS G A4 B we /AT Uy PEE Agdew

EAS gl BEEelth
= 378 W A AA) a5l W Al A5 TEE Ao BAG Erolt,
E 388 B ANAe] AA ol5e] we o wae] TxE Aden As: Yt mwelr

wg e AN A AN U

AMZE 56 T4 NR (New Radio access technology)olA &= Al & F3p= 2pdoll A thaksh Au)| 250 25
A ezt E ‘F 9} F 5l7] fste] gAlEa glew, oo w2}l waveform/numerology 53 715 A& 59l
g Aujz=e] F Qo ‘I]r‘j/} AR Ze AHEA FIFE & Avk. A SAleA widel A Ao MnjxE
Al 53171 %ﬂ’ﬂb Aol AR A% SAHES T3 HA5 @ oy Falo]l FaskH, olo wat e A
d e $42 dFAo|tt. apx|Nt, Fa Aol what xd 9 7 §A4o] AA WslelA] ¥ 46 FAlI=
g 56 AHEY] Ag- Aujzel mE Ad W g EAo] AA Wslelr] Wil ol& uro ST ¢ A=H
3li= FRG(Frequency Resource Group) 19| subset2] #|lo] Fasltl. 3#, NR Al=EoM = A ¥ AH]

2~9] FH/E eMBB (Enhanced mobile broadband), mMTC (massive Machine Type Communications) (mMTC), URLLC
(Ultra—Reliable and low-latency Communications) &< ZFela=]2 vz 4 Uth. eMBBE Z&ZFdolHe] 11
& A%, miICe 92dsy Hasteh b 92 &, RIULCE =9t AXAS ZxZ she AHj2=ghal
. gl A8Es MRlae] Sl wEl MR g2 a7 AR Sl 482 v

ojel o] FAl A AT A EH4ro] Mu|ATE ARGAb Al Aled 4 glom, o]s} 1
oAl Algstr] fs) 54l wA 24 Anjas SAd A el Aled 4 e W

A el E ARl SlolA & JHAIZE Edke 7l Eokell o8] delAd al B A eE AA Ao s dde] gl
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A S 2" 2719 4 A5 ARIAE Aleetd AlelA Bloju o & o], 3GPP4] HSPA (high speed

Packet Access), LTE (long term evolution - E-UTRA (evolved universal terrestrial radio access)),

LTE-Advanced (LTE-A), 3GPP2¢] HRPD (high rate packet data), UMB (ultra mobile broadband), X IEEE<]

802.16e T &4 X o] nE, uFHY HF dloly AMH|AE AlFstE FUY FA A AlxFo=
O/\

st vk, e, sl FAEA Al=Fo® 56 F2 NR (new radio)®] FAlEFEC] WHEOIAIL ).

il

A7 B 7 A A2 xR &2, NR A=A a3 E A (downlink; DL) A& A=
OFDM (orthogonal frequency division multiplexing) W& A&t Qlvt. thek B FA|H o2+ sl A
oAM= CP-OFDM (cyclic-prefix OFDM) ®W2o] |&FH A1, dFHINA+= CP-OFDMZ} ©rvjE<o] DFT-S-OFDM
(discrete Fourier transform spreading OFDM) ¥ % 7}x|7} A& ¥t AdFHd = @2 (user equipment:
UE) =2 MS (mobile station))®] 7]#]=f(gNode B, =& base station(BS))22 HoJH =& AoAoE A%
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S FARAE Foha, YA 7AT0] G oy e ANEE AFshs FAYAE Tad, 4
% ge BF A% PAS, B4 2 A4 2 doly F2 Aol4ug Ao nd A-FiAE A494e A=
444 Fw2, % A4 (Orthogonality)o] HAHER, B9 % LFFOEM 2 AL§AY dolg F& Ao
ARE PR

NR A|2=®l2 27] AFollA & G, =2 ASolA diF HeoleE AdFsh= HARQ (hybrid
It FA717F delHE AgsiA Hash(da

[e]
192 )= AW (negative acknowledgement: NACK) S H%

folr

=
automatic repeat request) WS &3}l
DA K3 A, TV FA7A =

=
sfel 4717 Bel ABlA Y delHE AAET £ AA Bk FAE SN ALES dolHE o
Aol =g A doleek Agetel ol FAES wold Ak EE, $A717 HelEHE AkaA ¥
% 4% $A0700A H2Y 4TS deli Au (acknovledgenent: AK)S Aol £2717F A2e wlol]
g A58 F =S T 5 Ao

N

& AGYANA 3] delE F& Aol ANt FAAALLG A

T 1A VR FES A S, AEF TP YS YT, Aol e FHa Al E OFDM 422
A, Nsymb (102)702] OFDM Al¥o] ®o 3l}e] &F(106)S TS, ABZg e Zo: 1.0msoZ
Ao, gL ZHEA(114)2 10 ms2 FoHTE. FaFF Aol Ha A s AMrAgAZA, WA
oz W
3

Al AF diS (transmission bandwidth)e] W& F NBW (104)71¢] MBIz FEEH. 1 ZHd2
Ims= Aold & Atk 1 ABZYYL ms2 Ao|H 5 glon, mepA 1 ZdL F 10719 HBzgdo=
slot
TAE F dn. 1 52 1409 OFDM AEz Aod & A (S 1 &% 3 A= 5 ( Nsy‘“b)=14). 1 ARz
e sh} mE 85 e &Fom TAW & glod, 1 Anzddy £%) AFE Puss Bde o9 44
@ uel W e 4 Avh = 20 A ool Fukbs b4 474 gz =02 499k u=19 497k 24
Hol Aok, n=0¥ A, 1 AEIHA Ui &xo® 42 5 AL, p=19 45, 1 ABZHUL 274
subfranie. |
sfow T4 S ot 5 Rigs 240 dg A4 gk pol weh 1 ARE T &E 4 )
Nfra)ne,p
gEbd £ odar, olel mel 1 el @ &% (7 )7 g ¢ Qo 7 2k k4 A o
subfrarne. | Sramre. L
me Mor g NMater' T g0 g 12 4o 5 9
* 1

# N b N Nl

0 14 10 1

1 14 20 2

2 14 40 4

3 14 80 8

4 14 160 16

RRC(radio resource control) €14 o] @de %7 A
initial BWP)S MIB(master information block)Z 3] 7] e 4= Qlyd, BUu pAFoR
Al dde x7] A& dAA MIBE T3 %7] Aol Hadk Al~® AW (remaining system
information; RMSI ¥+i= system information block 1; SIBlel &gFd 4 AH)E FAs87] A
PDCCH(physical downlink control channel)7} A&EE 4 A& A9 (control resource set, CORESET)¥}
A FZ(search space)ell gk A4 AHRE F4A1E 4 Aok, MIBE AAH= A9y 4302 242 2E
ZH(Identity, ID) 022 ¢4 & Aok, 7|A =S oAl MIBE &3 Al F#ooll et

AIZE g AR, FHEEA (nunerology) 59 A4 BEE AT & Avk. T3 VAT G A MIBE F

AEXH (initial bandwidth part,
|

3l Aol dsoe] vl BUBY F7] L occasiono] WE HAAR, Z GAFIH0o UF 24 AuE FAY
Stk wRe MBRYE H5d Aolgdies 44E Fug 99e 27 44 98 27 YIETEe
2 G 5 Q. olm, 27] YEREe AuAIDE 002 3FE & A,



[0029]

[0030]

[0031]

[0032]

ZIHSd 10-2022-0058082

MIB= sb7] 3% 2 31 & 33 2 ARE ¥t S 5 .

#* 2
-- ASN1START
-- TAG-MIB-START
MIB = SEQUENCE {
systemFrameNumber BIT STRING (SIZE (6)),
subCarrierSpacingCommon ENUMERATED {scs150r60, scs300r120},
ssb-SubcarrierOffset INTEGER (0..15),
dmrs-TypeA-Position ENUMERATED {pos2, pos3},
pdcch-ConfigSIB1 PDCCH-ConfigSIB1,
cellBarred ENUMERATED {barred, notBarred},
intraFregReselection ENUMERATED {allowed, notAllowed},
spare BIT STRING (SIZE (1))
}
-- TAG-MIB-STOP
-- ASN1STOP
#Z 3

MIB field descriptions

cellBarred
Value barred means that the cell is barred, as defined in TS 38.304 [20].

dmrs-TypeA-Position

Position of (first) DM-RS for downlink (see TS 38.211 [16], clause 7.4.1.1.2) and uplink (see
TS 38.211 [16], clause 6.4.1.1.3).

intraFreqReselection

Controls cell selection/reselection to intra-frequency cells when the highest ranked cell is
barred, or treated as barred by the UE, as specified in TS 38.304 [20].

pdcch-Conf1gSIB1

Determines a common ControlResourceSet (CORESET), a common search space and necessary PDCCH
parameters. If the field ssb-SubcarrierOffset indicates that SIB1 is absent, the field
pdcch-ConfigSIB1 indicates the frequency positions where the UE may find SS/PBCH block with
SIB1 or the frequency range where the network does not provide SS/PBCH block with SIB1 (see
TS 38.213 [13], clause 13).

ssb-SubcarrierOffset

Corresponds to kSSB (see TS 38.213 [13]), which is the frequency domain offset between SSB
and the overall resource block grid in number of subcarriers. (See TS 38.211 [16], clause
7.4.3.1).

The value range of this field may be extended by an additional most significant bit encoded
within PBCH as specified in TS 38.213 [13].

This field may indicate that this cell does not provide SIB1 and that there is hence no
CORESET#0 configured in MIB (see TS 38.213 [13], clause 13). In this case, the field
pdcch-ConfigSIB1 may indicate the frequency positions where the UE may (not) find a SS/PBCH
with a control resource set and search space for SIBl (see TS 38.213 [13], clause 13).

subCarrierSpacingCommon

Subcarrier spacing for SIB1, Msg.2/4 for initial access, paging and broadcast SI-messages. If
the UE acquires this MIB on an FR1 carrier frequency, the value scslbor60 corresponds to 15
kHz and the value scs30or120 corresponds to 30 kHz. If the UE acquires this MIB on an FR2
carrier frequency, the value scsl5or60 corresponds to 60 kHz and the value scs30or120
corresponds to 120 kHz.

systemFrameNumber

The 6 most significant bits (MSB) of the 10-bit System Frame Number (SFN). The 4 LSB of the
SFN are conveyed in the PBCH transport block as part of channel coding (i.e. outside the MIB
encoding), as defined in clause 7.1 in TS 38.212 [17].

QERRES HAst= W 9lolA, RRC A4 (connected) A ©HHELS 27] HE @AM MBS &
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[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]
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7] qEFREe i HY FEE FAE F °1‘:} Hop FAde=z Addysiy, w2 PBCH(physical
broadcast channel)®] MIBZ4-E SIBE 27 + DCI(downlink control information)’} A&E 4 9+ 3
ﬁai AN s A Alojdds AA s = Avk. o] uf MIBE HAH AojdFe] g Fo] 7] dhdF

ToR E o, AA"E 27 ge9EFESs 9 g2 SIBvt 24%: + PDSCH(physical downlink
shared channel)& A& 4 gl 7] YYFHEEL SIBS 415t €% o=, o2 A28 AR (other

system information, OSI), #o]# (paging), W NA~(random access) %P_E g849 $x 9o,

chol Al sy o] Ade] g ER 2 oAl DCI We] dgEFREE AR
(bandwidth part indicator) EE o]&3fo], YYZFEd gk MAE S AAE 4 Q).

it

o

TFd G A AhY 7]E 9= A 84 (112, resource element; RE)ZA] OFDM A& Q1 2 B

Aex~=2 yepd & Q. gla2 E5(108, resource block; RB =+ physical resource block; PRB)

g g el Al NRB(110)7H9] A&d MBI o= Aojdrt. dnkyoz HolHe HA AFdde A7

Holth. NR Al =gl A durA o2 A7) Nsymb = 14, NRB=12 ©]i1, NBW Al =8] HE o] oo
(o)

N7-F9
o]

7h 2]

#aict. wol Al 2AE% HE RB Gl vEste] dolE #HolErF ZF71E

;
oA = SR At FFHEAE FRFER ko] ks FID Al2"e] A, stgHa dAE
3 AE g Fo] A= vE ? At AE G FHFS A 2" AE A Fe == RF 9%
E%kﬂt% 349 % 52 77 6 GHz Bk w2 S35 o9 (FR1(Frequency Range 1)) Z12]al 6 GHz B
T3k 9 (FR2(Frequency Range 2))oll41e] NR Al=®ell Aojd AJA® dF oiefF, FukEa
(subcarrier spacing)™ Y HI= (channel bandwidth)e] tf-§-&7Ae] dF-& YERdT. d& E°f, 30 kHz
Z& 2= R /\l*”“’ A% g Zo] 273719 RBE FAETt. &7]lA N/A

7% 4
20 25 40 50 60 80 100
SCS | 5MHz | 10MHz | 15MHz 30 MHz 90 MHz
(kH2) MHz MHz MHz MHz MHz MHz MHz
Z
NRB NRB NRB NRB NRB NRB NRB NRB NRB NRB NRB NRB
15 25 52 79 106 133 160 216 270 N/A N/A N/A N/A
30 11 24 38 51 65 78 106 133 162 217 245 273
60 N/A 11 18 24 31 38 51 65 79 107 121 135
#Z 5
Channel bandwidth _
Hutdnt 1Hy| 50MHz 100MHz 200MHz 400 MHz
BWChannel [MHz]
Transmission 60 kHz 66 132 264 N/A
bandwidth
. . 120 kHz 32 66 132 264
configuration NRB

NR AJ2=Blo| A =314 4 (frequency range)™ FR1Z} FR2Z o} 3% 69} o] yxo] Fg= = v},

£ 6
Frequency range designation Corresponding frequency range
FR1 450 MHz - 7125 MHz
FR2 24250 MHz - 52600 MHz

