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A7) B ZR2E <olE 32he AZYHE TRAAN J2RE X35, A7 T2AA JrF =,
22} Al (secondary cell, SCell) Aol ¥l A3jE HEFES;

AF71 SCellell ohidl Hl Asf &5 27 (beam failure recovery request, BFRQ)S A==

7] SCellell tist HIXWAE sglo] 2Hx & EFo] ALg=E A2 o ujst $1 ¥ 2AHxE ¥ -,

A7) B ZR2E e FR2RE ALl 1xF A(primary cell, PCell)E =3 A7) SCelle] gt BFRQE 7]
, A7) SCell == A7) PCelld %3] A7) SCellell thak BFRQO] thak $H& FAISIES;

471 SCellell thgh BFRQo wigh 71 &l 71xste] A7) SCellell ek A= WS AMEst=S 8=, &

AT 2

A1l lo1A, 371 SCellol Bigk BFRQE FA8k7] 91, 7] Z=AA gz,

1

A7) B ZRE dE 3RS AREsle], A7) PCellS E3 1A 49 Aol A< (Primary Uplink Control
r 2 Ay HAA 2~ 2 (Physical Random Access Channel, PRACH)S E3] A7) SCellol

& BFRQE 7] 7 215#2; %;5}5% FER TAEE, AL

37% 3

ALl gleiAt, 7] SCellell Wigh BFRQE F4lst7] S, 7] ZRAA 32ii=,
El

A7) F ZEE dE FZRE A, AV PCells S8 13 4 A< (Primary Uplink Shared
Channel, PUSCH)S &3] A7) SCellol] thd+ BFRQE A7) 7|AFHo g A EE 2712 FAYE, &3],

AT 4
A1gel JolA, 7] SCelloll thdt BFRQo thdt A7) $9& 213817 98, A7 Z2AA =z3&,

A7 Aoz RE, A7) SCellS E3F Alo] #A2 M E(control-resource set, CORESET)E &3 7]
SCellell tigk BFRQel tigk 7] SHE FAStEs F7t= FAE=, A,

o

A3 5
A1l oA, d7] SCellel gk BFRQAl thet A7) &2S FAlsH7] f38l, 7] Z2AHA 3245+,

A7) 7IAF o 2R E, 7] PCellS F3 A7) SCellel wiet B
war, 7] SCellell thgh BFRQl et 371 S92 A&dst AMESl, 4.

7% 6
A1kl qojA, A7) BFRQE A7) A2 Wl digk A5 1 7]+ 4135 441 A= (layer 1 reference signal
received power, L1-SINR) =X A7) |28 W] tigt A= 1 A3 of M Ze]2~ L8] (layer 1 signal-

to-interference-plus—noise ratio, L1-SINR)E F7}= ¥E§3}+=, 23],
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AT 7
A1l lolA, A7) ZRAA IR,
A7) PCellS Ba) o] 871538 1A ¥ a 3% AL (PUSCH) o] &S AAGEE;

A7) A ZRE Q= 3 RHEE ALESle] | A7) PCelld E3 PUSCHE &93l7] Y3t 2A% 2% (schedule
request, SR)S 7] 71AF o2 FAES; T

71 SRE FAlshE A SHTte], 7] VA= eriY, 4] Plells &% &dE PUSCHE] #FAIE FAlsH=

471 SCellell gk BFRQE FAlsH7] 9Aal, 7] Z=AA 325,

A ZRE Q= 3RS AMESte], 7] PCells S 7] &9% PUSCHE &3l wiA] HAl2 o] Al
o] Q4 (media access control control element, MAC-CE)E A}&-3}le] 4}7] SCellell tigk BFRQE 7] 71A|=r o
2 FEEE FUIR A EHE, ZAA.

A7 JoAA, 7] SRE FAE] fsl, 7] Z2AA FREe

A7) FA ZRE de I2RE ARSste, A7) SCell 7o 7] Wl AdE HEska N ez Fof 7] 714
FOR A7) SRE FAStES FFE AL, A7 N BElxes A7 g e mlEg e el A
7% 9

A7 A, d7] SRE FA8H] HEl, 7] Z2AM I2ie,

A7) FA ZEE dE JB2EE AESEY, 7] Plells &
(buffer status report, BSR)ZS A}83}e] A7) SCellel tdk BFRQE A7) 7| =oz £A3l%
H=, A

AT 10
W As) 572 887 93 i omA,
22F A(SCell) 742 Wl AHE AEsh= A,

A7) SCelloll Wigh &1 Ay E5 2% (BFRQ)S AAsh= @A - A7) BFRQE A7) SCelldl Wik AXJE g
o] Azt 9 Boto] ARgE A=E Wo gt Fr Rl AHAS L3 -

12k APCel)S B3l 7] SCellol thdt BFRQE 7|A 5 o2 FA18l= A,
A7) FAFoRRE, A7) SCell EE 237] PCellS 3] A7) SCellol theh BFRQel theh &2 sk o
A 2

%471 SCellell ©igh BFRQol ©idh 7] &gl 71zske] 47] SCellel Wik M= We AH&shs @AE E3tst
=, .

AT 11

A10&ke] Aol 7] SCelloll thdl BFRQE 5418l WA=,

7] PCellS B3 12 443 Alo] AL (PUCCH) H+= E914 Wy A2 D (PRACH) S E3l 47 SCellol o
gk BFRQE 37] 7I1A=o 2 $Alst= dAE F712 288k, WH.

A7 12

A10el AAA, A7) BFRA= 7] 2L Wl gk AS 1 718 Als =41 A (L1-SINR) = 7] 2%
Wl tgisk AlF 1 Ala o 7Hd 282 F2H(LI-SINR)E F712 £, 34,
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108kl Ao A,

gk 7] ¥ PUSCHE &3 “Hiﬂ O”Ai]* x1101 Aol 24 (MAC-CE)E AH&-ate] 737] SCellel of

7] PCell& B3 A7) 9% PUSCHE T3] ¥y H ZELEBR)E A& A7) SCellol thdk BFRAE 4
7] 7IA=o R FAlEE GAE FUE 23EE, W

A3 16

HHolEo] A udAA AFE BEIs wARA, A7) dEHAES, S o] Z2AAMEC 9§ 23
2 o, A7) s oo TR2HNAMER sloE BAES S s, A 55,

A - A7) BFRQE A7) SCellell tigk AXAE slglo]

12} A (PCell)S B3l A7) SCelloll thdk BFRQE 71X =o2 A8 st A

A7) ANATomRE, 47] SCell Ei 237 PlellS B3l A7) SCellol ™k BFRQol Wk S5 54184 3t
= 3 2

7] SCellol vhg BRRQO] B A7) o] 7Zskel A7) SCelld] g ARe W AHEHES FAHE 2
% Esg__c:)_ ‘C_, H]O]}\‘IXJ 74:21_3 Iz %7]‘0 UHiﬂ-

A7 17

Al16%l $loA, 7] SCellell ek BFRQE $A1HA 3= 2e

A7) PCellS E3F 12 433 Aol A (PUCCH) Tv =84 dy A2~ 8 (PRACH)S E3) A7) SCellol o
gk BFRQE 737] 7IAF o2 FAlsH ot AS F7F2 Esbsts, YAy AFH #5715 wA.

271 PCell& &) o]&7bsd 1A 83 & AE(PUSCH)°] fl&= ZAs= A
47] PCell& &l PUSCHE &33at7] 913 2AE A (SRS A7 7IA=oz $AlsH o= 2 o

Aol §Este], 47 7IATORTE, A7) PCells &3 T3 PUSCHY ZEAIE F4I8H

A7) SCellel th3dk BFRQE 4A18kA st
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7] PCell& &3 247] &9 PUSCHE &3l wiAl dA 2 Aol Aol 24 (MAC-CE)E /\]'“‘15}04 7] SCellel df
3 BRQE 7] 7IAFOR SAS S A& F/hE TP, MANA FE A5 Al

F7] SCell 74l 471 ¥ A& HESIL N Hgx Fo 7] 7IAxo=2 A7) SRE S48 st A4S F71
2 ¥geta, A7) N dExes A7 g e vgAeyd gl ndA A AFH A= wjA.
AT 20

7] PCell & B3 A7) &9¥ PUSCHE &3 W e Bl XEBSR)E AHEste] 247] SCellol tig BFRQE 4
7] NNAmo R FAEH e AS F/MRE 2dtete, vdAd HFEH #5715 WAL

g]-%io /l—l%i

7] & & of

I 299 AT Iz

B OE9L 20199 2¢€ H4UAR 299 v 71EY A62/805,8645. 2] o]S FAEH, o= I HAV} e
AAol Haz EFETh

L

kst A FHES giAld R B SAIES] fokd #HEE £ vk

g o] g

ool AR A PeEL W A3 B4 (beam failure recovery)E F33El7] 93 WHE, AXE, L AF
B #5715 wAE 2

AR AN FEHES ZRAAN 2R 9 BN Z2E A= I2RE Tdes X @3 Zlolth.  Z2AA
3|2 H= 22k A(secondary cell, SCell) 7oA W AsjE HET 4 vk, Z2AA 3 Z2H= SCellol] dig
W Aa] B3 23 (beam failure recovery request, BFRQ)S A4 4= 9itl. BFRQE SCellol] tidh HIEWE
7N A2} i B AMgE AR Rl i TE R AEAE 29 ¢ k. Z2AA 2=,
FA ZR2E JdE 3|2RE AMRSte], 12k A(primary cell, PCell)& &3 SCelloll W3t BFRQES 7Aoo & %
A = Q. TRAAM FRFE, JIXFozRE, SCell T PCellS E3 SCellell thdk BFRQel 3t 5%
S FAE = Qltk. olojA, ZRAA I EHE SCelld thdk BFRQe thdk Swtol]l 71%3ko] SCellol] Wigh Aj=
= WS AREE Q.

AA FHENA, Z2AA J2H=, T ZEE A= JRFE ALESE], Plells B8 1 4# A Ao A
9 (PUCCH) T+ &322 WY AA~ A9 (Physical Random Access Channel, PRACH)S E3&l SCelloll th3k BFRQ
S $0T + Ak, TR SRR EE B ZEE A H2RE AEsel, Pell B9 14 493
5 g (Primary Uplink Shared Channel, PUSCH)S %53 SCellell th3t BFRQE &A1& 4= Qth. Z2AA 3
R PCellS Sdll o] &7bse 1A ™3 TR/ ALPUSCH o] A 75 A4 5 vk, 284 &2
A, ZRAA IREE, A ZEE A= IRRE ALEY, Plells &3 PUSCHS #dslr] g ~AF

2 A (schedule request, SR)<S 7|A|=roz AT 4 3] olo] &3l ”i*ﬂ’ﬂ R2H =, JAFoEE
B, PCell® Ea U PUSCHS] EAE FAT 5 vk, EAld HEih, $H SR S Hzns A
f3le], PCellS E3 &9¥ PUSCHE Eaf wj#A] AAA Aol Ao ’\(medla access control control

element, MAC-CE)E A}-83}e] SCellol thdh BFRQE 7Aooz Faleh 4= Qlt},

=He gad 47
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A5 A FEECNA, PCellS E3 NMAC-CECIA] SCellol Wi BFRQE HEst7] flall, UE= 17¢] Plell S &
3 o]&7Fs 3 PUSCH 22/ ™ A $91S 2heA] ofF-5 AAsok k. UE7F o]-87Fs e PUSCH 2laxs 2t
T 749, SCellel uigh BFRQ MAC-CEx= ©]87H&3 PUSCH 2laxg Ed dedch. UE7F o] &7k 3% PUSCH 24
/98 A A& A BE A9, Be WA, BFRQ $41 913 PUSCH 2425 23a7] 98 2AEd 84
(SR) $4& EAE & vk, g\B7} S

TG Fof, o]o]A] gNBi= PUSCH #a2gd T 4 A3 EE
ES
o

[e]

T =
¥l PUSCH 2425 &3l BFRQ MAC-CEE
Ao

=

My S ¥e ox rlo

Hutel s ol A AAsE WHF), I3 5 9 o els) g 4
BB gAAe ATE AN BeS £A5 A8 RE wAEC BasAE 2g + A Aol ol
ok, EE, WAE F A ALl 8] ol vk ol Bl wE E 1o] mAE 3} Yol

GA(102) M, UBE SCell & T3 ¥ Aujs At

SA(104) A, UBE 23] o] &7bsd PUSCH #laxs ZheA] off-5 A4, 2"vd, dA(106)7F 3
ok 294 @2 A9, 9A008)7F FA .

SA(106)91 4, UE= PCellS& &3 o] 87Hsd PUSCH 2425 &3 MAC-CEE AH83te] SCellol oigh BFRQE
1A= (A, gNB) &7 HEghet.

HAI(108) A, UEE PCellS B3 7|Awo 2ol ~AE 8% (SR)S E|A%Y. UEE PCellS B3 PUCCH %=
= 283 dyg dAx HI(PRACH)S £ SRS 48 4 9t

HAI(110) A, UE= PCellS B3 PUSCH Bl4&AE 9387 $8 7Aoo 25 49 A (uplink, UL) $U=
FAFTE

A (112)91 4, UEE PCellS £3F &3y PUSCH #]4A2E Ea) MAC-CES AF&3}o] SCellell thdk BFRQE 7]
o7 M3,

T 19 7jed ZRAAE 9 /5E5S o Zg Ao IER(505 EE 605), Z|AHA IJEF(510 E=E= 610),
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EE ZrAME112 2 1114) F sk o4l oa #3E 5 Qv

AR 2 FEEA, U7 o §7H58 PUSCH lrs/99a 591 24 9 A%, U7} SCell ) A 4
Mahe AomyE N Welx/E%E Fol, Bt WA 2AFY LYCR $4E EdAF sk, o714 Ne
FYFsEa Ne vle Aol & g, oAt Noolth. SR& W AW BPE 9% A8 RY £ A,
Ei B SRS e BH% T4 & A

AR AAl Fe|Eo|A, BFRQA gt SR $41S EZASY] 8, MR 39 H

status report, BSR)7} Aeold & Qri(d#A, BFRQ BSR). UE7} SCellS £3+ H AgE 7453 Fo, B+
SCellell W&k BFRQ MAC-CEZ A48l BFRQ BSRS E# AT 4 tt. UE7} ©]&7}153 PUSCH

%= 7%, BFRQ BSRE SR £41& EgAT 4 Q).

B) BFRQ MAC-CE &e#l=

AAl HeEo A, BFRQ MAC-CEE 31719 ARE ¥t 4= )

* R Azt dojus SCelle YellE s o) de AXUE deglo] AEA(IDE. 23S =3 3
gojEe HE WY 4 Q).

bl
I
[m
)

* o185k SCellell thet e A=e W(E)S Uehlls sk oo $1 W(E) IDE.

= —?F H(E) ] ek A= 1 7|& 25 2 "= (layer 1 reference signal received power, L1-RSRP) 2/
EE AT 1A% O ] Z8s Fe
L1-RSRP U;%/BEL L1-SINR AH = Ae4dd

[o
=
—
=y

ver 1 signal-to-interference-plus—noise ratio, L1-SINR) A H..

4>
pass
o

2.5Cello)] tj3l ¥] Ao E7 Lo

SCelloll thd+ MAC-CE 7]¥+ BFRQ <o, SCellol thdk BFRQEZ AEsli= thE W24 PlellS T3 =23 ddA
Al A)d (Physical Uplink Control Channel, PUCCH)S AM&3}& Zolth. PUCCHE BFRQO wigh sh7]e] HHE
Agst 4 9ty W AFrp doju= sl ol HEJE dlgo] IDE, sy ol FH W IDE, $H 1
S)ol i3k Meld L1-RSRP %/ L1-SINR. UE7} PCellS E3l SCelloll thd+ BFRQE A5 3o, UE:=
gNBEH-E] o] BFRQel digh S&-& 7Ithd + QUrt.

A AAl dEfEolA, eNB &H2 SCell
Set, CORESET)/ZA &3he

LHT. o3 Wow A=A = vg"d 3 Aol FH(Downlink Control Information,
DCDY 4 Uk, DCIE Aa3do=z FAls o, e &4 J37F EF=Edva 714e 4 .

|5 Aol g2~ AME(Control Resource
5 g S f8 deHe= A}

=

SCellol th3dl BFRQ7} A7+ ¢l ®lx TlolA PCellS E&l MAC-CE T+ PUCCHOl ol& A%=H+&= 7%, B T1 +
N EZE/ABEANXNTE Al&st dl&ste SCell S F3] W8 CORESETE RUE 7] Al 4 gl=d], o
714 N FA7FssAY mlglgdo i, N 0 o)dd 4 vk, a8, EXE/AEES Plelld wHERA

(numerology)ell wet Aold 4 k. dijtHo=w, £ZRE/AEES SCelld wHEFEAd wat Hojd + 3l

o}

MAC-CE Z=+= PUCCHell 2Jgh SCellol st BFRQ7F &3l SCellel st slife] $r ®INkS ¥ 33t 4S9, UE
= MAC-CEOlA 2% nle} 2-& &7+ QCL(Quasi co-location) 7}AS AR&3dle] SCellS &3] A& CORESETS

RUHHEE F ded, oJdg aNBe SCellS E3 aNB 8= HEstr] ¢ 2Ed R HE A8
Ak, oAl Fekd, B 2 UEE, SCellE& 3 EA t¥a Aol ALPDCH) S 41 74 ZAIA
(Transmission Configuration Indicator, TCI AEl)7} AFAEAY AAstE wi7b=], = TCI AE7F 2H=
T W3 sdittr 7PAE 4 dvk. PDSCH #419] A5, oNB 2 UE=, TCI A7 AFE =7 A&ddskd
W 7kA], SCell& &3+ PDSCHS] &z 7]+ 4lZ&(Demodulation Reference Signal, DMRS) ¥EEEo] 2¥HE Su
Wy Fd oz QLedta 7H4E 4 .

MAC-CE 3= PUCCHell ¢Jgh SCellell wigh BFRQ7F ©i&3h= SCellol widk st x3e] $r WEs ¥3shs
A5, TCL AE7F AFAAEAY Agddstd wi7pA], tZE Wo] PDCCH(4A Y], -8 CORESET) ¥ PDSCH &41&
e A8d = Aok, dE =o], UEE W2 05 T Y F Utk



[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]
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® MAC-CE T3 PUCCHol 23 Al1/mixd 13 1)

’r_N

Aol LI-RSRP B 4] LI-SINRS ZHe 1. 1)

kA o UEZF AIRE QI2=®2 T200 A4 PCellS &3 MAC-CE H=+= PUCCHO ©]3l] SCellol thgh BFRQE X &3t
79, BE T2 + M ERE/AE5AANE Aste] O$38he SCell & &3l omoﬂ T3 CORESET/AA F3He
RUE 7] AAE = ol 71A N2 Vs sAY mlEl A, N2 0 o]dd & 9l aga, &
FE/NEELS Plell T SCell®] o EaA ] wel geojd & 9l SCell& &3t CORESET/Z%*—'.‘ 3 2y
By 4%, B UEE 23 QL 7HEe 483 4 vk, yEE % 7F QL 7HAL . w1 Fhte] FRoulw
o] MAC-CE TEX= PUCCHOl &l BFRQoIA Agei= 7o Ay g nle < oy, g1, tZE 37+ QCL 7}
AL Al/vkAet F1 W = gAY, i NAC-CE E& PUCCHOl )%k BFRQZF sty 23to] $r WES £33}
= 49, HAY LI-RSRP == L1-SINRS ztE 31 WY 5= 9ith. UEdl ol=#dA % DCI7F A5dom FAE
71, BFRQON ¥k eNB &wol FAl¥E o= 7bgd ¢ Qlvk. o2d WA, SCell W A3 57 F2h&
A% -8 CORESETE 4% Farl gltt.

A FeEjEol A, SCell BFRQOl thdh g\NB S5 PCellS Fa dEHrt. o\B S92 4 a2 Ao (RRC 7
) T MAC ATl o AT/ AEAE WAAYL 5 vk dlE 5o, wWIAAE SCell, EE gNB Tx W X
= Alol #l&2 ME(CORESET)ell tigh TCI e, oxdth CSI-RS B/¥®+= SS/PBCH B5& Al7Aste dl AHed

T ATk, UE7} AT/ A48 wAIXE F4le $ol, UEE= SCellell oigh BFRQZF gNBell 9]3 F=2l=Avta 7}

=L =~
4% 5 9

SCell BFRQOI o3k g\NB -&#o] &4 3slue] 1 Xéilﬂ%(oﬂ?dtﬁ
= SCell9] PDCCH/PDSCHQ] DMRS 57} gN

w4 shibel 101 AHES) Eakehs A%, UE
B A FUHes At RS £ A8 el

CCE Al s AW £A5] o), VB
SCell< &3+ PDCCH/PDSCH —rﬂ% -?’]5{} E]%

A ALY EE v g F 9

g\B & L& NMAC-CE A3}t AWM=t AlZE JIAE 2 T304 PCell S B3l F41
B2E %o, UIEE SCell< &3k PDCCH/PDSCH Aol thal A1Aw/ AdAse 3 Q
A714 K& TA7FsstAY v, K& 0 oY & Ao, aga, X5/
Ao whel AHed
Al HHE &

Al

=
Y
ul

=

Stk ke e, %%F—g/él%%% SCelle] FHE&A o] utel Hojd 4= U},

>¥U

A~

T

o] o], UE7F BFRQO ik MAC CEE 418 Fol X &X%E %= msolA g\BEFH S-S

& A%, UEE MAC CEZ —13lo] Adl 4 A% A AEAR L, 714 X
B

AEd =EE o
AEANES RRC Aol o8] FAF AW vgdeld 5 g},

[e]
A

=
4
lo,

AA FEHEANA, SCell W A B 23] st gNB 5] PCellS T3l AL =R T SCellS
9E A o Rt FAvbssitt. aEa AdAHo® ) EE SCellel thdh BFRQE H5d $o] g\B &7
PCell TE SCell S RUHHE 4 ).

—

ruo o}m

%2t 09w 44 Fusel wE uEQIY) AR dAHe olEAE dAw. s Ay
= H]_g], 7151—% LTE /\]i\_al EZE uJ 5G EE= NR }\]/\Eﬂ g__‘_?_%jq_ @—7]{] %1_1'—7‘5]_

AAA D Al =EH(200) 0] el Ale Rk, e, dAF Q] AA] FEjE2 osh wsto] AR
A FeEe B WA Ved dEEEREH oS e E‘rE HE IS, d7ddg = EH«] 3GPP Al
S (o7, 6G(Sixth Generation) A]Z~®lE), IEEE 802.16 TZEF-E (0], WMAN, WiMAX 5) Gol =&
A

=) r01'
50

o

2

)

e o ol rlo

|8 Hko} o], Al2E1(200)2 UE(201a) 2 UE(201b) (H3AH o2 "UEE(201)" &= "UE(201)"
HE)E 2FeE. o] oo, IEE(201)S ~rtEES(JAY, sk o]de] AEY HEHIE H&71
tde BA23W Butd AFE tulo]2E)2A AAEHARE, HEgk eojo] mupy i HlRErY FSF
ol oA, AB|A AR} Cuto]l 25, AEY FE, 2vEES, IX 5, HER AFHE, 999
E] tjulo]~(wearable computer device)E, PDA(personal digital assistant)E, #o] A (pager)E,
NEANE ) H23%F AFHE, WE AFEHE, IVI(in-vehicle infotainment), ICE(in-car entertainment)
futo]~%,  IC(Instrument Cluster), HUD(head-up display) ©Tlv}o]~%, 0BD(onboard diagnostic)
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[0055]

[0056]

[0057]

[0058]
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tjulo]~% | DME(dashtop mobile equipment), MDT(mobile data terminal)E, EEMS(Electronic Engine
Management System), ECU(electronic/engine control unit)E, ECM(electronic/engine control module)E, <

HT = A AEE | nlo]F2A40]7)|5, Alo] REE, EMS(engine management systems), WEAE EE= "AnlE"
71715, NIC fulo] =% M2M, ToT tulel2nEs 58 33k 4= Q).

