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WAl Aol ols T4l AlaEel w3 AomA, B FAHoR, ofF FAl ALl gl Holy A
f 53EE 24 7 e d=ew 3 o 2 ARl 37k Aot

< F7F FA de= T4 dHoly EfY
= 2BS AEEr] $% wEo] o]FojX 1
FA A AEE 4G YEYT o]F (Beyond 4G Network) T4l A]~®l = LTE /\V\E“ O]—‘? (Post LTE)
o] Fof Ajxwlolgt BEjojxa Q. H2 ulolE AFES 4357 938, 56 T4 A28 2T (mmave)
el (A5 59, 607]7H60GHz) D3 Z-2)olAe] Fdo] nH = Jrt. 2153 tjgdae] dute] H=2
& gkt B Agke] Ag Ags T fE, 56 Sl ARl A= WY (beanforming), Adl ®ld o}
= A=H(massive MIMO), HAAY v}5<Y==(Full Dimensional MIMO: FD-MIMO), oj#le] <telv(array
antenna), o221 WX (analog beam-forming), % w2 <ty (large scale antenna) 7]&5°] =25

a3l Tk ’\]*E“QI HENT NS f8, 56 B4 Al="dAeE Hatd &3 A, JddE A8 A
(advanced small cel 9= FA AA2 YEYA (cloud radio access network: cloud RAN), ZuHE%E
HES A (ultra—dense network), 7171 2t E24 (Device to Device communication: D2D), FA W& (wireless

backhaul), ©]& WELA (moving network), % T4 (cooperative communication), CoMP (Coordinated
Multi-Points), % <4 ZHdAlA (interference cancellation) ¢ 7]& 7§ @to] o]Fojx|a lt}. o]
o=, 5G A|2Elo e AHE 7Y WHZ(Advanced Coding Modulation: ACM) HF2]9l FQAM (Hybrid FSK and
QAM Modulation) @ SWSC (Sliding Window Superposition Coding)®}, XX ¥ < 7142l FBMC(Filter Bank
Multi Carrier), NOMA(non orthogonal multiple access), SSCMA(sparse code multiple access) o] 7j4uty
Il 9T,

g, AEM QA7te] ARE AT &MEhe QA3 T4l dF WA, AME 5 FatE 7 84E 1t
ARE Fu Wol A3l [oT(Internet of Things, AFECIEY) oz H3slar ot 89 A S3119
AAE F3 vldlolE(Big data) AH©l 7l& o] IoT 7Isol A¢% IoE (Internet of Everything) 71&€% U
FHI A 0T FE37] f8iA, A4 71E, 74 S84 2 dEYA =g, Ay Qgdel~ V)4,
2 oHeE V%3 Ze J)E 84 Bo] Q7o FHIZdE AEY A4S 93 AA UEYF(sensor

network), AFE ZAl(Machine to Machine, M2M), MIC(Machine Type Communication)%¢ 7]<&o] A% 1 gt}.
[oT BAoA= AdE AFESAdA AdE doHE F3, B435te] At gl Al2& 7HAE ZFEste As
3 IT(Internet Technology) AH|2=7} A&=E 4 dtt. [oTE 71£9 IT(information technology)”]<3 thek

@ Ak e §F L BES Fao] AvlEEF, At WY, AviE A, 20lE 7 Be AYEE g, sv)
E aes, @2 Ao, ZvhE b, HaelmAus S Fopl $48 &
oo, 56 FA A28 lol ol 4837 9@ thFa AmEo] olFolAn ek oF Hol, A4 WEI

(sensor network), AFE %Al(Machine to Machine, M2M), MTC(Machine Type Communication)%9 7]%©°] 5G %
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M2k Srkeks dEH SAlo o5 SFA7V] AT B VleEs T StuE, v dZES Awse WA
o] AAE ¥} k. & Eo°], LTE(Long Term Revolution) A|Z=8e] CA(carrier aggregation) 7|2 th¢]
HEEvES Fel vl ddes Aed g dn ool e, ARSAE ¥ B2 AYE F8 Auas Al
S 4 A B3 LIE Al A8E Sl MBMS 22 W An|as WEgh vhedkdt Anjart Aled 5 gl
g J§
S dstH = HA
& RACIA = olE SAl AlAEelA BeT|E AdAleok sk Aok BAYIE AAISHA] @t He= AeE L
g3 AE ow HAs Aljbdit
S oF e
A Aol mE olF A A|LECA de] A=owE Fdshs W, dEo] VAR E o
WHE FalskE A FAIE A= WHS V2R HeYE WA Cr s oRE dushs WA E %
o Aol 7)zske] PDCP AH AAl Hi= PDCP HOlH H4 dAE Er¥ets @AE 23+ 9l
yige] &

ol

B AMAeIA = olF A AlAHolA u Bek7)S JBAEoF sk A9-oF HitY]E AAekA] ol H= A
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= oo o) 2
g S

= SRS
ol 1 gAE A9 Ael B oagel e e nes gold
24 ot A8A, 849 oE Ei $el Fol W 9 4 otk TelmE 3 4ot B WAy

of A7 U&S wolz dEAo & Aol

7101 ¥ wEe ARl glo] aAE FX J)% Ei P4 W FAL Ae] X Wy aXE wu
asl 59 & Jkm #UHE A9t 1 AT AWe AR Aotk ols YW EWL Az B
we] A4 oE Adar)w @)

ofst ARolA] ALgHE HE mEnode)E AWel7] A% S0, F AAl(netvork entity) 5& sk ol
MAXES Qe gol, F AAE b AEHolAE AP fol, thdd AM ARES APek: gof ¥
o Awel AolE 98] alAE Aolth, webA, B Mol $EEE SolSe] @RS AL ol BEF 7]
$4 onlE e de ARsE e $oi7t AsE & A

o]l Aol HE 9sle], B & 3GPP LTE(3rd Generation Partnership Project Long Term Evolution)