Y

7164 FR1%F FR29] W 9le th=2A WA H o] H&H= Ao] 7hed zlolt. daEl& FR19 F34 W= 450
[e]

MHzE-E] 6000 MHz7MA| 2 WA H o] 82 = Ur}.
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[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]
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52 &2 569042 SS(synchronization signal)/PBCH EEof tfsle] A3 esE 3},

SS/PBCH E-=o]gt PSS(primary SS), SSS(secondary SS), PBCHZ TAE EdAZE A E=S 9us 4= Q).
TARZE dt7|eF 2t

- PSSt SHRYA AFH/FAS F9 A1Fe] Hi AT A D o AF ARE AT,

- SSS: B A AR/ T 5719 71Tl Ha, PSS 7F AlFEhA @2 U A D HRE AlFs. F7t
o7 PBCH o BHXE $I3+ 7|FAlZ (reference signal) 982 s 4= 9t}

- PBCH: whete] dlolEAlE B AlolAd £54le] Bad U Asw JuE AFa. L
oMY EAAY P YuE dehlE BAFG BB Ao, 29 Ang Adss

of "k 2AEY AR $& X F Ao

G oA2E A A
H
=

%o ol A4

- SS/PBCH E=: SS/PBCH = PSS, SSS, PBCHe = o= o]z}, SS/PBCH &5

2=
= 71
B o7t A% 4 A3, AEEE 247he] SS/PRH 25 & Qesz pud

e -
dhe %27 A dAoA PSS W SSSE A3 4= 9lal, PBCHE "zy e 4= vk, oS PBCHEH-E] MIBE
53 4 9 o]ZHE Aojdd#0 (AP Uqdxrt 02 AAFAd PG ¢ dH)S AH wE F
k., gde ME3 SS/PBCH BE3 Alojgdd#0olA HAE¥EE DMRS(demodula

QCL(quasi co location)¥ o] gtk 7FAstar #Alojd 4040 tigh RUHES Fds 4= gy, i Aojdd
#0014 HEE HFHI AAGRZ A~ HHE 208 5y, @He e A2~ JRIFE 27
o Q3 RACH(random access channel) ¥ A ARE 53 4 v, e A= SS/PBCH QA&
2 2 FA1% 7| A= whibo] M elsl SS/PBCH

H35he] PRACH(physical RACH)E 7|A=o2 53 4 9lal, PRACH
S Qezo U@ 4RI 5T 5 vk, oe@ HAL Fal AT wike] 47ke] SS/PBH BEE Fol
oW BES A9 olsh AHe] gl AP h0e RUHP AT A4S & 5 A,

pul

2o REOJp

oz 56 A2E A 3taE T Aol AR (DCI)el thafl A2 2 Ay,

5G Alz=gloll Al gk g dlolH (e &8 &Y A dlol¥ Ald(physical uplink shared channel, PUSCH)) &
= 31y g dolE (= 2 333 dole MY (physical downlink shared channel, PDSCH))ell th3k =7

% AHRE DIE T3 7IAFoziy wdoA dadoh, w2 PUSCH X PDSCHOl dishe]  dijw] )|
(fallback)®¥ DCI @z} v]thu] 2 (non-fallback)¥ DCI EW-S ZUYEH (monitoring) e 4= vk, thyu] 2] DCI
e 7A T S AboloA] MAgoE mAgE A== gdE 4 3, vigiu g DOl 29 AA Jhes
dEE XT84 vk, o] o= DCIel= o] 7kA xHo] EAshy, 7+ xHe] wa} d¥Alo] & DCIJA,
SFI(slot format indicator)& SA3}l7] 9]¢ DCIIA oI F& YERH = Q).

DCI= Adad 2 Hx JAS AX EF stdFLda Aol A PICCHS 3] dEE 4 dvk. DCI #AA 7
o] 2= (payload)ol¥ C(RC(cyclic redundancy check)7} HZxEm A7) CRCE ©@ge] Alge] s
RNTI(radio network temporary identifier)® 2 WEH (scrambling) 2 4 AT}, DCI wAIA S EF oE
Eo] S-S54 (UE-specific)®] HolE] A%, He Ao] W& ®x dF dA~ o T waf A= thE RNTI
So] ALg" 4 glth. =, RNTIE WAHOo R A4EA ¢l (RC AX#Ae] 23w o] dE=ct. PDCCH o=
155 = DCI HAAE Al g g e RNTIE ARE3ke] CRCE &Felste] CRC &<l Ayrp wrom o
2 G AR ddelA AsE AAS & 5 vk, A7) PDCCHE el Al A48 Ao A 3g (control
resource set: CORESET)olA w=g = o] Hw .

i 2

g EW, Al2~®l A (system information, SI)el dlgt PDSCHE Z=A=H 3= DCIE SI-RNTIZ =3 fEHE
%= 9Jt}. RAR(random access response) HWA|A|o thdk PDSCHE 2=A&d st DCIE RA-RNTIZ =3 #EF =
S 9k, #Ho)A (paging) ®IAIA Al thE PDSCHE ~7AE%stE DCIE P-RNTIEZ ~3#ds &3 5 g},
SFI(slot format indicator)& EXsl= DCIE SFI-RNTIZ A3 =& = <4 v}, TPC(transmit power
control)& FA8H= DCI& TPC-RNTIZE ~a#EY & 4 vk, @d-5% 9] PDSCH = PUSCHE Z~AIEH 3=
DCI= C-RNTI(Cell RNTD 2 2959 4 4 3t}

CRCE C-RNTIR 23 @Bae 3 9

ST ELS A~
x4 9.

DCI ¥9 0_02 PUSCHE =AEH 3= v d] DCIZ AEE 4 i, ©
o}, C-RNTIZ CRC7} 23 #E= & DCI W 0.0 dAY 17]e] BRE

o &
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X7
[0053] - Identifier for DCI formats (DCI ¥ 2Ex}) - [1] bit
- Frequency domain resource 3551gnment (F34 =9l ] sk

_ [og (N (N 2 ]

- Time domain resource assignment (/\]{

- Frequency hopping flag (3} &3 =3
- Modulation and coding scheme (W% % =
- New data indicator (2% do]8 A A|#}) - 1 bit
- Redundancy version (FHEA] B]&) - 2 bits

- HARQ process number (HARQ Z2ZA2~ W3E) - 4 bits

- TPC command for scheduled PUSCH (=A== % PUSCHE 3+ A% A= AloJ(transmit power
control) W= - [2] bits

- UL/SUL indicator (AsFed /5714 2AF3ks A (supplementary UL) AAIAF) - 0 or 1 bit

[0054] DCI ¥ 0_12 PUSCHE =AEHste vldivld DCIZ AFEE 4 0L, o] o (RCE C-
ATE. C-RNTIZ CRC7}F =3 :E" © DCI X9 0_12 odd 3719 ARnEeES xddd %Tﬂr.

_12_
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* 8

[0055] - Carrier indicator (ZN&lo] AA]A}) - 0 or 3 bits

UL/SUL indicator — 0 or 1 bit

- Identifier for DCI formats - [1] bits

Bandwidth part indicator (W% HF-I3& XA[x}) - 0, 1 or 2 bits

- Frequency domain resource assignment

ULBWP
Ngg /P .
[ Nz [

{ ULBWP ULBWP

log o(N ¢z (N gz

* For resource allocation type O(AH & BFY) 09 A9,

. - +1)/2
* For resource allocation type 1(A 4 €d 19 A9), ¥21

bits

- Time domain resource assignment -1, 2, 3, or 4 bits

- VRB-to-PRB mapping (7} AY E=(virtual resource block)-to-=7 A9 L= (physical
resource block) "§38) - 0 or 1 bit, only for resource allocation type 1.

* 0 bit if only resource allocation type O is configured;
* 1 bit otherwise.

- Frequency hopping flag = 0 or 1 bit, only for resource allocation type 1.

0 bit if only resource allocation type O is configured;

1 bit otherwise.

- Modulation and coding scheme — 5 bits

- New data indicator - 1 bit

- Redundancy version - 2 bits

- HARQ process number — 4 bits

- 1st downlink assignment index (A1 3}FH= o Add~)- 1 or 2 bits

* 1 bit for semi-static HARQ-ACK codebook(F=% % HARQ-ACK ZE59] 7Z$-);

* 2 bits for dynamic HARQ-ACK codebook with single HARQ-ACK codebook(¥+d HARQ-ACK Z=53} 3t
7 54 HARQ-ACK FE=Eo] ALgXE 9.

- 2nd downlink assignment index (A2 3}&FH=T & <ldl>) - 0 or 2 bits

* 2 bits for dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks(27l¢] HARQ-ACK I =&
3} A A HARQ-ACK IE=%50] AMEEE F$);

* 0 bit otherwise.

- TPC command for scheduled PUSCH - 2 bits

o (1)
g2 k=1 k r [ log (N gzs) |

- SRS resource indicator (SRS A A A|A}) -

bits
= Nsgs
e 7))
. PR o
7|\ko] ofd AH-9);
o [ 108:(Ngps) |
49,

- Precoding information and number of layers (ZZ]3ZW AHX L #HoloJo] 7|5 )-up to 6 bits

- Antenna ports (SFEH|Y ¥ E)- up to 5 bits

- SRS request (SRS £7%)- 2 bits

- CSI request (A4 el d® 83) -0, 1, 2, 3, 4, 5, or 6 bits

- CBG transmission information (Z= £Z 1§ (code block group) A% AH)- 0, 2, 4, 6, or 8
bits

- PTRS-DMRS association (91 E2A 7% AZ-5% 7] A5 #A)- 0 or 2 bits.

- beta_offset indicator (WJE} @A XA]z})- 0 or 2 bits

- DMRS sequence initialization (2% 7|5 A% A2 %713)- 0 or 1 bit

bits for non-codebook based PUSCH transmission(PUSCH #&o] =&

bits for codebook based PUSCH transmission(PUSCH #<o] HE I

N

]1:1

gul

e
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4
3

[0056] DCI 2 1.0 PDSCHE 2=

9k WHlA DCIZ ARgE F 9lat, o] uf (RCE C-RNTIRZ =3 8E3d
oh. C-RNTIE (RC7} 223859

DCI £ 1.0& lAt) 8719 PuES TFE 5 9

X9

[0057] - Identifier for DCI formats - [1] bit

[ DI BWP DILBWP

log ,(N 5 (N +1)/2 ]

- Frequency domain resource assignment —[ ] bits

- Time domain resource assignment — X bits

- VRB-to-PRB mapping - 1 bit.

- Modulation and coding scheme — 5 bits

- New data indicator - 1 bit

- Redundancy version - 2 bits

- HARQ process number - 4 bits

- Downlink assignment index - 2 bits

- TPC command for scheduled PUCCH - [2] bits

- PUCCH resource indicator (&8 %3 Alo] A9 (physical uplink control channel, PUCCH) =}
A AA A= 3 bits

- PDSCH-to-HARQ feedback timing indicator (PDSCH-to-HARQ =4 E}o]n] X]A|A})- [3] bits

[0058] DCI =9 1_1°8 PDSCHE ~A=Ysl= vthu] A DCIE AFEE 4 ¢, o] w] CRCE C-RNTIZ A~adE8y=" 4
9Jth. C-RNTIE CRC7} 2~z e 9 DCI T 1.1 oAY 37]9 ARES E33 = 9},

_14_



[0059]

[0060]

[0061]

SIHS31 10-2022-0058082

H* 10

- Carrier indicator — 0 or 3 bits
- Identifier for DCI formats - [1] bits
Bandwidth part indicator - 0, 1 or 2 bits

- Frequency domain resource assignment

[ Nes 20 1P ]

bits

[ log ,(Ngs " (Nas ' +1)/2 ]

For resource allocation type O,

* For resource allocation type 1, bits

- Time domain resource assignment -1, 2, 3, or 4 bits

VRB-to-PRB mapping — 0 or 1 bit, only for resource allocation type 1.

0 bit if only resource allocation type O is configured;

1 bit otherwise.

