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ol-&d = glrk= A2 o]

¥ 27 wHERA] Hof A 2] duk(normal) CPoll o] ¢+ &5 & OFDM 4] =9
5 Yehar, ¥ 3 i ER A 404 9] B (extended) CPoll T3k &35

OFDM A & 9] & Yebdt]

[3£2]
Slot configuration

0 1

£
stots It . Slots siots:
Now e e s e
0 14 10 1 7 20 2
1 14 20 2 7 40 4
2 14 40 4 7 80 8
3 14 80 8 - - -
4 14 160 16 - -
5 14 320 32 - -
[3£3]
Slot configuration

0 1

2z
i slots;zr slotsa i rslots z slotsir
N, symb N frame N, subframe ‘Nsymb N frame N subfraie

0 12 10 1 6 20 2
1 12 20 2 6 40 4
2 12 40 4 6 80 8
3 12 80 8 - - -
4 12 160 16 - - -
5 12 320 32 - - -

NR E ] 2$J(NR Physical Resource)

NR A| =€l o] A o] & 2] 2}l (physical resource)#} ¥+& 5lo], HH| L 3 E (antenna
port), A 18] = (resource grid), AF 2 A (resource element), A £ (resource
block), 7] 2] &1 3} E (carrier part) 5-©] &= 4= AT

ol5k NR Al =510 4 amel e 5 9z 7] Bel A1l el A 0w

i
Ir

A

oL

(e}
(large-scale property)©] TF&- QFE| L} L E A4fo] Al Eo] $-uy] =
2HEH F29 5 A= A5, 2 /M9 eheElY 32 E & QC/QCL(quasi co-located
2 quasi co-location) ¥HA ol ATharl 3 4= T}, o] 7] o A, 7] FH ] A
1 &:H(Delay spread), =37 2H:H(Doppler spread), 53> 4] 3Z E (Frequency
shift), v 541 3}9] (Average received power), 21 EFo] ™ (Received Timing) -
st} o] & 23t

o it oE il [T
(o]

¢

O 2 o
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[88]

[89]

[90]

[91]

[92]

[93]

[94]
[95]

9

:

532 2 WA A Aljbslz Rl A8 40 gl= FAl S Al e A
A = A 18] E(resource grid) 9] ¢ o & YEFYIT

538 Fashd, Abel e uvh etk o g NN B ol ER
TAE AL, el B o] 14x20 OFDM A EE & TAH = A&
A o= 7] &3, ool g ¥ 3= A of T

NR Al =Bl o)l A A 4 5] = Al & (transmitted signal)= N NEPA B 720l &2
T/ B = shut Ham ST o] Al el = s B 24N, 2] OFDM Al =5l & 8
AT A7l A, Mg sNgteolth 7] N = ATl A g & &
B AL, o] =, SR A EERE ol e A3 219 5H Y A gholl = debd

A
T 3

V%%Eyﬂé%%ﬂééﬂlﬁﬂ%ﬂ%z H 2 o] A9
g =T AAE g AT
T EREA 4 G oteL ZE pofl thE A ael=e 74 s

Q A (resource element) = A| A ¥, ol ~ x4k (k Z_) o] oj&l 112 o r AHAT}

fos

ol =, 1) 2= 2 (k1) ] ]“Q“E]E} 047] oNAM, 1=0,  ,Nb, -
j)% 52~ 4k(complex
value) ai7* ol &l G3Hrt. =5 (confusion)d #1 &l §li= A5 =2 54 <telL}
FEEEFHEZA SGHA & Aol e s p Y 4
Esi(drop) o= o™, 1 H2I 54 g2 ol iz Aol 2 Tk

T3, B2 A9 E-S(physical resource blOCk)T_T T G e NFE o2
ALA N MEA ol 5= dofdrt. Fatg 4 ol A, B Ad 555
OB N —17hA] A 7w AXIY o] o), 2at= 4 o] =9 A &5
™ 3 (physical resource block number) "rrs @} 2} Q A5 (k,7)KHS] A= = 5H4]

13} o] Fol A},

(4111
|k
PRB — NSRCB
et Fl 2l o 1} E(carrier part) 9} #E FFo], @b 219 18] = 9]
A B Al(subset)THE o] &3to] =4l = Agetas AAE 5 g} o] o,

o] Al B AEetnF AAE A 59 I (set)2 T35 F 4
Aol A 0%-E

Nty —1

7FA] A 7} ] A o
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[98]
[99]

[100]

[101]

[102]
[103]
[104]

[105]
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10

4= Bodgol 89 5 = A Aol A A7
2HH] (Self-contained) Al H.3Z 8| 25 o Al SF= = o)t}

TDD A 2~€lo]| A dlo] & A% & o] | A](latency) S & & 3}317] 9 3}o]
54 TH(5G: 5 generation) new RATO| A &= &= 49} & 2}7] £HH](self-contained)
AMBEZY Q) 25 Ly skar vt

4o A W57 (A& Qe 2~ 0)2 sHaFE A(DL) Aol 9498 YER AL,
AR G (A QlE 2~ 13)2 43 E A(UL) Alof 498 Yebdth &4
FA7F = @2 DL HlolH Ad< 98l AFSE 5 9131, == UL Hl ol |
Ae Aol AFEE 75 vk o] g 7729 A& g o] A H Ly Q)]
ol A DL A3 UL Ao A4 o2 X8 = o], A B Z Q] o] A DL
dlo] B 7} A% 31, UL ACK/NACKS: 52419 = it} A2 o & dlo| g A%
ol el Aol ol Bl A AE7HA Ael= A hE =0l A W, o] & Q& &
tlol 8 He 9] latency & 4313 = 9

o] 2] 3t self-contained A H. XX | @] -0 A 7] X =3} UE7} 4241 E. = 0] A
FAREE AS 3y s FRA R FARER S B 98 ALE
7Y (time gap)©] Z 2.35}T}. o] & 9135} self-contained A] H.3Z | ¢ 220 A
DL A ULZE A3k = Al o] 4 OFDM A H-0] 7F= -ZH(GP: guard
period) &= A A % Al H

n

o

olur= 71 W 5 % (Analog beamforming)