AE Fo] E HAES AL SN, L wgo] A 8o F WA S 9] dAHEE

of MEE A2RE FUsA AHEE F Arh. & DYl eNB= Ao HoE ¢35}

o] gNBe} &4+ 2| . NBZ AWt 7|22 g\NBE YERd 4 Qo). T3 didolgts So)&
HA=E, NB-1oT 71715, AAE Bk oYzt & g 74 34l 717158 ved = 9l

HFJr

>
oo
it
n
)
0
AN
o

A o)F Bl AzEdA Be] AEomE A9
e 7 wofele] AAE dolEEe B #Hyaa A
2 Agsior @t} sAT A= Ao /A= v
o YR delEHES BF #Hrlsm A2 dolE

A% == AdES F9T 5 . wepd B = =
ol Hi A2 1A= FH J)urale] Atale], Bev])E AAEE A$eh Bolv|E AAEA dolw b
£ A9 doly Ag BRmEs Zo7] 918 7 uleje] W@ A 2 3

@ s e Tl e Agd

1715 A Bk A,
Qg dolEE Al
e 7} o))

A delH e

I\‘.

= lax 7B~

H ANt 489 5 Qe LIE Ax9e) 28 2AsE =),

T lags Fxstd, ZEAG biel Zo] LTE A|2=gle] 74 A~ dELaE A 7| A= (Evolved Node B, ©]
3} ENB, Node B T+ 7|A]=)(1a-05, 1la-10, 1a-15, 1a-20)3} MME (1a-25, Mobility Management Entity) %
S-GW(1a-30, Serving-Gateway)® TAE 4 Ut}. A2 @@ (User Equipment, ©]3} UE T+ ©@ib)(la-35)2
ENB(1a-05 ~ 1a-20) % S-GW(1a-30)E &3 &5 WEL I H&T 5= i),

X laolA ENB(1a-05 ~ 1a-20)¥ UMTS(universal mobile telecommunications system)®] 7]& X=E= Bol| th$

T} ENBE UE(1a-35)9F F4 AYR d4¥H 7€ »== B 1o} 5348 43 53T 4= o). LIE ALEUOM
= U 22 EFS T3 VolP(Voice over 1P)9} -2 AAIZF MH|~E H|FE3 ZE AL gx EgTo] F& A
Y(shared channel)g &3l AH|~ HE=Z | UEES My A, 718 dE A9 dd, Ad 8 59 d8 du
£ HAFaA 2AED S e ZAAVF B8sh, o]& ENB(1a-05 ~ 1a-20)7F ©2& 4 vk, 3}be] ENB= B4
vl AES Alojdith, oA, 100 Mbpsel dE HEE FES7] YA LTE A 28S oA, 20 Mz Y
ZoA AHAu Fa4= B3 t}5 W21 (0rthogonal Frequency Division Multiplexing, ©]3} OFDMelZ} 3dht}h)S
A AHE 7eER AEE F dnk. B3 LTE Al="S o] Alg el 93 3 W24 (modulation scheme)z}
Ad FZYE(channel coding rate)S A= 2§ WE ZJ(Adaptive Modulation & Coding, ©|s} AMCE} &
o) WS A8 4 k. S-GW(1a-30)+= dHolE HoAHE ATt AXolH, MIE(1a-25)2] A|ojol ufhelA]
dolg wWoHE AU AAT 5 k. MEE el sk olsd &g 752 =8 4% Ao JIss o
Fots AR v NAFEY d4E T At

% Ibe AN AN 288 F oglE LIE AXged B4 SEg 28 e 2l

k

17

= 1bE xS, LIE A=®He] A ZzeEae @yt ENBolA Z+Z PDCP  (Packet Data Convergence
Protocol 1b-05, 1b-40), RLC (Radio Link Control 1b-10, 1b-35), MAC (Medium Access Control 1b-15, 1b-
30) 2 PHY(1b-20, 1b-25)% o]Fo]&d 4= t}. PDCP (Packet Data Convergence Protocol)(1b-05, 1b-40)%
IP 3y ¢45/549 59 525 g3sitl. PICPY F8 7152 3t7]9 o] aokdr).
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|
)
N
2
2
2
i)

7]% (In-sequence delivery of upper layer PDUs at PDCP re-establishment procedure for RLC

- &4 AHHA 7)%(For split bearers in DC (only support for RLC AM): PDCP PDU routing for
transmission and PDCP PDU reordering for reception)

- 58 ©X% 7]=(Duplicate detection of lower layer SDUs at PDCP re-establishment procedure for RLC
AM)

- A% 7]5(Retransmission of PDCP SDUs at handover and, for split bearers in DC, of PDCP PDUs at
PDCP data-recovery procedure, for RLC AM)

- o153} @ 2353} 7]%(Ciphering and deciphering)
- Elolw 7]k SDU 2+A] 7)5 (Timer—based SDU discard in uplink.)

F24 ¥ Aol (Radio Link Control, ©]&} RLC&a 3kc})(1b-10, 1b-35)+= PDCP PDU(Packet Data Unit)E A4
3k A712 AT ARQ 52 52 8 4 AUk RLCY F8 752 7|9k o] aokH Y.

- dolg A% 7]%5(Transfer of upper layer PDUs)
- ARQ 7] (Error Correction through ARQ (only for AM data transfer))

- A3 B3 AxY 7]%(Concatenation, segmentation and reassembly of RLC SDUs (only for UM and AM

data transfer))

- A& 7]%5(Re-segmentation of RLC data PDUs (only for AM data transfer))

- 4 AAE 7)%5 (Reordering of RLC data PDUs (only for UM and AM data transfer)
- F% ©4 7]'5(Duplicate detection (only for UM and AM data transfer))

- 9% &% 7]%(Protocol error detection (only for AM data transfer))

- RLC SDU 2}A| 7]%5(RLC SDU discard (only for UM and AM data transfer))

- RLC A9 715 (RLC re-establishment)

MAC(1b-15, 1b-30)& 3 whdkell 7% 2] RIC AT FAE3 A2¥™, RC PDUSS MAC PDUC w5 3hatal
MAC PDUZH-H RLC PDUES Attedtehs e4& w32 5 Sk MACO] F8 7's& d7]eh o] aopdn.