- PRB bundling size indicator (£2] A &F WHEH A7] AAIAH) - 0 or 1 bit
- Rate matching indicator (&°]E w|& X|A]x}) - 0, 1, or 2 bits

- 7P CSI-RS trigger (A= g e AW 7|+ As EFA) -0, 1, or 2 bits
For transport block 1(A1 AF &5 H9):

- Modulation and coding scheme — 5 bits

- New data indicator — 1 bit

- Redundancy version - 2 bits

For transport block 2(AH2 A% EFo ZH$):

- Modulation and coding scheme — 5 bits

- New data indicator — 1 bit

- Redundancy version - 2 bits

- HARQ process number - 4 bits

- Downlink assignment index — O or 2 or 4 bits

TPC command for scheduled PUCCH - 2 bits

- PUCCH resource indicator - 3 bits

PDSCH-to-HARQ_feedback timing indicator — 3 bits

- Antenna ports - 4, 5 or 6 bits

- Transmission configuration indication (< A3 A|A])- 0 or 3 bits

- SRS request - 2 bits

- CBG transmission information — 0, 2, 4, 6, or 8 bits

- CBG flushing out information (= &% 15 Z#4 o AX) - 0 or 1 bit

- DMRS sequence initialization — 1 bit

st7lol M= 5G SAl AlaElell A HlolE Aol thek AzF =l Addd Wil Wel] distes v

N A= oAl st A dolH A E(PDSCH) 2 A dlole A (PUSCH) ol ok Al7F =l 2l dhd
o] tidt HolE(table)S 49 AT Al1E™ (A& E°] RRC Al1d®) o=z HAe 4 glrh. PDSCHel o3
A= W maxNrofDL-Allocations=16 7§12 AEZ|(entry)2 FAE HolES AAH 4 iz, PUSCHA thaiA
+ #Hd maxNrofUL-Allocations=16 7§¢] dIEZZ F4H HolES HAs 4 k. A7 =vQl Adshd 41
o= dlE& £ PDCCH-to-PDSCH &% E}ol™ (PDCCHE 418+ Al ¥} 42413k PDCCH7F 27l &% 3= PDSCH7F %
F5E A Abole] &3 w9l A7 7+Al 93, K02 #7138 % PDCCH-to-PUSCH &% Elolw (PDCCHE

A3} 218 PDCCH7F ~A|E R sk PUSCHZE A== Al Abele] &% w9l AlzE Ao 3dd,
K22 %713, &% ulelAl PDSCH H+= PUSCHZF 2=AERE A& Aae] 9% 2 deold oigk g5, PDSCH =&
PUSCHO] wig E}9] Fol ZFd & Avk. d& 5ol 37 % 11 2 129 & FEHEC] 7[AFo25H whE=

sAE Ao
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[0062]

[0063]

[0064]

[0065]

[0066]

[0067]
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¥ 11
PDSCH-TimeDomainResourceAllocationlList information element
PDSCH-TimeDomainResourceAl locationList ::= SEQUENCE (SIZE(1..maxNrofDL-Allocations)) OF

PDSCH-TimeDomainResourceAllocation

PDSCH-TimeDomainResourceAllocation ::= SEQUENCE {

kO INTEGER(O. .32)
OPTIONAL, - Need S
(PDCCH-to-PDSCH E}el®, &3 ©9])
mappingType ENUMERATED {typeA, typeB},
(PDSCH =3 E}S)
startSymbolAndLength INTEGER (0..127)
(PDSCHO] Al&F AE 3 Ao])
}
X 12

PUSCH-TimeDomainResourceAllocation information element

PUSCH-TimeDomainResourceAllocationList ::= SEQUENCE (SIZE(1..maxNrofUL-Allocations)) OF
PUSCH-TimeDomainResourceAllocation

PUSCH-TimeDomainResourceAllocation ::= SEQUENCE {

k2 INTEGER(O. .32) OPTIONAL, —- Need S
(PDCCH-to-PUSCH E}ol®, &% &9)
mappingType ENUMERATED {typeA, typeB},
(PUSCH =3 E}S)
startSymbolAndLength INTEGER (0..127)
(PUSCHS] Al&F A& 2 Ao])
}

ZIA =L A7) AIRE 2R AgEtd AR gigk "HolEY AEE F e wdelA L1 AlrdE (dE &9
DCDE F& oA EXg 4= At (dE 5o DCI e '"A7F ZHel Yy d=z AT $= ).
G VAo 2 RE] =A% DCIo| 7]Wkate] PDSCH H+& PUSCHOl thsh Ajzt m=w|el x1¢dy AuE 53
g AT},

Sl A 56 B4 AzEolAe] S Ao Aol thetel BwE Fxstel unk PAHOR Aysad

g AlojAido] AEE= Aojdgel o
Fa4 Fo g v YYZERE(IE bandwidth part)(210), AlFHo=
(Ao #1(201), Al G #2 ol el sle A dE =AY, Alod Y (201 202)= FIF FHO
AR S O FHHR(210) WA 54 F3k5 24 (203)d AAE 5 . VP%2§~0H}“LJL?N
o] OFDM AHE=Z d4g9d 4 3 olF A9y Zo](Control Resource Set Duration, 204)o.2 “go|d
otk = 29 TAE o2 Az, AJFG#1(201)E 2 AEe] Aojde oz Ao i, AojFY
#2(202)= 1 AE9 Aol Aoz AR Q).

E

>
&
-

= 4 (oA A" AHE  MIB, RRC A|l2¥¥)&
AL Aolegdd AWM (Identity), Aojdde Fa4 ¢
oujgtl, A5 EW, A7 A AT AadHL ]

QL

ﬂ%l T ot %%Oﬂﬂ] oS 2%
]
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[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

SIHS31 10-2022-0058082

# 13
ControlResourceSet ::= SEQUENCE {
—— Corresponds to L1 parameter 'CORESET-ID'
controlResourceSet Id ControlResourceSetId,

(Aol A=A (Identity))

frequencyDomainResources BIT STRING (SIZE (45)),
(FIF F A48T AR)

duration INTEGER (1..maxCoReSetDuration),
(AZF 5 A8 F FH)

cce-REG-MappingType CHOICE {
(CCE-to-REG w3 4])

interleaved SEQUENCE {

reg-BundleSize ENUMERATED {n2, n3, n6},
(REG HE A7)

precoderGranularity ENUMERATED {sameAsREG-bundle, allContiguousRBs},

interleaverSize ENUMERATED {n2, n3, n6}
(I8 =271)

shiftIndex INTEGER(O. .maxNrofPhysicalResourceBlocks—1) OPTIONAL
(QE W HZE(Shift))
},
nonlnterleaved NULL
},
tci-StatesPDCCH SEQUENCE(SIZE (1..maxNrofTCI-StatesPDCCH)) OF TCI-Stateld OPTIONAL,
(QCL A% 4x)
tci-Present InDCI ENUMERATED {enabled} OPTIONAL, -- Need S
}
¥ 1114 tci-StatesPDCCH (7 W3] TCI(transmission configuration indication) state® ™8W3gH) A4 AHE
. geEE Aojdelo) ) A4EE DRSSH QCL TAlOl Qi s} i B4 sle] SS/PBCH BF Qluls mi

CSI-RS(channel state 1nf0rmat10n reference signal) Q&9 AHE >33 4 Q).

dd 2 stFga dolgol gt 2AEE A HH(DL grant)?] DCI format 1_1 o EF & 7} Alo] HHE of
ol 2e 4 A,

- Carrier indicator : DCIZ7} 2A=E=H3I= Ho|H7F o= HkET(carrier) HoZ ZAEFHEA AA] - 0 or 3
bits

- Identifier for DCI formats : DCI XZWS AAe, FAHo=Z g DCI7F st AEAR] A3k 28217
TEste X AIAFelt)k. - [1] bits

- Bandwidth part indicator : W9% FiE9o W7ol & A °o]& AA -0, 1 or 2 bits

- Frequency domain resource assignment : 3 E=HQl Y SFE AA5tE 2 g9 ARE Y s

Efglo] 0 T 1904 oll whet Fdshs Apslo] Eebxint.

- Time domain resource assignment : A]ZF =W A &S XA A &F AHZ A9 AF Alad
W T ] AGF PDSCH A17F =l 2 st gj~Eo o HAS XA = v} -1, 2, 3, or 4 bits

- VRB-to-PRB mapping @ 7} 29 EF(VRB)¢ =8 A9 EF(PRB)] w*d #AE AAIgtk- 0 or 1 bit

- PRB bundling size indicator : < ZE|aygo] HAEHAT 7MAHS=ED A9 55 HEH A7 AA ST
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[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]
[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

ZIHSd 10-2022-0058082

-0 or 1 bit

- Rate matching indicator : PDSCHol Z&% = A9 AlZo 2 AAHAYO|E mjx] 1F F o= #HolE wx =1
o] A=A AAgH - 0, 1, or 2 bits

- 7P CSI-RS trigger : 943 A Aef AR 7|+ ANZZ EFAZ} - 0, 1, or 2 bits

- A% EZ(transport block, TB) #&H A AR : s} == F 719 TBo thdk MCS(Modulation and coding
R

scheme), NDI(New data indicator) @ RV(Redundancy version)Z A|A]3+c},

- Wx 2 39 W2 (Modulation and coding scheme; MCS): HloJE A& Algd WxwA3 39 o)
XA ETF. 2, QPSKSIA], 16QAMSIA], 64QAMSIA], 256QAMSIA|ol et AR} 374 TBS © MEd=zy A

= 7 Ade 29 HoE #@E AT + Ant.
$ dol8 XA AF(New data indicator): HARQ 71 4%91x] AAENXE XA 3hr},

=
Z¥3 B4 (Redundancy version): HARQ ¢ ¥ w4 (redundancy version) & A A&},

of

- HARQ process number : PDSCHol #-8&%+= HARQ 2|~ WHZEE XA} - 4 bits

- Downlink assignment index : PDSCHell th@lF HARQ-ACK ¥.32A] &4 (dynamic) HARQ-ACK FE=5HS AA3H7] 9
3 Qldl o]t} - 0 or 2 or 4 bits

- TPC command for scheduled PUCCH : PDSCHell ™i&+ HARQ-ACK E.11E 93+ PUCCH o] ZAL&¥= A8 Aol An
- 2 bits

- PUCCH resource indicator : PDSCHell w3l HARQ-ACK H.11Z 3k PUCCH ¢ A& A|Alsk= AH - 3 bits

- PDSCH-to-HARQ_feedback timing indicator : PDSCHoll th3gk HARQ-ACK H.11E5 9]3%F PUCCH 7} o] &FoA #
=2 gk 4 AR - 3 bits

- Antenna ports : PDSCH DMRS®] <tellv} X E 2 PDSCH7} A5 A %+ DMRS CDM 152 A A= AH - 4,
5 or 6 bits

- Transmission configuration indication : PDSCHe] Wl #% HHE AA|g= HH - 0 or 3 bits
- SRS request : SRS AFS QFs = FH - 2 bits

- CBG transmission information : IE= &5 1% 7|WF AdFo] AAHE A, oW 3= &F 15 (CBG)
6

-
| Fat= dolE 7} PDSCHE E38] AEE =X AAI8= AH - 0, 2, 4, 6, or 8 bits

- CBG flushing out information : o]del] @&o] AT IF= B Z17°] HARQ FHyle]d (combining) el A}
£2 4 A=A AANEE AHE - 0 or 1 bit

- DMRS sequence initialization : DMRS A|# 2 %7]3} v2lu]EE A A] - 1 bit

J71el4 PDSCH H+= PUSCHE &gk dole HFe ZAF At39 A9 &9 (time domain resource
assignment)<  PDSCH/PUSCH7} AEFE= &Fd #at AR 2, T SFdAY AlF AE 9z Ss)
PDSCH/PUSCH7} wi*d == A& 7l Lol 93] ddd 4 vk, A71dA Sv= &3 Ao 2 HE A 914
A g A, L dE5E AE G d & doem, SeF L 7] 8 13 o] Aos e A& W Aol A ARk

2k (start and length indicator value: SLIV)ZY-E ZAA4E 4 U},

544 1

if (L-1)X7, then

SLIV=14 - (L-1)+S
else

SLIV=14 - (14-L+1)+(14-1-5)
where 0<[.<14-S
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[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

SIHS31 10-2022-0058082

NR A]Z=Blol A whho RRC AAS E3)4, shite] o SLIV k@ PDSCH/PUSCH i< ©}¢] 2 PDSCH/PUSCH7} #
$HE £33 3 RS AR S F ot (S S0, H9 FHE AV HARJ AAE £ drh). o]F A
7] DCI9l Azt A oA E 7] A" HollAQ index @S XAFozZA 71X =ro] whdo] Al SLIV
%k, PDSCH/PUSCH wi=8 E}SJ, PDSCH/PUSCH7} H&HE &30 e ARE Agdd 5 9l

glo A= PDSCH wi°d B}y EFS] A (type A)¢F BFY B (type B)7F A=Ak, PDSCH w3 €}
AR S Al WA OFDM 41 o] DIRS A2 % 31 WAl A2o] 913 ik, PDSCH w3 E}s]
PUSCH HEo = g W Azt zpgdolAe]l 3 ®HA OFDM A &2 DMRS A& 5 3 HA 4Eo %ilﬁﬁ

229l PDSCH AollA A% 2
H Fa gYo e FAAHQ wiE X, A

= xﬂoﬁﬁi %‘—oﬂﬁ MCS & BallAl, 71A=t2 oAl dEstarzl 34 PDSCHol| 284 W
=A7], transport block size(TBS))E HXA]3gt}. AA] oo
TAE F Yk, A7) TBS & 7)Ao AEslixt st b
FYo] HLE7] o|He FA7|ol 3|Fgrt.
B A4 AEEE (transport block; TB)ZF &S MAC (medium access control) 3T, MAC Alo] &4, 1
A

70 o]4Fe] MAC SDU (service data unit), padding HF|EES Z&38F 4 or}. == TBE MAC A%
(physical layer)® HeE=(deliver) tlolE]e] w9 3-8 MAC PDU (protocol data unit)Z 71214 4 U},

NR Alz=®lo A A Q3= HE2LAL QPSK (quadrature phase shift keying), 16QAM (quadrature amplitude
modulation), 64QAM, 2 256QAMCO.ZA, Ztzte] WMZ Q™ (modulation order, Qm)E 2, 4, 6, 89 3|3},
, QPSK W2l A9 AE 9 2 B E | 16QAM HF9] A AE 9 4 HE | 6400 ¥ X HS$ A&8T 6 HEES

=
AW & ov, 25600 Wxe) e ARY SIEE 05D e

I E 4¥ 56 F2 NR Al=FlolA mEEE AH]2=Q0 eMBB, URLLC, mMIC ©|o]E]Eo] F=3b4-A| A ol A

£ 39 48 gxew, 4 Asgeld Ar AFS g8 Fug L A7 Aol aPE WAL AT & 9

o},
T 38 A A2 Faba Ao eMBB, URLLC 2 mMIC dlo]gl7} @3ds A& A8 E=Ho|t). = 39
e AR A28 Fakg g9 (300)o 4 eMBB, URLLC, mMTCE dlo]el7} &3 R<oljth. eMBB (301)9} mMTC

(309)7F B4 F34 el dgdEo] AEEE =F URLLC dHol8 (303, 305, 307)7} EAsle]l AEo] B
88k A9 eMBB (301) @ mMIC (309)7} o]v] 3w HES w7 A4S &% &3, URLLC ©le]E (303,
305, 307)7F AFE 4 vk, 7] Aul2 FolA] IRLLCE AAAZHE Foli= zlo] Zasly] Wi, eMBB7} &
FE A1(301)9] d¥-Foll URLLC wlolef 7k (303, 305, 307)% o AEd 4 gtk B2 elMBB7} 38 A4
oA RLLC7} F71=2 ddEo] dAEEe A5, sHHE FoH5-A Aol eMBB HolE 7 dEHA] &8
T om, mEba eMBB HolE o] HE Aol wold F vk, =, 7] Aol URLLC o= 13k elMBB
tolg HE Art G 5 Q.

