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(57) Abstract: The present disclosure relates to a communication technique for converging, with an loT technology, a 5G communi-
cation system for supporting a higher data transmission rate beyond a 4G system, and a system therefor. The present disclosure may
be applied to intelligent services, such as smart homes, smart buildings, smart cities, smart cars or connected cars, health care, digital
education, retail, and security and safety related services, on the basis of 5G communication technologies and [oT-related technologies.
The present disclosure relates to a method for a terminal in a communication system and a device for performing same, the method
comprising the steps of: receiving, from a higher layer device, information indicating packet data convergence protocol (PDCP) data
recovery; identifying first data associated with transmission for the PDCP data recovery, from data which have been stored in a signaling
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<A1 AA] o>
% la® ¥ 4o AA] oo whE LTE Al =519 25 EA[8HE B ol
% lag F2eH, = A8 nkel o] LTE Al 28 o] -4 A& Y EQ A=
ZFA ) 7] A =5 (Evolved Node B, ©] 3} ENB, Node B H=+= 7| A =)(1a-05, 1a-10,
la-15, 1a-20)Z} MME (1a-25, Mobility Management Entity) 2 S-GW(1a-30,
Serving-Gateway) = -3 € tF. AF-8-2F @& (User Equipment, ©] 8} UE 5=
by (1a-35)2 ENB(1a-05 ~ 1a-20) 2 S-GW(1a-30)= £l £ d E 9 =9
HEg
5= 1a°l 4] ENB(1a-05, 1a-10, 1a-15, 1a-20)== UMTS A] 2=819] 7| == B
o5 ¥ o}, ENB(1a-05, 1a-10, 1a-15, 1a-20)%= UE(la-35)9} 4 A & 12 5] v
71E =2 B By 5378 o ehs = ghth LTE Al 2= ]l of| A<= Q1§ Ml
X 2 EFE 5% VolP(Voice over IP)9} -2 AA|7F AH| 25 B F£3F 2. &
AHE-AF E gl o] &8 A (shared channel)s 53 A1~ ¥ L2 UEE 2]
S, 7HE AE A A, AE A o AH ARE A 2SR
&= A 71 E 231, ©] & ENB(1a-05, 1a-10, 1a-15, 1a-20)7F &}, shi} e
ENB& &7 tho AE& Ao &kt o 71, 100 Mbps o] A& £ 55 79317
A& A LTE Al 2~El-2 o ZIth, 20 MHz th &} 2ol A 2|5l 2942 23 v}
121 (Orthogonal Frequency Division Multiplexing, ©] 8F OFDMe] &} tth& F4
& Vw2 AR st} gk b o] 2 d A e el gk ¥ 2 2 (modulation
scheme) ¥} 2l 'd 39 ¥ (channel coding rate)< A4 3= -5 A3 F Y (Adaptive
Modulation & Coding, ©] &} AMCg} gHt}) %21 & 483t} S-GW(1a-30)&
tlol g #lol &l & Al gsk= X o™, MME(1a-25)2] A|ofel ufe}A d o] Ef
ol & & AJASA L Al A gHeh. MME(1a-25)3= T (1a-35)] t & o] 54 2z
75 BEE T AN 7 eg Bk AR oo 714 (1a-05, 1a-10,
la-15, 1a-20) gﬂr Ad .

kg o] o] AA] oo WhE LTE A| AHo| A X TR ER L2 E

}Dd_, LTE Al 228l 9] F4 X2 & 52 vl ENBol| A ZH2F 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. & o] Fo X t}. PDCP
(Packet Data Convergence Protocol)(1b-05, 1b-40)<= IP 3| U] F&5/59 59 522
gtk PDCPY] & 752 sh7| oF fol e ofH
Y 4= 2 3 Sl Al 7] 5 (Header compression and decompression: ROHC

only)

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

- oA AY 7] 5 (In-sequence delivery of upper layer PDUs at PDCP
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re-establishment procedure for RLC AM)

- =41 Al A E 715 (For split bearers in DC (only support for RLC AM): PDCP PDU
routing for transmission and PDCP PDU reordering for reception)

- Z3 ©4] 7] 5 (Duplicate detection of lower layer SDUs at PDCP
re-establishment procedure for RLC AM)

- A1 A & 715 (Retransmission of PDCP SDUs at handover and, for split bearers in
DC, of PDCP PDUs at PDCP data-recovery procedure, for RLC AM)

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

- E}o] ™ 7|4 SDU 2HA| 7] 5(Timer-based SDU discard in uplink.)