- W3 7]%5(Mapping between logical channels and transport channels)

- =3 2 dus3t 7] (Multiplexing/demultiplexing of MAC SDUs belonging to one or different
logical channels into/from transport blocks (TB) delivered to/from the physical layer on transport
channels)

- 2AE%Y AKX B3l 7|5 (Scheduling information reporting)
- HARQ 7] (Error correction through HARQ)

- 24 Ad 7 4 &9 24 7]%(Priority handling between logical channels of one UE)

-

- Tzl

2

24 49 %4 75 (Priority handling between UEs by means of dynamic scheduling)

- MBMS AH]= 2ol 7]55(MBMS service identification)

- A% ¥ AE 7] (Transport format selection)

- 994 7]5(Padding)

B2 AS(1b-20, 1b-25)2 49 AT dloldE Ad 39 2 Wxsta, OFDM A-=E wrEolA 4 Ad= 7
AU, T4 QS B G408 OFDM ARS Hxsty Ad dIadsia 49 ASe= Adstes 53 F
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B 5 9k,
£ I AN AN 88 5 e A ol BEN ALY F2E EAsE Ehold,

T lcE FZESHH, TA% viey o] At o] E 4l Al=HlI(e]EF NR = 2g)0 A A UEYSIE 2]
) 7] A=+ (New Radio Node B, ©]&F NR gNB ¥+ NR 7]A5)(1c-10)  NR CN (1c-05, New Radio Core Networ
K= FAEY. AFEA @2 (New Radio User Equipment, ©]3} NR UE HE ©2)(1c-15)2 NR gNB(1c-10) 2 NR
N (1c-05)E Fa % UEYF & 4= Q).

T 1colA NR gNB(1c-10)& 712 LTE A]2=®le] eNB (Evolved Node B)ol th-g-2 4= Qlth. NR gNBi= NR UE(lc-
15)¢ 74 QPR AZHY 7]E == B By o A5 AR2E AFEE 7 Adnk. A oSl Al2H
e FE A& EgiFo] & Ad(shared channel)S &) Av|~ HE22, EE9 #y A, 718 A%
A8 e, Ad A 59 dH FERE HAGEHA =ASLE e AAVF s, oEd FFES MR
NB(1c-10)7} 4=3& 4= Qlth. dbe] NR gNBE Ure] AES Ao 4= Q.

AA LTE tiH] Z=31& dlojy AFE Fds7] faiA 7€ H tigF ol4de] Fold & i, Au FiF
23t t}= #2(0rthogonal Frequency Division Multiplexing, ©]&} OFDMel#} dth) & H4 HE 7]|€=2 sl
F7HR e R xR 7ol HEd 4 k. mek dde] Aid Aol 23 Wz WA (modulation scheme)Z
Y FYE(channel coding rate)S AASE= A2 HMZ 7Y (Adaptive Modulation & Coding, ©]3} AMC®} 3+c}h)
Aol AgE 4 gtk NR (N (1c-05)2 o]&d A4, wlojz] 44, QS 24 59 75 +94F & Ark. R
(N(1c-05)2 o] gt ol #eEl 7o B2 4% Ao 7]b£ gddete FAE v 7IASER I94
2 5}, E=3 AW o]FEA A AEe J)E LTE A28y E ds"E 4= glom | NR CN(1c-05)¢] MME (lc-
25)9F UESY A QEdo]~E Fa d4° 4 k. ME(1c-25)% 71 71A=e] eNB (1c-30)% Ad=E &=
ATt

% 1dE ANE QA7 488 5 g A ol FEA Axwe B4

E

m

2EZ P22 e Edold,

T 1dE #ZzsE, A o]FEA Alxdle] B4 EzeEso thwby) NR 7)x| oA ZhzE NR SDAP(1d-01, 1d-
45), NR PDCP(1d-05, 1d-40), NR RLC(1d-10, 1d-35), NR MAC(1d-15, 1d-30) ¥ NR PHY(1d-20, 1d-25)= o]
od 4 Q.

NR SDAP(1d-01, 1d-45)¢] F& 7|52 &9 75E = 45 e

H
ot
i)
4
0
o

-AbgA} glolE o] AY 75 (transfer of user plane data)

)=

ek Haeok &gk HAo thsiA] QoS flowet dlolE Hojz]e] W3 7]'5(mapping between a QoS flow and a
DRB for both DL and UL)

-k H 3¢t sk 3o A QoS flow IDE vl 7] (marking QoS flow ID in both DL and UL packets)

-Agk ¥ 3 SDAP PDUEC] thslA] relective QoS flowE dlo]E Hojgeo] WBA|7]= 715 (reflective QoS
flow to DRB mapping for the UL SDAP PDUs).

SDAP A5 &=](1d-01, 1d-45)°l dial] whd2 RRC WIAIA 2 7} PDCP AT X M2 T ¥ojy Ha T 2
A g HEZ SDAP AT A9 Y E AT A ofF e SDAP AT A9 VeE AHEE A oRE AA
WS- 4= qlom | SDAP FldrF AAE 9, SDAP FHfe] NAS QoS W A 1M]E A A|AH(NAS reflective Qo
S)9F AS QoS HEd A7 1H|E A A|AHAS reflective QS)E ddo] Aak @9} 313 ®=9 QoS flowe}l ©lo]
g oalolge] tig f1E ARE A e QAT £ UdEE AT 5 vk, SDAP U= QOsE YERE QoS
flow ID AHE XS 4 Qth. QS AH+= st Au|~E AYstr] 93 dioly A ¢4 4, 2AEH
AR Fog AMgH" & 9t

m&*'

NR PDCP (1d-05, 1d-40)¢] F& 7|52 =9 7Iss 5 455 e 5 ok
3 ot 2 ot )4 7])5 (Header compression and decompression: ROHC only)
- AF&AF "lol¥ A% 71% (Transfer of user data)

- =214 A 7]% (In-sequence delivery of upper layer PDUs)

- H)&214 A9 7]% (Out-of-sequence delivery of upper layer PDUs)
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- <=4 A4 715 (PDCP PDU reordering for reception)

- ZX ©x%] 7|5 (Duplicate detection of lower layer SDUs)

- A% 75 (Retransmission of PDCP SDUs)

- 9ts3} % 233} 7]%(Ciphering and deciphering)

- E}o]] 7]uk SPU 2+A] 7] (Timer-based SDU discard in uplink.)

