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mMTCE A b= - Au] 20 544 &9 Astel o] o] 718 81~
Fobs Aol AAE 7he Aol o R 5G TAA ol A A g sk
tHE AE] 2 ] oS 52 AR A7 872 5 vk mMTCE Al 8k
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[49]

[50]

[51]

[52]

[53]

[54]

TS A 7be] vk R A Hojof sk, Wk e] v 2] & A L gketr] 3157
o <-ol] 10~15d 3 o] vj-¢- X1 v E] 2] A A {k(battery life time)©] 8.2 5
A

npA O 8 URLLCO] 4 -, 54 §F &%) (mission-critical) & & AR5 = A&
71HE - B4 u] 224, 25 (Robot) 3= 7] 4] % X] (Machinery)©ll T 3k 124
A o] (remote control), 2+ A& #}(industrial automation), <1 H] 3 %] (Unmanned
Aerial Vehicle), 972 717} A o] (Remote health care), U] 43 2+ ¥ (emergency
alert) 5ol AR-&¥] = A H| 2 Fol] AR8E 5= vk whebA URLLC7F Al & 8h=
AL - 2 AR A=A A D) R v 2 A (EAF)E Al gl oF
o 5= 3t} ol & 0], URLLCE A ¥ 8h= AH| 2= 0.5 W 2B 22 40
4 Al A A ZH(Air interface latency)E RFS3lofF 5t & Al of] 105 o]l 3 7]
& (Packet Error Rate)2] Q- 7A}8HS- 712 4= 9lt), ulg} A, URLLCE
A= B 25 Al 56 A 28 vE A H] 2B 2RSS A ZE A LH(TTL
Transmit Time Interval) S A& 8l oF 3}, & Aol &4l & =12] A1 A)-S & H 317
Aal Fabg oA B HanE sl of sk AAARR o] a5 o o

428k 5G T2 Al Z=Elol| A a1e] 3= A 7FA] A H] 2~ &, = eMBB, URLLC,
mMTC= sfute] Al 2=glo A th5-3t ¥ of A 5= At o] wf, 242} 9]
AMul2Fo] zh= Aol gk @ T ALEES RFEA| 7] 7] 8] A H| 2 kel A& ok
S 7 2 FFA G B E ARE S T ohRE A8 mMTC,
URLLC, eMBB= A & th& AMu] 2= F8 9 A oA 8 B A 2] & o4}l
= Au 2 f3 o] A& ofof] g ¥ = 412 ot

fo o

3, o] 3ol A LTE, LTE-A, LTE Pro 1= 5G(¥:+= NR, ZHA O] o] & E-Al)
A 2Elg A EA B A o] Ao & AW etARE, fARSE 7| =4 a4 =

=
NG )2 2z o ehe] FAN 2Tl 5 B A e AAel7t 48" 5 9
T35 2 A AN dlE sdE VA A A S TR Ape] o m A
AN ] HAE ZA HolukA] obuishiz Mool A AR WYL F3) e
] 2= ohq_

2T

u

i

=2

o ! —/—\-Eg = ;ﬁl’g‘a T

olsl HEH W& Fxsto] B Uyl w4 Ae & AAe] A st}
sh7] ol A B S Astr]el o] HHE FH] 7T i A ol gk
TAAQN Aol B tgeo] o2& BEH QA 58 ¢ Qlvha ddy =
Aol = L AAE A S AlEe Aottt 18]l $EEE o ES &
ol A o] 7]5& a1 ste] ol o] EREA o] = AMEAL, &84S o =
= A sl weh Gebd 4 v ae R 1 o= By A A Adke] A3
&S ETHE Wl Hof & Aot

T 12 2 A A A A oo mhE AFAI T o] FF Al Al 2Rl o] 2 E A s
Lol

518 FzEhd, A o] T5-41 Al 2~ 'l (0] 3F NR 3= 5G) 2] F-A41 ol A~

1=

£
10
ay

= ZkA )] 7] %] (New Radio Node B, ©] 3} NR gNB %= NR
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[55]

[56]

[57]

[58]

[59]
[60]
[61]

[62]

[63]

71 A=) (1-10)3 ZFA o) F4 7o) Yl E Q] 21 (New Radio Core Network, NR
CN)(1-05)Z A= 4 Jt}. ZFA o] F-41 AL-8AF Wi (New Radio User
Equipment, NR UE 5= TE)(1-15)-2 NR gNB(1-10) 2 NR CN(1-05)E &3l
9 HEG=E) W 5 9