}4

H A FEEelA, IEE(201) T el AL Tol IEEY

(?j_] 9)\}5 it ‘ﬁlk"

= AR IoT NZAIAE ds& A" WEYA I 741%% %38 4 9k, IoT UEE PLMN, ProSe
TE D2D F4l, AA MESAE, B [T MEYIES B3 NMC AW Ex tulo]xe) HolHE wEkslr] ¢
3 NIC = NN 2o ese %‘«%tj;_ & 9tk dolE el MM Ei= NIC wge dlo]Ele] 71A 7hA] wdk
(machine-initiated exchange)¥ 4= AW, ol UEHI+= [oT IEES HFZHEA = 2

3 3 & Awsted), Tol
L (QEY TR D)) nRs A8 P = AFY o]
5 2T 5 Q. 1o EES [oT MEAZY) AEEL Solsbl 7] e Waekes fEeAcl a5 (4

2, 3 detol B (keep-alive) WAAE, FH dUlolES S)& AIANZA 5 Ao,

UEE(201) RAN(210) & H&E3IES, & 5o 19 SAlV7bestA AERaEs 7449 & vt AA] JuE
o 4], RAN(210)> NG RAN H+= 5G RAN, E-UTRAN, HE&= @A Al(legacy) RAN, o|Z1d], UTRAN HE+= GERANY 4= 9l
ot &2 HAA ] AREEE ukel o], o] "NG RAN" & NR EE 56 AlZ~E(200)00A4 S#EhE RAN(210)&
A& 4= glar, fo] "E-UIRAN" 5 LTE & 4G AZ=®1(200)914 F2Fals= RAN(210)S XHE 4= gk, B
5201, 47, AHSEEE AE9E)(203 2 200)& &8s, o5 A4S E84 34l o)~ e A
S (o]slell A AL A8 w=old)S 3Tt

) o A 2~ 1= O =]

EE2 &2 799 HJ&5E5S o83t
ke
o

ojgst oA, HEE(203 2 204)2 T AZHE JFEEAl sl Ag oo QIEFHo]AEA dA]F o]
gow  AZy EA IZEIZES JAY, (N ZTEEZ, (DMA WEYI ZTREZ, PIT ZRZEF, POC
ZREZ UMIS LEEZF, 3GPP LTE TEEF, 56 TEEF, NR ZEEF, W/EE B gAAdA =99 g
A ZREFZE F 999 A FFFE F Avk. AHA] FEEolA, UEE(201) ProSe AEF o]~ (205)F
g Al deolHE Ay wgd o Utk ProSe QAEH ]2~ (205)F WA o= SL S1H o] ~(205) 2 A -
243L, PSCCH, PSSCH, PSDCH, % PSBCHE EgalA|%F o2 A= A] ¢k sl o4 =2 AEEs £33
}\)11;}-

UE(201b) = HE(207) S8 AP(206) (%3 "WLAN :==(206)", "WLAN(206)", "WLAN Z%H(206)", "WI(206)"
o725 A AMAILEE FAHEHE AR EAEH Itk J{EH(207)2, 99 IEEE 802.11 Z2EF
l?_s%}% Hea 2o 274 2 AE&e 233 4 9, of7]A AP(206)E Wi-Fi® (wireless fidelity) 2%
3 Tk olElgk ool A, AP(206)= T Al2=Elo] Fo] UELA F&gho] glo] IE Yl A<

2 ZEAH gth(oldtel A B AAE] Addd).  thekdt AA] FejEdlA, UE(201b), RAN(210), 2
= Z w/EE LFIP 528 8552 4" 4 k. LA 522 UE(201b)7F LTE 2 WLANS

T4 gdhrEs Z8317] 98 RAN =E=(211a- b) o] ola A5 RRC_CONNECTEDS] = AL kel = i},
LWIP 522, UE(201b)7} H&(207)S S8l ASHe dHAEEAY, [P AHE)S dFsta daststr] 98l
O, HE(207)S AMgste AS 9

P om

ool

Psec T2EZ HIYS =3 WLAN Tj 2B (9HA T A
[Psec BJEH-2 A 1P AR E AAE A&ty A2 JF dHE Frigozx, 1P HREe] A 3

HE B3shs A 98 5 3.

RAN(210)& H&EE5(203, 204)& 7153814 3= 8 o4
2 ORAN =EE(211)" EE RAN ==(211)"2 AHHE)

il

o] "l e vl s EQIE" Ho Y EYIS} & Y
e A FA AN VeEs Algsts ARlE AR S Jdu. olYd dAA =52 BS, gNBE, RAN
=E%, eNBE, NodeBE, RSUE, TRxPE HE+ TRPE o= AAE & Ui, AYH G9(ddg, 4) e A
HYAE AFsts A zHoAE(AAY, A Az ¥RIEE) B A4 zHoHES X3 4 U
2 HAA el AHgE = vhe} 7“31, &o] "NG RAN =E" 5 NR HE 56 Al2=8(200) (1A, eNB)oll A T 2bahE
RAN ==(211D)E AH& 4 9dar, €] "E-UIRAN =E=" 5& LTE & 46 A]*E“(zoo)(cﬂ?dtﬁ eNB)oll A &2}

N

3= RAN ==(21DE XA -’F ATk, TFs AA FEE wEW, RAN =EE(21D) wWazA 71X =w)
g2 AE =94 futo]ls, H/kE a2z A5 vl ¢ #E ﬂ‘ﬂ?ﬂ?q FAE, H A2 AR TR,
v 4 =2 g9%s 2te AEAE JI3AE £ UE fAF AES AFsty] A% AdY (low power, LP) 7
A% F s oo zA FAE = 9T,

_11_



[0059]

[0060]
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[0062]

[0063]
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AR A FEHEANA, RAN =EE5(211)9] A EE dFELS 7P UEYAY] dFIZA MW AFEENA A
Pu= s olite] AT EY QEEIERA THEE S 4], ©]i= CRAN % /H+= vBBUP(virtual baseband
unit pool)ZE A A= £ A}, o5 AA] He|Eo| A, CRAN =+ vBBUPE, RRC ¥ PDCP 74]5501 CRAN/vBBUP
o o8] FTFEL E L2 TEEZF dEE|Eo] /I RAN =E=5(211)9] 98] ¥2t¥+= PDCP &3} & RAN
71% 3%, RRC, PDCP, RLC, % MAC AlSE°] CRAN/vBBUPe] ¢Jsf] &2t=]ar, PHY AlFo] 7IE RAN ==5(211)
o] ola] &%= MAC/PHY #3; = RRC, PDCP, RLC, MAC AlZE % PHY 74] o] /g5 F I Eo] CRAN/vBBUPOI
& FXE I PHY AZ9 st FESo] /pE RAN ==5(21D0] 98 H2EE "ah PHY" B3-S 7T 5
e ﬂ 19993 RAN ==5(211)9 Z#=-¢ (freed-up) ZEAA FojEo] T E 7HAtE}
T UA . AR FEHAEA, JIE RAN ==(211)F 71 Fl1 AEFHC|AE
S Bl g\B-CUell H&¥ e M gNB-DUES AT 5= 3tk ol& FddEolA,
g\B-DUE L 3L} o]Ate] 944 *‘jrﬁ s = EH Z2E At ZE(radio front end module, RFEM)ES 3
, = ), gNB-CUE RAN(210) (A=A &-5)ell A5 &= AWl & = CRAN/vBBUP
oF fAeE WAooz AW Fo o FE vk, FUFHOR EE fikAo®, RAN =E5(211) F dhu
o] AAlUl eNBE (ng-eNBE)Y 4= UL, o]i= E-UTRA AR&xF W ¢ 11101 g ZT2EZ FURES BE
(201)& &3 AlFstar NG Qe o]~ (ool =oE)E S 56C(oAAY, 49] (N(420))° &=+ RAN
EEo|t},

VoX AUl Q5o A, RAN =E5(211) & &} o] AL RSUS©]

¥0 m‘rl
fr o

_IZiﬂ
, Jo Tl

A a52A 48 S gk go] "wd f

(Road Side Unit)" HEi= "RSU"E V2X A& AMSHE Ao &% 7|W7x AHEE AAE 4 vk, RSU
= x%sls]. RAN =5 X x%;qN(t\:‘:, u]ﬁx% A% ]A_}) UEoﬂ/ﬂ = 9 g]aﬂ T3E QL 047]/\1 UEoﬂ/ﬂ
EE‘C 1o oJ3 FEE= RSUE "UE-E RSU'Z A AE 4 A3, eNBollA] e 1o o3 F8 == RSUE "eNB
& RSU"Z A A= 4= daL, gNBollA 5‘3‘: o) o3 FHE= RSU= "gNB-8 RU'ZE A HE 4 = S5olT).
gl A, RSUE S 2k UEE(201) WIEE(201)) el gt HEA AdS AFehs, =¥ A 9% 74 F
o smR-o ALY ZFE vivte]zolty. RSUE EF wak 9 ez, EdE A, wiAERT ofyet
= 1=}

B

A8 FQ A5 2 BIYPx EYS 7AA| st xﬂOiéM 23t OH%ﬂﬂlolﬁg/iEE%M% 2] A} 7)
dolg A 3z ¥ 4= Jut. RUE FE 39, E

L o oA BAES AFsHy] ¢8 5.9 Ok DSRC(Direct Short Range Commumcations) oA F2He
A, FUAeE EE gotdoz | RSUE AEY V2X dHoA sl ded WG o' BAEER
AU 2ES AFE & A, FIIHeE e EH?_]:;SII—Q—E RSU+= Wi-Fi 3k (2.4

e} the Az %
5
=

Al
U ) o=A F2d o /Ay sy ]*o«l A UEQALS hE J54S Agste 92 2 o

H
*HI FAES AFE & Uk, HFHE tulo]x(E) # RSUY FA FIb 2R dF e ARE A
Aol Aghet WFA AF =24 (weatherproof enclosure) ol w714 = 4 A3, &4 "L (AAY, olgu)S
EfT A% Aojr] @/ WME YEA AFstr] 913 HEHA Aol AoA7E 28t 4= 9

RAN ==5(211) F 999 AL dof SlEHolA ZrEeFS Futdh 4= 9lar, UEE(20D) ] gk A1 H= £91
Ed 4= grh. AR AA FEEA, RAN =E25(211) F oo AL FA o]z (bearer) ¥, 4¥a 2
ey 74 FA giar #Ayg 2@ ofgoly i AAEH, 2 oj%A #Ayet 7S RNC(radio network
controller) 7|E& XFsARE o]52 A=A = RAN(210)o] g et =84 71558 oldT + 3
=

AAl FHHE A, UEE(201)> OFDMA B4l 7IH (AN, b8 a TAE] A9) E= SC-FIMA 54 7R (o
o, 94383 2 ProSe & /\}O]‘:"/‘EL FAIES A9 e, Oy olER AR g, tddt T4 7H
So wel e seo]l BA AYS B8 AR EE RN =E=5211) F 999 A OFDM B4 AE5S ALga}
S =0, OFDM 255 &

SAlEkEE E g JARE, AAl FEEe] HMFE ol el ATHA =
A

of A MEAYAES 3T 4 U},

AR AA] FEY S, Ty T g4 I8 RN 2EE(211) F 9ole] Ao ZHE ES(201)29 the-d
3 FAES H8 AHEE e 3, Jd¥A FANELS A VIHES 28 4 Y. aEE, gdias
I E EE AIZE F Pas agER AHEHE AR Fog aded ¢ 9al, olE 44 &% Uiy o
TRHIZAAMY =2 ghzolty. a3 AZE Fag HW BH-2 OFDM AlaslEdd s B4H #ejol,
ol FA #as T diEl 23S Ao e fis ae=e] 47be A (colum) R A7 2
$-(row)&= 3ol OFDM A& 2 3hvbe] OFDM AMEA el 27} -g-3trh.  AlZE ZWQleAe] 2lis 18E9
A&7 74 2]l o] g Exel gieetth. A aglEdA Y] HaA AIE T3 fRe glhs



[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]
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842 37|EY. 479 gas adEe bggY gax EE5ES xFsked, o5 Y4 8aEd Us
2R EF AQEse WS Ayt 7479 fas EEL fiaa 2425 HIAS E3eta; Fuke
ZuloA], o)A dAl ddE = A= HAH FHA2ES FAE 4 Y. 283 glhAs EEES ANE
3te] AGEHE oY 79 Aolst B tgeHA AdEe] S
oofst AAl FGHE Ir]r W, UEE(201, 202) ¥ RAN =E=+(211, 212)2 dlol"gE 37} Al (licensed
medium) (BE3F "3|7} A~HAEZH" H/wE= "F7} fgiYgro R 7\]753,:) 2 H]5 7t & wlA(unlicensed shared
medium) (£gF "H]&| 7} ~HAERH" /= "H|F 7 ggroR AHE)E F3 toHE TA(d7Y, F4 2 F
ek 4 9l

AT, B 2AMEDL T 400 M A HEF 3.8 We] 3k WA B AUEL
L ow, et 2AERL 5 Hge 23T 5 A,

H| 5|7} A~ ER- A F287] e, UEE(201, 202) 2 RAN =E=5(211, 212)& LAA, elAA, /%= felAA W
AUSES AHESte] 548 = k. olF FdEA, UEE(201, 202) ¥ RAN =E=5(211, 212)2 H|&7}
2 E-o| A F4l8l7] ojde] HE7} 2 ER W] s} o] AMEEo] o]&rtsEtA] AU EE HfEE
A AR5 AAD7] A8 st o]k EE X wiA A s D/Ee g 7A sHES T4 ¢ A
w2 /o] A TZHEES LBT(listen-before-talk) ZE2E | w} =34 4= U},

& 5°f, IEE(201, 202), RAN »==5(211, 212) )7t wiAl(dS &, HE E= Ao 3
L A7 %ﬂ%(ldle)i AAE (= v el 54 Aol X*"El A @ Ao xd
o) "Jﬁ}E HAYFoIG.  wiAl AA A CCAE xe & de=d, ol Adol HFHAY S
(clear)@A2 2AsH7] 93 Ad Zo v& Azse A4 & FAS Z2AsES Aok e &8I,

ol#]g LBT WAUFS AE]/LAA MEAAEC] B§7F 2 EY o] 7]& AladEd aga t& LAA HE
Adasxs 22 5 A k. BE dA VIR Fot k" A dYe tRdY RF dAUAE AAsE A
= fe) A KeN

N e I~
x3e 4 Q).

AgHo=Z 5 Gk NG WY 7]& A|=¥lEL2 [EEE 802.11 7|&EE9 71x% WLANEC|T. WLANS CSMA/CAZ &
Cl

g A 719 Ad Al fAUSE ol &%t o)A, WLAN ==(od ], UE(201 B+ 202), AP(206)

¥} ZES 015%(MS))7} Aatzzl & o, WLAN =5 541 Ao (CAS WA 38 5 v}, FriHoew, 3
v 23] WLAN =271 A9E FF R AASL FAl S A FEES T3] 8 Hex
HAYFo] AFgET. WMo HAYSFS OIS oA digez EEHE 7HY & i, ol FE9 24
Al AFHor AL, $40] AT o A4 ez AR, LAAS 98 A LBT WAYUELS WLANS
CSMA/CASF Tha frAbslth., U3 F&E S04, PDSCH & PUSCH 4153 7H7t ¥338k= DL & UL 541 1
2E (burst) £ sk LBT Axl=, X Y ECCA &5FE AbololA Zol7t 7FHA LA A3 A5 712 4 3

o

i, o71A X R Vi LAAE 91 CiSEel did A4 gk 2 Ad) gheltk. dalel A, LAA FA& 1F A& OIS
9 wholaZZ(us)Y & AT CFS 2 MCOT(ell& Eol, $4 M2E)] A7+

ATt

M HAUFES LIE oj=ilas A|2'159] (A 71%%% ZiRke 2 . CAolA, ZHhe] FAdd Ao
CC= AH k. CE 1.4, 3, 5, 10, 15 E+= 20 M Z A ¢ oglar, A 5709 CEol AAE
AaL, web Hol J4E g F2 100 Mizolth.  FDD Al %01]*1, @*é% 7Nelel =9 ?h DL 2 ULel df
a dold 4= gl=dl, 9714 UL (CE9 4+ DL AZXHE 7 ) °
b= Aold dgE& 7Hd &+ . DD *1&_%5011*1 CCEe] Fnt opye} 4%@ CC-OJ o
2 DL 2 ULel el sdsiet.

4 o

4> rlr

k)

o o

(e»)

(@)

ﬂllﬂ

=
i
L
"
i o
e
T
e
=
onl

F

12 i
e rlo
il
rlo
offt
o>
oy
o

ar
2
ot
Og'_, ;Ij
E il
.8
N
iT—l' mlo
>
2 oT
_1.84 Ch’l
T~
oX o
R
8 N
g
= _é
%’E =
w
on 2
o=
=
1. 0Q
NZ 2
NIO —
it
o
iy
o
ol
k)
>
oL
X
it
10
hl
=
)
B
il
2

1

=
)«
-

Rl

fu i
rlo R

ok

mﬁ r

mln

T w}a} Z715 2 zﬂﬂa T v o, PCCE W7 5t
f‘g T ATH. LAA, elAA, & feLAA°ﬂ7\1 SCells & 4% E% df.'—% Hlaﬂ éﬁ%“f—i%ﬂw
T("LAA SCellE"2 A AHH), LAA SCellEL 37} ~HEHA 537

Fol LAA SCellZ A€ W, UEE 5d3 Hﬂﬁaﬂ%] el A ket PUSCH A% -u]LEE L}E}
T3 E LAA SCellE ol 418 4 ).

ko

b R A 2o

ol &8
w2
S

Vo
e

3

Lo

oft m 4y 4y 22 oo 2

2k

UEZ} 8Fit
e 0L =

ro
il
o

PDSCHE AF&2F dlolg 2 ¢ =& AlF A2¥d S UEE(201)0] AE3dt}. PDCCHE, tE AL oA, PDSCH
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Ay #AEE A 9 L gas G B3 HARE AGdd. IR w3 d¥a FH Aol dEd
AE 29, gas @9, 2 HARQ AR #a) IEEQ0D TAF 5 vk, A¥H oz, tidd =AZY
(A 9] UE(201b)ol] Alo] 2 Ff Ad gar EFES A= )2 EE(201) 5 499 3oz HE 9=
W= Al F42 JEo] 7[Zske] RAN =E=5(211) & 499 ZolA #38 5 vk, thda iz wig
JH= IEE(201) ZHzhell dis)] A== (dzd), 2ol wigd =) PDCCH Aol dEE 4 drt.

PDCCHE CCEES A&3le] Alo] ARE dAddtt. iz @450 WaE7] Hol, PDOCH B4z A5 W
A A=l EF3 (quadruplet) 52 At 4 d=dl, o5 oo HolE wiAS 93] AH &5 AHEH
(sub-block interleaver)E& AF&3le] 8= 4 vk, Z+Z+e] PDCCHE ©lE CCEE + sty o] dS A&l
FAE il 99714 77l (CE REGER Zelxl 4719 284 gas 2459 9o AESH &3 &
k. 4719 Aw ¢4 A|ZE 719 (Quadrature Phase Shift Keying, QPSK) Al&E-E-o] Z}z}o] REG| W3 = <=
ATk, PDCCHE=, DCIS) Z7] B Ad ZAe we}, sl o] (EES AHgste] $4ld 4 k. Aold
o] CCES(e A, A4 @, L =1, 2, 4, == 8)& LTEIA Bo® 47 o]4e] Aro]dt PDCCH EWiE5o] &
A 4 Ak

A A FHES Aed AdEY F4, Ao AE HEE g fax ] dig AgES LS &
Atk CdE B, dF A FEELS Ao AR FAS f8 PDSCH gl4&s~ES AMSSH= EPDCCHE &88 +
ATk,  EPDCCHE 3l o] 4e] ECCEES AMEste] $419 4 ok, A7leh fA8HAl, Z47he] ECCE= EREGE=
el el =el das aase 9] AESH ded 4tk ECEw 4% sl e 559

EREGES 718 4 T},

RAN :=E=E5(211)& SlE o]~ (212)5
Al FEEAA (A2,
T k. X2 SlEFH o]~ EPC(220) ] A&k 27] o] 49
ojofl, 1@]a1/HEi= EPC(220)9] &b 2719] eNBE Alolo]
2 X2 ARgAE Hd QIEFH o] A (X2-U) H X2 Al Hd
Ho|xE Bl AEEe= A%‘lﬂ dlolg IF S e 3
AFg2E HolE o] Ade] #3 AHE FAeE H ALgE &
HE= AR dHlolHd rﬂf& EQG APx M3 AR ALEA
o] AEHol =x1E Hdo] B3I AH; UE(201)E ALy A
A3tz 913 SeNBell A o] A H
EtZl eNBER S FZHUZE HAEES, AHEA BW HE Aol &

Fol A2 BAFES

71 sk el 7les Rk opyet
Al2=81(200)©] 56 HE+= NR Al2=8IQl AA] FejEo A (i,
Ho]A(212)E Xn ¢lEH o] ~(212)Yd 4 Qr}. Xn QUET ]o

T 3049} ZFe] CN(220)¢] EPC(320)Y =),

SIE o] 2 (X2-C) % Zaet 5 v,
kel

Asks wH 27)el B

T4E & A,
QEE RS
RAN :==%5-(211)(d
498+ gk,

;\]/\Eﬂ(goo)o] LTE }\]/\Eﬂo] /g
(212)& X2 <1EH 1*(212)01
Ad, 270 o149 eNBE ) A
A5 ool 1, X2 OJEM]O]
g X2-UE= X2 ¢IE
Aoy MAUFES AT F 33, eNBE Alel9]
ATk, A2 Eo], X2-Ux MeNBZH-E SeNBol A%
tlolEle] th3t SeNBE KB UE(201)&¢] PDCP PDUE
kel PDCP PDUES] A K ; UE AL&AF HolHZE %

AR 55 AT F drk. X2-Ce, £-EHE
S %38l 9 ET-LIE(intra-LTE) A2 o]%A4

.