2 g 1] sk(Millimeter Wave, mmW)oll A 1= 3t o] Frol x| A & % o
t}=7l o] Qe Y} 2 A (antenna element)®] A X| 7} 71531} =5, 30GHz ) & o] A
942 lem=EH 4 X 4 (4 by 4) cm®] 3 (panel)©ll 0.5 Ft(lambda)(ZF, 2
Ao 2 2.2 Ml & El 2 % 64(8x8)2] antenna element A4 X] 7} 7} 5 8T}
2 P2 mmWOoll A= tF4=71 2] antenna elementE AF-8-3Fo] Wl 3ET(BF:
beamforming) ©| 52 o] AW g A& S 7 7] A1 1, 7 E(throughput) =
Fole il g,

o] 7 --°l| antenna element A & A% 119] 2 YA} 24 o] 7} )
Y (TXRU: Transceiver Unit)= 7FAH G239} A1 H 2 S A Wlxnlo
Ve sbet. 22 v 1009] 7] 2] antenna element Xl TXRUE A %] 8} 7] of i=
7FA S oA A F A o] oA = A5 2HA ®rh 12l B2 S| TXRUC
U471 9] antenna elementE V|38 8} L o} =2 71 %) A| 2 B (analog phase
shifter) = W (beam)2] WS A3 = W2l o] A1) ¥ a1 91t} o] &t analog BF
A2 o ol QoA 32l beam WETHS THE 4= Qlo] Fubgr A EL A
BF& o = glths= @ o] Slth

U] x] & (Digital) BF2} analog BF2] F 3+ & Bl 2 Q711 2] antenna element 2.t} %]

ol

p‘L

k1

Nl

m

=
.
I
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[107]
[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]
[116]

[117]

[118]

[119]

[120]

[121]
[122]

11
A=<l B7 2] TXRUE z+i= dlo] B 2] = Wl ¥ 7 (hybrid BF)S 212 st 5= 9l t}. o]
733-o B7) 2] TXRUS} Q71 2] antenna element2] $172 Wkl of] u}jg}i] x}o] =

.5 AEE 4 9l beam @] W2 B/ o) SFE Al g A ® L}

B g A A ol A AL E] = A 2 & release’ == release ] X3} = release”
o' release 15 ©] 9] X13}¥ 1= FF T A28 = T4 Al 2Hl 9]

A5 ol okAl= A onehiz A2, release 159] Al =8 H.r}

o) & Z (bandwidth)©] ¥-& Al 28-S Fghst 4= i),

TS, B i A A of] ] A}-8-%] = SS(synchronization) / PBCH(physical broadcast
channel), SSB, SS block-> PSS, SSS ¥ PBCHE X331+ #h4l 55& vehl=
Aow wE AW quz A48 > 9k

EgH g A A o A AFE-E = U E 9] H(network)T 7| A =3 E A $F o 1] 2
A4 4 A

NR(NR radio access) A 2~ &l 2] & tf A .7 &] o (subcarrier) 7} =+= 3,300 7] &4,
o] &= 2757} €] PRB(physical resource block)®l| 3l ¥ T}

2y 4 B 7l 2] o] 3+ (subcarrier spacing)©ll 3l @ ¥ = bandwidthi= Z+Z}
SOMHz(15kHz subcarrier spacing), 100MHz(30kHz subcarrier spacing),
200MHz(60kHz subcarrier spacing)”} 2 5~ 3]t}

NR A| =Bl o] A whih-& Y] E 9] H (network)9l] 5] 43¢ ¥ common PRB grid&
Fgan

ol & HAsl, @2 7| E QI E(reference point)$! PRBOS] HH. &

AT O RBE $A @,
7] reference pointi= =0l A 2] ¥ point A9} LS on| 2 A= 4= )
point A= A+l &5 gridel] th gk

eol 954 4 9]

- PCell T} .9l o} & offsetToPointA+= point A<} initial cell selection=- %] 3l
ol of 8 AF-g-¥ 5= SS/PBCH £5-2 7H St A9l 5529 7hd v
A B el Apol o] Frabar @ ZALS LERH M, FRI(below 6GHz)ol o & 15kHz
subcarrier spacing % FR2(above 6GHz)°ll ™ §F 60kHz subcarrier spacings 7174
A EEo] G (uminEZ T AT

- absoluteFrequencyPointA+= ARFCN(absolute radio-frequency channel
number)°l| 4] &} Zo] & ¥ point A2| frequency-locatione WEFATE

<5, reference point?! PRB02] A H.= wdo] 7] 43t SS/PBCH block(SSB) & -F
PRBO7HA] 9] offsete] ™, 4= vl ©] PRBE & ¥ T,

71 A =& 3 7] offsetol] th g B & W= A 53l signaling overhead S
=ol7] ¥t F 9bis®E AT = Ut

o] 73 5-, 9bits 2] offset-> ) 51270 2] PRBE A 5= 9l o}

82 %k, A A ¥ resource(F 9 bit, 2 T 512 PRB)= ©] ¥ release(%E1= o] 3 41

common reference point & &H-& 3}, o} gff <}
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[124]

[125]
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[129]

[130]

[131]
[132]

[133]
[134]

[135]

[136]

[137]

[138]

[139]
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Al Zz=gholl ARgsl7] ol = 53 o vk

71 o), M ZEE release & A ¥ 3F= network(FE = 7] Al =)ol L R wHFE 0]
U] 2 bandwidthS A 93 4= 9 2 2 2SS block & 2 E] PRBO7}A] 2] offset©] U]
A 4 7] wi-ol vt

whep A, B A A= Y e Zol release”} A 3Fgtof] whal A7 offset &S -
A= A = Sl 48] 918 common PRB indexing 8 2, offset 4474 WiH-&

=, B WA A = F oo Al 22 'l (wideband system)©l] 4] ©7Fo] common PRB

& o] 8317] ¥3le] SS block &2 - 9] offset k-8 5218 =H] 3191,
release("o+= 5 Al =8 Zstof] whe} system©] A9 715§ bandwidth 7} A 2 A
A9 offset gko] dE = A= HAE Yol 09 a2 Wi & A&t

ot ke A A ol 58 T3l & BAIA A Altsl= ol el ®rt
TA A S =2 A

A1 AA] 4

A 1 A A] o] = BWP(bandwidth part) “3 A (configuration)®l] T ¢} common PRB
Q194 (indexing)®ll T g A o]t}