% 194 NR gNB(1-10)3= 712 LTE A] 2~ 81 2] eNB(Evolved Node B)°ll -5

4= 91Tk NR gNB¥ NR UE(1-15)¢} #41 Al 2 A9 7]& == B B} U
A& Ar2E AgalE = vk A o] F 54 Al =gle M= B AREA
E EHJJ o] &8 2] d(shared channel) 53 40|~ € 4= Q). ulgbA, UEE Y
W3] A, 7he A% A A, A8 e el e e A5
2 EY 2 3z 437k B ashil, o & NR gNB(3-10)7H 8 5 ek sl
NR gNBE= T50] 452 Ao 8 % ek AT o] 552 Al 25le] A, A
LTE thH] 214 "ol HE2 838H7] fsli A, Ao Ao o} o2
o] Fol Agd 4 vk ek, A ul Fak 2 v H2](Orthogonal
Frequency Division Multiplexing, OFDM)< 4l & 7| & st 714 o=
W3R 7 %0] H 5 E 4 olrh B, vue] A Ahvle] 9 W
2] (modulation scheme) ¥} 2| 'Y 3% &(channel coding rate)< 2 4 3F= 45
W % 519 (Adaptive Modulation & Coding, ©] 8t AMCe} §ho}) W2 o] 485 &
3)

NR ON(1-05)%= o154 A 91, #lof el 47, Qos 414 52| /158
It NR ONE= el ik ol 541 92 7158 28 25 Alo] 7%
SRets gA 2 g5 1A% 53 9
A28 & V) LTE Al 2835 5 &
EEEEREE PR L RS )
eNB(1-30)¥ 1d€ = 3l

23 2R e < A A el

TZ2E YErd o)t

25 ZZEH, AT o] TEA Al AEIo] A Z g ESL thidhil NR

71 A= ol A ZkZE NR A1 8] 2= Hlo] B &g X 2 & F(Service Data Adaptation
Protocol, SDAP)(2-01, 2-45), NR PDCP(2-05, 2-40), NR RLC(2-10, 2-35), NR
MAC(2-15, 2-30), NR PHY(2-20, 2-25)& o] Fo] Xt}

NR SDAP(2-01,2-45)%] 8 7|52 =9 7|55 T 45 28 + AU

- AR} Hl ol B 9] A Y 7] 5 (transfer of user plane data)

-9 9219} 3 9 =Lol el A QoS flowst Hlol el Wlofeie] 913
716 (mapping between a QoS flow and a DRB for both DL(Down Link) and UL(Up
Link))

- AbaF o 3 ¢} 3Fek 2 0l thal A QoS flow IDE W) 3F= 7] %5 (marking QoS
flow ID in both DL and UL packets)

- }8F ¥ 51 SDAP PDUE 9 th &l A] reflective QoS flowE t] o] E 1] o] 2] 9]

%)
9}311] NR CN°] MME(1-25)%}
o} MME+= 7| & 7| A=

A

o

|

=25

=
it
_>|ﬂ
=,
u)
o
offl
ol
r>~
>
[
o
o
-
iy
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WA X 7]3= 7] 5 (reflective QoS flow to DRB mapping for the UL SDAP PDUs).
[64] SDAP 755 2] ol thal] @b, 7] A 5r 0 2 e =4l v = 541 A4l

A o] (Radio Resource Control, RRC) W] A| A o] 2] &, 2} PDCP A& #x] H&E =

Hoje] H2 &= 247 29 B2 SDAP Al A9 v & AT #] o

Y= SDAP AlF 4 A9 768 A& E A] o] & A4 whE 5= 9lT} SDAP

7 A A A9, SDAP 3|t 2] B A £ 7|5 (Non-Access Stratum, NAS)

QoS(Quality of Service) #t% A A 1H] E %] A ZHNAS reflective QoS)<}, 7 &

Al Z-(Access Stratum, AS) QoS HFS A7 18] E 2] A| Z(AS reflective QoS)E

o]-gate], whiro] ek ¥ A9t 513 ® 19| QoS EE F-(flow) 2t Hl ol B H]of 2]

et W18 ARE A B ALAT 5 =5 AA S 5 vt SDAP &t +=

QoSE YE = QoS flow ID JH.E 238 4= 9l QoS G2 = &3t

Mu| =5 x| dstr] 9 ol Ay 94 =9, 2AEH AR s oE AEE

2

2= o]ﬂ.