2714 NR PDCP AAo] A4 AAHH 7]s(reordering) 3kl ASolA S8 PDCP PDUES PDCP
SN(sequence number)S 7|Wroz AR AALsE 715S YUY, AALEE &AUE HeolHE 49 Az
(e}

of AWsHe J)E, E= AE meshd g, we Aushs J%, #4% Agdste] F48 PP PSS
ek 7%, fA8 PICP POUSS] st AH RaE $4 Zol sh= 7)% 2 448 PP PDUSl U@ A4
F& 833 /1% 3 AojE shie £3% 9

NR RLC(1d-10, 1d-35)¢] F& 7le2 thad 7Ies T Aok dhE x4 5 gl

- dolg A% 7]%5(Transfer of upper layer PDUs)

D

- =234 A 7% (In-sequence delivery of upper layer PDUs)

- A28 A 7] 5 (Out-of-sequence delivery of upper layer PDUs)

- ARQ 7]%(Error Correction through ARQ)

- A% 2 Q%% 7]%5(Concatenation, segmentation and reassembly of RLC SDUs)
- A+ 7]°5(Re-segmentation of RLC data PDUs)

- 4 AA4E 7]5(Reordering of RLC data PDUs)

- 3 €% 7] (Duplicate detection)

- 2% ®=x 7]%(Protocol error detection)

RLC SDU 2tAl 715 (RLC SDU discard)

RLC A58 7] (RLC re-establishment)

E

A1 4] NR RLC AlZ #X](1d-10, 1d-35)9] x4 A< ]o(In sequence delivery)< 3¢ AFSOo2HE S

A8k RLC SDU(service data umt)** TANZ A9 AS AEsheE 715 S YERY, sy RLC SDUZE o &
7le]l RLC SDUER &= 418 AS-, ol& Axysle] Adsi= 7]%0 x4 Q. Ed, &4 JAg
71%&, 4413k RLC PDUE<S RLC SN(Sequence number) H3+ PDCP SN(sequence number)Z 7|50 2 A L=

s, 24E AALs G4 RIC PIUES 725 7% 2 5245 RLC PDUSO] that Ae Bnus A
o 3= 7l H QHRWPW#ﬂ élﬂﬁ%g 248 7 T Aok suE X F ok, T3,
A% RLC SDUZF 918 7%, 2% RLC SDU o] ®7bA €] RLC SDUERMS A d= 44 7
ek o= oloh. m3E, the ool weh, Ak dd e e &cwW}qu:t
ATk Elo]w 7} AFHE 7] Ao 418 EE RLC SDUES SAUE A9 Ao Adgsts

>4
Moo Ole H> _Il)lf

Te TP 4 glew, f4d® RLC SDU7F Slojk i@ﬂE%WV¥%EH%4@%W%N:HEQE%RWSW
58 SMUR A9 AT dgsts Vee 3T 5 Add

TS, NR RLC AlS AX](1d-10, 1d-35)%F RLC PDUES F4lshe ¢AUE (@I, Sequence number <]
9} AQlo], TAEE o z) HEste] M9 A3glo] (Out-of sequence delivery) PDCP x|z Aghst
Aom, AIZHE(segment) ] A-¢oll= Bl Aol ALY FFo F40E segment 55 A8k 243 8t
o] RLC PDUR A 748 5. Halste] PDCP Ax = A2rsl 4= 9k, NR RLC A= A (1d-10, 1d-35)= Ha
(Concatenation) 71%5& E3atA &< 5 ¢la, A 712 NR MAC AlZolA S8 A NR MAC AF) b5
3l(multiplexing) 7I'so@ A9 4 9

"
LOHT 22

A 7% (Out-of-sequence delivery)< 3}9] AlEo2RE F4l
Aoz Adsh= 7Iss 2k, df shbe] RLC SDUZF o8] 7
Z

ZHate] dddsts VoS 23} 5 dow, 418 RLC PDUE

gk RLC SDUES A9 Aaglo] nl=2

=t
NR RLC A% AX](1d-10, 1d-35)9] H|E&xHA
4]
o] RLC SDUER &8H F2ld 4, ol&

A

2

ol
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[0087]

[0088]
[0089]
[0090]
[0091]
[0092]
[0093]
[0094]
[0095]
[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]
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o] RLC SN T PDCP SN& AAsta &A1& AHEst] f2% RLC PUES 7ISdFE 71 X8 & o

R MAC(1d-15, 1d-30)& 3} wdo] A E of2] NR RLC AlE FAAEF d49 4 9o, NR MACY F8 7%
—8— g9 7%E F Aok d¥E I3 F 9t}

- M3 7]%5(Mapping between logical channels and transport channels)

=3 2 dvhE3d 7] 5 (Multiplexing/demultiplexing of MAC SDUs)
- ~AEY AR X1 7]%5(Scheduling information reporting)
- HARQ 7]&(Error correction through HARQ)

- 2AE AL 3§

o
o

9] %4 7]s(Priority handling between logical channels of one UE)

[e)

- 7 94 $=9] %4 7|5 (Priority handling between UEs by means of dynamic scheduling)

2y
™

‘

- MBMS A H]Z~ #el 7] (MBMS service identification)

NR PHY A% FX(1d-20, 1d-25)%& “&¢ A% deoleE Ad 3d 2L Wi, OFDM AERE vbEojA 74 A
g2 A48 4 9)r), 3, NR PHY A2 FX(1d-20, 1d-25)% F-A A4S E3)] 4213 OFDM AH S Bx3)
2 Ad gamgsid A9 AFer ddsls 534S 3 £ .