NR system©l] 4], common PRB indexing-> 7] | = o] T = bandwidth
part(BWP)E configurationd}+= H] AR A 1} B23=, RS sequenceE configuration
shizol Apa 4

= R N P Ealt ) EHQ%]%‘O] 5o
o] 370l 9bit= 7] offsetS X5 1 d

ol gk A A& e Ast] Hgk ¥

(H]—HJ 1)

Bt 4 (wideband)2] 7 -9-, SS block-2 Th= 7l 7} A& 4= 9l o, Al 2~ 9
A 5o] ol H ol upeh(HE = Al 2~ o Z o] Blo] Ao ula}) SS blocke] F7FE
A= 4= gl

ol o, release 15 T'&©] 7]<& common PRB indexing& - #| 6}7] $13to] F714¢
SS block®ll A 7371 release 15 WHit-2 Y| E Q] A o] HLoHA] kotes A E

o]
AR

O]JZ Aﬂi Q'E 57] EH /\Tﬂ (Sync raster) /\éxé 11]1_:_3‘_:_ /\H E—TC_')__ %7] }\] %—/—\-(S}/HC.
sequence) 2] AF& 0 & S=alE 4= 9f

Release 15 Tbo] Kozl Wldebandoﬂ 27}5 §S blockdl] %23t 2= 9l £ & &}

2-, network = 3l 2 SS block(¥2= =71 SS block)©] release 15 ¢

A

O

4= Qi%x] 7+= ‘/}E]-LH + indication information% | ey i% T
a
[e)

Aol wpe} kA A3 offset] 7= AA] V]

jic)
o
i)
ofo

o

Il

ghof whiro] 371¥ SSblocks ©] -8 4= §l& A-5-(ol & 5of, @l
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[141]

[142]

[143]
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[145]

[146]

[147]

[148]

[149]
[150]

[151]

[152]

[153]

[154]

[155]
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7] 2] = ©. 2 H-E] out-of-range indicatione 213+ 74 -9-), T2 A -8 SS block<
papl Al (search) st AaE =3 = Q)

@2 2] SS blockel] t ¢F search A X}ﬂ o] 7] Y&l A, release 15 @'&o] L&
4= YA T AR-ET 4= 21 = SS blockel| A 7] E}F SS block ] 9] %] £ indicationdl] <

75 AU

“12] 31, Release 15 ©to] o] gk 3714 91 processingS 7 8 &
network ™ Uh&-3F ol A& 4= it}

PRBO®] 4] SS block7} 4] 2] offset=> RMSI(remaining minimum system
information) & 0] 83t A %8l aL, 5714 21 offset 4 H.i= T} RMSI H=+=
OSI(Other System Information)& ©|-&38}¢o] 53 4= 9l

o] -9 release 15 @2 A H A RMSIo) A 1E-2 offset 7] o 7 ok A
(common) PRB grid& & 4] gtt}.

1 0] 3 release 15 @2 F714 Q1 offset A H.& 422135} U] H-& (common)
PRB grid& @4 = Ut

%55 By A Aol A A eksl= F7F4 91 Q@ 3E Al (additional offset) A2 4 W 2]
A= Ve Solt}

5= 590 4], 5102 release 15 Al 2=l o] 4] 2] SS block ¥} PRB0O2] offset(original
offset) & L EFHH, 5202 release 15 ©]3-2] Al 2~ Hl(release 16)°] 4] 2] SS block
PRB09] offset-& L} EFHATE

=5, 520-2 release 1591 41 2] offset(original offset) ¥} additional offset(530)2]
Fow ndes ool

gle 37,

4

W 12 release 15 W2 2] processing overheadE &Y 5~ )& HFH, network™

S-S o] tff 8 release version A H. 2 sfoksf of 3o}
(H]—HJ 2)
W 25 39| bandwidth partE YHEoll 7] A A (configure) & w] HHH 10]] A
A3 F=71A Q1 offsetE W E A A 5= Wil #3k Aol
WHH 25 A R 7] o] €A, BWP A 2 A E Wl ol IFefs] Ay v}
ke Aol & shue] DL BWPS} 3hu Hoi= F 7l (supplementary uplink
(SUL)& AF-8-3 4 -5)2 UL BWPE 335} initial BWP A A (configuration) 2}
4 ¥ A B S MIB(master information block)E -3l network 2+ & 52213+,
%71 initial BWP A4 3, @& network 2-E| 7124 ¢l BWPE A4S 4=

C

%2,
o

wiro| network 2B F714 91 BWPE A A st Wil o}, 44 € BWPoll

71 %3} network e} AN ZE F A5k Wil ol dial A E-o},

W& network 2 -E 5714 91 BWP A A (configuration) ¥} #H H A X E RRC
signalinge &3l =41 §kt}

], v Hoj ksl A ® BWPel th e BWP switching ¥ ¥ &
A H.E PDCCHE &3l network 2-E] 4130}
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[167]

[168]
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o] 7] 4], BWP switching-Z inactive BWPE activationd} 7] L} = active BWPS
inactivationd}+= & 212 2] 8l+= 1 2. 2 PDCCH® 2| & 4~a = <= 3t}

18] a1, @k = A E PDCCHeON 7] 23849 active BWPOI A network 2}
Al & (control E/H-5= data) & 5-5~41 gt}

ke S = 71 o)A} 9] active BWPE S 5 &l network e} A& 41T
T AUtk

HhtH 20 o &l thA] A HoH, @2 SS block & ©] -3} networkell 7 <531
2, network 28 5541 5] = RMSIZ F-E| common PRB indexing-& A}F-8-3}7] ¢ ¢t
reference point(*=+= point A)?! PRB0OE] ¢ %] (05 2154 ® ).

SHA| 7E, release7h ol ol wheh(A] 2~ ¥l 9] off & o] Hlof Ko upe}) vt
A A A& 7F5 3 bandwidth®] £-2 05 ‘A o1 91X 5= AT} = networkoll A
71<& Release 15 7|5 2.2 reference pointE ¥ W&ol A signaling® 74 -,
Release 15 ©] & 2] Release @52 U] & bandwidthS ©] 88 4~ 9 S0 %=
B8} AL Release 15 ©H&ol 7] A 91 ¥ = bandwidthTHE T+ AL-8-5F =5 A gh< 4=
AN

1ol ELE | Release 15 ©] 59| Release W&l Al T 2 bandwidthE AH&-3F %= =
shi= A Aol oY

# 785, network 7} 3l & @&l Al bandwidth partE configure 3 ™, 3l &
bandwidth part®] Al 2t (8] @ bandwidth part7} Al 2% 3= T3} 9] X (3= RB)
A =1y)o] 7] reference pointE @A -5 714 <1 offset2- A 43 4= ).