[65] NR PDCP(2-05, 2-40)2] =8 7|52t} 9 7|5 E T 455 3% 4= 3t}

[66] -3 ¢FE 2 k= 8l Al 7] 5 (Header compression and decompression: ROHC
only)

[67] - AL8-2} dlo] B A% 7] 5 (Transfer of user data)

[68] - oA A9 715 (In-sequence delivery of upper layer PDUs)

[69] - Bl =24 A 7] 5 (Out-of-sequence delivery of upper layer PDUSs)

[70] - oA A7 4 71°5(PDCP PDU reordering for reception)

[71] - 54 ©A] 7] 5 (Duplicate detection of lower layer SDUs)

[72] - A} A % 7] ‘5 (Retransmission of PDCP SDU5)

[73] - 4% 38} 9 53 3} 7] 5 (Ciphering and deciphering)

[74] - Efo] ™ 7|4k SDU 2HA] 7] (Timer-based SDU discard in uplink.)

[75] 2J< 5k 8ol A, NR PDCP & 2] <A A A E 7] (reordering) 3H
Al Zol A 441§ PDCP PDUE 2 PDCP SN(sequence number)< 7| §FO &
T U E A Eshz 75 S v 5= vk NRPDCP 44 o] = A4 4
715 (reordering)= Al A A2 vl B & A ATl dLsh= 7 o&
Ege o, B oA E et FautE e Vv e g ¢
sler, =M E A/ddste] f4 € PDCPPDUES 7| 538 752 £33 5
Ao, 72 ¥ PDCPPDUEC et B Hug $4l Sl of= 75 292
T e, 7489 PDCPPDUEC] et AW ES 24 38h= 7 o& T
st

[76] NR RLC(2-10,2-35)9] T2 7|5& U= 7I5E T %5 3% 5

[77] - t]o] ¥ A% 7|5 (Transfer of upper layer PDUs)

[78] - oA A9 715 (In-sequence delivery of upper layer PDUs)

[79] - Bl =24 A 7] 5 (Out-of-sequence delivery of upper layer PDUSs)

[80] - ARQ 7] -5 (Error Correction through ARQ)
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[89]

[90]

[91]

[92]

[93]

[94]

[95]

[96]

- 4%, 8, A2 ¥ 715 (Concatenation, segmentation and reassembly of RLC
SDUs)

- A7 7] ‘5 (Re-segmentation of RLC data PDUs)

-4 A1 4 7]°5 (Reordering of RLC data PDUs)

- 3 ©4] 7] 5 (Duplicate detection)

- & 5 ©A] 7] 5 (Protocol error detection)

-RLC SDU 2}A| 7]5(RLC SDU discard)

- RLC A 5=H 7] °5(RLC re-establishment)

gk 8ol A, NR RLC &*] 9] =214 g 7] 5 (In-sequence delivery)->
sHel AT o2 HE 418 RLC SDUE S A R G AlSl Adsh=
7s& oful e 4= vt @ &huhe] RLC SDU7E o] 2] 7§ 2] RLC SDUE &
HatE o] =4l 7 - NR RLC 4% 2] &34 Ad 7] 5 (In-sequence delivery)<-
ol E AlxHale] Adeti= 7| 5& 28T 5

NR RLC %] 9] ¢2H4] A9 7] 5 (In-sequence delivery)<>, 541 ¢k RLC
PDUE & RLC SN(sequence number) 5= PDCP SN(sequence number) & 7| =22

ANAQEstE 7158 238 = o, &A1 Al skl /4 ¥ RLCPDUE S
7158k 715 23S g e, {2 ¥ RLC PDUEC g 8 B g 52l
ol st 75& T8 7 o, f4 % RLCPDUEC] gk Al A E&
QA= 7158 23 4 U

NR RLC %] 9] =214 A 7] 5 (In-sequence delivery)<, -2 ¥ RLC SDU7}
NS 7%, 49 RLC SDU ©] A7FA] 2] RLC SDUE THS At 2 49 Aol
ALz 752 xgst 4= ok

NR RLC & o] =24 Hd 7

|5 (In-sequence delivery)<>, -2 ¥ RLC SDU7}
A~

N A o] Elol W7 vER QU EFo| W 7F Al 2FE] 7] Ao AlH BE
RLC SDUE S A& 49

249 ATl ALt 75 E 238 4 ok
NR RLC 2] 2] &34 A& 7] 5 (In-sequence delivery)<, £ ¥ RLC SDU7}
Ao % A7 o Bfol 7t RER H ITHA A 74 #41E BE RLC SDUES
THAHE A AT Adst= 7es 23 T U