Joll A ko] UIER A Adds AT uf 7]#=3 RRC

T led #FxdHE, 71X RRC 92 EEoA HiolHE $5418s dEe] 2749 olf=2 & 4A Al &
oF dlo]E 2] HAlo] glom RRCConnectionRelease WIAIA S vkl A Elﬂ‘ﬂ 1S RRC R ERER AN Z
4 dth(1le-01). F3Fo AA Ado] AAF o AR &L W (0]3} idle mode UE)% A5E dolgrt HAs
™

7123 RRC 44 A A (connection establishment) ¥}AS 4238t 4= Ur}.

fit

W A2 AAHE FAA Z1A T gHE dE
%2 A48 4= 9t} (1e-05). RRCConnectionRequest W

fr(establishmentCause) 5©°| ¥3+= 4 Ut}

715 49¥3}al RRCConnectionRequest HAI RS 7]A]
1Al = @] Az} A4S AAsaA sk o]

—
w~ 0

71X =e  wdoeo] RRC dAZAES AHAIEZF RRCConnectionSetup HAIAE A& £ ri(le-10).
RRCConnectionSetup MAIAol= 7zt 224 Ad H A AR wojz] ¥ A& AR PP A= AX 44 A
H,ORLC AT X9 A4 Adr, 2 MAC AT FX AAH Hdu & X—*.‘)b« sty 23kE 4 Q.

RRCConnectionSetup HIAIA]&= ojH wloje] 2AHE2}H(dE& W SRB A™A} H&= DRB 2 Ap)ol| dst= wof e
3] PDCP A5 A, RLC AT X, MAC AT A, PHY AT Fx A4S AANE & 3 vk, =g
RRCConnectionSetup WIAIAel&= ofwl wojg] AExle] 3s|dst wojzo] utjs] PDCP Al5-7H AXHPDCP re-
establishment) & 33A] 85 A A3}= A A AH(re-estblishPDCP) Hi= PDCP d®lo]¥] &+ ZHX(PDCP data
recovery) & G332 AF-E X AJeH= A A& (recoverPDCP) 7} E8E 4= .

RRC d2& 43 w2 RRCConnetionSetupComplete WAIXE 7|A|zoz HEst £ Qri(le-15).
RRCConnet ionSetupComplete WA= w@go] Aol AMu|~E 9Jg Hlojy] A& ANF FT MMEo Al 8733
SERVICE REQUESTE}= Aol wIAIXE 283t 4= lt}. 7]%]=2 RRCConnetionSetupComplete WA Aol =
SERVICE REQUEST WIA|A]& AMF = MEZ AE3 & Ath(1e-20). AMF = ME= @Eo] 843 AMujAs A
THA AR5 FHEE 5 ).

dek A ko] g% AUl 2E AFsH7|E AASttH AF B MMES 71X =oll Al INITIAL CONTEXT SETUP
REQUESTZH= WA A& d%% 4 2tH(1e-25). INITIAL CONTEXT SETUP REQUEST = A|A|ol|+ DRB(Data Radio
Bearer) A& Al A& QoS(Quality of Service) AKX, Z1g]a DRBo| Z&s Hol #AH HH(9E 59
Security Key, Security Algorithm) 5¢] AE7} E3t= 4= ).

NA =L @y wor AAS el SecurityModeCommand ™A A (1e-30)2} SecurityModeComplete WA A (1le-
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[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]
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35)E wEsk = ). Hol AAo] ArHH 7|x =S whito] Al RRCConnectionReconfiguration HIA| RS A%
gt = Ah(1le-40).

RRCConnect ionReconfiguration WIAIA &= 57 wojg] A3 (A& EWH, SRB A2 L& DRB A xA}) 6]]14
sl wlejefol uisl] PDCP AlS A, RLC A5 A=A, MAC AlS FA], PHY Alg X A4S AAE 4 Ao,

gk, RRCConnectionSetup WAIA= &4 wlojg] 2zl st wlojgdel tis] PDCP A7 AXFH(PDCP re-
establishment) & 83X oJHE X|Alsk= A A& (re-estblishPDCP) X+ PDCP #lo]E] E+ AXHPDCP data

recovery) & F83FA| AH-E A A= A A|AH(recoverPDCP)E ¥&st 4= At}

gk, RRCConnectionReconfiguration MAIX|ell= A&} dlo]e]7} A e]E DRBY A4 Ar7F 234 5 glov,
Te A7) ARE AL DRBE At 7| A=l Al RRCConnectionReconfigurationComplete WA XS A

g 4 9lrh(le-45). wida}t DRB A 238 7]A =S AFF F=E MEAA 27 AE~E d74 $hE (INITIAL
CONTEXT SETUP COMPLETE) wIAlA& #&star A4S 45 4 vk(1e-50).

o)
=

e Aol BF 4aHy @i VA5 510 UEAS T HolHE FAE 4 tk(le-55, le-
60). AN AAdel] w=w, doly Ag AL A7 RRC 92 24, H A4, DRBEAC] 3dAR 48 &
Aok, EF, VA= 20 o ddeld dAs AME sy FrkskAY WA sk #9184 RRC Connection

Reconfiguration MAIAE HAET 4= Ath(1le-65).

RRCConnectionReconfiguration WAIA|= 57 wWlojg] 2A¥EA(dE £ SRB 2™ A = DRB A=A}l slldsh

= #ejel tial PDCP AlS 4R, RLC AT X, MAC AS HX], PHY AS A 2dAHS AAE = ).