A7) Mg A2 7)E release 15 EEE ) Al oW 8 overhead E S 7HA 71 A
¥ 31, release 15 ©]F release Y& ©] common PRB grid& A st=d| = 93-S
7| A A = Aol Tt

W, release 15 ©] % release Y& 1 52 W 9] 2] bandwidthE AF-8-3}7|
A A 7] A HhEA & =714 Q1 offsetel] T $F signaling-2 2 2.3 5= )T},

o 71 A, 7] 714 Q1 offset 4k(H-5= offset bit B=+= offset 2 =)= RMSIE
o] -3} configure® = A Y, E1= UE-specifics} Al configure3 5 )t

371 Z7H4 Q) offset o] RMSI®) 7] Z3}0] configure® 745, 471 F 714 <1
offset 4L RMSI 2] reserved fieldE ©]-& 3 5= it}

=, network 7} 7] F7HA Q1 offset 4h2 A AT ], o] F release S 9 3F
indication bitE ¥ 3}38}4], release 15 ©@Holl Al 47| indication bitE "0" O &
A&} AL, o] F release WOl 7| = /7] indication bitE T2 4Lo 2 A3t 4=
AN

1931, 7] offset 4k-2 UE-specificd} | configure 3 7 -9-, network-> RRC
signaling2 Y8 E A& etar, e 3l & RRC signaling S 53 3l & A HE
T = A

oA A HEY = RMSIE ©]-85H9] 7] offsetx A4 8t
RRC signaling & & A A sh= 4§ th& F 7HA| 7k A &0l

, additional offset-2-

31
aeE g
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[174]
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[176]
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[179]

[180]

[181]

[182]

[183]

[184]

[185]

[186]
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(A D

A7) F714 Q1 offset2- RRCE re-configuration Al, initial access T
configuration (initial BWP 3312 RMSI 7| HFe 2 7 g gt}

(A4 2)

ko] RRC re-configuration©] #1431, @0 (RRC) connected mode ! 7 -,
network:= RMSI 7| ¥+€] common PRB indexing®ll 5=7}4] Q1 offset2 configure® 4~
AN

5 62 ¥ WA A | A AQFst= BWPol t g =714l @ 52
el Sol T,

5= 65 3a13HH, additional offset-> T2 o] BWPE iLe|ste] =, v o] BWP
610yl A A= Ae & 5 v

“1e] a1, g 200 A A 3714 91 offset indication W
oly e} %4 A A (measurement configuration)S <=3 & ]

(H]—HJ 3)

W 3.2 A] 2~ F o)) A (system wideband) ol TF 7l 9] 54 <l (partial)
common PRB indexing< 274 8}+= W ol ¥k Zlojth.

%7 B YA A o] A A|QFS= Fa 4 91 common PRB indexing A2 % WA 2]
A= Ve Solt}

% 78 #3184, wideband(BEE Al 28 BW)E 37 9] 1o 2 Ve, 7]
H = common PRB indexing S A3l A& & 5 S

Networks= Z} SS block ol A &l & %] = PRBO7}A] €] offset(offset 1, offset 2, offset
3)S &3 W E = signaling® 9 At

HHH 3] w2} BWPE configure® 7 -9-, Release 15 @2 241 0] accessgt SS
block 7|HF S 2 =21 ¥ offsetS- ©]-83}9] (common) PRB grid& &/ 3sla1, o| &
7] HE S 2 network 2B BWP configuration-g =21 $+},

Network ™ WHib-& TF & 7o 2 o] F A 7] 7] f el A, ¢ 2 intra-frequency
measurementE - & 412 ™ & (command) & =

o] 7] 4, Z A (measure) - (object) = & A % 4-% SS block¥} QCL(quasi-co
location)¥] o] §lt}ar 74 3t 4= gt}

CEEREL

2,

-~

T2k

el #aste], QCLY Qtelvt 2 E o) &)l (hefs] A ghot

WA, QFE L} 3 E (antenna port) = QFE|LU EE Abo] 4l o] 4y = A o]
UG St R E Ao v E A Eo] Ruty = AEERYH FEE FURS
4ol

“1e]aL, shke] QhEl L X E AFo] Al Eo] 2RbE = A o 54 (property)©l

CE Qe X E o] Aol SuEi AURYE £51 5 = 49,27
1=

L} X E = QCL(quasi co-located = quasi co-location) ZHA ol At}aL 3 4=

A7|A, 71 Ad 542 A FiH(Delay spread), 52 €-4HDoppler spread),
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[200]

[201]

[202]

[203]
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T3 5] XL E(Frequency shift), 3 3¢ 541 19 (Average received power), 54!
Elo] T (Received Timing), Spatial RX parameter 5 5} ©]/d-& E &3k}, o 7] 4
Spatial Rx parameteri= %= % ZH(angle of arrival) ¥ 72 & 3F4 Q1 (22 A d 54
ot H S o] gkt

o & &, BW 73+ 1(110)° 4] common PRB indexing-& ©]-83}= wito] SS
block 13} QCLQ o] A= BW 13+ 2(120)°f o) 3F measurementE 5=3Y 8} 31
handover7} & 7§, @& BW 77k 2¢]] 213= SS block 22 7B Al &¢ offset
AR E F4181o] Al 2% (common) PRB indexing& & 4 531, BWP
configuration= A 2% (common) PRB indexing-s ©|-&3lo] =3 € = it}

ﬂil

O

A 2 A A 4

A 2 AA] o = A Z2 T2 5+ 2 Y A (numerology)©ll T g common offset-2-
indications} = Wi of] #3k A ojr}

NR system-> T3 numerology =& A ¥ 8}, NR systemol] 4 &3¢t w2 7}
numerology®ll 8l &3} common PRB indexing-& A}F-8-3 5= AT},

=, WEo] network 2 F-F reference point® T gt indications =41

o

7S

rf'
o
N

|
network =¥ bandwidth partE configure %=t} il }A},

o] wj, %71 A4 %2 bandwidth part”} 15kHz2] subcarrier spacing </ -& 7F<] Al
O W, @2 15kHz subcarrier spacings ©|-838}¢] -4 ¥ common PRB
indexing © 2 configure ¥l bandwidth part®] | %] & €13t}