-4 ¥ 3 A| o] (Radio Link Control, ©] 3} RLCZ}3L 3Ht})(1b-10, 1b-35)= PDCP
PDU(Packet Data Unit)& 2 A3t 7|2 A 4314 ARQ &2 55 -3 3t}
RLCE| 58 7|52 ap7] 9k #o] g ofdt),

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

- ARQ 7] -5 (Error Correction through ARQ (only for AM data transfer))

- 4%, 8, A2 ¥ 715 (Concatenation, segmentation and reassembly of RLC
SDUs (only for UM and AM data transfer))

- A7 7] ‘5 (Re-segmentation of RLC data PDUs (only for AM data transfer))

- A1 Al A E 7] °5 (Reordering of RLC data PDUs (only for UM and AM data
transfer)

- =& 4] 7] 5 (Duplicate detection (only for UM and AM data transfer))

- 5 ©A4] 7] 5 (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 A 5=H 7] °5(RLC re-establishment)

MAC(1b-15, 1b-30)<> &t entityol] T4 ¥ o] & RLC A5 X &3 A H,
RLC PDUE & MAC PDU?Y U5 316131 MAC PDUEY-E| RLC PDUE &
Arizstets A4S AT MACY] F 8 75 at7]of o] QoFFTh

- W54 7]°5(Mapping between logical channels and transport channels)

-O53t 2 A r)E 3} 7] 5 (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)

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

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

- =244 Ad F A =9 24 7] 5 (Priority handling between logical channels
of one UE)

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

scheduling)
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- MBMS A1 H] 2= 821 7]-5(MBMS service identification)
- A& 29 A8 7] 5 (Transport format selection)
- 3} 7|5 (Padding)

= l%—(lb 20, 1b-25)2> 9] A5 ] ]H =2
2 e A AEE Agst A T

& Tzt A v 4 741%9—3

A
o A

o] WA ool W A ol FEA A2 8le] FaE mASE

Rzah e, A8 vhe} o] A o) ol T2 A 28] 3 NR & £
20)2] A NAAM 22 Y EL A= 2AA T 7] A = (New Radio Node B, ©] 5} NR gNB
<& NR 7] A 7)(1c-10) ZF NR CN (1c-05, New Radio Core Network) % -4 H T},
A8} @ (New Radio User Equipment, ©] 3} NR UE S+ W) (1c-15)2 NR
gNB(lc-10) & NR CN (1c-05)5 53l 2] vl ES] Aol &3t}

%= 1col A NR gNB(lc-10)%= 7]1<& LTE A| 2281 2] eNB (Evolved Node B)®l]
-8 . NR gNB(lc-10)i= NR UE(lc-15)9} F4 A d 2 1A% 7]|& == B
Huph o] d53h AR 28 AFalE 5 vk AA T o] FF A Al =g A= B
A}42 E EHJJ o] &8 A d(shared channel)& &3l A1~ ¥ 22 UEES] ¥ H
S, 7HE AE A A, AE A o AH ARE A 2SR
Sk A 7F 2281, o] & NR gNB(lc- 10)7} T g &hko] NR gNBi= B
vl A& 2 Alof et dA) LTE the] 214 tlol ] AES - str] HaiA
71E HU 9 Z o) 7HE = 9lar, Al T3k E3F o5 W2 (Orthogonal
Frequency Division Multiplexing, ©] 3} OFDM©] g} gtth& 4 % & 7| <=2 sl o]
F7HA o2 Yl V]go] A EE 4= vk ek who] Ad Aol Bty Hx
2] (modulation scheme) ¥} 2| 'Y 3% &(channel coding rate)< 2 4 3F= 45
W 2 51 (Adaptive Modulation & Coding, ©] 5} AMCg} 3hc}) ¥h2] 8- 2 g3t}
NR CN (1c-05)= o574 A9, vlof 2] A4, QoS A 52 758 =3 &t NR
CN(lc-05)3= B (lc-15)00 Ttk o] &4 #e] Vs =& A4F Ao 7]
st FA 2 vhpo] VA= E3 AAET g AP T o] 854l Al 8-S

71€ LTE A 28215 o1 %5 2= 9] o1 NR CN(1¢-05)°] MME (1¢-25)9}
HES A Qe o] 25 F-3l] AAH T} MME(1e-25)% 71 71 X572l eNB
(1c-30)7 A2 ¥t}

-

rok
mlo i)

o
T
4

=]
Tz

X 1d
Bk
RLC(1d-1

A1) ofjol] 2 A ) o] SEA A 2wl BN mR g

e
ool

NN L i
F1 ol

(g 1o

(o]

B!

fij

&
]
0,1

=

g}ud =z} ﬂEH o]EE/\] /\]_/:Eﬂg] T 22 EZLS vhdal NR
}7} NR SDAP(1d-01, 1d-45), NR PDCP(1d-05, 1d-40), NR
-35), NR MAC(1d-15, 1d-30). 2.2 o] Fo X},

CL
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[82] NR SDAP(1d-01, 1d-45)2] =8 7|2 &2 7[o& T 48 23
)

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

[84] - ek Aot sheF " Aol thEli A QoS flow s} vl o] B wof 2] o] 91+
7] (mapping between a QoS flow and a DRB for both DL and UL)

[85] -2 aF ® A9} 3 ¥ Aol o 3l A QoS flow IDE W 7] 5 (marking QoS flow
ID in both DL and UL packets)

(86] -3 % =1 SDAP PDUE9l| thall A relective QoS flow S H] o] E] H] o] & <]
WA X 7]3= 715 (reflective QoS flow to DRB mapping for the UL SDAP PDUs).