T o4E AJ2E F=05 )9S v eMBB, URLLC % mMIC HlolEl7} dgd d#E w=AIg Edo|th, & 4oxE
A A28 Fa 19 (400)S Lol ZF A HM=(402, 404, 406)0A4 Aul2~ 2 HolHE HEsE &%
A gl A AEas AAa gEE ARE vE A4E £ glon, o] AR YA Sto] koAl A
A AadHE B8 AEE . Z& Y] AB MEE VAT EE LﬂE%ﬂ wE7F doE Yol uit
A WMol MEME A4 AR HE ¢lo] AHAESS AT FL Urh. E 494 AHWE 4025 eMBB
ol A%, AHW= 404% URLLC ©lolE] A%, A EHWI= 406 mMIC HlolE HEo] AMRHE RGo] EAH
ATt

AAE syl Y3l NR A|=wloAe] EaE (physical channel)$} A&

Al el A A etele WY
9 2 9rh. FAT B A Lo NR A|2Ho] ol BA EaAl Al xEA] A4H

(signal)gh= &ol7b AHEE

& 9t Aot

ot B NNe WA g ARG =W g AAF ARAT. £9 B AN 45l gdoid waw A%

-{> e



[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

ZIHSd 10-2022-0058082

Fe Aol @ FAA Aol B lAe] axE Bhas) 59 5 vkn wekE 49 7 AAE Ade
Mgk, eln $EEE §olEe W AAALY A5 dejstel RolH §ERA o)t AEA, $§A
J% wE e S we gebd vk, aeEE 0 ol B gAs Al 43 Wee B Welde
@ Aot

¥ 3 (downlink; DL)b 7] ool T Al AEshe A& FA ASHRola, FIdHAE
o] 7lZoll Al AFshe Alwe] 7 AFAZE s,

oglold R Al e B AN ANelE ARIAAT, fAF /1% WA = ALLHE 2 o
Bol BAAZTOIE B AN At He8 5 ok, ER, B AN AAdE Sdd 168 442 7}
A A grroza B AN WA 2 HoluhA ohsh: WA A% WHS B thE B2

2 A= FHe] E81AE (physical channel)TqL }\]i(signal)i}—t— £0]= glolE] E& Aojx izl E43)
o A8 = Q. dE Eof, PDSCHE ulolE 7} AsE+= Aol A gk, = JfAll A= PDSCHE dlolH 2}
g g A

-

o3} B JIAlAA Y AladHL TIA oA EEAFY A S o] 8 Eo gt
EYATY AFEA doly AEE ol gste] V[AFoRE dEyHe A& dY WHel™, RRC signaling =
S NAC Alo] 8.2 (MAC CE; MAC control element)&}i g9 4% glt}.

tdhe] EdATE B8] o jjo 3= BRow

i

Wal (RC7F 7k = Ao dag =AIR =9

(@2
il
Y
BN
ol

AFREA e st Ao dAFstaat sk sk dE EF(TB, 5019 mRA9 e 9
oﬂ CRC(503)7} 712 4 k. CRC(503)E 16M]E i 25W|E £ ng] uAE HE $£5 7HAAY A
ol wek ZFEAR] HE £ M ¢ gon, fE Z2Y AF oAFE ddE £ gled AeE
= TB(501)oﬂ CRC(503)7F F7Fd E52 o] 79 ZE=8F(codeblock, CB)E(507, 509, 511, 513)& i}
ATH(E05). AA7]elAN, ZEEFS A A7|7F wE] BN vd F dem, o] Ag v Z=EF
(513)2 tt& ZE=EFE(507, 509, 51D ET 7|7} & & vk, vk, ol dud B, tE oo wat, 0,
AE e 1o] XYt ZEEF(513)0] AP A9 Z=EF(513)3% tE Z=EFE(507, 509,
511)9] Zo|7} Td3iA wHA 4 U,

T
f

Y 30 un WO M
o:

wd IEEEE(507, 509, 511, 513)o] Z+2ZF CRCE(517, 519, 521, 523)0] 712 4= 9Yth(515). CRCE 16H]
E Ee 40E Ee v 24"l MESE M § e, Aldade] AF oFE dud £ e AEE
A=

CRC(503)E AA3H7] <18l TB(501)9F <=3+ AA t}a2](cyclic generator polynomial)o] AM&9 4= glom,
o2 Aod & gr}. dE So], 24HE (RCE Y3 cyclic

cyclic generator polynomiale ©hoksh WA
+D*®¥+ DY +D“+D“+D‘°+D7+Dﬁ+DS+D‘+DZ+D+1F/}J—_, 7}

. — 24 23
generator polynomial cac2ea D) = D* + D*

Xé?_)‘}'jl, L=242} 3t o TB Eﬂo]]ﬂ Aos Ays dos A3 "7 aA‘loﬂ Eﬂﬁﬂ, CRC p05P1=P2=p3='"5Pl-1T\E

A-L-1 A-L-2 I 1 I )
a +a,D +rtag D) DD +p . D dedp D Ap o, - 3

of? 1 A-1 Po 1 Pz le_a_ gereon (D) 2 Llr‘r‘ﬂ L}‘U']X]7}‘ 00]
g gowr, PoPrPePe Pl gy &g A4@ oA RC Aol L 12, 16, 24, 32, 40,
48, 64 5 o8] 71X Aoz AAE 4 ).

ol#lgt #A o= TBe] (RC7} F7FE %, A7) TB+CRCE N7ie] CB(507, 509, 511, 513)= #3td 4 v}, #&
z+zko] (BE(507, 509, 511, 513)el CRC(517, 519, 521, 523)7F F7+2 4 th(515). (Bel| F7l=E (RCE
TBoll F71¥ CRCE WA wel= & ZdolE 7IAAY (RC A S 98] ©2 cyclic generator polynomial
AMgE 4 gk, mEsk TBel F71d CRC(503)9F IEEBE=d 2718 (RCE (517, 519, 521, 523)L =B
Aqed Admze] TR wet Agd 5 Q. odE 59, HE 3Z=7) ofyg LIPC Z=7F IZ=EEF| 4

rkﬂ

©
i

&9 44, 2=E5vin A8 (RCE(517, 519, 521, 523)2 Agd = slth
atA1%k, LDPC7E 485 AB$ol® (RCE(517, 519, 521, 523)& Itj2 F=8Ze) Frbd & gk, =3 e}

SESL LG Aol E (ROZF FoEAG A S A,
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[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

SIHE S 10-2022-0058082
% 54 AR Hhoh gol, AFsug s BE HAgHE AW ;Yo FR) W ¢ TSRS Hrjze)
b ARA T, mERse] Hjdold wel 1B W B /15t (Re: m=ESozel B £4E + 9l

=9 LTE A28 1{— %fg;ﬂ_ (Bl (B CRC7} 37}%]al, (B HlolE HIE 2 (RCE AYIz=Z Qagdso],
#ZYH ¥ ES(coded bits)o] AW, 7] magE HES s vz of&w ulel o] HolE wjHH =
HES7} AA = AT},

[TBS 24 "]
NR Al2=®lo] A TBe] Z7|(TBS)E 31719 SAIES AA AMdE 4 Q).
G 10 & A4¢] ¢ko] 3 PRBOIA PDSCH wj=goll &gwl RE 91 Va2 Aabaic),

' N, = NREE.NS* _ NPRE__ \NPRE 5 N
Nz Tae = Tee Wlaymp THOMES T ek g glake 42 o9leh. ofv)elA], Na= 120w,

ame ppSCHe]  BHE

NFPRE
OFDM A% 42 vpehd 4= glu}. Nolds = 2o (DM 18-9] DURS7F 2FA|8}=, o PRBUIS] RE Zo|t}. o = 4
9] Aaggow MAEE 3 PRBUS oW =7t A EH= Felw, 0, 6, 12, 18 & stz AHE &
I}, o] =. PDSCHol ¥l & RE &= N7} AAbE 2= qlrp, Neso Naz =min(156.Nio) mess = A abs]m]

Meas = chibo| Al dE PRB & UERWITH

@A 20 QA AR e Ve Na BeQmovn gabg 5 ool o7]dlA, RE =E FojEoln], (e Wz
2t (modulation order)o]™, o] #ke]l AR DCI2l MCS RIEH =9} ng] of&EH HE o] 83l dud A
&gl dolole] ol wrep N <32 oy gjy)o] v 38 B8 S AN F Avk.
olelel w7 4% B8 ST A 5 A

o
t
&
o

. Ni'nf° = max (24,’ on . lefal

)q_ n —ma.x(S llc’gszfoJ )9]

i 3 2% g Neer) Askd o9 TBSE 8
7l E el A N A gre @t g Vel Jbg sk gew 249

Iz 14

Index TBS Index TBS Index TBS Index TBS
1 24 a1 336 61 1288 91 3624
2 32 32 352 62 1320 92 3752
3 40 33 368 63 1352 93 3824
4 18 34 384 64 1416

5 56 35 408 65 1480

6 64 36 152 66 1544

7 72 a7 156 67 1608

8 20 38 480 68 1672

9 48 39 504 69 1736

10 96 40 528 70 1800

11 104 41 552 71 1864

12 112 42 576 72 1928

13 120 43 608 73 2024

14 128 44 640 74 2088

15 136 45 672 75 2158

16 144 46 704 76 2216

17 152 47 736 T 2280

18 160 48 768 78 2408

14 168 449 808 79 2472

20 176 al 548 20 2536
21 184 El BHE B2l 2600
22 192 52 928 82 2664
23 208 53 984 33 2728
24 224 o4 1032 B4 27492
25 240 15 1064 85 2856
26 256 a6 1128 a6 2976

27 272 a7 1160 a7 a104

25 288 o8 1192 2 3240
29 304 09 1224 89 3368
30 320 G0 1256 90 3496
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[0128]

[0129]

[0130]
[0131]
[0132]

[0133]

[0134]

[0135]

ZIHSd 10-2022-0058082

Vu—/o 24
= 3840,2" d|l———— ) '
xr'fo max( X roun ( ) 9]_ log‘('\'mf° - 24)] -5 ,] /\}4 g %‘B‘H 1\"[,,,),—97]_ 74]),\1'% Zl: 9}\

oA 4:
o}, TBSE Y gk3} 817] [pseudo-code 119 Ed) AAH & ik, ofgold C= & B} Litels mrBE9)
gl s g3t}

[Pseudo—code 1 A %]

if R<1/4
[ Waro +24 [ W +24
TBS=8+C+| o ¥ %) o4 where C=|lnfs
| 8+c [ 3816
else
if w o e > 8424
N +24 N 494
TS =8+ Cw| 0l : 24 where € =|—infe +
L 8424
else

185 <gs| ¥ Ma+24} 24

|
end if
end if
[Pseudo—code 1 #]

[LBRM "]

NR Al 2=®'le[A] 3pute] CB7F LDPC QIFE 2 Y€ =W sfgE HEEC] F7iso &84 4 vk, o] o, LDCP
o] Z1ZZ(LDCP base graph)ell uwhe} fﬂﬂﬂ HEo] Fo] debd 4= Sk, 54 A=l dhal] LDPC 2ol 23)
AAEE= BRE JPE HESS HUYEE = 9H-S FBRM(full buffer rate matching)ol#til & 4 glow
AE 7hsgk HEE vE Fol AS *ri: J‘ S LBRM(limited buffer rate matching)el@ta & < git}. d)
o8] ME& sl Aol W, LDPC 1=y Fo] =3 W (circular buffer)® ‘ﬂ&%oixm, ple=S kil
W] HEEL gy AUk uhE s} ﬂﬁﬂﬁ o] Wl circular buffere] ZAo]E Nebzkal & 4= )

LDPC =] o3 A= BE HglE] vEe 4= Nolghal b, FBRM WHo| A= New = M) w0} LBRM W
TESLERM

N =
7w Nfﬂf‘_‘} ref [C-RLBRMJE Fol Ry | RLBR‘W% 2/30.2 AAW

Wol A, Nep iz New = min(N.Nor)

7 Yok, TBowsma & 7] gleld e A& IBSE Tahe WHE ol&dtE, &Y AdA dde] Adse A
g #elol & B Ho Wx enE shgste, Adl WE 2 it ST A Aol skl Bipel sl
256QANMS A3k NCS HOlES AMEstES Y A5 8, AREA GRS A5ole 6(640A) 22 T E 1

Ji
=
B
Ir

F= fFolEx HY z=dolEQl 948/10240 % 714 Ngg =156 7pps 7 7}A¥| 31 Tersi=

"eRBLSRM © 2 7pA¥|o] AEITh, TRBLSRM L dls)o] ¥ 152 Fold & qlvh.