T, 471 A RS bandwidth part7]- 30kHz 9] subcarrier spacing <744 2 714

745, D}% 30kHz subcarrier spacing-& ©]-83}] -4 ¥l common PRB
indexing © 2 configure ¥l bandwidth part®] | %] & €13t}

Common PRB indexing-&- AF-8-3F7] 98l ¥ %] £k SS block ol A
PRBO7}A] 9] offset 4k network 278 =413t}

o] u], | & offset £t 3% 3F}2] numerology 7]% B2 XD A9, system
bandwidthell ©}2} Z} numerology 71HF PRBO7} g 320 & X](align)¥] o] A A] &<
2= 0]

TR

ol & —H 3}, networki= Z+ numerology 7| HF S 2 Z}2} 51} 9] offsets WHE =
A %3h= 79, signaling overhead 7} A 5} = A 7F Sl T}

utefA, o] 2] $F signaling overhead 2] A& 2] 517] 91380, A 2 A A] of =
& A3 offsetS FEEZ A5t , B EE-2 ZF numerology 'H 2 8l 4] 5] SS
block®ll 4] PRBO7HA] 9] offsetS Al4Fsh= W28 A g k= slo]th

= vkef ol Al 2 AA] o= A7 2 D Al(two step) & A EH F gloH,
7} step> U3 ok

. xtA4h

Network = floating sync. 2| grid®} datas 9] ¢ PRB gridE aligns}7] 9 g+
subcarrier offset2 T 2 signaling® ), o] ™ numerology 7| ¥+2] PRB grid®]|
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[207]
[208]
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[211]

[212]

[213]

[214]

[215]

[216]
[217]
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[219]
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ol 3t offset X & W =2 indicationdl & = AT},

k-2 network®ll 45171 95ko] WA SSB detecting 24 & 573§t

+71 SSB detection 42 U A G315 IHA 0 2 SSB A o] & Felsh=
Ao, 7] A Faba 7HA & channel raster 2 7 2] H T}

%}7| channel raster= 2} band"}o} A4 H b 714 A |t

o] & 5, band n19] channel raster 712 100kHz©] 31, band n412] channel raster
22 15kHz H3= 30kHz Y 5= T

o] 7] of| A, @'&o] 100kHz channel raster= 47| SSB detection 28 =3 & A],
100kHz < 3F-2] PRB range(127)] subcarrier2] frequency)2] A w7} o} L 2L =2
2 A data 5412 918 PRB grid®} & 2] 5F#] ghol, &4 subcarrier offset©]
AT AT

o] 4 9-, detect® SS block-S- floating SS block©] &3 g+t}. o] 7] A, floating
sync.9] grid®} datas ¢ ¢ PRB grid & alignsh”7] ¢ ¢ A 2f= whido]

& 7](synchronization) A 2+& E3ll DL 7] & & 53t &, A28 A H (4 MIB)E
%3l SSB subcarrier offsetE 41 6Fo] SSBE] grid9} 1 o] % =413 data s 9 g+
PRB gridZ A XA 7]+= A4S £33 5= 9l

+7] 474 ¥ floating sync. 2} data PRB grid9}-2] offset<> subcarrier ¢ o] ZL=2
A 117074 9] subcarrier’} € 4= 91T},

71 o]/, 1 PRB+= 1270 9] subcarrier& < ¥ 351381 7] 70|t} o] A5, 7]
offset-> 4 bits= F &= 4= Ut

o] 7 9-3= floating sync. <} data PRB grid®] subcarrier spacing®] =7 15kHZ$!
7450t}

A/}, floating sync. 2] subcarrier spacing©] 15kHz©] 31, data PRB grid ]
subcarrier spacing®©] ZF2} 30kHz 2 60kHz<! 7 5-, 7] offset-> ZH2F & of) 237,
4770 7FA] €] subcarrierE 7FH2 9

o] %, 471 offset gt 217} 5 bits, 6 bitsZ HHE 5= 9J

kA, @S AF7] offset®] format 2 = F-E] PRB indications FHekak 4= Q)

=, A7 @2 offsete] 7|5 H.al F o] 9] indication¥] = (SSBEF-H)
PRBO7}#] offset (RMSI®l| A indication®] = %%)©] ©1 ™ numerology 7] §F2] offset
FAAE & A "

o}A] 23k, SS block©] 15kHz subcarrier spacingS 7FA] 31 $1 2.7, SS block ]
subcarrier offset®] 4bit% -4 ¥ 212 74-9-, o] 4413 PRBO offset 4k 15kHz
subcarrier”| ¥F2] PRB 7l =& 2] 1| $Hf,

3=, SS block @] subcarrier offset®] Sbit= 7-A ¥ 12 74 -3, o| & 5=41& PRBO
offset %k 30kHz subcarrier”| #+2] PRB 7} +& 2| 1| gt

T 82 A2 & i ZH A9l A floating sync. 9} data PRB A}o] 2] A &2 U} &
subcarrier offset®] & & e o]t

B} A4 o2, & 82 15kHz subcarrier spacing< 7F31 SS block#} ZH2}

o
o
i}
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[223]
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[226]

[227]

[228]

[229]

[230]

[231]

[232]

[233]

[234]
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18

15kHz, 30kHz subcarrier spacinge 7}%! data PRB2}-2] offset2 3 st L& &
Hepd T

2 A

w2 kA A 1 @A ol A indication ¥ < numerology 7| = 2.2 SS block 7}
PRBO A}©] 9] offset2- Al AH 4= )

= 9= Z} numerology & ©]-83}2] PRB gridE 3 43} & o] system BWoll u}2}
WA e 4= 9= BW #4179 PRB grid 338 eI

W& network 2 -F 8k 74| numerology (floating sync. offset information®l] A
indication 3l &) 7] ¥F2] PRBO # & offset 4 H. & 5213+,

o 71 41 ¢] numerology+= T2l -4 3 PRB grid®] numerology ¢} & ¥ 87114
T 0E U

1] a1, @S AL offsets o] -88Fo] A A2 ALE-¥ = PRB gridE I A4
T AT

of & &, 15kHz subcarrier spacing= ©|-838F= ©'&©] Sync block 9] offset
AR E 218 ofl, 30kHZ SCS(subcarrier spacing) 71 PRB alignment2] A H.(5%
82| offset 2 4 H)E =415} a1, 5 o] o] RMSI®l 4] PRBO7FA] 2] offset #k(state S
information®l] 3¥3h-& 4138k},