NR RLC “g*] =, & 1 F (Sequence number)2] w4 2} /7§l o] (Out-of
sequence delivery) RLC PDUE & 741 8k= A th&E # ¢] 3t NR PDCP 4] =
A 4= Aok

NR RLC %] 7} M| 21 E (segment) & 57213 4 9-of =, ¥ 1 ol] #] 7= o
RAY FFoll FAE A IHE S S FAl5HY], 248 5142l RLC PDUE
1

NR RLC A%< 7 $H(Concatenation) 7] 52 ¥ 3813}4| &2 4~ 9131, NR MAC
Az 43 71%5S F38 71} NR MAC A% 9] t}= 3} (multiplexing)
7o =2 A S 5= .

A< gk 8-l A, NR RLC &A] 9] H| =214 2 e 7] 5 (Out-of-sequence
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[97]

[98]
[99]
[100]
[101]
[102]

[103]

[104
[105
[106
[107

— d e

[108]

[109]

delivery) 3F9Y A& 0 2LE 4=213F RLC SDUE S <=4 oF A #glo] viE 49
AT o & Addts= 755 v 4 vk NRRLC A o] Hl =214 A
7175 (Out-of-sequence delivery)<>, ¢ &l aF+}2] RLC SDU7}F o] &1 7]l ¢ RLC
SDUE =R &= o FHH A5, ol & Az Heto] Adet= 7|8 23+
1

A~

ATH NR RLC “&*] o] v]Ea4] A Y 7] %5 (Out-of-sequence delivery)->, 41 ¢
RLC PDUE 2| RLC SN ¥+ PDCP SN(Sequence Number)& 4| 43tal A&
d4ste] {4 ¥ RLCPDUES 7|58 F= 752 238 = Sl

NR MAC(2-15, 2-30)< & ©htof] <A 04 @l NR RLC A& FA &3 A
T AW, NRMACS 2 752 tUw9 7lss T d%E X8d 5 3

- 9154 7] (Mapping between logical channels and transport channels)

-3} 2 953} 7] %5 (Multiplexing/demultiplexing of MAC SDUS)

- 2=AlEd A X KL 7]°5(Scheduling information reporting)

- HARQ 7] -5 (Error correction through HARQ)

- 244 A 394 &9 24 7]5 (Priority handling between logical channels
of one UE)

- -4 =9 224 7] 5 (Priority handling between UEs by means of dynamic

scheduling)

- MBMS A1 H] 2= 821 7]-5(MBMS service identification)

- A& 29 A8 7] 5 (Transport format selection)

- 3% 715 (Padding)

NR PHY 7| 5(2-20, 2-25)2 491 A5 HlolH & Ad 229 2
A 2 gFE o)A A AQd B2 ALY, A Qd S =6

2 Basta A a9 AFoE Agshs B Sa g -

ot AR AL Sl wet AEE A
E0o],5H7] & 15 sk, S A d 1 Ao
3 Walo] A8, ol ¥ Ad ] 7% LDPC(low
density parity check code)”} 4-8¥ T},

[3% 1]
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[110]

[111]

[112]

[113]

[114]

BCH Polar Coding 38.212-7.1.4
DCI Polar Coding 38.212-7.33
12 or more bits Polar Coding
ucCl bt Repetition Code 38.212-6.3.1.3,6.3.2.3
2 bit Simplex Code
3to 11 bits Reed-Muller Code
DL-SCH LDPC 38.212-7.24
UL-SCH LDPC 38.212-6.24

LDPC+ &35 Al W& A4S ARE3E7] wit-ol] H] 14 & processing times
7FA) X qF, polar code®] 74 -F- & A| =AF SA4ko] o] 8% T2 processing time©|
At

A 5G A =F ol A<=, TAlo A 275 &F
FEo R AR glaL, ole} o] & FEor A4
7152 2. & polar coding A4 B ES 1o 7 &
ol 7)o o] o F AA A5, o= 59, ZF SNR(signal to noise ratio)ol] A A%
S F AH Z=(Y o &, BER(bit error rate)/FER (frame error rate))2] 2+ A4
T3 Al o)A @ FEhE HAE] o F AA 58 Aol 2 2ol (dB)el
olatel £AE 5= At} =, 2o Agoly VA =3 vt 3ho Ad Ak 5o
QQlof) whe} H A o] HAE Aold = A Foll =, AAl= A 2=8lo] 848= &
L BT ST T UE 2

o=y

o -
=] O A~z = O = =
&2Astal itk o o) Fo] & o 7 A AT vt
= e
st <

o

3T A 83 A5, 7 processing time 2. = <1
2719 A4 o8 B o] Wol A= EAF otk

ol slo| A=, & Aol A Aljtet= Eef I ¥ A4 & adaptivest Al =4 2
AASHE e AEeV & vl Bop 74 A o =2, F41 X7 A A )
AgE Ho 39 2GS o9 A Ak gk T A A 22 ALE
Zot 2 Aol gk FRIL of | Al 1d & Fato] FA AR oA 74l
AR &2 At ol gk A A Q1 T2, AR S EE FEsto] AHA|E
dvg ety =& gk