W3k, RRCConnectionSetup WAIA= &4 woje] 2z} 3H%0}E wlojejo] ohal PDCP A7 HAXHPDCP re-

establishment) & 33A] o F-5 A A3}= A A AH(re-estblishPDCP) H+= PDCP d®lo]¥] &+ ZHX(PDCP data
Al

recovery) & G5t o F-E A Aeh= A A A (recoverPDCP)E 238 4 Q).

A& 2 NG e s} J5e] AA A Aibs B LIE JASse] 94 A4ols g
lon, Bt \R /ATt Ad APl E A E

H Aol A Hojel= SRB2} DRBE EoHEl= ond 4= v}, o] 7oA, SRB:= Signaling Radio BearerZ 2]W]
3}, DRBiE Data Radio BearerE 9v|eh 4= lt}. @3k, UM DRBi= UM(Unacknowledged Mode) RE2 5235l
RLC AlE ZAXE AL&-3l= DRBZ 9v]&ts, AM DRBE AM(Acknowledged Mode) == F&al= RLC AlE A S
AF2-3l= DRBE 91 &},

T IfE A AAYd 2 A olE A AlAHEAY fl=en HAxE Adslr] 93 =doltt

RRC 912 RE AEQ o (1f-01)& A A2 7)AZ(Source eNB, 1f—02)0ﬂ7ﬂ %71@.3; e EA olMET}
w=E u) A =3 AB (Measurement Report)E B8 = gt} (1f-05). 7| A =F(1£-02) 8 A=d =4
HARE B2, GF(1{-01)¢] oA A2 &= W (Handover)S A&ax] o2 AAT d=onl=

T AUtk

A4 BE FEQl dE A MH|AE ATsE 22 VASS tE VAo E BAs e Vel A& V|AE
(1f-02)°] A= WS AAsATH, 22 ZNAF(1{-02)S GE(If-0D)ANA AHAS AFT MR 7A =,
Z Bl 71A S (Traget eNB, 1f-03)ell7] HO(Handover) request WAIAE BuUo] A=owZ a4 5 vt
(1f-10). B2l 7]A=(1f-03) dN=9on S F&Fae 4, 22 7|A=(1f-02)°0 A HO request Ack
AAE ST 4 ArhH(1f-15). HO request Ack WIAAE FAg &2 7]A]5(1(-02)2 TE(1£-01) el Al HO
command WAIAE AE3 4= AH(1f-20). H0 command WA A= 22 7|AF(1f-02) 22 FE - (1f-01) Al
RRC Connection Reconfiguration WIAIA|E o] &3}e] Ad=E 4= Jqoh(11-20).

n O

T (11-01)2 HO command WAIA] & $4 13}1:4 22 A (1£-02)Fe] dolE EA1S EX|3al T304 EBlolm =
AlzeE 4= 9tk T304+ AA e AIZFEe @ (1f-01)°] El 71X =(1£-03)l A EHEQH%% é%é}ﬂ 28 A
gtk &2 71F

S Tha(1f-01)9) AL Y dHo = QEaL G2 (1f-01)S RRC Idle AEHIE A3k}
Z(1f-02)& A3F/31aF "= dolg gl A)UA] HE AE](Sequence number (SN) status
03)o.& Hdsar(1f-30) stk HA dolEgrt Johd e HA dolHE g 7|AFoz
35).

=
=
)& B 71A
;‘{_ <}

=
g -

G (1f-01) & A2 7] ]%(H 02) 0. 2 RE AAe gl A7 Ay A~ (Random Access) S A =8 4= gt}
(1-40). Y M2z g Ao A dde] A=2WE ZFd, olsdthe e EHY A, FIFHa 571
S 937 g8 FdE . AY AMAE e, dE(1{-01)2 A2 V[AF(1{-02) 2 HE AFS =
gAE 1D == AGsA AdgwE ZgdE Dol gsuEE ZRES B oA AT = Jdu. ZegdE A



[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]
[0126]

[0127]

[0128]

[0129]
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& ¥, B4 9 MrIZHde] Ad F, @d(1f-01)2 B AZRE #d A~ FH HAIA (Random
Access Response, RAR)7F HEHE=A] o5 EYUEHPE = vh. RUE P A3 #3102 dg] A= &
2= ¢ (Random Access Response Window, RAR window) 2 A= < vk, EA A7k 5<k, RARo] FAIF WA (1f-
45), ©(1f-01)> HO complete W AIA]E RRCConnectionReconfigurationComplete WAXZ E}Al 7] A= (1f-
03)oll Al AE3 4 AJrH(1f-55).

B 7)1A = (1f-03) 25 A A~ §HS J3H o= Falstd, @ (1{-01)2 T304 Elolw & F58
UTH1E-50). EMAL 1A= (1£-03)& &2z 7IA=5(1{-02) 02 HAAHo] Qd Hlojg &5 HEE A7 A
A% 54 2AI(1E-60, 1{-65) 22 71AZ(1{-03) 0% B(1[-01)e] IE AY~EES AAe AS Fug
4 ATHIf-70). wehA], @(1f-01)2 el 712 =0 (1f-03)° thall, RAR window A2 A HFE HolE #=3&
A E3k 21 o] %, RRCConnectionReconfigurationComplete WAIAE AE3tHA BRI 71X (1f-03) 2
2 dss A

v
E

i) %
=

ofy

o]
=

ki
o

i
>

2
S
=
il

71X = o] eemel Zx= ko] =enE dwsty] 93 mwelrt.

o] Sl=90 1 (1g-05)7F S HE AF = =8 o]F 4~ 7[x=e] PDCP AlFE
94 A E=E PDCP AT AR (1g-02) & ¥hy= 79, whde] z+ wjojzje] gk PDCP Al
zk wlojele] gk PDCP AT FX|E(1g-01)3 Hlo|HE Fi oyt =W}
0131011 gk =& PDCP AT FXE(1g-02)3 Ho|HE Fi wolol gttt =2