=5, 3l & offset 4t 30kHz subcarrier spacing &2 -4 ¥ PRB 7| +& F d 38l 1L

AT

a8 a1, @& 24l o] AR8-3H= numerology(15k SCS)9l| 8 & ¥ = PRB 0&
(e}

ki
%2,
N
+

o] 71 A1, %371 statet™= 2bitZE 3 A SFE, RMSIQ| offsetgtoll &= 4~
= THE fieldE A8 a9 stateE A 7 AT

&l state7} offset #holl 3£3HE 5, 7] offset 4 bit field®] Al Y & 2bit 3=
Ad E9] 2bitE PRB state = A 3FaL, Y A] bitE PRB 7|52 sl A3 4= Q)

ok vhiro] offset value = 20, state = "01" 0] 2}3= 312 4=418F= 7%, offset
valuet= 47| A ¥ 2 * & 30kHz subcarrier spacing 7| ¥t¢! PRB 7| &
B A8 ) 2.1, state 42 5= 99 A 9] state2 & T A S S AT

o] =, dld 4% Z} numerology 2| PRB grid7} carrier -0l 4 2] 141 &
Kol glrk

5= 90 A4 LAl E A A& 30kHz, 60kHz subcarrier spacing 7] ¥FST PRBO=
& x| ¥ o] )31, 15kHz subcarrier spacing 7] HF¢1 PRBO 30, 60kHz thH] 3}1}2]
PRB7} shift¥] o] 913= 4 -5 F A&t

ol g -9, w2 2 4] PRBO2| 9% & @22 numerology(15kHz) 7|5 0 &
offset value*2 + 1 =20%2 + 1 =41°] & 14 5 It} =, 30kHz subcarrier
spacing 7| 8kl PRB 17} = 15kHz 7| %F$1 PRB 2705 o H| 8l il §l O HL =& | "offset
value*2" = FAE 4= 9131, "+1"-& indication® stateZkoll wWa} 15kHz subcarrier

spacing 7| ¥ PRBO7} 30kHz subcarrier spacing 7| ¥ PRBO t H] 1PRB
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Shlftﬂ Ne& FASE= slolt.
2 gl /g-3}ol] A 60kHz subcarrier spacingS- ©]-8-3F= w2 2] 2 A PRBO%}
SSB/] offset#k- 20/2 = 100] & 4= 9}
©| = 30kHz subcarrier spacing 7] ¥+ PRB 27H 7} 60kHz subcarrier spacing 7] ®F
PRB 17} & A1 4= 91 a1, state2 A 30kHz, 60kHz~7]| ¥FQ! PRBO7} & %] ¥ o
PO TLE "M = 10] A E K] =

SEA AR A 1 AA] el o} A 2 LA o= A4 AR pE 5 QAL 2 A

o7} =g of ey 4 gl

5102 2 HAA oA At WS ek whE o] H2 o] AdHE
el Sol T,

TAH o R, & 102 FA4 T2l Al 2o A FF- 2] (common) AFY E-F(resource
block, RB)9] “1¥] =(grid)ol] 7] 3t Hlo|H & F-7218t7] 9 g vho] & 4&
LR T

WA, k& 57| Al & B (synchronization block, SSB)E 7| A| =7 & 2 FLE]
41 8RS 1010).

1851, A7) @S 7] SSBY| TG whE Al E50] 7 v
*1 s 7] o] 9} 574 A B 7l 2] o] {14 (subcarrier spacing) 71 5Fe] A 1 'L’ﬂfﬂ H
3 Q1 E(reference point) Aol 2] @ 3% Al (offset) S L EFU = Al 1 LZA AR E
871 71 A= S 25H 52413 0H(S1020).

TR AL, 7 WS AT A A B e o] 1bA ) thgk AR 2 4] SSB7}
FAE = B o] 114 Vake] #lH H A ERIEL V] Al 1 Bl H A
FERIESL zlolof tht R E ¥ &3t Ao R E 4
T A1 8HH(S1030).

2251, A7 S A7 Al 1 L EZA AR G 7] Alo] A H o) 7] &8k
&5 2] (common) A9 & S (resource block, RB)2] 12| =(grid) &
474 $H(S1040).

A, v R A wEe A 5 e v &ste] ] V1A =
Hl ol Bl & &4 $HH(S1050).

F7FA O =2 | network E TRl A U] H -2 Al 28] o o Fo] X[l ¥ = A

7] @2 7] SSBO| 7HY whE A B9 7w M H A gl o] 9 Al 2

P2 FERIE Afo] o QA ¥ F7FA Q1 @ ZALE LR = A 2
HE Q7] 7Al = o240 Ale = ol

A7 F7HA ] LEAE A7) AL A ERIES V] Al 2wl H A~

fij

>~

O

O
19 an, 7] F7HA QL @ AR 7] dhdel A A4 o o F 91 E (bandwidth
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[252]

[253]

[254]
[255]

[256]

[257]

[258]

[259]

[260]

[261]

[262]
[263]
[264]
[265]

[266]
[267]

[268]

Bo 7Aooz A7) 27A¢l @ Z AL JEMY = A 2 A AR E A
A BWP9] Al A H ‘] FA71 Al 198 E A I EE Ui 799 A7)

o]
AR
L 7] Ao] AR = A 2' ARE Fal 47
]1%OETH7ﬁ;;?%Eﬁxﬁﬂﬂi%@E%RMM%$%

Aol A Al kshis W TFAHE 7| X5 B4 vy o

o]
& 7121 & E-Z(synchronization block, SSB)S- T =

2 a1, A7) 71 A =2 A7) SSBO] THE v 2l S o] T wEE
B ool 574 A Bl 2] o] -4 (subcarrier spacing) 71¥Fe] A 1 ¥ H2~
3 Q1 E(reference point) Aol 2] @ 3% Al (offset) S L EFU = Al 1 LZA AR E
7] B E A E 3 k(S1120).
JE]J— A7) 71 A w2 g7 B A EA o] 1A thek J 1 2 A7) SSBF
T2 H = B -4 7|eke] #lH 2 ERIE QL AT o~
A

o
N

ﬁi?lESﬂr/] Zpolo) thet A B E ¥ 3lel= Alo] JHE 7] @E =R
A -3 (S1130).
a1, 7] 71 A =2 FE 2 (common) A E-F(resource block, RB)2]

e E(grid)ell 71 &8t 7] wdat A7) dlolH & A k(S 1140).