SHH, & 7R Aol A A ah= A A ol Eo] 85 = A AR 2 A A=
T ZA A "o A F 2k theket A E Bl EE E31T 5 Q) ol & £,
T AR = 7N A=, TR AR g 5 QA A AR 9 Al A=
E el = vt A d =, SA A TE 7| A ol AL Al AT el g
Z A e S vay Aty i v s, A Ad A8 5
aelate] ko] o] 83k Eef v AA PR E adaptivestAl A= 7 ATt
T3, A o 2, Edge computing ©] Y machine to machine 7F2] 411} o] &4l
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b g o] g gk Aok st A48 E3hs 4= gl
[120] Ho}p A A o2 7| A2, Ald F8ol 54 dAgL ol ol 21 &
Tl A9, @29 processing time A2 A 02 whito] tf gl e AY
A& T2 9] polar decoderE AF8-3F =5 A AT 4= Qlt), o], 7] X =&,
o A X 7Hs s A Ha2y aE 2aehH] e W ol A dde

AgE t=zg Y ANaE 24 7 ot
[121] ok A 2, 7| A &, dde] An| A
= dolE AAT 4= gt} Z= ol 7f Ao x
Z—"—OPq‘/}processing time©] Ao] A 7] Wjitol], I = o]l & & A A A 3}133
ﬁﬁﬂofﬁyﬂ vkl AH| A& AAA 5 ]l o R
15 argleto] 7| A&, A F 4ol & | 4
o= AG, #/E A8 dol & A&l s AR 4 Q)

[122]  BE3h A o2, VA 52, Had dad s ¥ e aldste], A A3 Ay
dare]FE A EenE A4 T 5 ) ol & 01, SCL ¢arg]52 SC
a1 2] 5 Bt} decoding capablhtyt & O 1}, processing time®] 4 thi= 4] 0]
Aovg VA 52 SCL dard]F& AHEsHE, Ald w40 574 AL o<l
ZAe WS, SC Ha g FE& AL AR sk St Y A S AT
Atk

[123] e A o &2 7] X512, SCL decoding &arle] o] A -85 &= 749, SCL polar

decoderd] ]| ~E 217] £ o] AT ¢ v} g AEQ AV 7F ZF45 decoded
codeword 2] candidate %7}l w2} decoding complexity 7} 515 2 Z 4] processing
time®] S7tst B2, AE FH o] EA AL o] o] ¥ Ag-od= g e

Alol| 2 & Fof, Wi 9] processing time©| 7HASHE S A S 4= 9]

[124] e A o2 7 A] T, Payload?| 7] H|EE 29 Ald ﬂ%k(channel
capacity)©] - H| E Q18] X(index)= WASI =S AT 4= ok A WA v E
index*-B] Y 51 & A 28k &2} t] 51T ol A Payload ©] %1 /] HE= 5%
A3} st Al 0072 A E o] ddite] B Qaty] wjoll, 2719 A
H| E & 2] A slo] Wi 9] processing time©] A SHE S & 5= Sl T} o] 7] of A
AAAAE = 2719 dA B EE, o] 3} NRB(number of reconfiguration bit) =
ety etk A o B2 VA2, T4 A FEl 54 dAE o1 gL
ol Al NRB #h& A4S 7, ol 5 el Ald S0 54 A olst=

Hoj A A B, ve] o 7 AA T ol =S NRB 4l Hdf 4lo=
HAE 5 ATk

[125] Eg A B VAT, G 22 VA o] s E A of] whe) H A 9
Reliability sequence S 7} & 0. 2 AL-831 %5 A A g 4= 9lt}. o] u], Reliability
sequence?] & ol whe} At slehv| E S (Y Zul 9] g, darel s 5)el

default 3t Ea}2 4= it}

[126] ol ko] &t A Aol A=, 2 7fAl o] & AA] ool b 7] A =2

-
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