A -A(inter—cell) M =4 7Is& Asd - Aot

4ol A e} 7ZFo] CN(220)°] 5GC(420)d =), ¢l
225 5GC(220)0 H<&3tE 271 o]4e] RAN ==

il -

1) (AR, 271 o]2] gNBE 5) Abel, 5GC(220)9 A8l RAN :==(211) (1AW, gNB)QF eNB Alo], 2/
= 56C(220)9 A&k 27H9] eNBE Atololl A Aol AR F3d 5o, Xn JEF o] Xn AREAF
W (Xn-U) 8ol 2 Xn Alo] HA(Xn-C) SJEFH|~E T3 4 g}k, Xn-Ut A2 FH POUES H]-1
e Ags xﬂ%é}ﬂ dolg] 99 2 5F Alo] 7|eS AL/AFTE & Ak, XnCe &2 € 47 AEH
7%, Xn-C QIE#H)2~E #HEet= 76 st o)) RAN ==5(211) Abole] 44 REo] g E olsAd S
#Y3te 7es EFskE A Re(d7d, CM—CONNECTED)OH/H«] UE(20D) ol gt o] AdS A& F 3
o o)A AYe cgEl (&) AW RAN ==(C211)EFH A2 (EH3) AW RAN =E=(21D) R SHAE X
% 2 QP HE (&) AW RAN =E=(211)9F AHET(EVU AW RAN =E=(211) Atele] AbExl HH EIE9] A
o X 5 k. XnU9 Z2EZF 28 Y Z2EZ(IP) dAF AT dd 758 4% UEYA A
=, 2 ALgx Hd PDUES AEsy] 93 P 2/EE IP AF(E)9 A% A9 GIP-U AFE 23 +
AL}, XnC TIZEZ 2B oZgFolHd AE Aady ZTZEZ(Xn ZSHAH ZTZEZ(Xn-AP)Z
A14E) 2L SCIP Aol FHHE A% WEYA AFS £ 4= duk. SCTPE IP A 43 g J&
AaL, ofZgAeld AT WAANESY RAH dIdS AT 5 Advk. A P AT, ERIE-F-AQE
(point-to-point) $41& A|29® PDUES AEst= 9 AFEET. U E FdqENA, Xn-U TE2EZ A8 9
/EE Xn-C ZR2EF 2892 2 A EAET AgE AR HE 9/EeE Ao W Z2EF ~E(E5)

TAAY AL = .

RAN(210) &
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Hrk, (N(220)2 59 MEYT 845(222)8 X238 4 e, o2 RAN(210)ES &3l CN(220)° 4
= AA/E/7FIAE (A, UEE(ZOIH AREAFE )l Al thFE HolE 9 M7 Al MHAES AT ES
Hrh, (N(220)9] FAEUESS 74 575 v AFH d57Fs mA(dAad), vda 3 7 s
F AR HEoES %%ﬂi %‘.630}71 g AXVESS 238t skt 584 =& e 9
] ==gdA FEE Aok, dF AA FEEdA, NFVE sy ol AFE #5715 A wAE
Aed VMEHYA == 755 T 999 A &+ AFE 7Mststr] fa &
AAs] AwE) . ON(220)9 24 Q1 A~El~3}(logical instantiation)® WE A <2
AAE 4 9dar, (N(220)9] dFEo] 22 xElAslE= UEYT ABSgolAz X3d 4 k. NFY
o8 E B VMR ES, AY BE AY st=dlel, A% t=so], BE AAEY 23S
doR, tjbdomE AME st=flold ofs) FaAEE sk o) MEYA TE
Wl NFV A/ ABES st oo EPC HEAEE/7I5E9 7H
|

Nlﬂ

E
&
i
N
N

i
o T oX
N

b

et =
Pgshate
AT 7V

ﬂl
(r to H

?—F(‘ Nlﬂ

st Ag

!
r U
et
o
i
o2

11

HAA oz, oAl AW (230)= o vIESIAee] IP #lofe] 2lass (i), IS PS =w<l, LTE PS
Hlolel Mulas $)& ARk ofZedeldes Aleshs 829 5 . ofZe7lelA A11:1%(230)b ok
EPC(220)E 3l UEE (20Dl thek shut o]ake] g4l Aul=E (e, VoIlP AIAE, PIT AAE, 25 §4l Al
A, 22 HEND Arlas )& Adst=s 749 5 Sl

AA FESol A, (N(220)-8 5GC("5GC(220)" o2 AHE)Y 4 9lar, RAN(210)S NG ¢1E o]~ (213)8 &
al CN(220)3 F&=E o Advk. A ESolA, NG A H | ~=(213)F 2709 &5, &=, RAN =E=5(211)%
UPF Alolel A EgE dlolEE ALdts NG AREAF HHENG-U) dE o]~ (214), E RAN ==E(211) 3 AFE
Atelo]l Al1d® IE o] 22l S1 Aol FHNG-C) QI #H o]~ (215)= #3d 4 vk, CN(220)°] 5GC(220)<!
AA FEES & 49 #AF ] o FAF] =oH).

AA FEEA, (N(220)2 5G CN("5GC(220)" o2 AHHA F e AA FHEelA,
CN(220)& EPCY 4= th.  CON(220)°] EPC("EPC(220)" So2 xH4%)el AS, RAN(210)—‘L S1 QIE o]~ (21
DS B3 IN220)7 858 5 vk, AA FeSelA, S1 e Fle]=(213)E 2719 REE, &, RN w=EE
(2113 S-GI Ateloll A Eg)=l do]8E Adsli S1 AR FH(SI-0) Aol 2(214), 2 RN =EE(211)
I MES Alole] Alrd® QlE]# o] 29l SI-MME Q1E]F o] (215) = Bak= 4= 9lu}. (N(220)°] EPC(220)<1 o
AARL o}7| B 7 & 39 o8 mAlET.

rlr
ro
rh

fl

T 32 kst A B wE, Al (N(320)& 23tk Al2=E(300)2] oAAZQl o}7|ElA & oA|st}. o]
gk oo, AAEI(300)2 LTE RS 78T & e, 97]4 ON(B20)2 = 29 (N(220)e] di-g3ste
EPC(320)0]tt. F7HA o= UE(30D)E % 29 UES(201)™ SYstAY 5418 & 9L, E-UTRAN(310)E & 2
o] RAN(210)Z} TU3IAY FAFSE RANY 4= a1, o= A =9 RN =E=E % xS .

(21
9.

CN(320)-& MMEE(321), S-GW(322), P-GW(323), HSS(324), % SGSN(325)S *3+a 4=
Al A E FH317] 9 W

MEE (321)-
7T ES FET 4 k. MES(321)2 AlolEde] Ael 2 33 g9 g AE Helef e Ao o]F
A HAES FAglsh] 9 gkd W Z2AES 3 4 dd. MM(E-UTRAN A]=ElEoA "EPS MM" i

T AAE)2, EB0DS] @Al 1Al g A A& fAskaL/skAY, AR&AF ofo]JE]E] (identity) 7]
Y-S AFsta/stAY, AFEAE/ZFYAEAA T2 FAF AHI2ES S8 b AN EE BE H8tse
UHE ) doly A 58 XA & Aok, Z7he] UE(301) 2 MME(321) & MM B EMM M EASS X
kel = glal, MM EY2EE= ofefx] A} (attach procedure)’} A&Z oz 8= w, UE(301) % MME(321)
el ggd 4 3ok, M i’Eﬁ“&_EL E(301)e] MM #&A ARE AA3sh= dolE F& £ dloEjuo]2 A
2 4 k. MEE(32D)S S6a 715 FQIEZS E3) HSS(324)9 AZHHaL, S3 715 EAEES =3 SGSN(32
5)3 AEFH L, S11 7|5 EJEE &8 S-GN(322)9F AZHE 5 T,

FO
N
olr

Aoz g A SGSNe| Ale] FHa} AR = glar, UE(301) 9]

SGSN(325)& 7™ UE(301)2] S FH st Bl V]|TES FyToEN EB0DE AYdeE ==

F7FH o2, SGSN(325)2 2G/3GSF E-UTRAN 3GPP M2 WIESIE Ao o5& 1% AE-EPC =& A1
5 MEE (32D 28] 539 nfel 2 PN 2 S-GF A€; MEE (32D o8] 5= wiel 22 U
Zho) <F(time zone function)E9] #:AE%; 2 E-UIRAN 3GPP A2 WEYIARSY A= Eo] gk ME A
89S e = 9lrh. MMEE(321)3 SGSN(325) Alele] S3 713 ¥RIEE fF AH 9/Es &4 A Q-
3GPP MAl2 UES A o] FAdell gk AbEA 2 wlojy] FH wiks JheshA & ¢ v

N
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HSS(324) &= B4 AAEC dig EYA A s AEFS AYsly] A 71 I8 ARE ¥3st=,
A3 AHEAEC YE dlolEHo]~E Eﬁf;% Sl EPC(320)+=, Zutd 71dxtEe] 4, Ao &3, Lﬂ
A7 =73 To we sy T S e HSSE (324)3 ¥33E 4 gk, o B Eo], HSS(324)& 2

W olZ . olyf, Yoy /o= —Er’ﬂ(addressmg resolution), 92 &4 T digd Y& A
QJt}h. HSS(324)¢F MMEE (321) Alole] S6a 7]+ ¥EQAEE HSS(324)9]' MMEE-(321) Alole] EPC(320)0 df
A4 AA~E QIF/A7EsH] s 7S 2 AF dlolHY AEE JhsekA & ¢ Q.

ol OH

—{o
b 4> ﬁ i m

l—/\}

¢

S-GW(322)+ RAN(310)S &3h S1 QIE#Ho] 2 (213) (% 3 We] "SI-UM)E Fad 5= 3l
Apolel Al dlolE] AREL AgHIh. FrhHoz, S-GH(322)E AE-RIN == A=W ES 93 24 ol
4 BA IRJEY F g, Tek JIE-36PP o)l5 S 9 IAE ATTE 5 vt b2 dFES FHA E1
A E (lawful intercept), I&, 2 AX A AL £33k 4= ). S-GW(322)¢F MMES(321) Alo]9] S11

T EJAEE MEE(32D) 2 S-GW(322) Atele] Al HAS AT 4 Ak, S-GI(322)& S5 7] EJAEE %611

P-GW(323)¢} AZHE 4 AT},

o

P-GW(323)+= PDN(330)< &3 SGi I Ho]~E %%ﬂ T k. P-GW(323)% IP Qe #lo] 2 (225) (AW, &=
2 Fx)E T3 EPC(320) ¢}, clE Aol A (2 At oz "AF'E XHE)E EIstE UEHIY} B2
SR YEYIE Alolo|A dHoly IHAES %‘%% ATk, AA] HEEdd A, P-GW(323)= [P 541 QIEH
o] (225) (AW, &= 2 FF)E T cEF Aol MM(Z 29 ofZFAA AW(230) EE = 39
PDN(330))ll E47bsatA AZHE & Atk P-GN(323)$F S-GW(322) Atole] S5 71F EAEE P-GW(323) %
S-GW(322) Alele] Abgx Hd HYy 2 gy B2 AT § Aduk. S5 75 EQJEE L3, UEB301) ol
Aoz 9ld melal S-GW(322)7F L5 = PN A4S 98] nl-¥ % P-GW(323)0] A&d Aar = A%
S-GW(322) A¥iX](relocation)E ol AFE=E 4 drf. P-GW(323)= A A3 2 37 doly 3 ¢3
== (oA, PCEF(Z=A =] °‘°)) FAR EEE £ Juk. FrEHo s P-GN(323)¢ FF dHolE WEY
(PDN)(330) A}ole] SGi 715 ¥ EE, oF So] INMS Au|2E9 &8 A (provision) S 913 2 H#o]E
T&, T AM PDN, E= QE Oﬁiﬂﬂola H7 dlolE] WEIY 5 vk, P-GW(323)+ Gx 7]+ £
£ 53 PCRF(326)9F AZHE 5 U},

PCRF(326)+= EPC(320)°] A& Bl 5 Alo] @dolty.  Hl-2% Avte]QelA, UE(301)¢] IP-CAN(Internet
Protocol Connectivity Access Network) 4|43} A3+¥ HPLMN(Home Public Land Mobile Network) el ©<d
PCRF(326)7} & 4 k. EgFe 274 By o]ok(local breakout)S zte = Alug] QoA UE(30
D9 IP-CAN MMzt Axke 2719 PCRFE, & HPLMN W] H-PCRF(Home PCRF) % VPLMN(Visited Public Land
Mobile Network) We] V-PCRF(Visited PCRF)7} 91& < Uth. PCRF(326)+ P-GW(323)& &3l of&EeAlold A
H(330)0l SA7FselAl AEREE F Arh.  clEFHA A AW (330)E MEE AHl~ E5S YEha A4
QoS 2 ¥ I EES AYSES PRF(326)d Al2d®E 4= vk, PCRF(326)& olefgr 73& A4ds
TFT 2 QCI9F 37 PCEF(LEAIEA] ¢hg)ol Z2u|Ade 4= glom | PCEF= ofEe] Aol AW (330)e 3 &
AE wie} o] QoS ¥ IS AlFEHLE. PCRF(326)9F P-GW(323) Abele] Gx 715 XA EE PCRF(326) ZH-E
P-GW(323) W< PCEFZ2] QoS A T 33 FaSo A4S 343t 4 du}. Rx 715 XAE7} PDN(330) (=
"AF(330)") 2} PCRF(326) Alelol &A1 4 i},

)

T 4= v AA FElEe] wE A2 (IN(420)& X283 A|2=51(400) 9] of71H- & dAgrt. Al 2=%51(400)
2 %A =9% UEE(201) % UEGBOD9 FY3tAY fAFE = A& UEM01); A =<o)¥ RAN(210) %
RAN(310) ¥ FU3AY FAFSE 4= v ZElal 94 =908 RAN 2252118 83 4= & (R)AN(410); o
& 50, 2F#olE Au|~E, AEY dM2, e A3 AH2EY F = dlo]E vE$ A (data network,
DN)(403); % 5GC(420)5 xgtsle o= ZAFO] vk, 5GC(420)= AUSF(422); AMF(421); SMF(424);
NEF(423); PCF(426); NRF(425); UDM(427); AF(428); UPF(402); @ NSSF(429)& 3233k 4= 9lt}.

UPF(402)= QIEZ}-RAT % Q1E]-RAT o]&Adol tdlh # FEE, DN(403)ol 3t H3 7%
JQE, ¥ tF S(multi-homed) PDU AA-ES A Y37] gk #7] XJAERA 288 4 9l
7 Be-" 2 x9S A, A7 HAAE A, B HES A HdA
S (P AA M (collection)) s FHASE JAYAES L, EdY AN ZXxWE FstaL, AFEA FH| djg
QoS FMEH(AAW, IHZ FDEY, Alol¥(gating), UL/DL dolE A)S 33}
HZ (7], SOF=FE QoS=9 &8 W3d)S 33, ‘%jai kL K‘r%%i (I R EARR] SAR S RS
teEa A3 HHAY 2 oeda bolE S Y = Yk, UPF(402)& dlolE
HEHAZ EFY 3558 F99H3e 3S X]%?‘f}ﬂ Hd JA¥A FHVIE 2T 5 Adrh. DN(403) v
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=
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3 YEYT oH#olE] AHAE, AEY AN A, EE A3 MH|ASS 1383 F 9rh. DN(403)S o] Ao
wolw o Zg Aol AB(230)2 X33 2= A 18k GAFE 4= Qlth.  UPF(402)%= SMF(424) ¢+ UPF(402) A}
o]9] N 7|5 ZQIEES 3| SMF(424)¢F 45288 ¢ g},

AUSF(422)+= TE(40D)9] 15& 919 dlolHE Adstar, s #d 7Iss 59 4 k. AUSF(422)= o
G M= e AT TE AT ZAAAAS Lol & 7 vk, AUSF(422)= ANF(421)9F AUSF(422)
Atele] N12 7] EQIES S8l AF(42D) ek &A1 4= 2UaL; UDM(427) 7 AUSF(422) Atel€] N13 7] 2RIEE
T3l UDM(427) 7 S = Avk. FAAHOR, AUSF(422)E Nausf AHIZ= 7]9k QIE]#lo] =8 YEbd 4= it

ANF(421)+= S5 & (ddd, UE(401) & 537 A8, HE 49, A4 #9, ol #9, 2 AF &
H oWlEES] AN JAPAd, E A= dF H QY go3 4 gtk AMF(421)% AMF(421) 9}
SMF(424) Ale]e] N11 7 9 2l 4= vk, ANF(421)% UE(401)2F SMF(424) Akele] SM
AR Sl e AE5S AFstar, SM A A g3l7] 918 T ZEX|(transparent proxy)2A] Z-&et
T k. ANF(421)%= B3k, UE(401)9F SMSF(% 4ol oJa] Z=AIWA] eFd) Akelo] SMS wiA A S e &S
A&t 4= Ak, ANF(421)+, AUSF(422) 2 UE(40D)ebe] A5 zhg, UE(401) U5 L2Alxe] Axza 3yE
i’iﬂ T3 719 FAEs X3 ¢ T SEAFRA A8 4 Qltk. USIM 714k QI5o] AREE&= 79, AMF(421)
= AUSF(422) 25 Het A8E AT = vk, ANFU2D)E F3, SN 71%S =38 = dEd, o 24
o] dAA-HEHYA EA 715% E&3t7] 98 AHgske 718 SEARNE FAlsth. FU1E, AF(421)+ RAN
(P QlE|Fo] 29 F ¥AEY 4 glow o= (R)AN(410)T} AMF(421) Aleo]e] N2 7] E
£ X3 & da; ANF(421)+= NAS (N1 Al1d= e o IRIEY 4 9131, NAS &5t 3 F44d Bes F

636]— 2= 11jr

ANF(421)= =gk, N3 IWF QIE#lo]~5 Fa UE(401)9Fe] NAS A29® S AdE 4 dvh. N3IWF= A1 H A
%2 JdEEE t3 dMAE xﬂ%é}] 2 4 Adrk. N3IWFE Aol WS % (R)AN(410) 7%
AMF(421) Atele] N2 Qg #o] o] gt & T A, A2 HHS 9% (R)AN(410) % UPF(402) Ak
o]¢] N3 7|F FEQIEJ 3 H=gk X o]¢} o], ANF(421)E PDU AAE 2 QoSol th3k
SMF(424) 2 AMF(421)2%-El9] N2 A1 4= 903, TPSec 2 N3 HEHS 938 Q&L A&}/
Hestal A 4= ar, dE oA N3 AFEA BH A ES npd & i, N2E S8l Fald 29 s v
AP QoS LHES sl N3 HFR vl g3t QSE AT 4 vk, NSIWFE E3F, UE(401) 9t
AMF(421) A}OH N1 715 ¥QEZ =3 UE(401)9F AMF(421) Abololld dH=a 2 b= o] HA NAS AL

)
ﬁa]a

O
N3IWFE =
Eoo] 2~

CRE)

FTN
&
ro,
[
-3
o
N, of\
e
5!
Lo,

= S .
3, UE(401)9H IPsec E1Y FHS 93 mAYZTES AlF3). AMF(421)L Namf AJ®]Z 7]8F <1
veld 4 gl 2719 ANFE(421) Abole] N14 7|5 ZQAE 2 AMF(421)¢} 5G-EIR(E 49
}

12] N17 715 ¥Q1Ed 3k T EOEA 4= U},

E(40D) &= MESA AuAEES FAs8t7] 93 AF2De 5538 a7t s F U RM&-
HE (A, AMF(421))0] UE(401)E S22 AU S22 A8t JED I (AW, AMF421)) Ul UE Zex
EZ gysE= o AFRET. UE(401):= RM-REGISTERED #A}e} =3 RM-DEREGISTERED A ejellA 243 4= glt}.
RM-DEREGISTERED “dejell A, UE(401)+ HE A sFH o] A &L, ANF(421) o] UE ZE~EE UE(401)
of h3t FEI Hx e #Y ARE FHL Y X] Qomz  [E(401)E ANF(421)e] o)) H7lssA] &
T}, RM-REGISTERED JElelA, UE(401)&= UIEHZ] FTFEHo] i, ANF(421) ule] UE € 2=E+= UE(401)9
gk Fask A EE 9" JEE FAGL s 7 JenE, UE(4OI)E ANF(42D)ell oJ&ff H<27Fs3ttt.
RM-REGISTERED A EfellAl, UE(40D)w=, H& 25 T, oled o= dulolE das<s sdsta, +714 ddl
o|E Elolu|o] wmino] o3 EAHEE F714 TF fUCE AAES *6@6}2(@17«1 UE(401)7P o %3]
s UMEHA X387 %), IE 59 BEE §
A3t A8l 55 AdoE HdAE T 5 vt

AMF(421)% UE(40D)ell digh sl o] R ZE2~EE A3 4 qlon, o7]A Zh7be] RI SHAEE Y EY
ﬂ°ﬂ gk 54 A9 dAFtErt. R FHEAEE, 1 FAAME, dAx 9T 55 dEH © F714 o]
E ElolHE FAEAY Aske diolE &, dolEldlela A §A 4 gk, AMF(421) & I, A =9
d3 E)M 2YAES FUsAY fAFEE £ 2l 560 M ZYAES A4S = duh. thdst A s,
AMF(421)% APE MM FYUAE EE= RN ZY2AE o] UE(401)9) (E 2= B A3 savgs A = ),
ZEUAE(H/EE /R SE2E) ol oln] 7= o] gl UES] A A7

AFM42)E w3, gag o, IE
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S B RRE gs =58 5 Ao

(M2 N1 9IEjHlo] =& &3 UE(401) ¢} ANF(421) Aole] Al1d® H&& gdsta sfiAste vl A2 & T,
Aladsd HEe UE(401)9+ CN(420) AFole] NAS Al1d#® wgs 7FsshAl 3h ol A=A, UESE AN Alo]e]
ANz2gds AL (A, H]-3GPP AAMAE 913 RRC H<E i UE-NSIWF <) 2 AN(dAY, RAN(410))T+
AMF(421) Atel] UE(40D)el tidk N2 A& & E5E Z33t. UE40D)E= 2719 M AHE, =, (M-IDLE =
Y= CM-CONNECTED RE& % 3sputolx &3 < vk, UE(40D)7F CM-IDLE e/ REolA & stal & th
UE(401) &= N1 Qg Ho] A2 E38] ANF(421)¢F e NAS AN 2d8% HES z2x @S 4 9, UEMoDl dig
(R)AN(410) Al2d™ HE& (AN, N2 9/ N3 JEE)] S & vk, UE(401)7F CM-CONNECTED “gd}/=
zoA FAEa 9l w, IEM0DE NI Qe Hol~E T3 AIF(421) o] e NAS Al1d® A4S 71 &
A3, UE(40D)el dhsgk (R)AN(410) Al1d® HE&(olZddl, N2 2/EE N3 HE5E)o] & F Ak, (R)AN(41
0)3 AMF(421) Alole] N2 <o &8 [E(401)7} (M-IDLE R==Z%E (M-CONNECTED 2= HolatA & 4
3L, UE(401)+= (R)AN(410)3}F AMF(421) Alole] N2 Alxd o] sfj#l€ w] CM-CONNECTED R=2%-E CM-IDLE &
=2 Holg 4 g,

SMF(424) = M(dlE& E°], UPFSF AN == A}ole] HE §A& E8st=, Al &9, 4 2 §A]); UE IP 9=
g s 2 A (AgE ks £383); P 7o A" 2 Ao]; EYES HAHI ZHXR 9"y ¢
St UPFol Ao Egd xgo] %W' A Aol 7FES &I UAEHIH|AEY] Fuh; QS % AHAH Ay FE
Alo]; FHA A HAE(SM ofHl =

Foh g ol 54 NZ% A A =

°] 8SC =& AAste S #EE F dvk. SN2 PDU Al €] %FA% A& + 3, PDU A T "A
A"e UE(401)¢}, dlolE WIEL = o] (Data Network Name, DNN)ol ¢ HE =

Atole] PDUES] w#-& ATt 7hestAl af PDU HE AH|=& X]Z%‘ 4= 9ok, PDU AlAEL, UE(401)
o} SMF(424) A}ol€] N1 7]& E_‘?JE-E— 3 wBEE NAS SM Al 1dE S AREste], UE(401) 8.3 wet gy
I, UE(401) @ 5GC(420) &3¢ whe} 451, UE(401) 2 56C(420) £.% o wtet fAe 5 Art. =g
o] AW EIE ] QH w}a}, 5GC(420)+= UE(401) Wie] 574 cfjZeAlolds EYALE F k. EZA
WA X 9] FAle gEdte], UE(401)+= EA WAIX(EE EA HAIX] #A —‘?—%ﬂ%/ﬁi)% UE(401) W<
sh ool AW ofjFeAlelMER AEd 4 vk, UE(401) Wle] 2EHE o ZAd(E)S 5% DW
e PDU AlAS e 4= vl SMF(424)% UE(401) L7 E0°] UE(401)9} Axtd A&} 7}9; Aro) Rt
A oARZ Fosk = g}y, o]e} F#dle], SMF(424)E UDM(427) 025 SMF(424) = 719) dlo]Ejol] w3t
/A Al AL 24 4 ).