F 15
Maximum number of PRBs across all configured DL BWPs and UL BWPs of a carrier N prp 1BR

for DL-SCH and UL-SCH, respectively )

Less than 33 32

33 to 66 66

67 to 107 107

108 to 135 135

136 to 162 162

163 to 217 217

Larger than 217 273
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[0136]
[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

ZIHSd 10-2022-0058082

[ dHeolH&]

NR Al =8l A ehedo] A et Hh dlolE &2 str]e] 5k 25 Fef 244

&
pacs
T

(534 2]

2 N ko1
. ' N prg j
data rate(in Mbps) = 10 ‘ Z Vzavm Q,ﬁ) j(/) Row’ T g (l-OH(/)))

.
1]

A7) Frekal 2014 JE= Fubar FA & (carrier aggregation) O F¢l FHElo]e] Sro]lw | Rmax = 948/1024°]aL
(J)

Q(j)
o = Ho) golo] =, Tn &

(j)
P S e P T P P E

B

= // =1, 0.8, 0.75, 0.4 3o #HS ddo] Hud 4= 9o, M= 3o F 168 Fojd &
AT,

Z 16
o A =2"15[kHz] Cyclic prefix
0 15 Normal
1 30 Normal
2 650 Normal, Extended
3 120 Normal
4 240 Normal

i poo 2
g, T g o AE Aejeln), o e Aud & Qu, Newn = BI(HAA Hul RB ol

E #e=, FR1 (6 GHz olet the])e] st AolA = 0.14, FFFANAM = 0.182 Fo1d 5 3l
Hz 23} i) o] st AolAM= 0.08, FFF A= 0.102 Fo1d == k. 4 28 &3 30
FA A 100 Mz T3k 55 2h= Al o] st e Hu wolg&e a9 & 17

% 17
| v | e Rmax AR 3 on'" | data rate
1 4 8| 0.92578125 273 3'5?‘%;3}5_ 0.14 2337.0
0.8 4 8| 0.92578125 273 3‘521;3H_ 0.14 1869.6
0.75 4 8| 092578125 273 3'57{?3[5— 0.14 1752.8
0.4 4 4| 092578125 273 3'5?{13315'_ 0.14 934.8
whd | wdo]l AA dHolEl HEelA FHE F Ade HAA dHolHE&E velHdS ol HE Ate® U gt
ol dH & A& ﬁom °1h 1 TB AFollde TBS H= 2 TB Al TBSO & TTI deolz2 ve o] 2
A d d=, 2 178 79 7P 2ol 30 kiz FukEnk Al 100 Miz ok eSS 2 A
o] st ol e A AAl dolE &S &dE PDSCH A& 2o we} 3719 % 183} o] Aahd 4= g},
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[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

ZIHSd 10-2022-0058082

3% 18

TTI
Niws | ¥iNias | Nag | Nee Ninfa n Nisio C TES length d(tl“h;i‘:

ims)
3 a8 28 | 7644 12| 225,280 | 27 | 225480 |0.107143 ] 2.104.48
| 8 10 | 10920 13| 319488 | 38 | 319,784 | 0142857 | 2,238.49
5 H b2 | 14196 u[}mh: 13| 417,792 | 50 117,976 | 0178571 | 2.340.67
6 8 64 | 17472 | B17608.0 | 13| 516096 | 62 | 516.312 | 0214286 | 2.409.46
7 8 76 | 20748 | G14650.5 | 14| 622,502 | 74 | 622,760 | 0.250000 | 2.491.04
8 8 88 24024 | 7117100 | 14 | 704,512 | 84 704,904 | 0.285714 2,467.16
o 8 100 | 27300 | 8O8T62.5 | 14 | BOZ.B16 | 96 | B03.304 | 0.321429 zlllllh
10 8 112 | 30576 | 058140 | 14| 901,120 | 107 ] 901,344 |0.357143
11 ) 124 | 33852 | 1002865.5 | 14| 999424 [ 119] 999576 | 0.392857
12 8 136 | 37128 | 1099917.0 [ 15| 1,114,112 ] 133 | 1,115,048 | 0.428571
13 8 148 | 40404 | 1196968.5 | 15 | 1.212.416 | 144 | 1.213.032 | 0.461286
14 8 160 | 43680 | 1294020,0 [ 15| 1,277,952 | 152 | 1,277,482 | 0,500000

T 178 Fa o] Ak Ao dolggs s B ¢ g, ¥ 18& T ¥ TBSol w
dlolB&& #jlele = slnt. o] w, 2AEY Aud wet Al woly g

<
A
ol

| New Radio (NR) Al=Blo]A: whato] X918 4 e dlojelgo] 7|A=s v Apo]d

T . ol ©Ee] Agshs Ao Fuk o, A wMxzed, A #olo & & &3k
= gk, AT, At dolEee. A tﬂO]Ei ¢°ﬂ A8 = HEES (transport block: TB) 9]
) Ao|2HE AxtE= @it tE

EEER N

g PA3) Sla) wo] Agske ol

ol
ot
o
rr
pa
=
Aui
riu
—
oI
7
il
sk
ol
M
rr
ot
o
N
L
o
N

e, o

Ef &l
Ef &l

P
SEAY (PRCIDO] F3b4 2 A7 GGA FE BHs =

o

H
(o)}
rlo
=
=}
>
[>
it}
o
oft
N
fohy
127
fol
ME,
{0l

F% 713413 (primary synchronization signal; PSS, 601)3 Y-57]3}A 35 (secondary synchronization
signal; SSS, 603), Zrg]il PBCH7} 4 OFDM A= AA vfg = PSS9} SSS+= 12 RBE wisd =1, PBCHE 20
RB% g @), EekEulr A (subcarrier spacing: SCS)ol wel 20 RBEQ] F3k4 tdo] ofd 7 WalEx &
o A vrebbglth. 4719 PSS, SSS, PBCH7E H&=E A9 99 SS/PBCH block (SS/PBCH &%) o]kl

o
i
a—g— ¢ 9eh, Es, 437] SS/PROH 25& SSB 2Fold 3 v,
%
o

FukEsh ZbAol whel SS/PBCH Eo] AEd 5 9lv Aus =AIE Zrlelt),

= 78 Fashd, PukEeyl 7048 15kHz, 30kHz, 120kHz, 240kHz S o2 AAE $ glon, ZF Hutkdes 7144
of wa} SS/PBCH &5 (& SSB BF)¢] $Xe = v AZY A7 2AHE + drh. & 72 Ims oy A
BEoA Fukda 1H4e] whE SSBrE AEE ¢ ' AEY AAE ZAIS Aoy, & 74 FAE FHddA
SSB7F &3 AEEojof st AL ofytt. 7] SSB BFo] HMEHE YA AlAE FH FE& HAE Al1dH
(dedicated signaling)S &3l ol AA= + QUr}.

2 & |
7| Ao ZRE 100km "ozl ol X8 ko] A9 wilteA] FAlF AlaE oF 0.
FAET. R VA FAA Sl AEE F 0.34 msec o]Fo wEol] FalEItt, Aed H}ﬂ' o] oy
1A= Abele] Aol uwhel @A FAIS Aot VA T EaekE Algte] ek ATk, mEpAd Az o
2 A EAskE o8 e dde] SAld AEE AEshd VAT =ZEh= AlZte] BT tE 4 QT
olel g LAlE a2l 0431 gaRRY F2E 257 A Sl sAl E=&2EHA shr] flske], T
of wel FFHA NS St ARk FolshAl & 4= gtk 56, NR B LIE A[=FelM o] & Efe]
2 (timing advance)z}t ?&ﬂr.

[
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[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

ZIHSd 10-2022-0058082

E 8 JiAIE o AAelel whE 56 H= NR AlRFClA dRte] Al 1 ABE AlskaL, ofell o Al 2 AEE
o] HA1E o), Elo] oj=wixe] whE wite] Iz AA EFYS =A% Ewolt),

ola}, ElolW oj=wiso] wE wke] ZRAY ERglel i) FAlH oz Audtth. &5 n(802)dA 7]A| o]
A g 2AEY AL grant) 2 A A AojA Tt HolE](DL grant ¥ DL data)E wdolA $418}k
W, gde &% nBu)olA YA ~AEH T2 S SFHA Aojalze dHolHE 4l & Q). o
uf, @2 7|X]Fo] AEE WS ARG JAY A AZH(Tp, 810)THE =A A& E 418 = k. B A
Alefol| A, whtko] &% n(804)lA Al A%E FAEAS A, @S EF ntd(806) A dF A2 ATE A
Sk, @] AsE VAHOoR FAT o=, 5A Aztel V|A|=el| EAe s s8] fdl, o] A%
AT 71579 &F ntnRt Eloly o) =ui(TA, 812)%HE 47l el (806)o] ©dd A oy 2
stk = dlolEfo] tld HARQ ACK/NACKS 53 & gtk whebr] 2 AA|oolA, thtte] Aga ~AZY &
A& B AFP A deoly AES Y & YA dlolelE SISkl HARQ ACK & NACKS HEat7] ¢
& F=uE = e A 37 EFl dFsks Al TAS AQF A 5= Avk(814).

elojio] AAHS fld] 7IA =2 dlEF wHe TAel AUz AT 4 vk 7A=Fe
o, A M 2 (random access) TANA 7Hd A5 ol Al e TA gholl, L o]F
AT TA kel ¥skgS gaizbaA 2 wZbEA TAS] Auigks A F vk, 2
| $2lskE nA TT19] AlZAIE A ©hdbo] G418k ni A TT19) AlZAIZES W gho] & = gl

=S
(o]

gl AEe FAEA Aa" Ao F8% VIE F shue AF o]y X AAIZH(latency)olth. o]& 913
LTE A&l A= 1mse] A7 transmission time interval, ©]sF TTDE 7MA& AR ZH Y @9z 4l
Aol o] Fojxitt, AeH wiel Zo] FZ el LIE Al 2=RdA InsBu) e AEAINTFHE 7= o
Z(short-TTI UE)S A|¥& 4= v}, A 56 T NR A=A, AEAzE #3742 1 nsRy &S 5 ).
Short-TTI ©&-& XA 7F(latency)o] 523 Voice over LTE(VOLTE) AMu]2, dAZXZ=3 & An| 2o 2%
tth. T3 short-TTI @b AEY 7ukoll A vl A FE]E]Z (mission critical)d AFEAE| (10T, internet

of things)S HA3dE = U&= Fdto] Hr).

56 e NR Al=Elo|A, 71x]=o] ek A dHolEE E£dehE PDSCH A%A], PDSCHE ~A=HeE DCIe
PDSCH®] HARQ-ACK BEE whito] HE3stE Elo|w AHHo| #wal= kel K1 #hS AAth. HARQ-ACK R E €
o]t oj=wlx(timing advance)ES XEE3Fe] AE L1WY WA ASEHES AR e 7g-o dio] 7| A=
o7 A% F vk, F, eoly o]=ulA(timing advance)E XE3tate] A L1nth AL o]F Ao HARQ-
ACK AB7} 9raREg 7xTo= A5 9l th. HARQ-ACK A X7} EfelW oj=ul~(timing advance)E X3t
slo] AE 1Rt WA AEHEE A E 49, HARQ-ACK ARE= whboa 71X o & o] HARQ-ACK HoA &

A% L1€ PDSCHS] mpH et Aoy e Tereeto)fio] 3 AA (cyelic prefix, (P)7F AlZkshs 3 wal 4%

Qitk. Treea i ofele) 914 33t ol AN % v,

fl
4

84 3

T, = ((NI +d,, +d_,)2048+144) k2" )- T,

Fed oA 3ol N1, dl,1, d1,2, k., u, TCi= offeh o] Hejd o it

- HARQ-ACK A R7} PUCCH(4EHA Aofag)=E AFHE dl,1=00]aL, PUSCH(FEFF A FFAld, dlolg Ad)
2 HAEFW dl,1=10]t.

- we] Balel B4sE 4 Aol e sleel Agwe FS, Aleelzt Al Eelw o]t Az A
Fol A g

- PDSCH vi=3 E}q] A9l A5, & A WA DMRS AE HX7F &322 334 &2 444 AE<Qd 7% 5o, PDSCH
i7F 7R Fow d1,2=7-12 Aolw}.
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[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]
[0175]

[0176]

[0177]

ZIHSd 10-2022-0058082

N

- PDSCH w153 ©}¢] BY A9, = A A DMRS A& 9X7} PDSCHY A AlE<Ql 7 9o, PDSCHe] Zol7} 4 A&
o]™ d1,2=3¢]a1, PDSCHS] Zo]7} 24&0o]™  d1,2=3+do]™, d¥ PDSCHS} 3% PDSCHE ~A=Hd= Aol
S X PDCCHZE AA= AEe] ol

- NI poll web ofgfe] x 199 o] Aojert. u=0, 1, 2, 32 717t Fuk&st 714 15 kHz, 30 kHz, 60
kHz, 120 kHzZ ¢]m| st}

% 19

PDSCH g]l29 A|ZHPDSCH decoding time) N; [symbols]

M No additional FDSCH DM~ Additional FDSCH DM-RS
RS configured configured
] B 13
1 10 13
2 17 20
3 20 24
- Al F 1994 AFEE N1 kS UE capabilityel]l wet o2& zho] AL&E 4 tt.

T, =1/(Afae - Np) Mo =480-10° Hz, N, =4096, x=7,/T, =64 T, =I/(Af,efu\"uef} ,
e =1510° HZ Ny =2048

WwE, 56 i NR A Bl A= 7] To] Adkea AAEE
A dlolE & PUSCHE A$stE oW AR sfdats K2

S E¥ske AR AFA], ddo] AEkE
A1 4= Q)T

PUSCHE Elol™ o]=uwlA(timing advance)ve— Easte] AE 28T AR BRI ESE A HA] G A= o
o] 7|IAFoR AFE 4 U}, E}O]o] o]=wl A (timing advance)E ¥ ‘;5:};}01 AR 2HT Z2AY o]
Al Ao PUSCH7} w2 H-E 7] ]iﬂ‘li d4= 4= 9Jt}. PUSCH7F Elolw oj=ulA(timing advance)E X3}3}o]
A L2RT WA AFHES AAE Feollv, @22 VAFo2HE YT 2AEH 52U AAHERE

FAT 5+ A,

to ro,

= ol

HE 128 2AFY FU0S TPHE PICCHS) PHAS A0z yE Trez o) ol Ashokshis PUSCH A2 CP

b AFEE 3 A AR S oo, ez oldle] 2814 4sh ol AXE F ek,
7314 4

lrm’w 2

((N +d, N(2048 +144). k2 ”) 7.

daw w40 N2, d2,1, k, u, TC= ofefiel o] Aojd 4 v

- PUSCH &35 A& =i A HA AEo] DMRSTF Ea3ichd d2,1=00]3L, o]&|o|&= d2,1=1°]t}.