FIFH o= A7) 7| A= w7 el o] Bl Al 2wl o o] Fo] X E =
75, 871 1A & 7] SSBE 7 she Abl B 5o 7H v A Bl E] o o}
A2 #H A2 FAE Aole] @ A B F7HA Q1 @ ZALS LER = A 2

SEAARE 7] HERE AFSE 5

O

o7 A, 7] F7HA Q1 @ 2 AL Y] ddel Al A E ol ¢ % 3} E (bandwidth
part, BWP) Weoll A A ¥ ™, 7] F7F2 Q1 @ LA 47| ddol 7] 24 =

BWPS] A2} Y747 Al 1 #lH A EOEE Y= Ao A}y vtz

A~ 5] A~
A%49 5 9

2ol 489 & Qe A I
5 123 2 Al Aol Alokehs w el A8 gt T4 Bl A el
55 PR oA B,

S 128 RS, TA FA A 29 /A F(12100% 7145(1210) G el
9123 theo] e

A AT gk 27 BA 42 BAE 2% oo,
71 A =5(1210)2 3Z 2 M| A (processor, 1211), W 22| (memory, 1212) 2 RF

X F(radio frequency module, 1213)< 3% 3}3tT}
ZaAAA21DT A B 1WA 110l A AfbE 7, 2 2/ WY

o
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[277]

[278]
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21

TAgT T Qo) A TR EF O AFES TR M A o Fed
Atk W22 (1212)F ZE2AAM 9 AAE o, TEAXNE T-Fot7] 9 g ofFe
AR E A4St} RF RE5(1213)+= T2 A4 ¢ AAdx o], FA4 XN E $41

/= =AY

Wh(1220)-2 2 A A (1221), W 5.2 (1222) 2 RF F5(1223)& - §Hsh),

IR AA122DE 9 B 1WA X 110 A Aekd 75, 3 2= WS
TAgT T Qo) A TR EF O AFES TR M A o Fed
ATH Wl E2](1222)F ZEA A 9F AAE o], AN E F537] 93 Ths
AHE A4S RF B8 (1223)7 ZEAA & Ao, 4 A E 54

o] 28)(1212, 1222)F Z2 A 1211, 1221) W3 = 2o <& &= 9, &
o A thekdk ko 2 R A A (1211, 1221)¢F 29 5= gl
R, 71 A= (1210) R/HE= ©E(1220)2 & /) 2] SFElv(single antenna) HE5=
U} SFE| Y- (multiple antenna)E 7F2 4~ Q)

> A A ool WE T FA o] E5 :r“é L5 oA gt
3], &= 1301]*1% U %129 g BT} A E
< e IR MM UAE A S 2 F ]7\1 (DSP d1g1ta1

signal processor)(1310) RF %% (RF module)(*=+= RF §-%)(1335), 3¢ #&]
X E& (power management module)(1305), +E| L-(antenna)(1340),
I E] 2] (battery)(1355), H1 2=Z @ o] (display)(1315), 7] 7l = (keypad)(1320),
] 2 2] (memory)(1330), 4 7F=(SIM(Subscriber Identification Module)
card)(1325)(°] 744 A ¥4 ql), 23] 7 (speaker)(1345) X
mFo] A = ¥ (microphone)(1350)S . &talo] A2 = ot @& gk vhel 9
QHeEl} i T o] el s EaE 4 A

ZRAM3100 A E 1A % 6] 4 AR 7], 7y R
TR TN Aol 2 TREF] AF S Za A o8 FAE 5 eluk

W 2)(1330) AN AR T, LA Ao A paE s
ARk v el R A A R 9] 9% 5 9o, S el A T

SRR IEAY REREE I

AREALE ol B 50, 7] E(1320)4 HES TEAWNS S HASHAY) £
njo] 4 2 #(1350) & ©]-8-3F &4 15 (voice activation)®l] 2|8 A3} H& &3}
2 HE ARE JHE ZTRAM = o213 B E JHE AlekaL, d3)
Mo 2 H3E 7= 5 AHE Vo5 A =E A et & 4o

t] o] B (operational data)©™ 4 7} =(1325) o= W 22| 25 F=53 5 3l
e 3 A ALE AT QA b H el T Sle) 9 A u e 5
AR E vz ol(1315) gl U Ed ol % 4 3l

RF 25 (1335)% ZE2A Ao 1A% RFASEE —/3 A R

)

lkcias s
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T
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3

g 74

21 dlo]

o

0

EP_O_]_CL
=2 = s T

&t7] flste] o

7HA]

ol

—_—

o

A

B2AAM =

Ay

ho] A1 7] (receiver) 2 A 7] (transmitter) &

mﬂ

—
557
f1te) <t F
FAR ="
o i =
K T
— S
< Lo}
(o
RS
Iof %0
CCIre

e

n-

)
ol
JJo

)

fite]

e
wK
<
4
Bl

A1 A

=

=

=

=

&
= 277 (1345)

Fo]

ks)

o

b1 9]

ok A 4l

ks)

& A<

)

o]
AR

24 Aol
SR

7Hs AR 2

Ay

[e]

T

T
~L-

T

3|

8

7}

T .

T

5]

==
=

=
=

af

)

[281]
[282]

Wi

ol

[e)

]| of (firmware),

2 AA

[e)

Ay

1

3H
Fol, o] F% t}

ahe. whelA,

ol %)

ks)

71 o]/g-2] ASICs(application
&)

specific integrated circuits), DSPs(digital signal processors), DSPDs(digital signal

Eg, vhola

o #1A]

T

=
T

Sl
T

ALl Al A7

1495 0] A

5]

2~
=

EEd, vlola=
ZAM W = 9

=

Sl
T

Ay

2AA,

Ay

processing devices), PLDs(programmable logic devices), FPGAs(field programmable
7] W B = 47

gate arrays),

[283]
[285]

B!