SMF(424) = 3719 2% 7]15S 283 4 At} QoS SLAE (VPLMN) & % %é} | 918 24 Ao HEH,; P
delel =3 2 5 AeFHo]=(VPLMN); T4 AEHAE(M oHEE ¥ Hlo 2 o] QlEF o]0 it

Al
VPLMN o] Ad); 2 <% DNol 28k PoU Al A7H/ 058 93t AlJL*FJA AEsS f8 95 DNFe] J532}
o ek AL, 2709 SMFE(424) Alole] N16 715 EQJEZF AJ2E(400)0] F3HE = o, ol 29 A
1=

el sl B MENA W] thE SMF(4240)9F & UIESA We] SMF(424) Abolell o1& &= sltk. F7hH e
2, SMF(424)% Nsmf AJH]Z 719k QIEHo] 25 vrepd o Qt}.

NEF(423)= A3AF, UF =2/AxZ, odZgyA o)A 7IsHE(dE 9], AF(428)), X HFHE =& X1

(fog) FFE Al=¥lE Td disl] 3PP MES A 755 9 AFsE= AvaE 9 5HES HHdeA =&
A1717] 9% FES AT 4= Ak, a8 3k AA] FEjSA], NEF(423)= AFES 93, <7}, B/xs 22 E
D (throttle)d 4= Yr}. NEF(423)% m3F, AF(428)¢F w3EE AH 9@ i YEYT 7557 wiys A

HE B vk, dF 5o], NEF(423)= AF-AH|2=-2PE2 2 gt 560 AR Aol #8sE 4= Qlr}.
NEF(423)= T3, U2 UEYT 7]sE5e =9 sHE 7|23t & UEHA 7|55 (network function,
NPEZRH ARE 4T 4 ook, o3t e Fx3d "ol EA NEF(423)0, =5 FF3td UdE o
255 AREEEY dlolE AAF NFell Add 4 AUtk ololA], AgdE AHe NEF(423)°] 93] of& NFE % AF
o AxZH/HAY BT T U2 EHES 98 AHEE ¢ Adrk. FUFH SR NEF(423)F Nnef A
Hj 2 7]k QI #lo] ~ &5 JER 4= 9Tt

NRF(425)&= AH|2 g4 7]

5
H259] FEE N JA2EHAE AT

Tk, NRF(425)+ @3k, o873 NF 91~
59 AdHE AHE=EE FA g 2 oHAAAA ARSEE wkel o], &o] "QIAEIAgETH,
"AaElag ) A oo)et fAbgh AL QA A0 AYE AHT G i, "JEEA"E, dF 5o, T2 =
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=0 A8 st 2" 5 e, Ao A BAS ALY v FUH o R, NRF(425)= Norf AH]2
7IHk QIE o] ~E v & dn

PCF(426)&= Aol W™ 715 (E)el AH FHAES ATste] o5& APE 5 i, &3, HESNI 7&5s &
7] Yl B3 AW ZYPYAaS AL 5 AJrh. PCF(426)= H3H, UDM(427)<] UDRoA o] A= A S @

AR dAAx=sr] Y& FEE TdE 4= vk, PCF(426)% PCF(426)<} AMF(421) Alol2] N15 7|5
ERIEE &3 AF2D)S 218 & i, ol 2% AUgeE A9 Wi UESLA W PCF(426) %
ANF(421) 2 238+e 4= Qltl. PCF(426)% PCF(426)$F AF(428) Atole] N5 7]F EQEZS 3 AF(428)¢9; =19
3L, PCF(426)2} SMF(424) Abole] N7 7|5 EQEZ =3 SWF(424)9 A8k 4= Qlu}.  A|2EI(400) 2/EE
ON(420)& =3+, (& JEYA H9]) PCF(426) ¢} - WEL D o] PCF(426) Alololl N24 7|5 ¥ECIEE ¥
4 vk, FrHH o R, PCF(426)F Npef AfH|Z 7]0k QIEjH o] ~& vepd 4 Qlt).

=

UDM(427)2 B4l AAES UHEYA EEHESY IEHS AYsH7] A& 719 #d ARE IEHST 5 A,
UE(401) 9] 7} dHolE1Z AFE 4= Adtt. o= 59, 719 dlo]El+= UDM(427)3}F ANF Alo]e] N8 7|5 ¥EQEES
=3 UDM(427)3F AMF(421) ApololA] EA1" 4= ltd. UDM(427)& 2719 REE =, ojZdAo]Ad FE 2 UDR

S #3e 42 JUH(FE @ DRSS = 4o o8] =AEA] &S). UDRS UDM(427) = PCF(426)2 913 7149 dlo]
g 2 AA dolE], W/EE NEF(423)5 % =% 2 ofEgAold oy (Aol AES g

o] UEE oDl et ol ZelAeld &3 ARG g digk Fx3te tolg & AF&E 4 Uy, Nudr
A2 7]k Qe o]~ UDR(221)9 23] LERRA A, UDM(427), PCF(426), % NEF(423)7F A7E dlo]E <
54 AEol daxg BRk ofye, DR o] ## doly W& A& dEstal, fulolE(Adn, F7t,
A, AHAEta, TR MRS F4 4 gtk UM UDM-FEE 233 4 gled, ot Azud
(credential)E, 91X #g, 719 #E] 55 ZEAAEE 3E& HBeTE. A2] o] Hojgt ZRE d=Fo]
Jolst ERAAENA TUT AFEAE AWE 4 vk, UDM-FEx= UDR wlol A=d 7} grol| QM 2sta,
AT ZPlE Z2AA, AR A HEY, M= AV, SF/oleA e, 2 Y #EE Ysr. UR

S UDM(427)3} SMF(424) A}ole] N10 7]3 XEQIEE E3)] SMF(424)¢F 5243 4 rl.  UDM(427)& 3,
S
[e]

Y

SMS B & X9EE = doer, 7|4 S A ol ule} FASE ofZg Al 2HE FE3LE, F
7o 2 UDM(427)2 Nudm AJH]Z 7149k QI Ho]~& YERd 4 ).

AF(428)= EE 2$-"ol g ofZgAold J&FS AlFsta, NCEAl tigh AAAE AFsy, A Ao
S AR T gt Aazest 4= 9dud. NCEXE, 5GC(420) 2 AF(428)7) NEF(423)E 3 M= ARE A
Fes sl&ste dAUSY & dom, ole oA AFE FdEd AMEE F vk, 28E FdAENA,
A eodoly H A3 MHl2EL HAE WEYT A HaE d=E-F-Ad=(end-to-end) HolHA] %
53 582 Mula AL @Ay e UE(401) AN A2 EQEC 7 328" 5 9},
AFY TS0 di&l, 560 UE(401)el 7H7k UPF(402)E A&ld 4 9li, N6 QlEFHo]A2E E3
UPF(402) 2 58] DN(403)o.2 E#¥ %3S A3t 4 gir}. o= (E 714 doly, UE 9%, 2 AF(428)°] <
3 AFHE AR 7123 £ drk. ol#sk WAl o R | AF(428)% UPF (A)A e 2 Efy 29y IS =
g Ak, ool wXo r]x3sle], AF(428)7F A1FE QNEER] FHeR 7H5E w, WEYI SHHoE=
AF(428)7F #dde= NFEH AR As4d&siA & 4 vk, FIFHSE, AF(428)F Naf AH]Z 719k Qg o]
25 YEpd = .

NSSF(429)& UE(401)E AHstE ME A &afo]~ AAEAEY MEE Hed 4 glrh. NSSF(429)E w3k,
o3 49, 3&H NSSAI % 7F¥ S-NSSAIE=9 W3S 24T & vk, NSSF(429)+= =gk, A 74
of 7]%sle] zvla 7}5skAlE NRF(425)] Ao =x [E(401)E AHsts o AFRE AF AE &= IH
AF(E)(421) 9] g=2EE AR 4 vk, EMODO et HENA &dtols Jd2"2E59 AES e
UE(401)7} NSSF(429)¢} Az #83to 24 S22 ANF(42D)9 98] EgAZEE 4 9o, o] ANF(421)9)
3tz olojd 4= v}, NSSF(429)+ AMF(421)¢} NSSF(429) Alele] N22 715 ¥QIEE Ea AF(421)¢F A5
| 4 a; N31 7] EIE(% 49 93 =AHA E5)E 3 B UMEYT WY & NSSF(429)¢F &4l
e 5 ud. F7bH o2, NSSF(429)& Nnssf AMH|Z 7]8F Qg #Ho]~E veld 4 9it},

|
L 3
s
o
2
2
i

ol

ful
My Ho

¢

N
-

2 I o
ol
o
ol

pZe

ol dofl =o¥ upe} o], (N(420)2, SMS 7FY &<l 2 HZF, 2 SMS-GMSC/IWMSC/SMS 2}5-H e} 22 o
HHEE5H EM0D)E 221 EEFH v AEHERE N (AAES FA8E 3& 998 + d= S
X F ATk, SMSE TE, UE(401)7F SMS H$5S 3 o] &7153 4 AxES 98] AMF(421) 2 UDM(42
N Hs528E + Av(dE 50, IEE HI7bestA €& Sz dAstal, UE(401)7}F SHSE S8 o]&7}
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53 o2 UDM(427) e EX &),

sk, dlolE] AF A|2=8l/o}71¥A, 5G-EIR, SEPP T3 £, & 49 o3 EAHA] & & 84
B 2 5 vk, dlelH A A=§e SDSF, DS T EQ% T 9tk ele] NP 9lele] NFeh
%= 4o o] EAIEA] ZF) Alele] NI8 7l ERIEE F3) UDSF(AZAY, IE SY2EE) W2/Z5E H|
TFzxskd doldE Aeta AT £ gk, s NFES 15 7] HrxstE dolEE AR 9
DSFE &7 4 AAY, =5 ME NFE2 NE NFEd B 1 A 939 215 2219 IDSFE 2+ 71H4
F Ak, F7FH e R UDSF= Nudsf A1H]2= 7R QIE|Ho] (% 4o o8] EAIEX &e)E vEpd 5 U,
5G-EIRS, 574 /e EEC] UESIRTE g 1Eo %3}7} A=A o F-5 AAst7] 943l PEIS] ZdH
] al; SEPPE EEZEA 25, wWAlA] HEHE, 3 AE-PLIN Alo] HW QAEFA ) AE e

TEAY F AT

F7HH o2, NFE U9 NF AH|AE Abolo] 1 B 7|E ¥AEE W/EE Au|2~ 7)d QEHo]~E50] &
F AR 2y, olE EFeAE B v|E IRJEEL YIS 8 = 4004 AT, Al
CN(420), CN(420)ZF (N(320) Atele] <IE|917 (interworking) S 7F&abAl 3l7] sl ME(E E°,
MME(321))9+ AMF(421) A}ole] 1E]-(N 01EMI°1N>L Nx QI #lo] =5 233 &+ vk, tE dA1AQl IEH o]
E/71F EJNEELS 5G-EIRA 93] HEFNAI = Nog-EIR AH| 2~ 719k Q1EFo]~, vt UEL A o] NRFeh
= H]E-?li o] NRF Ale]e] N27 71 ERIE; B v WES A o] NSSF&F & vEYA o] NSSF Aol 9

N3l 71 ERIES EFe 4 ).

T 5v OE AA FeEEd w2 vtz AH (50009 AE dlAlEth, 7Rz AE(500) (R Al E
(GO0 E NA=Z, FA =, 9 =X AdE RAN ==5(211) Z/%E AP(206)9F 22 RAN ==, ofZ
gAld AWM (E)(230), L/EE 2 WAAMAA =o=E Ao b x/tutelx~2 A F3ddE 4 k.
£ dElA, A=HI(500) UEAA T UEo] ofa] 7= <+ Stt.

o

A 2=E1(500)2 o E Al I ZF(505), 7IAHS §(510), 3k o] M ZRE = EE
(RFEM) (515), ©X# 3I=25(520), A8 Hg HA I ZF(power management integrated circuitry,
PMIC)(525), ¥ ¥l (tee) 3]2(530), UMEHA Alo7] 3] 25(535), UMIEHA Aol E7](540), #1743
EAMY I ZF(545), R AR JAEH o] A~ (550) & Ejtett. AR AA] FEfEolA, tute] ~(500)&, <&

o
HU

Sol, uel/Aas, OaBdel, shld, A4, B /EA1/0) Ao~ e A GLEE %
B S A5 o A e, ool A BEAEE s 2] drlelse i .
o Eol, 47 AEHFES CRAN, vBBU, EE ThE FA FAES s st xube] culolze] AMAoR
z3H8 & Ao

ofZg Aol A FRZE(505)%, st} o] TRAME(EE Z2AN :oE), /Al v, 2 LD0(low drop-
out voltage regulator)E, EHHE Aoj7|&, A4 AHHo|2=E, 74 SPI, IZC, e WE Tzagyr)
s 24 ¥ Hol~ E, RIC(real time clock), 7+2 % FFAl(watchdog) EFO|HES X3}el:= ElolW-F12H
=S, W /&8 (1/0 == 10), SD(Secure Digital) MMC(MultiMediaCard) HE¥ A= e w2y 7= A
017]*5, USB(Universal Serial Bus) ¢lE]#|o]~%E  MIPI(Mobile Industry Processor Interface) SlE|#H o] A%,
2 JTAG(Joint Test Access Group) HIAE A XEES F s o)Ay 72, I8 o|E2 A|HXA &+
RS st o EFgAlolA FRE (5059 ZERAAME(EE ZAE)S R/ A% J‘litéﬂr AEH A
v oolg e & da, wRE/ AL A HEAES AAYAAA g oA HE B &9
| AI='1(500) AellA A= 4 A =S FA4E F Ak, dF T EA, Uﬂ—l—\“/]/xi p it~

et g W/m v g vlme), oA DRAM, SRAM, EPROM, EEPROM, Z|Al wl=me], &3
W, g/EE qlele] vhE f§Fo wWEE tulolx YlE, d7d B WAAeA m=oEE AE

E A
shsk = e -3 drE I2EY 5 9o

By o 2y

o FZ Aol FEF(505)9 ZRAXN(E)E, dE B9, st ol ZEAMA ZAE(CPUE), st o9 of
Aol ZRAANE, st o] el M| f4l(graphics processing unit, GPU)E, skt o]%ke] zHad
H#o] AE AFY (reduced instruction set computing, RISC) TEAAME, sl} o]4kel of& RISC 714
(Acorn RISC Machine, ARM) ZEZANAME, s} 0]”9] 35t Wado] HE ZFH(complex instruction set
computing, CISC) EZZA|ME, s} o] Aol TIXE A& L Z A4 (digital signal processor, DSP)E, & <]
A+o]l FPGA(field-programmable gate array)S, &ty ©]4+¢] PLD(programmable logic device)E, 3t} o]4re]
ASIC(Application Specific Integrated Circuit)E, 3sht} o]dQ] mlo]|a R IR AME = Ao7]E, T 9

_20_



[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

SIHS31 10-2021-0116626

5o qole] AP £FL TFE Ak AF A4 FAEelA, o FelAolH B (505 B HAA
chepg A4 Felsel wheh Eal) 24 TAN/A/Y & QAL o8 T§F & Ak o

E24, dEeAeld FZF(505)9 Z2A|A (&)= 3kt o149 Intel Pentium®, Core®, HE+ Xeon® ZZ
A (E); AMD(Advanced Micro Devices) Ryzen® Z=ZA|X(E), APU(Accelerated Processing Unit)E, W&
Epyc® Z2ZAAE; ARM Holdings, Ltd. Z%-E 37be ARM-7]8F Z2AA(E), 70, ARM Cortex-AZ] Z=A
e 9 Cavium(TM), Inc.ol ¢]3] A#-&% & ThunderX2®; MIPS Technologies, Inc.ZY-E]e] MIPS-7]%t A,
oA, MIPS Warrior P-Zel2 Z2AME; & £33 = vk, A5 AA FeEolA, A2=8(500)L f&
gAlold B ZF-(505)E ol&3skA] HF 4 Ui, dialel], «dE Eo], EPC e 5GCENF-E] F2lE IP dolHE
Z2AE] % 55 54 Z2AA /A 7E £33 & Q).

5 FEAEAA, ofETAclA J2F(505)F wlo|lARZRAAME, TEIYY s ZEAY tule]la2E T
T AT Bt o] st=sof 7}*7153 23 = k. St o] st=Eslo] 7T £
B H]A (computer vision, CV) B/FEE 2] (deep learning, DL) 7}&715& E3g
Zagyrts Z2AA fule]AES sl o]Ake] FPD(field-programmable device)S, <ltH, FPGAE
; PLDE, o7, CPLDE, HCPLDE &, ASICE, odAW, +x3d ASICE 5, ETEIaHU7Hs SoC(PSoC) &5
oA dn. 2R A EANA, NEAeld F2(505)] IEY= 27 55 v 24 7E(logic
fabric), B ¥ WA A =ou= theke AA FelEe dxE, HHEE, 71 E 5 =
FYPsteE Z2agYE F e OE dsHsd dAaES 28 F drk. 19 E A z
gAold IZH(505)9 IRF= 2 BFE, ix‘—l T, oy & &4 Eﬂo]%(look—up—table LUT)§ s
of A%st7] A A& EHE R 2y, 34 w2 (A7, SRAM, <t

A= (
EE
E-FZ(anti-fuse)E ))& £ 4 A,

ZIAHS B=F(510)=, dE E°, st ol 4 I=ES EFetes Er-vhE 7, W
SHEE 9 W71 A Iz, e 270 ol HA FRES xIeke HWEH-FH EEEA
ZIAHY 3] 2=5-(510)9] vhFe st=slo] At 8AES & 73 #ste] ofFfjelA =o€t
ARG QIE]Ho] 2 3] 2 7(550) = Al=FH(500) 7o) AREAF FoA-gS 7hestAl stmE A

|2 QI F o) AE Ee A|2H(500)#e] FH FAXUE A5AES 7hedt tes AAlE 9 HEPE <l
Hol25s X & Aok, AREA o)A E2 st o] B4 Ee THY HEslddd, gl b
£), 3 ol BAIAE(AAW, LED(light emitting diode)E), B84 7I1HE Ex 9=, vpg2 ) EHA
Y=, A2, 29AE B 02 QU WE yulolaE, wlo|A2EE, ZTHH, A4, =AM, fa

off oft X ot 1o e

i tot,

rﬂ
ol
o
T
o,
0%
o,
>~
=

Fo] 237 Ei UaEdel dulels S TFT 5 AW, olEE AU gt FW AIUE 9
Bso] 25wy e EE, USB EE, eUe Aack), A ¥ dHd0 s $& X8 F 94
W, o5 AwHA g

A Z2E o= ZE(RFEME(515)2 LW E 3 (mmlWave) RFEM 2 3 o]4Fe] A E-mmlfave RFIC(radio
frequency integrated circuit)ES X & ok, dF FHAENA, st o] A E-mmWave RFICES
mnWave RFEMCO.ZHE Eg]doz e 4 9tf. RFICEL sl o9 ¢tHUE T ety ool s (&
o, 371 & 79 <rElL of#o](711) Fx)ol didt HEES £ 4 AL, RFEMS T <HEHUE &

-
=] T

2 ¢ Ak, tigtE e FHAEN A, mlave B B -mmVave T4 7155 E EFE mWave SHIUE 2 A B-

mifave & E5E5 538l 593 &84 RFEM(G15)9A4 +3E 4 ).

Wl 2g 3] Z5-(520)= DRAM /%= SDRAM(synchronous dynamic random access memory)< ¥338l= 3)ubA v

2y, 9@ 3 A7) 2ANS dWEH(EA ZYA dEg=E XA =), PRAM(phase change random access

memory), MRAM(magnetoresistive random access memory) 5o ¥3&l+= H]32A W 2] (nonvolatile memory,

NVM) = sl oS E3He 4= 9, Intel® 2 Micron®Z5-E9 3x-94(3D) XPOINT(cross-point) HEHE
S 2 4 k. WEE J2HE(520)0= &Y o 71 J4 I2E, 24 WEY 2 9 Y19
(plug-in) WIEY 7t=F 5 shi oo =A Fd4d 4 .