A= AZo] AR AS, BHbS Aslelr] s BovE AE 7gAldEer 3
oy d4& A4 we A= v B/t AR§Eojo} g},

1g
kst

-01)7}

H
0Q

Gl
N
>
H]
r\

o =
. =
R

B

> &=
i>_‘
2N
R
Lo 4

)
)

=

it
5 Mo A
1o

me E o ol o i
A,
mE'T .
2
o L Mo

fo
N

k) L —
w2

i rlr
[
49 X

N
R
[ U L
I
[

fu)
)
)
x

fo rlo
=
Gl
o
b
i)

i
e

Y0, B b

Tl >

E A A Aotk 441 PDCP A% %] (transmitting PDCP entity)®} <=4l PDCP A% X (receiving PDCP
entity)®] PDCP A<=% Ax}(PDCP re-establishment)®] AA] o= 79k 2t}

I8 AT A (AE Y RRC AT FAD)AA 57 wlojgo dis] PDCP Alg-H dxE 8.4 3Hd $41 PDCP 7|
=gl "2 =gd 5 o9th. welyzl AR wel, 7]Ed AT PP PSS 2% #H7]H 1

A2 HeM7|2 A2 dlo|g 7 A= i A= ofoF s,

1. UM DRBEZ} AM DRBEC] tialA sl o5 Z2EZS A& AMgstets AAAE givkd 3ld 4%

EZS 2_7]§}3 31, IR(Initialization and Refresh) Z3El<e] U(Unidirectional) EE=& A|ZFsi),

)1.
[H

=

2. UM DRBE T} SRBE A= A= A H5(adE EW TXNEXDE Z7|3tez dAgic),

3. SRBEol| thafixs RE AAE HolEE(dE 5w PDCP SDUs = PDCP PDUs)& #H7|3Ht}h. (A2 7A =0
2 AFstez AAHUE RRC WAIA Eo]7] WZel e 7 7oz HMFsiA] 471 HsiA #d7]soh)

4. & AT A (A& W RRC AlS FX)ZFE 418 A28 2ety|of 458t dugsS 483,

5. 49 AF AA(AE B RRC AlF FH)ZFE FA8 Q2L Holy|e) £244 B3 dugSS 983,

l

6. UM DRBE disl, (7]&ol Zﬂ%}%}ﬂ 1= PDCP PDUES 5 #|7]5tal) PDCP d@W a7} ojv] s ol= gk
OW 39 AE A E AYHA &S HolH(dE 9 PP SDUE)S A AS(dE W SDAP AlF 24X ®

= TCP/1P AT AA|) S ZFE ?é?‘a deolelEx atelatar, ole] tisf PDCP Al4H ol &dalald COUNT
%)&(U:h PDCP AW 3)9 & o dHolE deS st 12lal doly #H7] golwE A 2skA] &
=t FAHoE 7] delHE(PDCP ShU)ell il e sl 4= dxkE s, 724 dx ke o4s
st AatE Al Faskal PDCP el E skl shel AT AR R Hddgit.

7. AM DRBE tisll, (7]&el A8t ¢l PDCP PDUES E5F #H7|sta) 3¢ AFE(E E¥ RLC A5 &
‘1%&%‘&1 AEA S Aol Folux ke A WA do]El(]S 5 PDCP SDU)Y-E PDCP A=y Heol s}

G COUNT #h(H+= PDCP d@dWE)o oF o= dolE & s A= &l 45 dxE Fdsta, 74
*é Azak e 43t "dAE oA st PDCP ETlE sk, ol okl AT AR dustd AdE =
= AFES FPI. S, ATAQ Ade] ERlEA] e A WA dolERE FA AMES T

FH AT BACAE S8 RRC AT AADoA PP Ald daks 248k = PP AT A= ths 2
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[0131]

[0132]

[0133]
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[0137]

[0138]

[0139]
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[0141]

[0142]

[0143]
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s T3,

1. 39 A5 ZAAE(E €W RLC AF AAE)Y AFHoz A& 39 AF5 FAEZFTH 4" dolgHE
(o 2 E9 PDCP PDUE)S Z2AA 3T}

2. SRBEC] tiaiA AFE ZE HolHE(dE 59 PDCP SDUE T+ PDCP PDUE)S #7])8tc}. (SRBEO thsiA
AGE ZE HOHES AX VAT RZRE A8 RRC WA|AEo]7] wliel uH7]|sit))

3. SRBEZ} UM DRBEo thaix AAE ele|w7} Eolrtar vt elolwE ZFX|sta g|Asta, UM DRBEo] disf
e B8 A" HolHE(AZ E9 PDCP SDUE)Cl &t &= sl éix}a Fysla, A9 AF FHE AL
sk},

4. AM DRBE°] dairdE &g 4=F &2l TR2EZS AL Agstats AAA7E ok A Ee] e dolHE
(lE &% PDCP SDUE) O thallA sle] &% siAl Zxs =33,

5. UM DRBEZ} AM DRBE dialA] sl 45 Al Z2EEZS Al AMgstee A Wﬂ SohH skeF F3 &y
%%3WﬂEiE%%m%ﬂﬂ&i,Mmonwm)QQJ U(Uni-directional) HZ=oA Al Zsic),

6. UM DRBE3} SRBE thaflA] =g WEE(AS W RXNEXT9F RX_DELIV)S Z7|3tez A3},
7. 48 AT ZAA(AE EYW RRC A5 FADERE FAE N2 Hetv|er dssl/Eos dadEs
o},

8. A9 AF AX (S EW RRC AF FA)ZH-H
3},

2 Ao w2 PDCP A4 Azl A $A1 PDCP Al
%41 PDCP AT AA7F A9A AAES FASE=SF 3
T Aok, e AHES $A PDCP AlE Aol F
Pz

[¢
4?1 AL RLC ACK) o] 1A &2 dlolH SR Al

o
X
oo
%

4
2
%
=
fr
Ho
f
rO
N
o
-
iy,
oX,
f
lof
~
o
of\
u2
k]
i)
i
o
)
oo

o3l
N

].