- o] Ble] @gshE A AlEle]l 2L Aelols M4 wthv, Aelofzt Aol Eolw ot A2 A5
A%ol A w5 sl

- N2 pol wat olele ¥ 207 o] AHeol®rl. p=0, 1, 2, 32 z}z} Fukesl 704 15 kHz, 30 kHz, 60
kHz, 120 kHzZ ¢]m| st}
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[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

ded & 1801 Algshs

Tc =l/(Afmax']Vf) ,

Af; =15-10° Hz

ZIHS3d 10-2022-0058082

* 20

PUSCH &4 ~z¢
u (PUSCH preparation time) N

[symbols]

0 140

| 12

2 23

3 a6

N2 %2 UE capabilityol] uwe} o2 gho] AMEE 4 ST},

A.fmax:480'103 HZ' Y;ZI/(Mref‘Nf,ref) »

N; =4096 , x =T, /T, = 64

N = 2048

= 747} g,

[Bandwidth part; BWP; F3< g H&]

@, 56 E=

Wel ) $AHES A48 5 A,
% ko)

NR AIZEe shibel Al el A, Fohg vlo RE(BIP)E AAstel 54 wue] AgE BIP
o W 2RAY FaE BHOE & 5 k. AAFE Bl BIP
Aojguel ] Tshel BIPE WA 4 vk, BIP/L WAE S @] A8E 5 Y

A2 obe el i 219} #o] Aojd v

X 21004 Fu

H 9] (Frequency Range) 12 6 GHz ©]3}e] F3< ydS
Range) 2+ 6 GHz ©o]/de] F3t4 0|9
A4HE 7 . d=d

Iz 21
Fohr W
Al Bl 1 Esl 2
(Frequency
{Scenario) deilel (us) Helel (us)
Range)
1 B0 2000
2 GO0 2000
1
3 B0 2000
| 100 450
1 BO0 2000
2 GO0 2000
2
3 B0 2000
b 400 950

omstar, Fik4 HE (Frequency
H AAJoel A Bl 13 EF]] 2+ UE capabilityell whf
olgle] ¥ 223 o] FojZit},

o o3t} A
2] of o] A /\Mﬂ& 1,2,3,4&
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[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

SIHS31 10-2022-0058082

T ¥ Alvbel g | Wbdeal yhddel WS Avelie 4

T 9% &3 wE dHelg(dEE TB) 55 2AEYs dAEsta, sl vlolE ol o HARQ-ACK =8 4=

Aata, e wa AAES FsE dHE A EHoltt. & 944, TB1(900)S &% 0(902)dA4 =

7144 Har, ol thdk ACK/NACK 3 =(904)2 &5 4(906)oA dgwrh. whef TB1o] Z7|dgo] Avsia,

NACKe] FA1= Atk , &% 8(908)o 4] TB1el wheh A7 E(910)0] a2 4= Arh. d7]oll A ACK/NACK o] =]

AEEE AR, AdEe] FdEE AP vE AillA s F AAY B Ao AR E=E/E 39 AT Al
7

2 A E = ghell we 28" 5 s Aol

E 9= &X 0UNEH &Fo wEl £a4 o= TBINVH TB87HA 2AER ] dEHs ddE =Asta o
th. o]i= d& Eo°], TBIFE TB37A¢ HARQ process ID OF-E 7714 7t7} Foj=o] ALEH= Ad 4 Aot
gkek 7)Aol ARE-8E 4= 1= HARQ process 1DQ] §7F 2.7 47 ¥olglH | d&H o= 8] v TBol
He AES F4T F s F A

[A14% Al=H"]

=102 918E o18F B4 Ax"e dHE mAY mHelth. & Sol, B(1001)0] -.4”(1003)01?; A5
g AEshd, $149(1003) 71A=(1005) = 47] 25 s HdataL, 121%(1005)L FA AEE Agste] o]
He $5 5249 278 et AsE G100 AA AEsted, ole vhal $914(1003)S F3 HEd
ATk, Z7TelA (10012 9173 (1003) Atele] Al Hal, £144(1003)3} 7] A= (1005) Atele] 7] =7 ¥
7] Wi, A vk (1001) oA 71 A% (1005) 2 2] vlolE Halel] AQEE Al7te] ZojX A ).

T 112 949 1% Ee Foldl mE T4l 949 AT T FUIE EAT EWHoY. TS A% HES
Aol Ao uwlgl AHA=A (LEO, Low Earth Orbit), T A=A (MEO, Middle Earth Orbit), AXAE$A
(GEO, Geostationay Earth Orbit) T o2 F8E 4 Qr}. Id¥txow GEO(llOO)° 2k 1% 36000km & €A
S omEH | MEO(1110) 2% 5000 WA 15000kme] A& ¢usb | LEOE= % 500 WA 1000kme] 914&
ojulgitt, 7+ ke wel A7 FH FI7F G =, GE0(1100) 9] - XHL T3 F717F o 2443 A%
olml, MEO(1110)°] 7% thef 6413, LEO(1130)9] Z-¢- tief 90 WAl 120 Ark=olvk. A A% (~2,000km) $14]
L e Ao r e ung Ayl A AA7H propagation delay time, ©]& FAIZ|AA &9 257} F4
7o Egsl7|7kA] dEle AZte R oldld 4 Qi) ¥ EAo] FAALE(36,000km) $14d div] fESkl. GEO

9o

obd A& NGSO (non-GeoStationary Orbit)o]etar & 4= glt}t.

T 128 HA-TE HHEAY JEEE TAgE EHoltt. 22 93] X 100 km o439 E& ol $1X]
$43(1200)2, Ao @(1210)3 NS5 F$44180aL, T3k 239 7125 (DU farms) (1230)3 AAdE =3=r
(ground station)(1220)3} AN ZE FFAle),

T 138 YA-dd " A=A

AE Bests delz 53hd 52 FAAMH|2e] Adde] b, dElz ARSAF whdel] fd-dE HAH S
7es TRATeEA A T4 AMYATE opd FelM el AREARS] ZEarE EE/E AdAlse Sl
A

=
7 ab (1300), AnF /9 3 o] A Falol 7k el M e ARkl gk o]
Aed oM (1310), =74 AF flo] Ak, g=af ==/9 =8
T o

sh= Aol Jbsehi (1320), E& 71A% AREA J5e ANFozA 74T WER A FAES o]
Aoz wWel Wolnl A% WE /5e FAB)IES IHEAEL BeAE A% e

L 14% 3Lk 1200 kme] LEO $1483 Aol ddo] A4 FAlS 3 & o, JFIANAM Y o4 Holy A&

E(throughput) AAFY] A& ZAg EdHolt), A IdA XA wake] A4S A= EIRP(effective

isotropic radiated power)”7} 23 dBmo]il, HAAZIA ] FAM el HEZ £4 (path loss)7} 169.8 dBelar, 9

A FA otE|Y o]50] 30 dBid A5, BA 7Fed Als o) M| (signal-to-noise ratio: SNR)& -2.63 dB
&= |

2 RN, o] A9, AR £l $FENAY A= AolAe) =4 Fol X3 & ot ME



[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

SIHS31 10-2022-0058082

o] 7H4dW](signal-to-interference ratio: SIR)7} 2 dB=}ar 7Fdshd,
interference and noise ratio: SINR)2 -3.92 dBZ AAtEH o] w] 30
AH9S o] &3 A§ 112 kbpse] AFEHE G0 7heE 4 ).

= 2

o of 7Hd 9 FeY(signal-to-
Rar&ul7b A3 1 PRBY] Fup

T 15¥ 3% 35,786 km] GEO 91443 A4e] whdo] 24 F41& 38 &, AFLEadA 4 dolH
F 5 (throughput) AlAte] dd|S =A)3 =dolth, A I XA dite] H<% H38 EIRP7} 23 dBmo] L,
A7 A Ade] AR &4 (path loss)7F 195.9 dBolal, 9444 41 <telLF o]5o] 51 dBi%l A9, &
7Fed SNRS -10.8 dBE Fatdtl. o] A%, AREAdE $FFAMY AREA, di7]dd e &4 Fol
23k S itk SIRe] 2 dB#kal 7HE3shH, SINRS -11 dBE A kHz #RbE3 7243} 1 PRBE]

Al 0
F3h AUS 01§ A 21 khpsel AFEE PO T & QEEl, oA MY WRAFS FYT 2

ox do

T 162 iy fA7ke] AREA Bl wpE A2EA gk, agla v AEAl X =7k A2
Rdo] WmE AREHAS A EWoltt. & 16004 de Al TSt = A5 Fapgrolrt. Wiy 94
(satellite)¥e] Ealo] 3u= FF 7 (free space)dlAE AELEA(FSPL, 1600)S 7] AlsFol kv st
Ak, @dm AFREA 7K (terrestrial gNB)¥e] EAlo] £ F77F EAetE AAoAM e ArEd
(PLz, PL'tpawos, 1610, 16200 Al ALY 44zl wbldleitt. dpe @23 7|A=33e AdAYE
oSt | hpe= 7]A 7 e] Eolo]W | hpe TEY Fololth. d'pp = 4 x hgs x hyr x o / coE ALMET. fee

He W9l FAFAE, o n/s Bele) We] Sxold.
[AHFAANA ] Fo5 0T

2B Al (Satellite communications, Hi= Non-Terrestrial Network)olA+= $]4do] A&HHoz wmEA &2
o2 ZA3= Doppler shift, & $AXE 9] Fa4= o]F(offset)o] LA},

=172 e nx B SR, aga AAde] W AREAke] 9ol meh Aol RE dEEHe Ak A
ARGALN AL A E S W ] AEE A Doppler shifte] &= 7Aatshs 4 5 das A1 Zwlor.
A WEAFo] Rolal, hies 949 akolH, vi= 94l AFE wdehs Hmolw, [ AlEe Fukgolrt.

188 A0l mEq AUD 9] GEE RAD SWold. ® 094 AR ARG 24 ok e
g

(elevation angle) ©¢° 93|

o

1)
g

u

Ly
m
N

[GREDY

2

=

n

(w]

o

o]

ko]

o

-

wm

e

z

g{\; J

o

)

o

1)

>

)

Xu)

ki
(2

195 o] Ao w dAFsts stte] Wl 2tell = AR v& dEEo] F+= Doppler shiftE
r:} T 1994 E =7 od wrE wd 1(1900), @ 2(1910)¢] #+= Doppler shift7} Zhzt
AFIE 2 GHz, $1431% 700 km, A7dollA] shke]l Wl 7 o] 50 km, ©Eo] HEE 05 7HE
L3 B JfAell A AAEEE Doppler shifts A7 Sxo] 2 g312 FA]3 Zoln, o= $49]
3 =2]7] wiiol dgFe] Arhar 5 S gl
¥ 202 RO REH AdlA = £ = Doppler shifte] zfol& EA]
& w=olth. 9ol ¥ bl 9o 9A& w], = elevation angle®] 90%=< w7} W(%EE A) el A Doppler
shifte] zel7 7 AA= 2AE B 5 A}, o7& o] 7k-d fol & w, W % £ 2 3% &
9] Doppler shift #tE°] 22t & 3 &5 #S 27 ded 5 o

[AFNAA 2 AAAT]

4

EJ
&

Aoy e >
o]

ﬂl

B o
a2

o o
z 28

fr
o
oX,
L
o
©
)
e
o
T
=
S
>
1)
-3
o
Q‘L
r

A AT Aol Aol AHgARNH g7t W] Wil A T4 dinlste] & Ao T
o}

T 212 akzbe] wet A= 4ol fiAlel wet el MRE 74 Al AAA I, -4 -7
Aw Atole] S AAAZFE EAIGE THolt), 21002 ©HolARE 47A HeEls A
L-AG-7A = Abolo] i AAAS AR Zlolth, o] W, A-7]A =] A A dE-914d o] A

= 223 spue]l W ool M AREARe] 9ol meh kA= g A ARk A Afe] g AR Ewlolrt
dE 50 W wE(EE A W, cell radius)©] 20 kn¥d ”H H”«] ARl w2k Wl M2 v Ao
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[0206]

[0207]
[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]
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wEo| sl At AN B AN FFolsk o 0.28 ms eldtetm # & v}

AYFAUAA Wdo] NAZ} NES FRAFHE e, ] AE7F 94 B AgnE AU £ Ao
%, HFYANAE AT PR HNF AEBE 4ol AT F, v At qae Fds,
AGFYAAAE Bo] AT AEE G40 AT F, AN Adske 4TS FIT 5 Aok 3]
A e AEE FAF F adE o 05w £U% F A9 £ gov, b £ AEE Jves
=g 2 A A5y Bo) AAYE FAstel AQsE A% 5T £ 9

LTE == NRY 72 9 7|9 728 =2 &35

f
N
N
Hl
9,
i)
4P
i)
4
O

- B4 go] J|XZFoRKE 7|45 (%= SSB(synchronization signal block), o]&= 4% 353 x3Hd

JehE 2lett. A7) F7]4 &+ Primary synchronization signal (PSS), secondary synchronization
signal (SSS), physical broadcast channel (PBCH)E X && 4= vk, A7) 7|25 7|X o] Falsles Al
39 &% AA, Zdd W, ", F¥HI AA 59 HEE T F Jrh. ES 5] A5 E F3)

o= T
e Habbsl oAl AAE AR HAEFS 9t 2AEE R 58 g5 5 Y
- GA2: @dEe JAFo 2R E A]2El AW (System Information Block: SIB)E =4lgkt}. A7) SIBol+= *
7134 2 WY A2 S 9% ARV 23E 4 oAk A WY dA s S 9% ARe WY A
ZHJPES AET AY ARy x23E 4 Q.
- SA13: GAZAA AAE WEAA 2 2L, WY AAx ZYWE(EE HAA 1, msgl)S FAISE. A7)
T RELS v AIfA e FEE ol &sto] Y] dA20A AAE AR Jdste AAEE AEd F
o 7IAEE ] ddo] AFe ZPES FAlgT. VA He o o] ZAES LA EA LA
X3t A= VAT Zalo] AAG AdA] A ZE QB A& AEsta, F4lo] AFstH Hojk sk
dio] A7) ZEdEE AFTe AES & ¢ T

- A4 GAZNA ZE@Eo] FAETE, A= 2o i S AF M~ S (random access
response: RAR, i HA|A] S A 3| 28 S48 dge, & oA
oAl 7]A]=ro] FA1gk RARS] FAIS AEd 4 STt A7 RAR“‘: PDSCH o2 AFHH™, 7] PDSCHE =A%
8 &= PDCCH7} A e w E] A &= DCIolE RA-RNTI #ro® A~3#:iEso] =
CRC7} Hef#ar, DCI(Z CRC)&= PDCCHel UHJJEM AT, 47] RA-RNTIE ©AI30 2] =
gEo] AEHE A % —rﬂJr-’F Aol 7Rkste]l AAE 9tk

N

0{1
e
W
ﬂlO
[
é

2
A 3ellA A A ZgES AEF dEo] & dAlA RARS FAISHIZEA ] A Al AJREe A2
o] 7hsith, o7l dEl® Hol 10 ms Ei= 40 ms 5 o] Aol A

A HAEFH = SIBAA AAFHE A

A = du. &, @A 3004 ZEPES AEs wdo], dE So] A4 Al 10 msoll 7kelA AH
H AIZE ojyjoll RARES G218k Ketthd, TA] ZEAES HAET 4 Aok, 7] RARA = T TAIQ] SHAI590
A ge] HEst Mg o AYds dFets AAEY HRIF 23E 5 Q).