PMIC(525)= ASF 2715, AA(surge) HI7IE, 3 gk AF 'i#—, 2 wjEe Ee ASAE

¥ 2 F2H= Ak Ask(brown
2R (530) @ AlolE
Age) 8] WESA Aol

(capacitor)

z
out)(Zqol =) ‘%‘ A A (I
RLE

e O
rN
L
_YE ﬂ}hlv
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YEQ A Aoj7] 3=ZH(535)= o]tul(Ethernet), GRE BlEE<S %3 o4, MPLS(Multiprotocol Label
Switching)& B3 ooy, & 43 2 e Z2EZy e BF UEYT SHTAo| A ZRZEFZS AL
sto] EY AL g &S AT = dvk. HEYT HES AV(Fd " dEPE R AHH),
e, e FAY e BYA HEEE AFES dEA AEHe)x HET](540)E BE 1wt )
(500) /=25 AFd = Aok, UEYZ A7) F=2H(535)= 2 TREFZE F Y ol dE AMEEHY
EAE7] 9% sk o) ide] AE ZRAAME H/EE FPGAES 28T + 3 EoA, MESA
Alol7] B mE-(535)+= FAAY Fold TREFES A&t thE HEY

el Aol7lEe 3 5 9

ZAMY 3 RZH(545)F GNSS(global navigation satellite system)®] ZAMY UE I 3 A/ HEZ=
MEEHE AZES #2412 g3zdsty] $3 255 23sivt. yujAleld ¢4 Z2dd o] (navigation
satellite constellation)E(XE+E GNSS)o] o|&5L ul=+2] GPS(Global Positioning System), 2JA]o}9]
GLONASS(Global Navigation System), ¢ Agel ZH# 2 (Galileo) A=E, T2 Hlojt]$-(BeiDou) WH|A
old Al Al=El X U] Aol AlAEl = GNSS S AlA<EI(dAY, NAVIC(Navigation with Indian
Constellation), <L¥E9] QZSS(Quasi-Zenith Satellite System), 2329 DORIS(Doppler Orbitography and

lm

Radio-positioning Integrated by Satellite) &) &= X33t IEXMY 3JZH(545)= WH[ Aol A A
Sxdyold x==E¥ e XY U ESHIY @EEE%T% B8] Hdl,  tYst st=9o
LAE(AAY, 0TA BAES &olstA 317 9% =9AE 5, == 3f

: L5, Qv 9AE 53 2e 3
ol tutel25S 23FH S e, AN AA %EHEOH 1, EAMY F2H(545)F wlxE Elo|W FE5&
ARgEle] GNSS ®xE gle] i
Navigation, and Timing) ICE X33 5
AEAESH gAsr] 98, 714N F(510) BU/E+= RFEME(515)9] o]y a9f da#ged 5
FAMY 3 2A(545)= EF FAAMA dolE Y/EE ARE HolHE cfEE Al §1?1%:'—(505)011 A&
omn, o]z HolHE AR&ate] thFek ZIwkr (A, RAN ==5(211) )¢ FAES FU1gete T
oict.
= 5ol 93] =AE AFHIEEL [SA(industry standard architecture), EISA(extended ISA),
PCI(peripheral component interconnect), PCIx(peripheral component interconnect extended), PCle(PCI
express), = Yoo o tE VIEEH 22 doo] Fo v g/ AIHEAX) VeES THE F
S QEHlel s SRES ARgSte]l M2 AT 7 Av. MA/IXe, dE 5o, SoC 7IWE A|ZE A AR
9tk T W2/IX AZEE, oAt FoluthE 1C SEselz, SPI SlElse]s, xel
R A ot 23 5 dnh

P Soll e ZHF(600) (= "HHto]2(600)") ] AE AT, HA FEEolA,

o B Ao =oH = UEE(201, 202, 301), olZelAold AW E(230), 2R/ 0144
22 ARgSE)d Aed ¢ O‘D} SAF(600)2 ol =AlE HAFUEESS] oo x9E
. EFF600)9 AXIE FH ZPF600) 458 24 3] Z(integrated circuit,
olaFH el A Tvo] 2

= D}g] 1:-] = }\]
E EUE(600)9] HE

EESI S

Agtﬂ— 2= 15}
B ZE(605)E &t o]4te] TRANE(EE TRAA F:olE), A Wz, € LS, JHHPE
A5, oY SPI, IC B We Zeadwysls A9 EFol~ E, RIC, 4 2
E Eoln-7t$EHE, H& 1/0, SD MMC =& FAMET e vxg Jt= AL, USB
, MIPI °1EM]O]é—E~, 2 JTAG HIRE dMx LEE F sy o]y e, ey o2 Ay
oﬁﬁaﬂlow 3| 2H(605) ] TRAAME(EE FJE5)S nﬂEFA/XW 2453 7

o [

A FH/FAE F38= Micro-PNT(Micro-Technology for Positionin
kst 4= 9ok, XXMY Z|ZH(545)= T3 IAAY HELFY =&
3=
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3

i
o
bl

e R R EEEEREADES

N A oM B ZH(505)9] ZEAA(S), B Bof, shb ol del ZzAA HolE, sht olabel o Zel
ol EEAME, sht olge] GPUE, sht ole] RISC Z2AME, sht olgel AR TEAME, sh ol
CISC ZZAAE, s} ool DSP, s} olatel FPGAE, sh} ol4bel PLDE, sh} o)abel ASICE, sl ol 4l

polARIZ2AME Ex AorlE, HERUEY ZRAAN, 2AAG Z2AA, dHYE Z2AM, dF g2
A ZRAY 84, Ee olg] dofo Yt =S xFT 4 vk, dF A FEEolA, o=l
3 E25-(505)= & WA vdd A deEel wet F&ely] A S5 54 ZRAAN/AC7IE 5 A

A
1}, o]E %33 ¢ 9t}

dEZA, ofFAlA FEHF(605)9 ZTZAA(E)E Intel® Architecture Core™ 7|HF T2 A|A | oA
Quark™  ATOM™ i3, i5, i7, & MCU-Z = Z2AMA, = vlar AL yola Akl ZEe) 2419 Intel®
Corporationo.ZH-E U57ls3t b2 183t T2AMS 38 ¢ drd. ofZAlold 3 ZH(605)2] ZZA
e ES AMD Ryzen® ZZAAM(E) & APUE., Apple® Inc. ZH-E 9 A5-A9 ZZA|A(E), Qualcomm®
Technologies, Inc.Z%E 2] Snapdragon™ X ZAAE, Texas Instruments, Inc.® OMAP™(Open Multimedia
Applications Platform) XZA|X(E); MIPS Technologies, Inc.ZFE < MIPS-71¥F A, o7, MIPS
Warrior M-Z3 2, Warrior [-Z3 2, 2 Warrior P-Fd &= Z2ZAAE; ARM Holdings, Ltd25-H 3715 ARM-
718 A oA ARM Cortex-A, Cortex-R, % Cortex-MAl L2ZAME; 5 T sl o] 4= o}, I ?L
o oA, eZFelAlA FZ5(605)+ Intel® CorporationSZF-E 2] Edison™ H&= Galileo™ SoC R=

I 2, &l FHEHF(605) 2 THE HAEUEEC] Td FA 32 s gdd )A€ 68“3%

SoC(system on a chip)9] 4% 4 A},

ZNHow g rﬂowog o Ze Aol FEI(605)E st o] 4e] FPDE, oA, FPGAE 5; PLDE, <x
], CPLDE, HCPLDE %; ASICE, AW, +x3td ASICE 5 TEIHPWU7Ss SoC(PSoC)E: T3 #&, 19
1 ol2 A 3hE | %%% S 255 ¥  Qrk. st AA FHEoA, dEEAA F2H(605)2 3=
e 27 258 v 24 72, 2 2 wAANCdA =oHE aYgd AA FeEse] das, WHE, Vs
S 2 O VFES FYSES T2 agYE F JE UE AsiasdE gHaneES X8 Uy, 2
23t AAl FEEolA, oEe Al JEF(605)9] FIRFE 2 BEFRE, 2 Fx, Holf & 5% Hol
EUDE S AFst7] 98l AFgEE dme] A5 (oA, EPROM, EEPROM, Z#Al wixe], F4 dmzl (A7
o], SRAM, SHEI-FZ2E §))S X3 & A

7140 FRZF(610)=, <& 9, 3ty ol A4 IJRES E¥ste -tk 713, W 2 HEd
FO"E 9d 9714 J4 2, e 20 o)de HY IFRES 2T dE-FH BREEA FdE 5 U

1A B2H(610)) ThFE shmslo] HA RAEe & 73 pste] ofelA wolHt).

RFEME (615)> 2] "€ 9} (mmWave) RFEM 2 s} o]kl A H-mmlave RFICES X3 4= gtk A%

EollA, 3 ole] AME-mmlfave RFICE mmVave RFEMCO.ZH-H Eoldoz waE A, RFICELS sty

ool rElUE EE QHHU oldo)E(dE E0], s7] = 79 QMHY o] (711) FF)el i HEES X

shst 4= lal, RFEM2 th59] <teluEo] &2 4 Aok, diehkdd FHAENA, mfave 2 A2 -mmWave F
=0

2]
A 71FE F EFE mave SHYE 2 A H-mifave & EFE 538 593 524 RFEM(615)A F+d=

=
PN
nN

7_<

R FE2H (62007 FoIxl ¥ A2y HEHE AT Al AMEHE oo &£ 2 FP] vy tiut

~58% ZFE 5 9. d5RA, WEe) $H25(620)0E RAM, DRAM 2/EE SDRAVNS e 3 v
gl 2 ad A7) Vs viRE(dud o FeiA iR ® A ®), PRAM, MR 5 = NW 2 skt
oS e 4 . WXe 3 25-(620)= LPDDR2, LPDDR3, LPDDR4 S} % JEDEC(Joint Electron
Devices Engineering Council) LPDDR(low power double data rate)-7]¥F A7Alo] wa} /g 4 gk, w=Eg
3| 2H(620)= £y v 71" HZA 325, SDP(single die package), DDP(dual die package) %=
Q17P(quad die package), AZE wWlEZ] EEE, microDMME %+ MiniDIMES 2&3t= DIMM(dual inline
memory module)E % &k} o]Ato® FH=E 4= dau/UA, BGA(ball grid array)S Ed vloH= Ao £y
FE 4 A, AAY FHAENA, vEE IZF(620)= ofZ A I ZF(605)9 AFEH -tlo] H
Z](on-die memory) = HAZEEL F vt Holy, fEgAoldE, &4 AAE 7 2 FERY I
A S ATt A, wHEY 3 Z5(620)= 3 o] tiE A thtol~2ES X3 9o, o=
& & FolA, 53], SSDD(solid state disk drive), HDD(hard disk drive), ®Fo]=L% HDD, A& W3} v

% oot :lo
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2, A MEds, RN vEds, Be g9 MEges 23 ¢ du. dE =9, H5H
2 F(600)2 Intel ® 2 Micron®Z5-E] ] 32h91(3D) XPOINT Wl el5S X3e &

g Wi 325 (623)E FUE dlolE A tufolA~EES EHE(600) 7 AZH e
25, IBYE JAIFIZAE/FSAHE, XEES, =& Z4AE S (receptacle)
1 A4 tulo] 252 A= A% 545 8 AHeE 5 A, dE
=5 vlo] 323 =S, xD IA E 5), 9 USB ZA] =gto]
Pk 4= Q.
ZHEF(600)2 T3, QF gulo]2ES FHE(600)F HAEA7]E d AESE AEHo| 2~ IJZF(ZAFHA &
)8 XS k. I~ IEEE FI EHE600)0 HEHE 9F riufo]l A5 AlA 3] ZH(621)
2 EMC(electro-mechanical component)E (622)¥ 5t ofjg}, g2 wmg] FZE(623)00 AZHE g2 W
2g tufel~EE Eghelitt.

A F2HE(621)= 19 FAHNA oWIEE T RISES HESIn HAEE oMEEC #e AR(AA
dole)E dF tE tulolis, BE, MHAIAE Fo8 AFee o] H4%1 tulol~E, EEE, e AH
A|=RES E33. 283 AXES g5, 53, 7MEEAE, AclRaixs, 9/he REAES 29
3} IMU(inertia measurement unit)E; 3-F 7FMEEAE, 3-F Ao|2Am3XE | 9U/Te AHAES E36=
MEMS(microelectromechanical systems) X NEMS(nanoelectromechanical systems); ¥ MAME; ZF
ANE;, 25 AMEAAd, An2H (thermistor)E): o8 AAXE; 719 AXE; FEAE; 1E5AE; <7

A WA gulol A= (A A, s T A=y A oy xE); LiDAR(light detection and ranging) AAE;

A ANEE B, A9 AR HAE7] §), ZHol AANE, FH F AAME, 253 F52VIE; vlola
B2EE EE OE AR 22 A futel2E; 58 23

EMCE (622)2 ZHE(600)¢] 19 e, XM, 9/EE wWEds HASAY WAYUET T (HE)A=ES o
T EE AT F AA ste 3ol HZHQ fulelAE, EEE, BEE NEAAEES xFeth. FUHH o=,
EMCE (622)2 ENCE(622)9] @Al ZHE vebl7] Al WAA S/ A 28" S AAste] ZRF(600)0] e AE
WES FAstes 742 & 3 EMCE(622)9] A2 3y oo dAY  =9AE,
EMR(electromechanical relay)E H/E& SSR(solld state relay)E< X3t TA7IE, dAFdolHE(A4
o, ME AFoolHE F), 7HES A7, AAA AaL gutel~, EHE(AE 9], DC EHE, 2HH EH
£ 5), 8, =¥2H(thruster)E, Z2HHE, F2(clan)E, FRZE, F3E, 4/EE O fA18 7]
-7IAA AEVESS E3att. AA FPEolA, EHEF600) st o] o] A E o|HIELS W/HEE AN
2 AFA g/ O9s SetolJdESRRYH FAld HEoE EE Alo] AEEe 7|FEe] st o] 49l EMC
£(622) TN =S FdE .

A FHA SN A, AEF o~ FEZEE TRE(600)S EAMY I 2H(645)9F AEAZ 5 k. EAMY
‘1E¥(645)L GNSSe] XA WESIFol ofs] FA/HREANAERE AS5ES 41 2 tmdshy] 98 3
2RE g, uuAelAd A Fadeo]ldE(EE GNSS)e 5L w=o] GPS, #lAloke] GLONASS, 3
Aol AEHe Alxwl, F=o] wolr - iuAleld 9 Al=E, A din Aol AlA~El BEE GNSS S Al
2E (oS Eo], NAVIC, d¥9] 7SS, Z#~9] DORIS §) 52 Eddtl. FAMY 2 (645 Wr A4
A Fxdyeold »=u5d e XY HEYIY] AXUEEHR T2y 98, s st=glo] 84s
(dzAd), 0TA BAlES &olsi 37] 93 =X E, FHE, TZ7|E, ¢HHY 848 53 22 3= ¢
DA My 3 ZE(645)E GNSS B §lo] ¥XA F7/

]
=
o
[»
et
o
=
o
%t
o
kel
%t
%
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a4 ne
& =~
il
>
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=
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>
kel
N

AbESE mPo] I E-PNT ICE X8 = Qtt. IFIAMY 2R

(645)= 3 ¥AMY HEQAS] w25 2 HXAESH] F4le7] A, 714N 3 =5(510) H/%= RFEM
5(615)2] dy-olAY 29t AoAgd 4 vk, EAMY 2 (645)= 7 xAA dlolE B/E= AIRE )
JHE ci=g7lold 3 25-(605)°] A 4 Jom, o= HolHE Apgsto] ©-ule]-&®l(turn-by-turn) W]
Aol olZgAoldE & &l v 7=, 74 7IA=5)% sAES Vs ¢

IR FHAENA, BT o]~ I2HE= EHF(600)S NFC(Near-Field Communication) 3]=2H-(640)<F 5 EAl
Z 4 k. NFC 3]Z7(640)+= RFID(radio frequency identification) XEFECl 7]1Z3te] HIHFH2A @A
SANES ATstes H4EH, 047]’\1 NFC 3] = 5-(640) ¢k =2F(600) 2]5-2] NFC-Qlello] &4 Hufo]=~E5 (&
So], "NFC E]XECE") Alole] BEAS 715 317 98] A7) §E7F AT, NFC 3 ZH-(640) % oFHE)
v aast AZFEE NFC Alol7] B NFC Alol7]|et AZLPE Z2AME £33, NFC Alo]7]= NFC Alo7]
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glo] @ NFC 2818 Aggto =xn NFC 3] 25(640)° NFC 71555 AFsh= F/I1CY 5= k. NFC 228 NFC
Aol715 Aosty] As| Z2AAC 93] AalE 4 UL, NFC Aloj7] AolE= <A RF AEES &35
A8 <rElv 2 4F Alolstr] S8 NFC Alol~]edl os) A" 4 vk, RF 2EES, A9 vo|HE NFC 3
2R(640) 2 FABAY, T ZHEF600) 3 2 FA NFC tulol (o= % , ZUFEE EiE NFC-2
o o] 53 POS W)} NFC 3| Z5-(640) Alele] dlol8] dES 7MASH] f8 % NFC Bl 2(A7), ~EA %
© £EE o du=yd vlo]a 2ol HES FFFE 4 vk

= efolr Qif(ezxe)% ZE(600) ol dM=mAY, ZAEF(600)] AAHAY, wE olgt e ZIPE
(600) 2 SA7FEsHA AEH fd 574 fulo]~ES Aol d FAslE ~AXES S 2 sEdo] 842ES T
s % of A

=( 600) el EAsEAY L

AT Cﬁ‘r‘ﬂ‘ﬂ 3= H-(646) =, EHF(600)9] vt HEVES &
A =5 §&sh= JE =dolHE

= v 4/E8(1/0) Yupelagdt Asagsd 25s Al

Ee = 3. dE 5o, =ftolH 3EAE(646)= HaEwo] tuto]zel ik AAE Ao B §E8)

A3 HaEeol ‘:E}O]‘ﬂ ~%i(600)4 EM*i"J e o] 2ol tgh fAAS Ao B FEsky] 9%
A Bl =620l B AAAE Alo] =

s1-838t7] #g Al Cﬁ‘r‘ﬂ =, EMC%(622)4 "—‘.‘—Zr oely EARESE B5staL/st v ENCE(622) thit <A

25 Aol 2 3gt7] f% BMC =tolds, dHlH = oujx] AR yupolzo] gk A AE Alo] R &5}

7] 1%k bk =2toln], sk o] v e tufo]Aasel] ik GAAE Aol R §8h] A% eve =2t

H
e el JAH S ZFE(PMIC)(625) (3 "AY ] 3 25(625)"2 AAE)v FAF600)Y Hhgst H¥AE
Ed AFEHE d8S #HE F Ak, 53], 71AUY FZF(610)00] FASke], PMIC(625)= Y A9, Ay
2ALH, wiEE Aojgd 4= Jduf. PMIC(625) %, ZE(600)°] vlE 2] (630)°] 2

o
tlulol A7} UE(201, 202, 301)o] 232 w =F x3= 5 ).

 AEs FFLE F AdS u, dFE 59

A5 HAA] el A, PMIC(625)F ZEHE(600)9] thdst 41 WAUFES AT = AU, ol¢t & o

59 45U = 9. dE , ZE(600)0], Hulolarl EFHE S & AT Zlog o] uwel RAN

ErEof] A3 HEHo] 3, RRC_Connected ZFElel Jqubd, UYulelx~= A4 7|ke] nH|EE o|F
A

™
DRX(Discontinuous Reception Mode)Etil L&z Adefo] Y& 4= g}, o]t A F<, =
2 A HAE S A Add ¢ Jda meps] dHE ¢ dok. A" 71z St doly Ef
g, EHF600)2, tulo]art MEYIRFE HEAHT Ad F4 d=
S T &=, RRC_Idle A2 A" = Jdul. ZWE(600)> 2AAH (very low power) AEIE FHar,
Fol =7} oA MEYAE g2datr] fla F713 o2 do]afista o]oja HThA JJrJ E}—rﬂ%, o]
S Fggrt. FAWE600) ol gt FEjlA HelHE FAIsHA ZF& A
I4& thA] RRC_Connected AElE Holxojof 3t} FIbH ¢l A R== tulol Ay} wHold HA(E %= U
7t

A AR WALl ) ET 1 VIS 9 vEY A o]&TbsskAl @A F&F ¢ dnk. olggh A
B<t, fufelaE HHo R UEYTS HE7Munreachable)stal ¢Hd3] A ka4 Q) o2k Azt
o AEEE A9 dHojEe= & XIS x5, Ade] &AMtk g E .

HIE 2] (630)E ZAE(600)0] AHSE TFE ¢ AT, R gEoA, ZRE(600)S LA4F Yol wjx= o]
FzrEl ¢ Qla, A7) agEe AZHE AY FFYE M 5 Aok alER630)= BFE ol wiEHE, 5%
-37] Wigg, dAad ofd-g7] wiEE, ¢FuE-37] wEHeE, gE-37] WEE 59 5 Aok VX ofEE

Aold el et 22 Ay FAdSelA, e (630)= AP F-2t(lead-acid) Z}%i} e d & .