_,d
o L 1@
oo = 7
o
ﬂ
[
0
2
il
T dle
ra
==
g5 &
2y
of\ -
[
~ Ne]
fr =1
o= ¥
BV ol
ox 12 X
off o R

)

ol
oL

AN = 1f ok 2 dmenle] Fgoll ZA Il os EA™E = PDCP AFH dabs Ad9A A

b duksbd A 71ASe] PDCP AlE AR 7F A
al
]

X
lo oy
oz

>
R i ‘;E fu o

=2,
=
o,
R
:{o
112
il
i)
oZ,
>,
i)
a
YRS Ay o

Jo O b o
lo

o
29,

o tz

1o

)

Eoa sy

(o Ot o

0 fol of rlr o Ho

=2
o

354

A QA (accumulated retransmission)= 43j
& A PDCP 4wt & dHATE 2= b))
a Ae2A e HE(RLC ACKS FAal)o] gold dlojeEo] vt x|zt 4] dolH

SHAIRE &= 1gell A 71A] =
AR (1g-03)7F AR e 25, @
Sk PDCP AlS FAE(1g-03)3 dlolHE
st PDCP Als FAE(1g-03)3 HolHE F1 H&% T A
=3 AZS AA3= AUt ot V| =B EE
H7|E 7Alslol & Har) gitk. &, 71 HoIE ;=W o|Fd
AN NA a2 7AYol A @
e A9y AAs PEE TS
PDCP A4y AxA7 EZQsiA V& dolHE 9

o7t JIEE sto] wEo] HiojE] Ay HEHREE &Y 13} Wb 7)X TS A F)H T Ul A
5 st PDCP AT FA7F viy A ¢k A5, @ AM DRBYl tis| A gk PDCP tlolE & Hx
= A ¢+ Jrk. =3 1A=L SRB H== UM DRBoll= PDCP xS AA&HA] @¥ar, d=9
R AMESIES AAjE 4 9l

kel wofeol] vigk PDCP tlol® H- Aate] A ARl AA] o= vhgdh 2
1. AM DRBEO wiaiAl &9 A X (& W RRC AT x)elA PDCP dHolE B AatsE 248t F41

Aolelol 1)
2 A=) 7t wlole ]

N m
<
A
=2
=
o o
-
)
(@]
o
N
ofj
AN
N
il
|
B
B [ ol
N
B
Al
Lo,
N

)
j
Zi
m{
<
2
fn
to
=z
X,
o
=,
il
Ho
b
lﬂ
PH
R

SR

= ﬂr
=2

3o, o
50
v
o2
o 2
T
"o
o>
> 2

=
fr
=
e
n)
il
2

L ofo o

O
b

o | o
Me HOE o rfr 2

>
[t
4 2

h:)
o
5
h o
nj
o
ki)
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[0145]
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[0150]

[0151]

[0152]

[0153]
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"U
e
e}
o
X
ofj
O>J

JAE vge) e s

H A BE= RLC AS A e A
DUE) oA 39 As 4
RE dlolg &l dhafA Rt COUN

Foll Mo AFEo] IE dolEel tiafA

&
AE 2 Aol 3E v

N & 4 ot
(@}
i~}
e}

t A Arleo] mE A olF Al AlAFA FEE = s VA= xs) she] U oA
L R=Ne)

T 1hollA 1h-059F o] AT o]
Ak, FAHoZ CU-DU 258 25 71E § o,
E(JE EW TCP/IP AF #A BE—t— SDAP A% A H= PDCP
1h-159} 1h-303} o] &}¢] 74]
28k B o] DU(Distributed Unit)E=2 7389 4 Jot. 2
e FHe® d44€ 5 gt

s T2 AlzdldAE B8] H2 99s s 7IAFe] Au| 2~ F
= = 1h-103} Zo] 49 AT A
%23t CU(Central Unit)<f
] T PIY AlS X))ol
shutel CUsk == 79 DUs2 fad &

olN‘
O
ﬂ
il
2
Ll
il
re
=
c
(@)
X
ofj fu
o H
r[rr( ojj BN
= o o
5 % o
w g
o = T
o
Ni

AC)
=
ol

Aest F2E 7/MAE 71A=Fe] Aujzshs & A yola] @e(1h-20)2 3hue] DU(1h-15)o] AAS A she
o8 g $54% 4 vy, 28a @H(1h-20)9] o]FAdoz s, @H(1h-20)2 & DU(1h-30)E 7]X|=
A=W s 4T 5 Ark. FAT A2 HEd (U-DU =& 72004 shvte] 71A]= W d=21¥= 1h-10
I o] CUZF v Al a1, CU7F AMuj2dhs A9 oA A=W s Fgk slo]7] wiiel zt wlojefol ojsA
dolEE F5alsts @] POCP AlS AReF 71459 PDCP AlS A Eo] MAHA et 5, = 1gollA
Agh 71A = F A= (1g-05)¢F thEAL 7|A] 5 ] A=W (1g-10) 3 frAFsHAl 71#=¢] PDCP A5 &A17}F
WAEA Fkon, ZE mrox d=owrt FaE Zdo| wele]r] wize] Hr7l 7Bald Fart gl

wEkA, A= el Al Bty Aol gl =R E AAE = . duetd, RS ZBdeHA] &
5, Zh wojele] PDCP AT A M2 B2 45st 3 533 dudSgi FEAA BE R AT

aEEE A et glar, A gl e W ZRAEE o) gl7] b dF Ade

e} (<3}

= AN

=

=

N e

rlr
=
s
)

TSk AA o]F Tl AlxwlelA whEe e g 4 A (Uplink grant)S IS el B2 ol
< MAAFY(pre-processing) & F UTH. wEtA, HT7F WA HA Fg=dlE EE ROHC AEAE
SHAl AMESlE dHldl® 7] A HolEES BT #H|sta Al Adse AL Fd EFEE
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