%232 RARY] AR 2o dHE EAF Zmwo|th, RAR(2300)-> UElE NAC PDUY 4= 9low, wito] 283}
Al 2 timing advance (TA)ol tidk 41 (2310) ¥ o GAFE AMEE temporary C-RNTI #k(2320)% 223heh
T AT

e 2% Yud w AR uile]s(msga% E)

o W
R
oy
]
4>
%0,
ul
N
B
Al
y

‘%‘ Xqioﬂ W}E‘r msg32l FAlS A=

_/I:
- A6 1A nsgd® FASkD, Wl D ARE HAS F, el D ANE EFF A A4(nsgd)
WAl el et BASNA nsgdS HET BEE 1 FHE WA 45D nsgdo] FAL AE
€ . heE Sue }%_w«, U9 F msglel ZFE D @& 471 wANA Aol A% D g
B8 g 5 k. BAsNA wie] nsg3E &
& % gom, of Hul AzE @A2elA SIB



[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]
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RARS F41E 4 Q& 7] (HY dAx= dx9), = 08 F Jdeuzx deles Hd Aol ra-
Responselindows &3l 27449 4 A0, T;e LTE T+ 56 NR A|=glo A= o]2g Ho] AJ7te] o] 10 ms

BEnA 249 5 Ak,

% 24% LTE Alz=8l9] PRACH Z|¥E AA 1}%34 RAR FAal A B dEE AR mHeln, & 25%
5G NR A|2=ele] PRACH ZE]iE8 A4 247 RAR =21 AlA9] B9 delg& =418 Edo|tt. & 248 H33}
W, LTES] 7%, PRACH (W9 A~ Zggis)S %ﬁ(moo)f& % 3ms ol AHFH WY dA~ AES-
(2410)7F A1ZrE ™ o A7) AE A~ A% o]l RARS £41(2420)8 79-, PRACH =& e] HEol

dgativkal Add 4= gl

T 258 Husbd, NRY A$, PRACH (UH AN~ TS &
23t Aojd R FHREH A AA2~ A=9(2510)7F AlgtET, &
21(2520) 8 79- PRACH ZE|i59] Afo] Aasdcty g &

J

_9_
=

KR
o] 7] W4 °“*ﬂ A& ol RARS 7
[e]

del®, 56 NR Aol AP F4 BlelWs A TA = shrish 2ol Asd 4 v, WA

TV e NP o g ooy Y 480107 N=A00G L kST /Te=64
P - — - 3 —

= Tsfl/(Af,ef Nf)ref)7 Af,ef 15 10 , Nﬁmf 4096i A7 golg 2= 9},

= 262 o] glojMe] slekd g Tyl Ak g e AJH (timing)o] W3 dEE =A13 =WHo|th, ¢

we s wael ARS NFow Agun wgee L Nt NremedTena ooy gana g

59 9% 5 guy. A7) Veao gre RARS Bl AYHAL E WAC CEol J|uste] ARE & glow

Neaotone 1= ghtol Al AAEAL, el 4ald gl Zlukste] 24E ¢ 5 Ak,

5G NR Al2=Ble] RARAIAE & ke AAEE & 9lom, o wf, k=0, 1, 2, -, 3846 F o] #e A
F= QY 4 duh. o] A9, RARS HubEy} 7FA(subcarrier spacing; SCS)7F 2015 kizolw, Nrai

= - - H
NeamLa m 1670420 g, o] ad oA~ 948 9ad ol Fd /AZozn e walg
- [e)

S ARG = oglom ) ol= MAC (E B¢ %3 A" 4 Utk MAC CEE B3] AAHE b An= o0, 1, 2,
, 63 = 3119 S ANHE F Yo, o= 7|E TA ol ZpE el AARE TA S AtstEr AFEEW

= . . [
Nranew ™ Nraoa (Tam31) - 162641275 o ) ey s 4 gieh. o2 AAE T g

7 ol FRE o] A Aol 488 & A,

rlo
e,

T 27a= YAo] AT FHE YA HAl=E(satellite orbit)S w} @I o] wel, Ao A = XG4k
A GdEo] Qlojx e AEAH] FAPe dHEE ZAS Zdolth, o] S vigtRE 1E7)
(elevation angle)ell whe} whetal 9J4d3Ee] Aelry debA]7] wiiol, @2zt 914, 1ejal 7|45 Apole] A
Al ZF(propagation delay)”} @2}A| Al wt}.

T 27be AFHAY R ddE C’\]f?} Tdolth, $4L HYd & HdE HHS 9% solar panel E
+ solar array(2700), ©Z¥e] FAS 9%t 544l QFeY(main mission antenna)(2710), X|’d=r3}2] F41S
3t FAl otHY(feeder link antenna)(2720) A7 FAE Sk F4Al OPEﬂUr(inter—satellite
link)(2730) 2 FFAE Aosta A5 AHE 55 Fds17] A3 Z2AAN o2 T S F Ut
7]l A %:’4/“0“ wel 9497 FAlE AdEA &ge A, 948970 As FFAE A HveE X EHA &E T
Atk = 27boll e ©dye] EAS A 1 WA 2 GHzo] L MEE o] &3l Aow EAFHIAR, mFEy}
defel K W=(18 WA 26.5 GHz), Ka ¥1=(26.5 W*] 40 GHz), Ku ¥=(12 WA 18 GHz)E ol&st= 2= 7
8 Tt

B A9l gpfst AA] o EollA] &0 "V]R|F(base station: BS)"S FA HA AlAE] EFQIS ZHEo® £
XQlE(transmit point: TP), %A1-4=A1 XS E (transmit-receive point: TRP), F3}¥ »= H](enhanced node
B: eNodeB =< eNB), 5G 7]A|=r(5G base station: gNB), wjamZA HEAM  WiFi A2 XEAE (access
point: AP), &2 & FA ojdlo] & tiufe]AEd} 2, B AAE AFeEs TAEHE 9o HEUE
(F2 H¥XdEEY AHE Ued & . 7AFELS 3 Z2 1 ol F4d Z2EZE, d Jd=2 56

OPO

-
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[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]
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3GPP AlgF FA ¢lE o]~/ M 2A(NR), FH ol EF 4 (long term evolution: LTE), RBA LTE(LTE advanced:
<& 9|7 A~ (high speed packet access: HSPA), Wi-Fi 802.1la/b/g/n/ac ol W& FH oA~

LTE-A), 12

g AT 5 A

wek, 2 A gYet AA] dEdA] fo] "dE'e “AL8A} | (user equipment: UE), “°]&=(mobile
station)” ,  “7F4Ab (subscriber station)” , “¥F ©@@7|(remote terminal)” , “FA T@E7](wireless
terminal)” , "4 EQE(receive point), =& “A&%} tlupo]lA(user device)” 9F TL 9o HIEXWUE
£ vehd g k. HoA, 7] &of "dd” & A7) "ol o] TulolA(o]s M3y Z& AuwtE EX
2)%A F&

o

14 fulo] A (Y G2 v g AFEH o A% gdujr)el go)® mgE ool sk x| 9 Abn
ghol, & ZRAe st AA] dlgell A ZIATel A Al Ashs HupolaE vERlY] §le) AHET.

ERE, 2 RN v AAL dlEel A gl "TA'S "TA FR", TA gk, 52 "TA ¥ (index) "5 &8

Al Agsts doly HE= Aol AEE Al At P
= Az sz & 4 k. d d2, Al AEE DI,
UL grant, PDCCH, PDSCH, RAR & X 4 Jom, 7] Al &9} A#s= A2 A5+ PUCCH, PUSCH,

msg 3 o= X F U},

wak, A7) Al Azl A2 A5 7helE A (association)o] 9 4 Uvk. A G2, Al A AgH I
(6]

2AEES 93 UL grantE E38k= PDCCHY 49, 471 A1 Aol sidste A2 Aos dFda b
olElE Eesh= PUSCHZE 2 = vk, &4, A7) Al /‘§9Jr A2 Aot A= AR 2ol (gap)v= @
I ZIA = Abolel mE] AaA = #d Ao, ook g, AVl Al AEet A2 AT FEAHEE AA
o] zpol= 71A=o] At AAAY A AlaEPB e dEd gol o Asid 5 .

A, 94 udHAle]d A AES NSSEE B 4 ogow | A7) GNSSE Y o ®, m=o] GPS, z]Alo}he]
GLONASS, EU® ZH#H <L, T=9 Moty 55 XT3 4 k. 7] WNSS= A9 94 dnjAleld A =8
(Regional Navigation Satellite System: RNSS)S &3k &= 9lom RNSSE o o=, Q%< IRNSS, A9
QZSS, =9l KPS & EFS F Sk, A, A7) GNSSOlA] FAlEE Alse Bl vHAleld ﬂl‘i, #17
o B4 7tE H, 9148 A7, 948 AxY, 91489 1k, 71E AR, tdd B AR o AR F Ao

% shig 298 4 A

o
[e

[E7] @}2¥; synchronization raster]

%=7] 2+2~¥ (synchronization raster; sync raster)™ A|Z~® 273} A37F A4E £ JdE F4A FI59 &
B OHES 9risit. o] #ELS ©He 27 HE FAFdA AFEE & drh. ©Ee 27 HE HAHA o=
Fulgo A 5713 Alavl A" A & ¢ gleng BE Fua gddM 573 A5 AES e okst
o, add BE Fug g9l 5713 AEE HE AR T A9 dEy BT AU Eold 4 9o
B2, d48% SR @S AT dd Atole wY Aetar, 7 FH g ARE 5713 s E AEsEs A
F AL Ao,

= 282 NR Al2=HlolA F7)st Awe] T4 Fakrt A 5 e FE AAE =AS =Wtk NR AAF
NME FHel A7} 100 kiz 7+4 T 1000 kiz 7rA o=z AaiA dow | A 3719 TR X7} she &
YAEE o|F1, ZFYAHEY FAEY 7+4L 1200 kHzo]l Hr}b. o]g)d 7] f2EE F W o] ule
ol = .

¥ 232 NR Al="lo] s2tsls 394 H9 (frequency band)9] W=1 (n1)9] A&Ha 2 sy I AFEE =

Foe HYE J&3 Bolth. ¥ 4= F35 WY 05H 3000 MIz7HA S E7] 22~EQl SS REF #& 71&3

Folth. ® 256% WI=IR nlollA F7|3t 4w FukEst Ao #d, 18 57|38t dlse] FAFIET o

ol gk AHE E3EHY] 7]%3}E xolt. 7)ol GSIN2 F49 7] Ad HE (Global Synchronization

Channel Number)& ©Ju|stH, o]= Fopgol 9 shrte] g3 gy e MEY & AUk, E 262 NI M gholl w
& SS_REF ¥k GSCN 7k 2 o]xe] &7] ghxeElete] M4 S 7l

=
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[0240]

[0241]

[0242]
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ZIHSd 10-2022-0058082

¥ 23
Uplink (UL) operating band Downlink (DL) operating band
and BS receive f UE transmit B85 transmit [ UE receive
— o1 | 1920 MHz — 1980 MHz 2110 MHz — 2170 MHz FDD
* 24
Range of frequencies SS block frequency position SSger GSCN Range of GSCN
(MHz)
0 - 3000 N % 1200 kHz + M * 50 kHz, 3N + (M-3)/2 2 — 7498
N = 1:2499, M {1,3,5} (Note)
¥ 25
NR operating band SS Block SCS SS Block pattern Range of GSCN
(note) (First - <Step size> - Last)
nl 15 kHz Case A 5279 - <1> - 5419
¥ 26
N M SS_REF (kHz) GSCN diff (kHz)
1760 1 2,112,050 5279 -
1760 3 2,112,150 5280 100
1760 5 2,112,250 5281 100
1761 1 2,113,250 5282 1,000
1761 3 2,113,350 5283 100
1761 5 2,113,450 5284 100
1762 1 2,114,450 5285 1,000
1762 3 2,114,550 5286 100
1762 5 2,114,650 5287 100
1763 1 2,115,650 5288 1,000
1763 3 2,115,750 5289 100
1763 5 2,115,850 5290 100
A, W AN B A B, B AzgA BY] A F4 Ty L BV SaEE 243
Loy 9 gAE Ak,
g, B ONAY thgst AA Cﬂl‘é% o] 14 Bl X AEE F4AletE A9-E nEshe, ok
o] 7] H&, dHolE AF 55 FIds] H8 VAT 2 AP EZREH ATHE Ry 2 4 b
Al2~®l (global navigation satellite system: GNSS) AH 5 7|Wto 2 TAE AHEslo] AT E F541

e A 4 S Aok,

webd, 2 hAe] thd A dSelAE | Az x4l
Wy W AR E AdET. B A SaE 44 oS
ARSAE, 94 NAFT gke] BAGE 4SS WA &gl

ok

D ol shefofit g}
2 AN UL AN AT T 20gel, mED DALY WYIE AS LBT - 28
frolstelofat @ Aol B AlAlY) Thag A4 dSolA gI4elet ¢ Agomiy Wold e Fol 914
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[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]
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g =Ad g e, Wy, v $ 2k AEd 5 dE Aok,