T
T .

g2 S oA Ao

A
=

[e)

=

Ay ol §7H5 A
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[286] g o] A B A A 2 El o A T o] Bl & F 4l EF= etk 3GPP
LTE/LTE-A A 2~%l, 5G A 228l (New RAT A ~8h)oll A 85 = o & S4H0 2
Al gl o, o] o &= T F gt - F 4l Al 2= Elof] A 8381i= A o] 7 sk
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T4

81 1] Al Al 2Elel| A H ol Bl & Frlshr] 91 3 W ell slof A, de)
TR E =2,
= BJ

=

ol

H-5-(synchronization block, SSB)E 7| A =7 & 2 F-¢ 4221

-

SSBO| 7Hg w& Al B35 o] 7 whE A H Al o] o 54

7 2] o] {FA (subcarrier spacing) 71 HFe] Al 1 g HH 2~
Q1 E (reference point) A}°] 2] @ 3Z Al (offset) & YEFU &= Al 1 2.2 A
HE A7 A= o 27 FAlEkE @A
7] 54 AEF) o] zF A digh dH 2 7] SSB7F G4 ¥ =
BIlglo] 1+A 7dke] Pl ¥ EL FV] Al 1 HHHAA
QlEQ}o] zlolof tet AR E E35)al= Alo] JHE 43V

m N o N o e
2
fol

o 2 Hd ox 2L sl 2L T oox 2 ofy ox 24 ox N M X o2 o K 2 o2 (R ol 10 d

Al ar & B Al ek wH A,
71 A1 LZA AR A7) Ao} R 7] 25k 3-8 9 (common)
¢ &= (resource block, RB)9| 12| =(grid)E A A st @A, 2
7l &Y A EF 2| VI Fste] Y] 1A= 3 2] HolH E
FAalehE GAE 236t A& S 0= st W,

[ 73 2] 13}l 2lof A,
7] SSBS] 7HE wH& 2kl 5] 7wt A E A g0 9 A 2
HE 2 ERJAE Afolo] QT AT #HH F7H4 Q1 QL AlS Ve =
2 ARE QY] VA o2 FAlsHE B E U 23she
& 50 R o= WY

[7d 73 3] 23}l Qhof A,
7] F7HAY L EZAL A7 Al 1 El s ZRIES V] Al 2w~
UE ALol o] L AE UHW= 2l& EX 0= of+= Wi

781 4] 28 ol Aol A,
7] F7HA QI @ AL 47| whdkel A A o) 9 & 3} E (bandwidth

]
part, BWP) Uol| A A= A& 5H 0= 3= Wi,
[ 73} 5] Al 48} 9oy A,
7] F7HA Q] LEAS YERYE Al 2 &
BWP2] A2 91 X7} 7] Al 1 dlH 2 ER1EE d & 750l 471
VA F o REE FAEE AL 5 o= S WU,
[ 73} 6] Al 18] 9lofA,
A7l A1 LEZA AR DAY Ao AR A AE JRE B8 3]
VA F o REE FAEE AL 5 o= S WU,
[ 73 7] Al 63l 2 ofA,

7] Al 2~ El 4 B 3= RMSI(remaining minimum system information)$! %1

I
x,
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(37 8)

4% 9]

[7d-7-8F 10]

[7d -8 11]

[7d -8} 12]

25

il
7| T = W2,
& 7|21 & E-5(synchronization block, SSB)-& W& 2 A 55l= WA,
371 SSBO| 7H whe Akl 559 7h whe A H Al el o9} 54

2 B 7 €] o] F2A (subcarrier spacing) 7] HWES] A 1 2| HH 2~

3 Q1 E(reference point) AFo] 2] Q3 Al (offset)e WHEFU = Al 1 23241
ARE 7] = s ek WA,

2

71 54 e HA )t g AR E AJ7] SSB7F Al FH =

ABEA o] b4 7t dlHH A FoE A A 1 HHH A
ERIES}S] zlojof] thet A HE xglel= Ao AHE V] =g
AEoh= WA 2

&5 2] (common) A} £ = (resource block, RB)2| 12| =(grid)®ll 7] Z 5} <]
A7l G ] HolHE SAlstE dAE 28k A2 SR
k= W,

A g7kl A of A,

37 $SBO| 7H vk Apl B2 o] FhA v

rlo
>
T
)
AC)
Y
o
é
[\

B H 2 ERIE Atole] @ TAF AP E F7HAQl @ TAE U=
A2 QI ARE 7] ddE AFets dAE U 23t Al
5402 =L

:
i)
9
L
(o
o
)
)
12
NI
&
(m
a
[an]

=

o,
£
=
=

871 F7HA R AL AT el Al A | BWPS] A2 X7 AT

ArAA—d: FAES H= 5ol 7] S e AsH = A

Ao st Wy

A Al Al =Elo| A Hl o] H & &A1 7] 91§ el §lof A,

A 2NFE F41517] 918 RF(Radio Frequency) X5 2
7IRFEEI Vs og ddy o] 9liz Z2AME EestaL, 4]
2AAM =,

7141 & &= (synchronization block, SSB)E 7| A =f & 2 H-E| Al &1 ;

SSBO| 7 w2 A E59 M v A B Aol o} 54

B 7 2] o] -4 (subcarrier spacing) 7|18+ A 1 & H 2

Q1 E (reference point) Ao ] Q.3 Al(offset)& L EFU &= Al 1 232 A
HE 7] 71 A5 o ZRE A5,

7] R A B e o] kA theh AR D 4] SSBIE A 3=
vlgo] 314 Zuke] g AU FAEL} AT A L HH A~

X ook oX KX oox oft (K oox o 47 Jfm
N
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EQIEske] zfolo] thak JHE EFsH= Ao FRE 4]
!

A0 2] a1,
A7l A1 LEA QB G AT Alo] B 7] Z%38Fe] 3% 2] (common)
A} E-F (resource block, RB)2] 18] = (grid) & A A 35HH; 2

T A w5 o) V&t 7] A = Y] HolH E

Ak
A 2= = (o) =
SrAsteE A= Ae SR o= Wl

%471 8SBO| 714 v A9l B5 9 7Y e A Bl g o9} A 2

AH A A LA E Aol T M Fedwl 27FA 0] ¢ T AS JER) =
A2 9T ARG 4] ANATORLE FAFER AAH = AL
Ex o7 = i
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