AR FHAEA, wlEE(630)= BlE 2] #2] Al~E (Battery Management System, BMS) Hi& wlEE] ZYH
3 F1H rRE TesAY e 29 ASHE "2ntE wigE 'Y 4 Aok, BUSE HEIE](630)2] T4 A
(state of charge, SoCh)& FA3}7] 913 Z=%E(600) o 23hE 4 vk, BMSE #IE ] (630)2] 17
(state of health, SoH) % 7|5 “tel(state of function, SoF)e} #2, A7 dFES AFsHr] Y3, wige
(630)¢] e FJErEES EYHPSE o AHEE 2 BMS= WiEIE](630)8] AEE ofEeAlold =
F(605) v EHE(600)9] e AXAEES A4 + 9)\‘3} BMS= g, o ZEl Aol 32 5-(605)7F Hi
HE (63009 H == ME(630)2FE Y AR{F ZES AF FUEHPNES F&ste old2a-tXd
(analog-to-digital, ADC) ®27]& XT3 &+ vk, FA Fu¢, WEHA 57, 7A FiF

gl SguHES ZPEF600)0] 3T = e AHES AAsI= o A8E 5 U

A9 550625), = 7] =] AZEE tE d¥ a9 BUSek AZE o] wiEe(630)8 4T
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(625)2, d& 59
2712 gAE 4
A 3RES HHE1E](630)4 E¥
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%

FH = HE(600) LHA L ohzﬂure Ea w0z A
= s, A wiEe Sd 327} Busel E9

At
N
do it
:%
-
r>~
rN
IR
4> 1
o & ok
o

4 e B
.o ot
poss

¥
=
=
i
i
o

2 olel Weh a7HE AR $EE 4 At
5 Al o

£
gaho] sl

s =
h R

KeN
=

]_

=
rlo

2

o

o

1
2% on
>~

o S ofy i Jf O
o

i)

2

-

2

=¥ ol

50
e

mln

>~
=

FISoIL SR G0 FREE) Ul EAAY 0] 4 G A/EHA0) Dol
=AF(600) 78] AHEA}F 28-S THs s steE A
= (600) 7] FH FAXUE A3 X—}%% Vst steE AA" FH ﬁ;ﬁ_LdE ?_1\513‘1]0]1:
AFEAE QIEH o]~ FRE(650)E ¥F tnlolx I2H 9 EHE
tufo] 2 ﬂil‘%E, 53], st o]de] %EV—, T 7P HES(PAY,
-2 B3 EX]~39, vlo]32E
= 7 . =9 Hlo]x 3|2 E = AR, o7 AA dAs5E, o
= YelyAY o9t g HARE ALsly] $18 o Euly me
2 mRe, 59, s o A
S(A0), LEDE)) 2 chER A7
o, A tJ2Zgo](Liquid Crystal Display, LCD)E, LED =B
=58 z3EE Qoo F¢ 2r]9 H
s, aEE, dEv T 7“11]
ol BERE EF A3AE
FEEClA, A 3] =5 (621 )
i/ﬂ AREE QAL Bk o E
1151 )R AR = 1, QHelvk 849k #AE"E NFC Al
= NFC 28= AX 8158 #5sa/stAY o2 NFC-Qldlo] &3 o
VE QIFHo]~EL, H3IA vy ¥E, USB XE, 2U]2
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Z2E(600) 2] AEXUEESLS [SA, EISA, PCI, PCIx, PCle, TTP(Time-Trigger Protocol) A]Z
&l (FlexRay system), = 1ol o] bU& 7|&EeS T 499 9 7VeEss 73
2o AEAEXN 716 Agste] AR BAE F k. MA/IXE dF S0l So 7]
Stk T Wa/IX AZEE, e Folurks 1°C glE ol
% gl
o 3ER(710) @ FAH ZTEE A= WE(RFEM)(715)9] oA]1Z <l A
EHEES dAgt. 71AgY ﬂiT(m)b =5 % % 69 7[AYY = % 510, 610)° Z+z+ ti-g-3tct,
69 RFEM(515, 615)¢] Z+7} t)-¢3tt). TAlg Hle} o] RFEME(715)L Holk EA|
# ¥ RF(Radio Frequency) 3]Z%-(706), FEM(front-end module) 3]Z(708), <Heluy
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FAMERA 222 8 B4 A VeEs FRGES

A Ao} 7IeES AE Mx/Rx, JaY/Had, T4 Foe Al

Atk 4 AN FEEdA, 71AYY d=

Fourier Transform, FFT), Z3Yg, T Zx"dold W3 /Wl 7S g ATE.  LF AA FE)
S A, 71409 s|25(710)9 JdZF/HFZY 3|2H EF XM (convolution), HLwWFoY EEFM(tail-

biting convolution), Eii(turbo) H]E] U 9i2JE] #HAF(Low Density Parity Check,
LDPC) Ql=dl/t=y 7)& Ef}%% T 3 Jdzd/H3y 7)sy AA FHES oHs o5
2 AFEA ga, e FeEME, b2 14?‘%?‘& 71ee 2 5 Aok, 7AW FZF(710)= RF
B 7E(706)9] A Al 55 ZEA|ASIAL RF S| 25(706)] F4 425 4
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z)oF AN S AR, AN IRF(710)E vdTd T Ao VsES dEFT 5 AU

Aed 325 9/s 7|AYS 325(710)9] Aol =242 st oo T e dH-Fo] ZRANES X
shel = 9tk 9 & 9], sl oA TRAMEL 3G ZIAHY Z2AM(704A), 4G/LTE 7AW Y Z2AA
(704B), 5G/NR 7IAWSY ZZAA(704C), H= vE &9 AdE, AT I oEes FF odE
A E (A, 66 ) tisk dF & 7YY Z2A )(704D)E EFE 4 Ak, e AA FEHEC
T T Y >

(& s}
AR wm2a(7046) 0] AZEH T Z

et

dl

1, 71A9Y Z2AAE704A WA 704D) 2] 7T F 4F EE 2A
d FRCPU(704E) S B3] A== REE o X3d 5 vk, oE A s, 714U Z2AA
E(704A WA 704D) 9] 75 F U e dEe A4 dEy AEe A%d A-E HE ~ER”HE e 24
E5E50] 2dd st=do] S (Rd, FPGAE, ASICE B)EA Algd & Avk.  Odd AA
FHE| S A, WRE (7046)= A AZF OS(RT0S)e] =28 I=E AT 4 9Jomn o= CPU(704E) (Ex= =
71 Z2AA) o AdE W, CPUTOE)(EE T 7[AUY Z2AA)RE s 7IAYY 25

(710)9] gh2ES B staL, A9ES 2AEDEA 3t T oA Ik, RI0SS] &L Enea®ol ¢

3 AlT® OSE™(Operating System Embedded), Mentor Graphics®©ol] <3 #|&%¥ Nucleus RTOS™, Mentor

Graphics®9l ¢]3l A]-¥¥ VRIX(Versatile Real-Time Executive), Express Logic®°l 2]3] #|-&%¥ ThreadX™,

FreeRTOS, Qualcomm®ol 2]3] #|-&%¥ REX 0S, Open Kernel (OK) Labs®ol 2]3f] A& OKL4, Hi= B Ao

= A5 22 499 & AP RI0SE 23 4 Ak, =g, 7|ANY 3 Z(710)= 3ht o]

e gAY A5 ZZAAM(E)DSP)(704F)E 2. U2 DSP(E)(704F) = &F/SF8A 2 o= A
S ¥gsta, g2 AA JHEdA e A T2A 8AES X5 4 Q).

FEN S0l A, ZTRAME(704A WA 704E) ZH2+e W2 2](704G) 2/ ZHE vlolH S A%/Fa87] ¢
e wimE QIgdol25S 3T, VAW I2F(710)= T IJ2HFE/Hnto]2E T4Vt
=1 | gk skt ool QEHol~E, oA, VAW I 2H(710) &) R E/ZEEH do]E
AE/541817] f1g g Ho)~; & 5 9 & XT9] ofF Aol 3| ZF(505/605)Z/2FE] dol8E AL/F
A7) ek ofZE Al I ZHE QEHolA; E 79 RF I 2H(706)2/ZHEH UHolHE AL/FAE7] 3
RF 3=5 <gHoelx; 3l o]ie] FA sl=dgo] a5 (dAY, NFC ALIEE | Bluetooth®/A A=
Bluetooth® HIXUELE Wi-Fi®@ AZUELS 5)2/ZHE dolgE AL/ gt T4 st=do] &%
QIEFo]2~; F PMIC(625)2/ZFE HE Ex Ao ASES Zd%/TLoM et A= e QlEH | ~E F7}
2 298 4 9.

(g AA s 2349 7 J5) dikded AA FejsedA, 71ANS I Z25(710)=

g 714N AARES E3ehal AL ABAAES S8 A2 28a (PU ABA2E

HAlZ=E 3 QlE#o] s AHAA gAY 7IAY HEAIZRES T3 e A
B3 A5 AN ApAzEe] AZYE

-F-3¥9E H&E | NOC(network-on-chip) T2E,

§_7<4Zx: 7]’"0 _Ltg—s 2~ 0o

H AR
4 &) FEe, opgw
=

|
o o
=)
Y o
I
wg, ol

:

O

MNBEAAHE 242 B A A A8 ¥Q
W =ouE Ay 22 dF
2 DSP =5, HE wEg, =*
g2 gy 3
25, 2/Ees o A 55 13%
A 71Ag S 2F g/ A Fas SRRy
o
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AA FEEA, 7AW F2E(710)= sk o] A Tl ZRE

ZEAA" e "ZRES TIAA 25" 2 E 244 Ea

S sk NE Z2AA Yulela(E)E X o5 AA FHECA,
2

PHY AT 71552 dAsd T4 Ao 715E5S s, o5 A JHEoA, Z2EF T2 A 3255
sttt o] e FAM B4l ZREZES] tde ZREF ATE/AHEES FAAIIAY FAST. Al ddlA,
TREZ I2AA JEFE VARG FZH(710) Z/EE RF S ZF(706)7F nmfave 41 3 2H T AR

2 A3 A=y B4 2R A7 A$- LIE T2EF AEHEE 2/EE 56/R Z2EF dEHES 5%
A 4= ok, Al dolN, TRESE ZT2AA 24 NAC, RLC, PDCP, SDAP, RRC, ¥ NAS 7]5E5% &34
Z Aolt}. A2 doA, TEEZ T2 AA IEHE JAYRY IZH(710) /= RF I EF(706)7F Wi-Fi
A A"l ARl 9 3l o]4ke] [EEE 7w ZREIFES FAAZ $ vk, A2 oA, TREF =
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[0147]
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[0149]

[0150]
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SIHS3 10-2021-0116626

2AA 32H= Wi-Fi MAC 2 LLC(logical link control) 71%55S &A1 AHoltk, ZREZ ZaAA 3
B2HE IREF J|5ES FFA77] Sl iilu 2= 9 dolgE AAstr] $g st 1*‘4 Hﬂuﬂ ?Z

A
A4 molEe THE 4 A, A9 ARG Ta, i 2ol 24 Zesae) o

3t F BAES YT = Qg

2 HAAMo] =old VAU I2H(710)2] thst st=go] 8452, dF Eo] 3y o HAH FZ(I0)

585 xFste &y Q 32 HrEd &£Ydd 9d o 27) o] ICES EEEte=
]

717
dE]-3] BE2ZA FEE 5 dn. ddeA, 7IAdY 3 245(710)9] 5l
FotA =FEHAY, e 59 2 HE A wjxE & Ak, & delA, 7AW F=F(710) L RF
3 2H(706)9] T4 HAIFIUEE F I8 I ARE, oF 59, SoC =& SiP(System—in-Package) 9} #Zo] 3
A F&8E ¢ Jdrt. g2 dA, JANY IJ2F(710)9 A AFXUEE F I8 EE= MY, RF 2
(706) (Y= RF 3] 25-(706)9] vl Az=daE5)et F27bssiAl A1E39 e SoC=A 8= + k.
T e dedA, 7IANY IJ25(710) L ofEgACld FEF(505/605)¢] 74 HEVEE 5 dF T A
T 57U 32 ne(dqAad, "HEH 716 F2tE E SoCERA A FEE = ).

AN HAl FEEA, Z1ANS 2R (710)= st o]t T VlwEN sdted BAS AT Q.
dE B, g5 A FaEolA, 7AW 32 (710) & E-UTRAN Ei& thE WMAN, WLAN, WPANTJrO FAE A

3 1A B ZE(710)7} St 2Fe] T ZREF EA EAL AYIIEES FAHE AA
FHES tUe BE 7AYY =RE A dd 5 Q.

5] 2 5-(706)+= H]-£8= w4 (non-solid medium) S E3+ WZH HA7] HAAS ALg8le] A4 YEYAES
o] FAE JFeetA & 4 k. ugsk A FEECAA], RF F25(706)= T UMEY L] FAIS §o

=

stAl 3F7] fEl =91xE, HHE, $E7]E 58 XY 4 Avk. RF 3 ZH-(706)+, FEM ﬂif}(mg)ilﬂra
FAEE RF AEES 31 fdsta 7[AYY ATES 71AUY IJ2F(710)00 AlF3s] A% =255 ¥
st = e A AE FARE e £ Qtd. RF 3 2H(706)E 3, Z|AUY 3 2E(710)0 2 s 111% ==
ZIANS ANEES A wsta RF £8 25 ES $418 8] FEM 325 (708)°0 A|F3t7] g 3255 X
e = Qe A AE ARE ¥23E 5

AR AAl FGEEoA, RF 3 25-(706)2] 4l A% HA2E WA 3|28 (mixer circuitry)(706a), S%7] 3=
F(706h) 2 ¥ 2F(706c)F X 4 k. A HAA] FHENA, RF IJ2F(706)2] 4 2o A2=
Ly 3| 2Z5(706c) 2 WA I2ZHE(7062)F I F Ak, RF I2ZF(706)= Hgh, 52 Ao A2 9 54l
2% AR wA 3|EP(706a)°l oF AHES A3 FIFE S A FAE7] IZF(706d)E X[ F
ATk, AF AHA FHEAA, £ s AR A FEFE(7062) = TV IZHF(706d) el o3 ATH= F
A Fugrol 7]1x3ke] FEM §1 F(708) 258 41¥&= RF A ES 318 M es F4E = v, $F
7] 3R B(706b)= FeF WaH NESS ZES e A=

o= TdE ¢ glar, FE SRR(7060)= &9 1A
58 A7 ¢l s e ﬁi%i%ﬂ kA e AZES AANESE 4% LPF(low-pass filter
Ti= BPF(bandpass filter)% Atk =Y JANY AEES FUHAA Z2ANE fE 7IAdY 2R
(710)ell Alzd 4 Ak, G5 AA BN, 9 AN JAEES AR FIrE 7IAYY AsEY
BARE, o] AL axio] ofyrt. AR HAl FEEA, 2l As AR WA IZI(706a)= FE UAE
EFE 4 AN, A FEEe] WFTE oje g HollA AlgHA= &

e
> fﬂ

o 4

A A e EAA, $A Al HR9 uA] IZF(706a) = FEM 3| 2H-(708)e] tis+ RF =
sk7]1 f18l 7] F2E(706d)el s ATEE FAEE Fagdd vlxste Y AN Al
L ARG I ZE(710)) ol Alsd = o, DY 3 Z5(706¢)

AR AN HeBA, FA AE AR wA FRE(706a) L 4 AT AR wA FRIE(706a)E 27] ©]
qo] MMES ¥ T 9)3 44 2 shek W 2 ger WS 98 widE ¢ k. dF A FuE

X
23
>
1‘01' 1‘

AR A S ZF(706a)%= 27 o]l HMAMES X
Al 4(1mage reJectlon)(‘ﬂlﬂl’H st (Hartley) olwA] AIA)E A&l widd + Urt.

AA FEEAA, FA AE Fme A F2R(706a) B FA AD P A ﬂif(ma)h
71, AR sk wE B AR sk WS s widd 5 ok, 45 A FEElA, N5 Az
2 2N ANS AR wA 3 EH(706a)= Trfﬂ—*B‘ﬂE]iﬁ}ﬂ(super—heterodyne) A& 93l

R X
10

N _iﬂ
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fr
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o
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ofx
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[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

SIHS3 10-2021-0116626

o o
- -
g NTELS ‘:] RS 7]X1EH MEEY & Aok, olgst uigkAd AAl FJEEolA, RF
B2H(706)= ADC ¥ uyR"-opd 21 W3] (digital-to-analog converter, DAC) 3|ZHF& X3gd 4=
AY 3| 25-(710)& RF FJ2F(706)9F Alsk7] 918 dAE 714 Qe o] ~E 233 4 Qlt}.
[e3]
=

Nofoox N

A% Fol mE AN GHEA, Zzte] AREdd] gid AEES ZeAes] A6 Y B4 IC H2y)
AFE 5 A, AN Felge) wEe oed HolA AFHA e,

AHE AA e EoA, A7) IZF(706d)+= T E-N &4 7]|(fractional-N synthesizer) T ZIAY
N/Nt1 @471 4 AARE, & FIES T Fd7IEe] 4T = don=z HAA FJese HF7t ot
oA A=A ek, odE B0, AV IZF(706d) = LER-A 2w 3471, F34 Al 7] (frequency

T
multiplier), T Fu4 EF7|(frequency divider)E zt= A 14 FIE Zdhst= FA471d 4= Urt.

37 FZF(706d) = T 48 B 277 Aol g 7]Z3ke] RF 3| ZP(706)9] 94 I ZH(706a)
g AFES Qe £ FugE FHENEE TAE 5 o A8 A HEEddA, 7] 2 (706d)E =
A N/NH FAHE7D 5 2

18L& VCO(voltage controlled oscillator)ell 98] #A|&=E 4= AATF, AL
f1o] ofr}. #F7] Alo] YL dte Y Fogol] wet AN I EE(710) e ofEg Aol 3
§-(505/605) 5 ©o]= slitel o9& A2 ATk EF AHAA FHEAA, EF7] Ao dE(AHg, NS
Zg 7ol B =T (505/605) o3 A= MLl 7 xst] &9 HolERFEH ZAA" + Urt.

RF 3 Z5(706)9] A7) 3 EZFH(706d)= 7], DLL(delay-locked loop), HEIZ=A 2 A F417] (phase
]

o
==

accumulator)& E¢e 4= vl AR A FelEoA, EF7]= DMD(dual modulus divider)Q 4= Qar, £
& F2b7]= DPA(digital phase accumulator)¥ <+ Uth. A5 AA] FejEclA, DDE ZIME FFHE A
stz S8l (A& 501, Mok (carry out)ell 7]Z&sko]) N = N+l 5 o] shutell o8 ¢ ANsE &5
3= A" $ gtk AR A A FeEA, DLLE AAA Y i (cascaded) FE7Hs3 A &
259 AE, A A&7, A3t A=, 9 D¥ £ 55 T F k. olge AA] FEEdA, Ad &
A5 V00 F71& N 53¢ A HAEE Yres 7449 5 i, o714 Nde A4 #ddd d= Ad
8459 —’FO]E}. o] #] %k Hc}élgi, DLLS A< gels T3 F Ao O}UrJ VOO AtelZolgts He RAs)

ls
M
o
i
N
Ho
o
=
N
Auj
[z
=
Iy

m
mlo
2
ol
%
O

A5 AA FeEolA, FAA7] AEF(706d) = &9 FIFEA Aol Fa4E AAES 74849 F s W
W, & Ax FHEddA, &9 FIee Aol Fa v (dAad, Aol Foe] 2u), sfElo] Fuke
o 40)Y = A2, AR sl oo Aol SFES Z2tE g TN vy AEES A 9
a Au A7 D BEF7] 25 T ARE vk, 4F A FHECA, £Y FIes L0 T
(L)Y 4 Adrh. A HA FeEoA, RF 3 25(706)%= 1Q/E M27](1Q/polar converter)E ¥35tst

FEM 3 25-(708)+ 4l 2o A2E X388 5 i, o] F4Al A5 AEE <HHY oo (711 25H FilH =
RF A& &) s st 2ld ASES T8 FAE ASEe] TZ2E HAES F7F Z2A4S 98
RF 3|27 (706)°] ATs=F FA4E I2HE ¥ = k. FEM 3 2H(708) & E3 54 AE HA2E X
ek 4= 9lar, o] $4 AlE AZE e ool (711) 9] Y 24E T sl ol oE £28 s RF
ﬂif(mmoﬂ o AFHE FAE A% AEES FHFAVNES FAE IEFTE XFT  Ark. o A
Al FElEAA, $4A B A A5 BRES T3 TEFL2 RF I Z5(706) A9, FEM 3| ZF(708) o A7k, T
= RF 3 25-(706) 2 FEM 3 25-(708) & EFolA Pdald 4 Q.

A5 A P SolA, FEM 3| 25-(708)= 41 RE9} 41 B 524 Atoloa ~9A357] 913 TX/RX =94
£ XEE F 9 FEM 3Z2F(708)& F4l 2% A2 9 $21 25 HA2E X33 ¢ 9lvh. FEM 3|25
(708)2] 21 A% 73&% FAlE RF MBS S35t 28 489 RF AEES £ 024 (A, RF 3
BI(706)°0) AFE7] 91 LNAS 233 = QIth. FEM 3] 25(708)¢] $4 A5 A=E (4, RF 3 =5
(706)°l 98 AF==) 94 RF ASES TE3517] 913 PA(power amplifier), % Sl ofgle](711)9] st
ol Aol ¢telY @ A4Ed 93 F& AL 8 RF AZES A7 93 st oo dHES 238 F 3
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[0165]

[0166]

[0167]
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o

bt ool (711)= sty ool Stely ex5S 6, olE 442 A7) AZES A JEE Wi
of ¥715 &&f olestAl sta FAlE A SEs WAV AEER MasESs Ay, dE 5o, /1AWY
27100 o AeH= HA" ZAdY AEES st o)) Y 2AS(E=AEA 48)S 26k
bt ool (711) 9] QHHlY 8458 F8 TFHa $A1E ofdRI RF ASE(d], Mxd 33)= W
#Hoh oty 825S AU, SR, B o8] 23U A <MY 8252 F BAA A <Y
A A/ DAY =l H = wpeh o] v WSR2 g4d 5 ok SHElY ool (711 st o de] 14
32 neso #9 A Alxss velARAEd(microstrip) tHlUE HEE 1 HYES 23}E
Sith. QrElL ofglo] (71D vYd FEEE HE EU( fmlH A (A, A A

2 =

[}
i, 7% FA glE 55 AF&38le] RF 3 25-(706) /X FEM 3] 25-(708) 2} #

ofZelAeld B =5-(505/605)9 ZRAMNE B ZANY IRF(710)9] ZEANES LRESE S99 sk o

° =9 8AES Adss d AR F . dE 5ol 7AW 3EF(710)9] ZRANES,
H%gi EE 5_?1%3}04, AT 3, AT 2, = AS 1 7Ies A= b A2 o 3= i, of&g7olA
A= delH (o, 7l wHeolg)E ol As
2 & WA A dE= Bk el AT 32

S A =
3171 1*1 1:1 mﬂol 75 E RRC ASS 2388 = gk, B gAldo AFGEE vk o], AF 2+ 1]
A o AAS 71E¥E MAC AlZ=, RLC A& 2 PDCP AZ=S X33 4 rt. E "HAA A AFH+E ubet
2ol AlF 1& d7)olA © A 714 5= UE/RAN ==29] PHY AlEE ZE3s 4= o}

>~

T 82 tekd AA e wE, B4 5l tulolxdA fLdE 4 gl
o, 53], & 82 UUd TREF AFE =
8] 3t7]9] AW 56/NR Al=F REE B
EE S tis] AFTHAN, = 89 HIE F 4F v AFEE U2 74 24 HEST A="EdE 487}
s = Q).

B (800) 9] ZRESF ATES, dAHY dA ¥ oE W =2 AT 7ITE ol9dl, PHY(810), MAC(820),
RLC(830), PDCP(840), SDAP(847), RRC(855), @ NAS AF(857) & 3l o] dS X & Uy, Z=2EF A
FE2 20 ol EZREZ AFE Ao Bals ATE F de s ode Aujza A
FRJAEES (AW, = 89 olo]¥lE(859, 856, 850, 849, 845, 835, 825, 815))& 33 4 glr}.