(A1 AA] o]
& 7RAe AL AA] ellis A S22 VA=) dEshs stER A S8 AEe] A Fukaee] R E
= 571 g2HE A4t U 9 AAE At

T 29% NR A=H19] F7] gty o] A9 delok, 1 5 shvtelA dAFEE o & SSB(PSS/SSS/PBCHE E3ta}
 213)9 929019 dHE EAIgE =Holnt. A e 71X 7] [AES SSBE Doppler shiftel &3 +
g4 9 ZAlo] whAlste] FAl Fovt olF gk A whidel] £41(2903)E 7 Atk ol& H4 EE AT wd
of 2MsE AFET w A&stE s WFS ol&dte] &y aFE o= AE v ALE £ doH, 944
T 7A T A7) AXtE =EY & wEs Fi EAS o= Ar A ARY vk 299
2ol SSB7F Faa xAlo] MAGA ddo A £l He AS Aketd, @d2 A7) SSBE AEsH] 98 A
CIEANE ﬂiﬂ WHe] Fae A A E SSBE AEsfHolopd = Q. ®keF AAFAlA S T o
Dol Al As7F ded w Fue exAle] A EAske A, dEe 7] gaE T o7 $1X| o4 SSB
= %OHEOFO]E F Ak, olgg 49, SSBE HESH] Hd dde] H¥E 9 SSB AES gAY 2=}
A 7 ¢ Advk. wEpd @Ee] SSB HEelA Y ERE F HYARE Fol7] 9% Wye] 8%

- OPEAZ AW F3g Bl 571 ehaEel AAe WSl A8st P, o)t §7] shae Feoix
gel 114, m 3 FesE Wl B2 BaEel 44 Wdss Y 5 v E 30 2 % 318 A4
Fop dgeld §7] shadle) 44 WA PHoRA, 47 Fehave 14L WAt 94 2 @ 2
e WA B2 drElel S wAsE QS mA% mdoln

dH 2 olE d7]e F 279 go] FolFA = Jrl. SSREFY zto] AW FAlGAME N % 1200 kHz + M * 50
kHzo 2 Fojxuha, AT Sl N o« 1200 kHz + M+ X kHzZ Fo1d 4 lom, A7l X&= 5 9 ¢
o]miq%ZH%ﬁgiﬁﬁﬂﬁ?%ﬂ.mﬂi7%WPEA]HLN*lmok&+M*5k&i5&mw}@
Ad ¢ ATk, o] W, 949 ney FIg JAo el we X o]l tEA 2AE & vk, dEHE, 1%
2000 km®] AALE A= X7} 5= ‘FO']X]J— IE 700 kme] AAE HAFAAME X7t 32 FoH 4 ).
wa, dER, F35 glgdo] 0oA 1000 MHz7FA = X7F 322 Fo]X 31, 1000904 2000 MHz 74HA & X7t 52 F
o] A 31, 200004 3000 MHz7HA &= X7} 72 Fod 4 ST},

- A3 SSB F4 X gSHE AAOIA Nt M) T2 kel WAE Folt Wy

- WAL GSONS] FRghe ol WL olE ol ¥ 2504 AT GINC gkl A HEE A gel W
g FolAu B A WUt PE. QAR ol WHe S04 & % 2ol Fold & vk, E 289
4] Range of GSCN (GSCN9] ¥H¢, TR Fh)o] 5279-<3>-5419 & T2 52794 -F 3 FA SR S4197MA] & g 4=
Stk ol GSNS] 1AL 3 Ei= 5 ol 2 grom FomA GSON kel £E 9 & Atk

oL

Lo
I‘J it

x 27

Range of frequencies [ | 55 block frequenw position S5 Range of GSCN
MHz)
N * 1200 kHz + M * X kHz,
- N =1:2499, M € {1,3,5} (Note) SHLE R 2o 7498

% 28
Rarlge of GS5CN
15 kHz Case A 5279 -<3>-5419
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[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]
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(A2 AA] o]
B AAe A2 AA] e ddo]l 9SS Flde Ay, YA 7|8 ASE AEske U 2 AAE

Al 33kt

WA AEE ks o], g4e ATE FASI A9 wE FEZ AT FAS AAs Hm, ol
@ whe SEw A Aol gl A8 mE Aga1AE BAshe AN Fas exgel A

Ak olEe Fa exe fAel Sww A wE G wEeln, o Ayl WAk mid a3
EE g emAle Ant 94 AR, 4%, A% )% A ASACEE AGR/71AF)9 A

el ARE 4+ 06, el S WL DEZelevation angle)ol Wel AFE F Aek. £, AHoIY
AASe] Foe exAS Puht ve] mAs el wel Bebd & olth, EE, 4B o] gek Tk
dejol whel Fobg exae] JEst gebd 4 ol

, T A7) kel f1x1ek $14d9] $A|o TIwkate] A3
= Fo QEZAS Al 2 FA(estimation) T F Yok, AV G
29 =9 A~"(Global Positioning System: GPS) & &8sl 2
el e e dHER FdE ¢ o, old digk 7AAe A1

2
f
o,
X
)
H

MA1E] Bpekst AA] S A GPS9F 2 A4 dln|AlolAd AlAEL, ) S T o]k MES
A7) st Z& 1 o] AAE A4S A 9 A T 2 ARE 23Sk S E FA%
dlojAlo]d Al2=®le] st = 1 oo s AAomyy AsE FAlsta, A

oo AIHE AZ4o2RE FAHE ATE VRN R Y] Wl Al 9% T8 AEE
AAL o Bl A NIN f)Adolet 32 ko] 7A=3 Adsty] 98] Asgs dedshs o

TA 9148d g odvk. mg, 2 NAlY] thgek A dEddlA GNSS 91482 94 Lﬂ“]ﬂ]o]” "] g 9]
A 4 Q. A = 33bollA] BHe R, 71A = A=t (ground station)/DU S O% &

o, ?E' i
N
f
oZ:

[T )
fo

bore bR o

rhzl‘l
X
>
1o
iy

(o]

2,
o

o
-

(oo ot
=2
ofy
(<0
i)

M folr o
A

dlo

2

o

| $1780] AR&stE 7Ie ARbE delgomm] o]l GNSS AlZ=Ele] AIZE Bl 91X]15 7|Rko R

= j‘Q,

B
o ufl
(M o
o,
N

N

B RN 9 theksk AA] oS04, GNSS REE EE5EHE AI7F x| 7R S0

2, 84 AMA A (coordinated universal time: UTC) A|Z+S 7|02 & 4= gl
(&%mankMuﬁlNWHI%]%(NHO%%WiﬂH¥HQfﬂﬁiﬂ%iiéhrﬁ%:?
GNSS Al~Elo] Elqlell ule} @2bd 4= glon 3sl7] & 290 vebdl upel & 712 A 7o A=

P
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[0270]
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* 29

- gnss—DayNumber

- This field specifies the sequential number of days (with day count starting at 0) from the
origin of the GNSS System Time as follows:

- GPS, QZSS, SBAS - Days from January 6" 1980 00:00:00 UTC (USNO) ;

- Galileo - Days from Galileo System Time (GST) start epoch, defined as 13 seconds before
midnight between ZIMAugust and 99" August 1999; i.e., GST was equal to 13 seconds at August
22" 1999 00:00:00 UIC;

- GLONASS - Days from December 31St 1995 21:00:00 UTC (SU), which is local UTC Moscow
- January 1" 1996 00:00:00, defined as UTC(SU) + 3 hours in [9];

- BDS - Days from January 1™ 2006 00:00:00 UTC (NTSC).

- NavIC - Days from NavIC System Time start epoch, defined as 13 seconds before midnight
between 21st

- August and 22nd August 1999; i.e., NavIC System Time was equal to 00:00:00 at August 21st,
1999

- 23:55:47 UTC (BIPM).

A7 #2994 NavIC2 NAVigation with Indian Constellation< 9W]3}al, QZS+= Quasi Zenith Satellite,
QZSS+ Quasi-Zenith Satellite System, QZST+ Quasi-Zenith System Time, SBAS+ Space Based Augmentation

System, BDSE BeiDou Navigation Satellite SystemZ vl AY 4= AT},

EE, 47 AT S4e Fal, A7) 74T Aol Abgeks SIAG Az Al FlFe] Hi GNSS AH
o Bl ANeE & oM, a7 & 300 vEpd wieh 2 AARE A8 5 dn

F 30
Value of gnss-TO-ID Indication

1 GPS

2 Galileo

3 QZSS

4 GLONASS

5 BDS

6 NavIC

7-15 reserved

B ORAS) vk A Bl A, Bre] A Aol A4 UEAAE o ATHE AW AAA, T2 A Y
932 Ba A AW 4042 pusks Pye dgd guw rae 5 oo

A oz, 7] wne e g Fas g mek A MEGIAA ATHE AWAAA, 94 =D
A AFHE AW AAA FRF £ Yok ol @ A e vg AW AY F Udx, EE oA U=
e gL W, Fihe J9us Agela AWAAS HPLE & AS Aol ol F, WY Fus
dedeld 2714 S u, oA AgE Aol Fwete] Bud itk

A oz, A7) Ge Fog SIB, wi WU (explicit) AARel mek A7) AW Aol 94 WEAS

3l AleEs MY A A HEYNAS S8 Aless AW ARIAE AEE 5 3.

d dzZ, A4 UMEHZ £ 8 dask g ES AlE sk SIBZF SIB-NIN £+ SIB-xx#har 7hg &
A%, G A oA 7AF o ZHE SIB-NIN & SIB-xx7F AlFEH, A7) ¢2e s A o] 94
EYAREH AT AW AR AEE £ s Aotk ojoke &y, AV did AW oA Y] ZA= L
ZHE SIB-NIN E+= SIBxx7} AFHA & 45, 7] dEe sl A% Ado] A4 HESIAA AdE=

Ay Az 4ET 5 e Aol

p

T uE dEes, Wudt AAREA gde] A Aol NIN HESZ (914 WMEHD)AA, A HE]AIA
A Aek= wetvE7E SIBS 714, 271 AR Aol NIN HIE=QIA], A7 HEHA

of
o
2
ofx
i)
a
pass
o
o
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o #11 WEAA

pud

Ak, o714
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17 =
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T
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[e)

®=

3

s gz MERZ FEEY 7HY

=

d 19 HER

=
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7371 s ghol 1old A7l X

L

Far, 7] 712 =] 914 HES A

o

o] MES,
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T

E
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=

dz A3 7
g o= 12
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o

=

shehn g =
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NIN HEHAJA, A HEHAAA A4
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&

A AA
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[0272]

—_—
o

M
N

Nfo

o))

5, 5

- MIB, PBCH, %7] 4l

ul
=

47 &

=

3l (9174 HE=

b el 71A=

9

E

o

KeN
=

MIB, PBCH, %7

i

k)
w

[0273]

2|

el
™

I

K=t

A

=

o

ANz7

5L, 7]

=3
=

s

A

b 173l

%7

Al
7IA =0l e Aot 9ol deEal, A

24
3]
1

<
=

712

<]
1

av3
£3

A

3]

of
(3402) &

=
=]

5

A
12

A" A TAE 7]
A

o 271 o]/de
A5 (3404),

S|
&

b #17d el A
skal glom=

A1 5-(3401)
sto] & ALl AA] 4

%7
3l
=

[e]

L

]

A
LA

]

=
(s}

o

1o

3
(3404) &

9

=

=

1

Hle} o] T (3400)

94

i

1l

oz

L

LS|
=

L

F.(3401) &
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i
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W o7 k345

L 34004 =AE o
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[0274]
[0276]
[0278]

2]

el
Plo

I

~
o

mj

Nlo

ARER:!

2

R
.

(3402)

A 25
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Orbit type Height Period
LEO 500~1000 km 90~120 min
MEO 5000~15000 km Approx 6 hours
GEO Approx 36,000 km Approx 24 hours
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o Link budget between UE and satellite

- Path loss : (1600]
FSPL [d,f; ) = 32.45 + 20 logyq [f; ] + 20 0y, [d)

- Rx antenna gain for UL : 24 dBi (LED), 45.5 dBi (GEQ)

o Link budget between UE and terrestrial gNB

- Path loss (LOS] : [1610) ) )
PL2=28.0 + 40 10gyg (d3) + 20 1094q [f¢ ) - 910G ([d'ge) + [Ngg- Nyr) )

- Path loss (NLOS) : [1620]
PL unte-nos = 13.54 + 39.08 1091 [d3p) + 20 109y [ ) - 0.6 (Ny7-1.5)

- Rx antenna gain for UL : ~12 dBi

190 190
= 180 F 160
%‘ 170 |- /~ Free space path loss 170
£ 160 _ 160
2 150 | % 150
g 1| = 1
T omL T ol

120 I R— 120 R

0 1 2 3 4 0 5 10 15 20
distance km)  x 10" distance (k)
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Velocity (km/sec)

altitude of satellite (km)

x10*
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2310

Oct 1
Oct 2
Oct 3
Oct 4
Oct 5

=822
07 --- cell radius = 20 km
é’ 05 — cell radius = 50 km
2 05
£ 04
s 03
s (2
S L
0
0 50 100
elevation (deg)
EH23
2300
R
L] | |
1 [
R | Timing Advance Command
Timing Advance
Command UL Grant
UL Grant
UL Grant
2320
Temporary G-RNTI
Temporary C-RNTI

Oct 6
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