PHY(810)= sy o] & §41 Ynlo]|2E2 RE FAHAY 9 $4E 7 Qe F84 AT 21EE(80
5% 4 W FAs = 9k, EgF AFE 25E5(805)E E g =oEE AEY e ) o]it9
294 YELES ¥ 5 ¢ Az 2 FY (adaptive modulation and

k. PHY(810)& ®HA Ag e A3H wx 9
AN (dE 59, 7] 5713 2 A= EXS 95]), E RRC(855)¢F 22 o
e %—Xo%% F7t2 S S Adrk. PHYBI0)E A% ALEdd g og #

il fo /29, =84 ALEY
178& Eg F712 53

~ T

rward error correction, FEC) =
A4, el ANE da WF, D O SHE

, ZRAAS

g 4= gtk Al FelEol A, PHY(810)9] la®la 3l o]ake] PHY-SAP(815)E Eall MAC(820)9] Qla®lx
2ZRE 2AES ZaANEL AAES NACY Axelxd ATd ¢ dut. I8 AA] FeEd w=d,
PHY-SAP(815)& &3 E4lHe &S B AANELS ol o] dE AEES 23T + AT

MAC(820)2] U2®A(E)E 3t o]kl MAC-SAPE(825)S Fdll RLC(830)9] JA~HARNES 2HES ZT2A
Astal AAES RLCY AxElxo] A|F 4= gk, MAC-SAP(825)E %3] EAldE olgd 2 HE @ (AEL
Shuf oo 22 AYES 2T = k. NAC820)v= 232 AEEF AL ALE Alolo] WA, s o]F9
22 xHL*EETEi«] NAC SDUES A4 AEES 53 PHY(810) = AEdE TBE Aoz HEZHAstE A, NAC

Y(810) 258 = TBaRAHe| sht o] =4 AEde= tdeE4ds

SDUE_O /\ XHﬁE_Q_ E PH
oz "EZHYAse= A, 2AE" AR XY, HARQE % ol 24y, 2 =4
[}

= =1r=1 H
= A, NAC SDUEE TBE
Ad $AEE FAT 5

RLC(830)¢] A€W (E)T sty ]9 RLC-SAP(radio link control service access point)(835)E &3
PDCP(840) 9] QIA®IARRE O] 2358 ZRAYSHAL A|Al5& PDCP(840)9] 1A'z Aled <= vk, RLC-
SAP(835)5 Edll FAlH= ol 2 E B AAEL St MH RLC AEES 2§ 4 9lvk. RLC(830)=
Ern  EE=(Transparent Mode, TM), F3<1&% =X =(Unacknowledged Mode, UM), % &1Ly »=

_30_



[0168]

[0169]

[0170]

[0171]

[0172]

SIHS3 10-2021-0116626

(Acknowledged Mode, AM)E X &3dl= H49 2 R EoA 548 4 3lth. RLC(830)+= 9 A PDUES
A, ] ole] AEEo] that A= ¥HE 2 A (automatic repeat request, ARQ)S E3F oz A, = M
AN "HlelH AFES 98k RIC SDUES] 9, AaHEsSt 9 AxHS 23 4 v, RLC(830)&= Hgh, AM d

°olH HEFES ¥ RLC dlolE] PDUES Al-Al1HESE Adgsta, UM 2 AM dlolg AEFEES 93 RLC Hlo]H
PDUES AeAststa, I 2 AN oy dEES fla JA dHelHE HdEsaL, I 2 Al vlojy AFES 9
gk RLC SDUE<S #7]3kar, AM dlo]E] HFEo| ulst Z2EF &S #HEsa, RIC AZHES 34T 5
ATt

PDCP(840)9] <QIx=®W~ (&)= 3lY o]/ PDCP-SAP(packet data convergence protocol service access
point)(845)E %3] SDAP(847)¢] Q1WA (E) Z/EEE RRC(855)9] J2BIA(E)RZFE LS Z2A43
L AAES SDAP(847) 9] QIAHA(E) H/EE RRO(855)9] 1~HA(E)d A|88 4= gtk PDCP-SAP(845)%
Fa FAlEE oY 8AHE F AXES Sh o] FA W ES £3E 4 vk, PDCP(840)= IP Hlo]
B sy 4F 2 dFAE Hdsta, PP AlD2 M3 (Sequence Number, S )—'é—% AL, sk9 AFES
g A A9 AlF POUES x4 HEdS 733skaL, RLC AM gl {3 E F4 wojgEe g 39 ASE
o] AEHAA 39 AT SUES HAES AASIaL, Aol HH dolgE 453t 9@ dssssta, Ao HA
dolele] FA4 Ho ¥ 744 AF5E Fdstar, dlolHe EelH W Hr|E Alolstar, Ht FE(AE

el

=01, =3}, dE&s, FAY Be, 4 AT o)e F3E Ao,

Q‘L' rO(‘ mlo

1=K T oA

_]_TI_

SDAP(847)9] Q1~EIA(E S} o] Ake] SDAP-SAP(849)E &F3l s} ol e ¢ & AF TZEF QlEHEER
FEHY SHES »“Iiﬁ]*&o}ﬂ AA &S 3 ol o =2 AT ZZEZ JEHE g
SDAP-SAP(849) & B-al BAlEE ol#d 2HE H AANELS s o9 QS IE

SDAP(847)+ QoS ZEE<S DRBEZE W 4 3, I v x PW3dd 4 1, =3 D
Flss "
RAN(210)& 27H

By
E
o
z
>
mln

= [s}

Aal, UL WEgFoz 2= ﬂu%oﬂ el 5d3 WS He 4= gk, DRBY A, UE(201)2] SDAP(847)+%
QoS BE ID(E)ol e QoS ZE(E)l £8k= UL HAE 2 2 DRBol th3t DL R EoA #E5 PDU Al
AS W3 ek, WA B8S 7l 8] 98, NG-RAN(410)2 Uu lE|Flo]~E B3] DL WA ES QoS
58 IDE w4k £ 9k, "WAA WS RRC(855)7F DRB W A tidk WAl QoS 3ES ztE
SDAP(847) & FA8t= A& 9 4 9lom, DRB WE L A= SDAP(847)el s =42 4 U},
A FeHEo A, SDAP(847)% NR F&d| S0 v A8 5 Qlal, LTE FdAENAME AHEEA 45 = ).
RRC(855)=, 3}t o]A+e] M-SAP(management service access point)E E3l, PHY(810), MAC(820), RLC(830),
PDCP(840) Bl SDAP(847)¢] sl o] de] QAxdlAgs Eokd 4= 3l s o 3o ZRER 7S5 Hdss

o] s}

A, RRC(855)9] ¢l~El~E 3} o]4be] RRC-SAPE(856)S E& 3fvt o]4ke]
S T2 AT AAES sl o)Ak NAS AEES(857)d AFE 4 ).
52 (o2 So], NASY ##EH SIBE =& MIBEY T &HE) A AE HH 9

TS ok, AA e s
NAS AEJE]S(857)2HE Y 8=
RRC(855)¢] Wi AH|=E H 7|5

HREANEE | M2 A (access stratum, AS)¥} FAHF A28l Guo] HIREIJ|AE  UE(201)%2} RAN(210)
Atele] RRC &9l #Hold, g4, FART B A (5 &, RRC A& #lo]d, RRC & &9, RRC &% +
A 2 RRC ASE A, TRJAE-F-IJE T4 wojg s g4, 74, FAEF 2 A, 7] #eE E¢st=
Hel 7155, QIH-RAT ol54, % E 54 XS ¢ 54 #4945 =388 &+ vk, MIBE ¥ SIBE2 3t
L ol [EES EFE ¢ U1, ol 442 /MEAQ Heoly =5 T HolH X255 X8 ¢ vk

NAS(857)% UE(201)$} ANF(421) Alole] Aol HHeol Hu AES FAT 4= v}, NAS(857)E UEE(201)9] o]

54, 9 LTE A=¥E 9] P-Gel UE(201) Ateolo] TP &S &9 B FA387] Ag A #g dxss A4
s 4 Q.

kg A FEEdd wEW, wjdE(800)] st olde ZREE AHEES A=d tnto]la~E Abo]e] Al

5 S HH BEA 22 Ao ALgH7] g8, NR Fa oSl 1~ UEE(201), RAN =E5(211),

o Bl A= MME(321), NR F&HAENAE UPF(402) X LIE FHAEANHE S

GW(322) = P-GW(323) Wl FdHE Tol & 4 grt.  1elsk AA FESoA], UE(201) gNB(211),

ANF(421) 5 F sl odellA F3E = & s o)t ZREZ QEEES, 18s TS Fdstr] 98l

Zkzte] k9 AT Z2EF EEES AUAES ALE5te], TE dulo]x A Ee 1 1H°ﬂ TEE 5 s

ATh. A AA FefEolA, gNB(211)9] gNB-CUE 3lit o]

N

N
_>|i
1o
h=)
2
o
D
@

4
fr
Hm
|
2,
ful
o
o
ol
29
]
=y
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o] gNB-DUE9 =25 Alojsl: gNBe] RRC(855), SDAP(847), @ PDCP(840)5 s2¥d 4 i, gNB(211)9
gNB-DUE-S Z}7} gNB(211)<] RLC(830), MAC(820), ¥ PHY(810)& Z2¥3t 4= rt}.

A1 ool A, Aol HW ZRES ~ue Hu AZoRRE HA AZ7A S £AE, NAS(857), RRC(855),
PDCP(840), RLC(830), NAC(820), =l PHY(810)& ¥&<k 4 flvh.  ol2fdt oo, IP 75 (861), SCIP(862),
2 YAl AT Al1E® ZREF(application layer signaling protocol)(AP)(863)S X ¥ste 749
A5 (860)2 NAS(857) 9] ol ++5 4= gltt.

NR T3Sl A, AP(863)% NG-RAN ==(211)9F AMF(421) AFolo] Ael® NG gl o]~ (213)e] g NG o=
Al ZREZF AT (NGAP =+ NG-AP)(863)Y 4 AAY, Fx AP(863)+ 271 ©]d9] RAN =E=%5(211) Ab
olof o Xn JE ]2~ (212)90 gk Xn ofEFA A ZREF AT (XnAP & Xn-AP)(863)¥ 4 Utt.

NG-AP(863)& NG ¢lE]lH 0] ~(213)9] 7]5ES A Y& 4= a1, EP(Elementary Procedure)%%
NG-AP EP¥E= NG-RAN ==(211)9} AMF(421) Alele] A5 zrge] f4ud 4 r}. NG—AP(86
55, &, B-ddE Auas(dAd, UE(201, 202)o] #@ed Anxs) 2 v UE-4
NG-RAN :==(211)%} AMF(421) Atole] HA NG 18 H o2 A2l xe #Hd /\1‘31&%)%
g3 Mu|aEe, 54 o] gdo] FubE NG-RAN =E=E5(211) 29 Ho]d 2459 %
% AMF(421)7} AMF(421) 2 NG-RAN %==(211) uld] UE ZH~EE 89 44 9/m=
3l7] 913 UE 2Y2E 8] 71%; NG-RAN Ul9] o] 5AE& A 43t7] 93 < 2
F-E] 9] /EPS Al ~BRIER S o)l5d S A Usty] gk AE-A|28l HOE| gk, ECM-CONNECTED
3k ol5A 7% UE(201)¢}F AMF(421) Alololl A NAS WIAIAES AE = Aet$egsr] 93
+ 7% ANF(421)$}F UE(201) Alele] A#AdS A3ty 913 NAS =& A" 7]%; NG QE=
NG SIH#ol~5 &3 dEEs REUHPS] 918 NG A H o~ #E 7] (
HAA 5SS AFAY Fa A5 8 FQ BREAN2ES FHAs7] 93
HAIA] A 7)%; ON(220)& Z8l 2719 RAN ==5(211) Alolo] RAN 4 BE(d ,
(performance measurement, PM) Hlo|H )& 233t dAE3st7] ¢ +4 A% 7%, ‘%‘/EEE o2
kel

SES TYHAT o5 ABHA e JITES XPE & Ao

(@]
o g Nlﬂ > Fk*l N
mx&éﬂilon?i
o o m&"—“—“m
;?&%
d
m
:{°°1j9°}m T;h
&S ok op
o 2 on o
HH 2 )

> o o :°.1:'
e o o ol'

Mook R

XnAP(863)= Xn QIH#H0]=(212)9] 7%
& EFE 5 AT XA /1w olBA
7l s AgEE ARE, A, A=
B 2Y2E s14 825, RN ol 835, o]F % Bd AAE 52 TIY & Aok, Xoap =W A
5o 54 BoDd] BAFA e AAES, odn), Xn AEAolx A B A AAE, NG-RAN dulolE A
A%, A BY8 AAE 5

e NG RAN(ZH)(‘EL E- UTRAN(310)) HH UE 015*4" éﬂ%“%
e v 2 HAa HAAE, N AH AES dAE, B 2Y92E g4 A

LTE F+& S04, AP(863)E E-UTRAN :==(211)9F MME Alelo] Ao S1 Qe #H o] (213)] 3k S1 ofZ& A
old ZREZ AZ(S1 Application Protocol layer, S1-AP)(863)¥ 4= ALY, i AP(863)E 27] o]Ate] E-
UTRAN :=Z=E5(211) Abeloll Aojd X2 SlgHo]2(212)0] tdh X2 ojZE Aol ZREF AlS(X2AP E+= X2-
AP)(863)d = Slt}.

S1 o Zg A ZREF AF(S1-AP)(863)> S1 AEFH o] 29 7554 AU & ar, o)™ =25 NG-AP
o} §AFEAl, S1-AP:= S1-AP FPES E¢3 4= 9Jul.  S1-AP EP+= LTE CN(220) We] MME(321)9} E-UTRAN ==
(211) Apole] Az =g F49Y 4= gk, SI-AP(863) MH|AEL 2709 IFE, &, E-dud Muxs 4
Hl UE-d#td AMul2ES X8 4 v, o]8fdt AMu]|2=E5L E-UTRAN FA A2 w|o] 2] (E-UIRAN Radio
Access Bearer, E-RAB) #a], UE 58 A, o]%A, NAS Az29% A4, RAN AR A (RAN Information

Management, RIM), @ T4 AFS AT o] &R AHA] = VTES T

i

Hil

Hd ol
O

X2AP(863) & X2 QE|H o] A~ (212)¢] 7|%5E5S AYT = i, X2AP 7]0F o)A HAXE 9 X2AP FEH FE
S ¥k 4= k. X2AP 7]WF o] FA AAELS E-UTRAN(220) 9] UE °]&4

< #EH] 8 AMgEE A
2HE, g, A=W FH] 2 FHA HFAE, SN dd A HAAE, E SE2E AN 2 E SEXE §A &
2HE, RAN #jo]d dxts, olF A& A HAs o8& X7 f‘fa 4= ATh. X2AP F2¥ HAEL 54 UE(20D)°l
HAEFA e dAE, 011 Adl, X2 AEHolx MY E A HAE, 3 HA FAE, oY A AxE, A
g3 Has 55 8T 4 U
SCTP A& (tjerd o2 SCIP/IP AlZoz AAH)(862)L o ZeAolAd AlF WAIXAE(AA, NR T oA S A
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o] NGAP H=+= XnAP WIAIAE, T+ LIE 13
ATt SCTP(862)& IP(861)el <3l

2
R
o,
w
—
5

H
rr
><
[\
&
h-y
~
R
urt

o] R Hdes Aed &

d&
APEE P ZREF JEHow 7|xse] RAN »==(211)¢
[e)

> rBL

AMF(421)/MME(321) Alolo]l Alzd® WAIRE2] A e ALS wgst 4= k. AHY Z2EZ(IP) A
(8612 3 o=y 2 #ed" vE = od Ak S gl AR FHA oA, 1P AZ(861)2

Kel
PDUES Addsla 2w3l7] g EQAE-F-FQE $48 A8 4
L1 A ]

= T
Ak, olg} #HSIY], RAN ==(211)+
ARE wgslr] $38] MME/AMF<}e] L2 2 S

\=] O &S >~
A EE TS T ok,

N
)
I
M

A2 ool A, AMEA W ZREF AEe H = = &, SDAP(847), PDCP(840),
RLC(830), MAC(820), 2 PHY(810)Z X33 < 9t}. e HW Z2Ex ~ge R FHGEA 9
UE(201), RAN =Z(211), 2 UPF(402) Alole] &= LTE T3S Ao S-GW(322)¢} P-GI(323) Alole] EAlS
Al A1eE £ Urk. ol#E dolA, A9 ASE(851) SDAP(847)9] AR &= £ 9lal, AEA dolE
O IR ES(UDP) 2 IP ®BeF AZ(UDP/IP)(852), A& W] )3t GPRS(General Packet Radio Service)
Hd® Z2EF AF(GIP-U)(853), ® A&} ™ PDU A% (P PDU)(863)= X3S 4 Urt.

AS VEYI AF54)("HAE AF"o2E AAD)L [P dE Ao 752 4 9ar, GTP-U(853)= UDP/IP A
2(852)(IDP A= = P A=S xsksh)o] Ao AlLuo] A}z Hw PDUP-PD)ES Agd 4= g},
IP AZCJAHY A oz2s 2 HE)L H3 g 2 39y 7|eS 35 o AMHEE § ok 1P Al
2, & Eo], IPv4, IPv6, & PPP XRE Z A9 A A& dolg] HZEd P o=d2ES A
& 4= Q.

GTP-U(853)+= GPRS o] HIEY A ulollA 18lar 74 A= UESLFS} Fo] HESYT Apolof|A] AL-&A} Hlo]
HE dgslr] 8 AHgd 5 Aok, dEEE AR diojEle=, dF B9, [Pv4, IPv6, E= PPP XWE F
ololo] Aol HAEY 4= gl UDP/IP(852)& dHlole FZAAS 93 AT (checksum) S, &2 2 B2 %ol A
Jolgt 7|5 Ed ol=d sty % XE WEE, 9 AHE dojH 55 U dxs 2 A5E AT &
2ATh.,  RAN x=E(211) 2 S-GW(322)E L1 Al=(dAd, PHY(810)), L2 AlZ=(elAt], MAC(820), RLC(830),
PDCP(840), = /X SDAP(847)), UDP/IP AlZ(852) & GIP-U A&(853)S E3sle TREF ~dS Ei A&
2 Fd HolHE wseEr] 98 S1-U SlE o) A~S &8s 4 vk, S-GW(322) ¥ P-GW(323)= L1 A, L2
A, UDP/IP AlL(852) E GIP-U A5 (853)& ¥l Z2EF ~8E Fd A8 HW dHlolHE wgshr]
13l S5/S8a <UE]FHO)|~E &8 4 vk, HA =ojE uie} Fo], NAS ZEEFEL UE(201)9] oA, %
UE(201) 9} P-GW(323) Atele] 1P A4S gy 2 X7 s Ald &g dasEs A9 5 .

O

b

wgh, & 8o o3l ZAIWRA FkARE, ofEg Aol AlFo] AP(863) B/HEE AF UESL A AF(854) Al &
A ¢ k. ofZE Al AT UE(201), RAN =E=(211), H& o2 HESI 849 AREAVF, «OF
o], 747 ofEFg Aol FEF(505) HE= ofEEAlold I 2HF-(605)°l o AABHIAL Y= AZESL O] of &
AlAED Had&ste ATd + 9/13}. ofEE Aol AT wE, 7AW IJ2F(710)9F & UE(201)
T RAN =E021D) 9 S4 A=REF F54-83517] 93 A E o] ofEelAlo] S et skt o]t Q1Y
Hol~ES Awd F Ark. AdF FHAENA, IP AF Z/EE ofZYAlelAd AFL 0SI(Open Systems

A, 0SI A5 7 - A=A lA

IS 7( AlZ, 0SI ﬁli 6 - Al
AZ) B 29 a3 $dstAY AR Vs S

oh;}

X o
ol &
ok
—1>

IS

cherg 44 FElSel W mol yEAY] FEIESS dATh ONE20)0
wi PFE BERs A AY, HANH ]
TUEES TP shte Bely wm
AEUESS N32008) AXUEST dedaie & @A
F vk Q3 AA FEEA, NVE St olgel B

5 Hl
AEL Bd AEd UEAL =5 /55 F Qo] R == ARE ] 99 3

1= Z=

=

=

L
j':_L
i
)
ol
2
24_‘
=2
>
fr
4z
o
o
ol o
2 H
-
4y o [m
j':_L

LR (o)t F7l2 AAE] ). ON(320)2 27 AxvlA3= YES
AL, CN(320)9] A 27 dxv"lxzlse £ UYEYH T8 2 UES
CN(320)¢] URREe] 24 Qlrv Azl YEYT AHSEo]~(902) = 1 g
2}0] 4 (902) & P-GW(323) = PCRF(326)8 X33l 7oz TAHo 9&

B el A AFEEE uhel gko], o] "elamlaslaltly, "QlaElAE, W oleh fAME AL SlaElsel 4
Ae AT 5 3L, AARAE, dE o, Zead s Ay ok w4l & e, AR TA @
A AQF 5 Ak MED AsEsl =de AMae Aus AR 4 ded, ok Aold 1P wv
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9E Sl AR S oAt MED Sl ¢

15 i F3 P olmdaEe A9l 2 A% 2 9 S
sEsE vEND SEosE dist 6 Wad UEAD S0 Q2EAE B grasEan, A,
A%, 9 UEND dasg)e) AES AFT 5 A,

56 A 2GE (A, E 4 F2)3) Bzl YENDL Sebolii B RN FE L N ¥R zFgHT, )
E93 Lot go] AN, Aold Lot abol st Ee=le] Hold PDU AMEC] ols] AEYHhe Aol
JEdth. UENZE 2AEYe o) Tn EF Peld L1/12 FAES ATFORA old VENDL &
PolaEg AR & AT WEMODE, 0] Msel ol ATHUTH, AAg RRC WA el W=
Sebolx HES 98 nx JuE AT, UEAD} teel SetelaEe ANT F AT, B ) =
e Lefel x5S FAG AU Bat g,

HEL I &ofo] 2~ (N(420) Alo] HH 3 AFExF WA NFE, A" PLMN W9 NG-RANE(410), 2 A% PLMN Wj

o] N3IWF 7IsE5S X8 & vk, /ME UES A &eto]AEL Aolgh SNSSAIE 7HE & ha/dAY Aol
3 SSTES 7F4 4 vk, NSSAIE &fi} o]Abe] S-NSSAIES ¥3hatar, zhzhe] ylES A Zebo] 2~ S-NSSAlo|
o3 aFEA AEHT. WEHNZ o|nEL X]—?i% EAE 2 UESA 7sEY HAsES Al ol
T AA/IAY, e HEYT &EElo]ls AA|AES EE(401)Q ol aFE(AAY, 719 AHEAE)]
ol TAdg MH|~/EAES A HES A &efo] 252 Aolgh Al AjH|
2 (committed service)(E)E G F J/AAY 54 14 = 71gd d8E 5 k. o] s oA,
vz o] YEL A &EEfolas U3 SSTE 2wt Aolgk &lo]2 wi7|(differentiator) 5 ZHe o]t S-
NSSAIES 7Fd = v, F7rdoz, 9 UEE 56 ANS F3 T2 &t o] WEYA &dlo]lx d2H
252 AWEI, 89 Aolgh SNSSAIEH ddd 4 Utk ©Sol, /I UE(40D)E AWste ANF(421) Q1
Hae a8e IBE AWshs WES T &8to]x x|t Aas Zhzbel &3 4 i),

)

NG-RAN(410)ol| A o] W E A &efo]d2 RAN &gfo]2 Q14 (awareness)s F-HFgITE. RAN &fol& Q124]E& wg
TFAAEl e, Aol UESA Stol2Ee tie EF O ApEste AELES EFTTE. NG-RAN(410) ol A 9
Lol 9142 PDU AlA dlax ARE Eoets BE Ald oA PDU Al th-53k= S-NSSATS uEeldo
2 PDU Al #oll A =4, NG-RAN(410)©] NG-RAN 715E(d7d, ZH7re] &efo]l~E X§3h= UES
A 7155 AE)S #HAA EEtols QddolER S of¥A AdaeAE 78 FHA|T. NG-RAN(410) <
UE(401) e 5GC(420) 90 o8] AT EH= HE AHE ALEste] UEYA &8o]2=9] RAN —‘?'* Adsl=d, o
= PLIN 9] wg]4 5 MEYA &dtol2Es 5 3y oS WEsHA A8se. =3 N(410)2 SLAE

o8 A
= ml"

o] wel o]l AE Aole] @iax T B A AFPS A QAdh). 12}01.4 NG-RAN == o] EdfolAEs
AP 4= 9031, NG-RAN(410)2 Hgk Z}7te] g &efol2o] AH3] = SLAY| oisk Adsk RRM A S 4
€% 4 vk, NG-RAN(410)2 H3F &Efo]Zz dlell A QoS 2HEstE A9 4+ Urt.

T8, NG-RAN(410)2, o] 87158 A%, %7] oJeHlA] &< AMF(421)9] A&lS 98] E Hx FRE A48
AT, NG-RAN(410)& %7] NASE AVF(42D) = 299387 98 nx w_é— AFR-3H}. NG-RAN(410)0] ®B.x A
HE AREste] AF(42D)E A8 4 g7y, 5 EM0D7F oudt 283 A% AFstA &= 45, NG-

NG
RAN(410)2 NAS Al24¥® S UZFE AFM2D)E AFst=dl, ol AFE421)9 E(pool) Fol A& & AUrt.
T A2 ES 9lal, UE(401)= 5GC(420)° elal] UE(40D)ol iR ¥ = Al IDE Algste], oA ID7} Fash
3k NG-RAN(410)©] NAS WA A E HAs ANF(42D)E 2199e 4 A 3ok, NG-RAN(410)& ¢JA] D9} G
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3GPP
4G
5G
5GC
ACK

AMBR

ASN.1
AUSF
AWGN
BCH
BER
BFD
BLER
BPSK
BRAS
BSS
BS
BSR

Third Generation Partnership Project
Fourth Generation

Fifth Generation

5G Core network

Acknowledgement

Application Function

Acknowledged Mode

Aggregate Maximum Bit Rate

Access and Mobility Management Function
Access Network

Automatic Neighbour Relation

Application Protocol, Antenna Port, Access Point

Application Programming Interface
Access Point Name

Allocation and Retention Priority
Automatic Repeat Request

Access Stratum

Abstract Syntax Notation One
Authentication Server Function
Additive White Gaussian Noise
Broadcast Channel

Bit Error Ratio

Beam Failure Detection

Block Error Rate

Binary Phase Shift Keying
Broadband Remote Access Server
Business Support System

Base Station

Buffer Status Report
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BW Bandwidth
BWP Bandwidth Part
C-RNTI Cell Radio Network Temporary Identity
CA Carrier Aggregation, Certification Authority
CAPEX CAPital EXpenditure
CBRA Contention Based Random Access
CcC Component Carrier, Country Code, Cryptographic Checksum
CCA Clear Channel Assessment
CCE Control Channel Element
CCCH Common Control Channel
CE Coverage Enhancement
CDM Content Delivery Network
CDMA Code-Division Multiple Access
CFRA Contention Free Random Access
CG Cell Group
CI Cell Identity
CID Cell-ID (e.g., positioning method)
CIM Common Information Model
CIR Carrier to Interference Ratio
CK Cipher Key
CM Connection Management, Conditional Mandatory
CMAS Commercial Mobile Alert Service
CMD Command
CMS Cloud Management System
CO Conditional Optional
CoMP Coordinated Multi-Point
CORESET Control Resource Set
COTS Commercial Off-The-Shelf
CP Control Plane, Cyclic Prefix, Connection Point
CPD Connection Point Descriptor
CPE Customer Premise Equipment
[0300] CPICH Common Pilot Channel
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CQI Channel Quality Indicator

CPU CSI processing unit, Central Processing Unit

C/R Command/Response field bit

CRAN Cloud Radio Access Network, Cloud RAN

CRB Common Resource Block

CRC Cyclic Redundancy Check

CRI Channel-State Information Resource Indicator, CSI-RS Resource
Indicator

C-RNTI Cell RNTI

CS Circuit Switched

CSAR Cloud Service Archive

CSI Channel-State Information

CSI-IM CSI Interference Measurement

CSI-RS CSI Reference Signal

CSI-RSRP CSI reference signal received power
CSI-RSRQ CSI reference signal received quality

CSI-SINR CSI signal-to-noise and interference ratio
CSMA Carrier Sense Multiple Access
CSMA/CA CSMA with collision avoidance

CSS Common Search Space, Cell-specific Search Space
CTS Clear-to-Send

CW Codeword

CWS Contention Window Size

D2D Device-to-Device

DC Dual Connectivity, Direct Current

DCI Downlink Control Information

DF Deployment Flavour

DL Downlink

DMTF Distributed Management Task Force
DPDK Data Plane Development Kit

DM-RS, DMRS Demodulation Reference Signal

DN Data network

[0301]
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DRB
DRS
DRX
DSL
DSLAM
DwPTS
E-LAN
E2E
ECCA
ECCE
ED
EDGE
EGMF
EGPRS
EIR
eLAA
EM
eMBB
EMS
eNB
EN-DC
EPC
EPDCCH
EPRE
EPS
EREG
ETSI
ETWS
eUICC
E-UTRA
E-UTRAN
EV2X

Data Radio Bearer

Discovery Reference Signal

Discontinuous Reception

Domain Specific Language. Digital Subscriber Line
DSL Access Multiplexer

Downlink Pilot Time Slot

Ethernet Local Area Network

End-to-End

extended clear channel assessment, extended CCA
Enhanced Control Channel Element, Enhanced CCE
Energy Detection

Enhanced Datarates for GSM Evolution (GSM Evolution)
Exposure Governance Management Function
Enhanced GPRS

Equipment Identity Register

enhanced Licensed Assisted Access, enhanced LAA
Element Manager

Enhanced Mobile Broadband

Element Management System

evolved NodeB, E-UTRAN Node B

E-UTRA-NR Dual Connectivity

Evolved Packet Core

enhanced PDCCH, enhanced Physical Downlink Control Cannel
Energy per resource element

Evolved Packet System

enhanced REG, enhanced resource element groups
European Telecommunications Standards Institute
Earthquake and Tsunami Warning System
embedded UICC, embedded Universal Integrated Circuit Card
Evolved UTRA

Evolved UTRAN

Enhanced V2X
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F1AP
F1-C
F1-U
FACCH
FACCH/F
FACCH/H
FACH
FAUSCH
FB

FBI

FCC
FCCH
FDD
FDM
FDMA
FE

FEC

FFS

FFT
feLAA

FN

FPGA

FR
G-RNTI
GERAN
GGSN
GLONASS

¢NB
gNB-CU
gNB-DU

F1 Application Protocol

F1 Control plane interface

F1 User plane interface

Fast Associated Control CHannel

Fast Associated Control Channel/Full rate
Fast Associated Control Channel/Half rate
Forward Access Channel

Fast Uplink Signalling Channel
Functional Block

Feedback Information

Federal Communications Commission
Frequency Correction CHannel
Frequency Division Duplex

Frequency Division Multiplex

Frequency Division Multiple Access
Front End

Forward Error Correction

For Further Study

Fast Fourier Transformation

further enhanced Licensed Assisted Access, further enhanced

LAA

Frame Number
Field-Programmable Gate Array
Frequency Range

GERAN Radio Network Temporary Identity

GSM EDGE RAN, GSM EDGE Radio Access Network

Gateway GPRS Support Node

GLObal'naya NAvigatsionnaya Sputnikovaya Sistema (Engl.:

Global Navigation Satellite System)
Next Generation NodeB

gNB-centralized unit, Next Generation NodeB centralized unit

gNB-distributed unit, Next Generation NodeB distributed unit
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GNSS Global Navigation Satellite System

GPRS General Packet Radio Service

GSM Global System for Mobile Communications, Groupe Spécial
Mobile

GTP GPRS Tunneling Protocol

GTP-U GPRS Tunnelling Protocol for User Plane

GTS Go To Sleep Signal (related to WUS)

GUMMEI Globally Unique MME Identifier

GUTI Globally Unique Temporary UE Identity

HARQ Hybrid ARQ, Hybrid Automatic Repeat Request

HANDO, HO Handover

HEN HyperFrame Number

HHO Hard Handover

HLR Home Location Register

HN Home Network

HO Handover

HPLMN Home Public Land Mobile Network

HSDPA High Speed Downlink Packet Access

HSN Hopping Sequence Number

HSPA High Speed Packet Access

HSS Home Subscriber Server

HSUPA High Speed Uplink Packet Access

HTTP Hyper Text Transfer Protocol

HTTPS Hyper Text Transfer Protocol Secure (https is http/1.1 over SSL,
i.e. port 443)

I-Block Information Block

1CCID Integrated Circuit Card Identification

ICIC Inter-Cell Interference Coordination

1D Identity, identifier

IDFT Inverse Discrete Fourier Transform

1IE Information element

IBE In-Band Emission

[0304]
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IEEE Institute of Electrical and Electronics Engineers
IEL Information Element Identifier
IEIDL Information Element Identifier Data Length
IETF Internet Engineering Task Force
IF Infrastructure
™M Interference Measurement, Intermodulation, IP Multimedia
m™MC IMS Credentials
IMEI International Mobile Equipment Identity
IMGI International mobile group identity
IMPI IP Multimedia Private Identity
IMPU IP Multimedia PUblic identity
MS IP Multimedia Subsystem
IMSI International Mobile Subscriber Identity
IoT Internet of Things
P Internet Protocol
Ipsec IP Security, Internet Protocol Security
IP-CAN IP-Connectivity Access Network
IP-M IP Multicast
IPv4 Internet Protocol Version 4
IPv6 Internet Protocol Version 6
IR Infrared
IS In Sync
IRP Integration Reference Point
ISDN Integrated Services Digital Network
ISIM IM Services Identity Module
1SO International Organisation for Standardisation
ISP Internet Service Provider
IWF Interworking-Function
I-WLAN Interworking WLAN
K Constraint length of the convolutional code, USIM Individual
key
Kilobyte (1000 bytes)

[0305]
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kbps kilo-bits per second

Ke Ciphering key

Ki Individual subscriber authentication key

KPI Key Performance Indicator

KQI Key Quality Indicator

KSI Key Set Identifier

ksps kilo-symbols per second

KVM Kernel Virtual Machine

L1 Layer 1 (physical layer)

L1-RSRP Layer 1 reference signal received power

12 Layer 2 (data link layer)

L3 Layer 3 (network layer)

LAA Licensed Assisted Access

LAN Local Area Network

LBT Listen Before Talk

LCM LifeCycle Management

LCR Low Chip Rate

LCS Location Services

LCID Logical Channel ID

LI Layer Indicator

LLC Logical Link Control, Low Layer Compatibility
LPLMN Local PLMN

LPP LTE Positioning Protocol

LSB Least Significant Bit

LTE Long Term Evolution

LWA LTE-WLAN aggregation

LWIP LTE/WLAN Radio Level Integration with IPsec Tunnel
LTE Long Term Evolution

M2M Machine-to-Machine

MAC Medium Access Control (protocol layering context)
MAC Message authentication code (security/encryption context)

[0306]
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MAC-A

MAC-I

MANO
MBMS
MBSEN

MCC
MCG
MCOT
MCS
MDAF
MDAS
MDT
ME

MER
MGL
MGRP
MIB
MIMO
MLC

MM
MME

MN

MO
MPBCH
MPDCCH
MPDSCH
MPRACH
MPUSCH

MAC used for authentication and key agreement (TSG T WG3
context)

MAC used for data integrity of signalling messages (TSG T
WGS3 context)

Management and Orchestration

Multimedia Broadcast and Multicast Service

Multimedia Broadcast multicast service Single Frequency
Network

Mobile Country Code

Master Cell Group

Maximum Channel Occupancy Time

Modulation and coding scheme

Management Data Analytics Function

Management Data Analytics Service

Minimization of Drive Tests

Mobile Equipment

master eNB

Message Error Ratio

Measurement Gap Length

Measurement Gap Repetition Period

Master Information Block, Management Information Base
Multiple Input Multiple Output

Mobile Location Centre

Mobility Management

Mobility Management Entity

Master Node

Measurement Object, Mobile Originated

MTC Physical Broadcast CHannel

MTC Physical Downlink Control CHannel

MTC Physical Downlink Shared CHannel

MTC Physical Random Access CHannel

MTC Physical Uplink Shared Channel
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MPLS MultiProtocol Label Switching

MS Mobile Station

MSB Most Significant Bit

MSC Mobile Switching Centre

MSI Minimum System Information, MCH Scheduling Information
MSID Mobile Station Identifier

MSIN Mobile Station Identification Number
MSISDN Mobile Subscriber ISDN Number

MT Mobile Terminated, Mobile Termination
MTC Machine-Type Communications

mMTC massive MTC, massive Machine-Type Communications
MU-MIMO Multi User MIMO

MWUS MTC wake-up signal, MTC WUS

NACK Negative Acknowledgement

NAI Network Access Identifier

NAS Non-Access Stratum, Non-Access Stratum layer
NCT Network Connectivity Topology

NEC Network Capability Exposure

NE-DC NR-E-UTRA Dual Connectivity

NEF Network Exposure Function

NF Network Function

NFP Network Forwarding Path

NFPD Network Forwarding Path Descriptor
NFV Network Functions Virtualization

NFVI NFV Infrastructure

NEFVO NFV Orchestrator

NG Next Generation, Next Gen

NGEN-DC NG-RAN E-UTRA-NR Dual Connectivity
NM Network Manager

NMS Network Management System

N-PoP Network Point of Presence

NMIB, N-MIB Narrowband MIB
[0308]

_52_



[0309]

NPBCH
NPDCCH
NPDSCH
NPRACH
NPUSCH
NPSS
NSSS
NR

NRF
NRS

NS

NSA
NSD
NSR
NSSAIL
S-NNSAI
NSSF
NwW
NWUS
NZP
O&M
ODU2
OFDM
OFDMA
OOB
00S
OPEX
OSI

0SS
OTA
PAPR
PAR

Narrowband Physical Broadcast CHannel
Narrowband Physical Downlink Control CHannel
Narrowband Physical Downlink Shared CHannel
Narrowband Physical Random Access CHannel
Narrowband Physical Uplink Shared CHannel
Narrowband Primary Synchronization Signal
Narrowband Secondary Synchronization Signal
New Radio, Neighbour Relation

NF Repository Function

Narrowband Reference Signal

Network Service

Non-Standalone operation mode

Network Service Descriptor

Network Service Record

‘Network Slice Selection Assistance Information
Single-NSSAI

Network Slice Selection Function

Network

Narrowband wake-up signal, Narrowband WUS
Non-Zero Power

Operation and Maintenance

Optical channel Data Unit - type 2

Orthogonal Frequency Division Multiplexing
Orthogonal Frequency Division Multiple Access
Out-of-band

Out of Sync

OPerating EXpense

Other System Information

Operations Support System

over-the-air

Peak-to-Average Power Ratio

Peak to Average Ratio
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PBCH Physical Broadcast Channel

PC Power Control, Personal Computer

PCC Primary Component Carrier, Primary CC

PCell Primary Cell

PCI Physical Cell ID, Physical Cell Identity

PCEF Policy and Charging Enforcement Function

PCF Policy Control Function

PCRF Policy Control and Charging Rules Function

PDCP Packet Data Convergence Protocol, Packet Data Convergence

Protocol layer

PDCCH Physical Downlink Control Channel
PDCP Packet Data Convergence Protocol
PDN Packet Data Network, Public Data Network
PDSCH Physical Downlink Shared Channel
PDU Protocol Data Unit

PEI Permanent Equipment Identifiers

PFD Packet Flow Description

P-GW PDN Gateway

PHICH Physical hybrid-ARQ indicator channel
PHY Physical layer

PLMN Public Land Mobile Network

PIN Personal Identification Number

PM Performance Measurement

PMI Precoding Matrix Indicator

PNF Physical Network Function

PNFD Physical Network Function Descriptor
PNFR Physical Network Function Record
POC PTT over Cellular

PP, PTP Point-to-Point

PPP Point-to-Point Protocol

PRACH Physical RACH

PRB Physical resource block

[0310]
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PRG
ProSe
PRS
PRR
PS
PSBCH
PSDCH
PSCCH
PSSCH
PSCell
PSS
PSTN
PT-RS
PTT
PUCCH
PUSCH
QAM
QCI
QCL
QFI
QoS
QPSK
QZSS
RA-RNTI
RAB
RACH
RADIUS
RAN
RAND
RAR
RAT
RAU

Physical resource block group

Proximity Services, Proximity-Based Service
Positioning Reference Signal

Packet Reception Radio

Packet Services

Physical Sidelink Broadcast Channel
Physical Sidelink Downlink Channel
Physical Sidelink Control Channel

Physical Sidelink Shared Channel

Primary SCell

Primary Synchronization Signal

Public Switched Telephone Network
Phase-tracking reference signal
Push-to-Talk

Physical Uplink Control Channel

Physical Uplink Shared Channel
Quadrature Amplitude Modulation

QoS class of identifier

Quasi co-location

QoS Flow ID, QoS Flow Identifier

Quality of Service

Quadrature (Quaternary) Phase Shift Keying
Quasi-Zenith Satellite System

Random Access RNTI

Radio Access Bearer, Random Access Burst
Random Access Channel

Remote Authentication Dial In User Service
Radio Access Network

RANDom number (used for authentication)
Random Access Response

Radio Access Technology

Routing Area Update
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RB Resource block, Radio Bearer

RBG Resource block group

REG Resource Element Group

Rel Release

REQ REQuest

RF Radio Frequency

RI Rank Indicator

RIV Resource indicator value

RL Radio Link

RLC Radio Link Control, Radio Link Control layer
RLC AM RLC Acknowledged Mode

RLC UM RLC Unacknowledged Mode

RLF Radio Link Failure

RLM Radio Link Monitoring

RLM-RS Reference Signal for RLM

RM Registration Management

RMC Reference Measurement Channel
RMSI Remaining MSI, Remaining Minimum System Information
RN Relay Node

RNC Radio Network Controller

RNL Radio Network Layer

RNTI Radio Network Temporary Identifier
ROHC RObust Header Compression

RRC Radio Resource Control, Radio Resource Control layer
RRM Radio Resource Management

RS Reference Signal

RSRP Reference Signal Received Power
RSRQ Reference Signal Received Quality
RSSI Received Signal Strength Indicator
RSU Road Side Unit

RSTD Reference Signal Time difference
RTP Real Time Protocol

[0312]
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RTS Ready-To-Send

RTT Round Trip Time

Rx Reception, Receiving, Receiver

S1AP S1 Application Protocol

S1-MME S1 for the control plane

S1-U S1 for the user plane

S-GW Serving Gateway

S-RNTI SRNC Radio Network Temporary Identity
S-TMSI SAE Temporary Mobile Station Identifier
SA Standalone operation mode

SAE System Architecture Evolution

SAP Service Access Point

SAPD Service Access Point Descriptor

SAPI Service Access Point Identifier

SCC Secondary Component Carrier, Secondary CC
SCell Secondary Cell

SC-FDMA Single Carrier Frequency Division Multiple Access

SCG Secondary Cell Group

SCM Security Context Management

SCS Subcarrier Spacing

SCTP Stream Control Transmission Protocol

SDAP Service Data Adaptation Protocol, Service Data Adaptation

Protocol layer

SDL Supplementary Downlink

SDNF Structured Data Storage Network Function
SDP Session Description Protocol

SDSF Structured Data Storage Function

SDU Service Data Unit

SEAF Security Anchor Function

SeNB secondary eNB

SEPP Security Edge Protection Proxy

SFI Slot format indication

[0313]
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SFTD

SFN
SgNB
SGSN
S-GW
SI
SI-RNTI
SIB
SIM
SIP
SiP

SL
SLA
SM
SMF
SMS
SMSF
SMTC
SN
SoC
SON
SpCell
SP-CSI-RNTI
SPS
SQN
SR
SRB
SRS
SS
SSB

Space-Frequency Time Diversity, SFN and frame timing
difference

System Frame Number

Secondary gNB

Serving GPRS Support Node
Serving Gateway

System Information

System Information RNTI

System Information Block
Subscriber Identity Module

Session Initiated Protocol

System in Package

Sidelink

Service Level Agreement

Session Management

Session Management Function
Short Message Service

SMS Function

SSB-based Measurement Timing Configuration
Secondary Node, Sequence Number
System on Chip

Self-Organizing Network

Special Cell

Semi-Persistent CSI RNTI
Semi-Persistent Scheduling
Sequence number

Scheduling Request

Signalling Radio Bearer

Sounding Reference Signal
Synchronization Signal

Synchronization Signal Block, SS/PBCH Block
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SSBRI

SSC
SS-RSRP
SS-RSRQ
SS-SINR

SSS
SSSG
SSSIF
SST
SU-MIMO
SUL
TA
TAC
TAG
TAU
B
TBS
TBD
TCI
TCP
TDD
TDM
TDMA
TE
TEID
TFT
TMSI
TNL
TPC
TPMI

SS/PBCH Block Resource Indicator, Synchronization Signal

Block Resource Indicator

Session and Service Continuity

Synchronization Signal based Reference Signal Received Power
Synchronization Signal based Reference Signal Received Quality

Synchronization Signal based Signal to Noise and Interference

Ratio

Secondary Synchronization Signal
Search Space Set Group

Search Space Set Indicator
Slice/Service Types

Single User MIMO

Supplementary Uplink

Timing Advance, Tracking Area
Tracking Area Code

Timing Advance Group

Tracking Area Update

Transport Block

Transport Block Size

To Be Defined

Transmission Configuration Indicator
Transmission Communication Protocol
Time Division Duplex

Time Division Multiplexing

Time Division Multiple Access
Terminal Equipment

Tunnel End Point Identifier

Traffic Flow Template

Temporary Mobile Subscriber Identity
Transport Network Layer

Transmit Power Control

Transmitted Precoding Matrix Indicator
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TR Technical Report

TRP, TRxP Transmission Reception Point

TRS Tracking Reference Signal

TRx Transceiver

TS Technical Specifications, Technical Standard
TTI Transmission Time Interval

Tx Transmission, Transmitting, Transmitter
U-RNTI UTRAN Radio Network Temporary Identity
UART Universal Asynchronous Receiver and Transmitter
ucCI Uplink Control Information

UE User Equipment

UDM Unified Data Management

UDP User Datagram Protocol

UDSF Unstructured Data Storage Network Function
UICC Universal Integrated Circuit Card

UL Uplink

UM Unacknowledged Mode

UML Unified Modelling Language

UMTS Universal Mobile Telecommunications System
UP User Plane

UPF User Plane Function

URI Uniform Resource Identifier

URL Uniform Resource Locator

URLLC Ultra-Reliable and Low Latency

USB Universal Serial Bus

USIM Universal Subscriber Identity Module

USS UE-specific search space

UTRA UMTS Terrestrial Radio Access

UTRAN Universal Terrestrial Radio Access Network
UwPTS Uplink Pilot Time Slot

V2l Vehicle-to-Infrastruction

V2P Vehicle-to-Pedestrian

[0316]
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[0319]

[0320]

[0321]

[0322]

SIS 10-2021-0116626

V2v Vehicle-to-Vehicle

V2X Vehicle-to-everything

VIM Virtualized Infrastructure Manager

VL Virtual Link,

VLAN Virtual LAN, Virtual Local Area Network

VM Virtual Machine

VNF Virtualized Network Function

VNFFG VNF Forwarding Graph

VNFFGD VNF Forwarding Graph Descriptor

VNFM VNF Manager

VoIP Voice-over-IP, Voice-over-Internet Protocol

VPLMN Visited Public Land Mobile Network

VPN Virtual Private Network

VRB Virtual Resource Block

WiIMAX Worldwide Interoperability for Microwave Access

WLAN Wireless Local Area Network

WMAN Wireless Metropolitan Area Network

WPAN Wireless Personal Area Network

X2-C X2-Control plane

X2-U X2-User plane

XML eXtensible Markup Language

XRES EXpected user RESponse

XOR eXclusive OR

ZC Zadoff-Chu

P Zero Power
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