[87] %71 SDAP A% 4=l sl @& RRC WA A & 7} PDCP Al % %] H =2
3 9_ Hﬂo{g} tﬂfgl_ ip_ fg,_;q% ;zHH Hﬂi SDAP 74]2_ x};‘qg] —3}] 1.‘?‘ /\}}lﬂ ;q
oﬂl-‘% gg SDAP 74]1 x};q/] 7] Q/\}_Q_ﬁ— ;q oql-l%a /\47<4 1:11—0 2= 019_13:]
SDAP 3| t] 7} 44 ¥ 75, SDAP 3l t] 2] NAS QoS HF A A 1H] E X] A ZH(NAS
reflective QoS)%} AS QoS WH A4 1H] E X A] ZH(AS reflective QoS)ZE 20|
&aF Ak 8k 20] QoS flow 2} Hl o] E] Mloj el e tlgh Wi=d FHE 7y
2 AEAS = A=F A 5= Ak 7] SDAP # U= QoSE WER=
QoS flow ID A H.E £33 4= glt} A7) QoS A B A &3 Au]| A5 x| Y37
Azt dloly A 4 £, 2A5E AR s o2 AME 5 Al

[88]

[89] NR PDCP (1d-05, 1d-40)8] =8 7| a2 9 7| e85 5 45 & x3a 4
A

[90] A ¢F5 2 k= sl Al 7] 5 (Header compression and decompression: ROHC
only)

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

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

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

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

[95] - 54 ©A] 7] 5 (Duplicate detection of lower layer SDUs)

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

[97] - 5 8} 9 5% 3} 7] 5 (Ciphering and deciphering)

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

[99] A}71 el 4 NR PDCP X}X] o] #A A E 7] 5 (reordering)-2 SF Al 5ol A
218 PDCP PDUE 2 PDCP SN(sequence number)< 7| HFS. 2 FA T 2
A Eeh= 7 og wah, A E | cAHE dolB & 49l Al Adsh=
NeE e g o, 58 oA E arelshA oL ukE AddtE Ve
¥5% 4 9o, #A4 S A4 Dsto] f45 PDCPPDUE S 7] Ha}i= 7] 52
E3He 4= 9o, 4% PDCPPDUE | thak 8] B s £41 Fof 5h=
7% Eohe 4 9o ™, §-41% PDCP PDUS ) th 3l Al A4 8 4 5he
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[100
[101
[102
[103
[104
[105
[106

[107
[108
[109
[110
[111
[112
[113

[114]

NR RLC(1d-10, 1d-35)9] =8 7|'s& "= 7Is& T 455 £33 5= Avh

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

- w24 A9 7] %5 (In-sequence delivery of upper layer PDUs)

- Bl =24 A e 7] %5 (Out-of-sequence delivery of upper layer PDUs)

- ARQ 7] -5 (Error Correction through ARQ)

- A%k, 3, A1 £ ¥ 7] 5 (Concatenation, segmentation and reassembly of RLC
SDUs)

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

-4 A4 4 715 (Reordering of RLC data PDUs)

- =5 4] 7] 5 (Duplicate detection)

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

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

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

71l A NR RLC ] &] 524 A e 7] %5 (In-sequence delivery)-> 3H
AS o2 7E 418 RLC SDUE S AR A9 ATl Adat= 7ls &

@b, e shite] RLC SDUZF o] 2] 7§ ¢l RLC SDUE 2 &3 ¥ of =414

Ao o= mza4qﬂd4:ﬂ & X3e 4 9l 418 RLC PDUE
RLC SN(sequence number) 2 PDCP SN(sequence number) & 7|0 2

AAE= 7 5S e 2= glom, A2 A4 Pste] 42 % RLC PDUES
7535 Ve e ¥35he = 9l o, 54 ¥ RLC PDUE Y that A Hal s $41
Zoll = 7158 29 = o, §4 ¥ RLC PDUE & Al d %<
SA8h=7lee 282 4 3lor, 2 E RLCSDUZF 3l& 4, #2 ¥ RLC
SDU ©] " 7}4] ] RLC SDUERHE AT o &2 /9] 74] l ﬁ%ﬁ}% dhca-s
FF 5 9lon, £& F4 % RLC SDU7F Q1o &= 47 of gfelw] 7}
ok w9tk Bho vl 7F A %hE] 7] Ho)) 5245 EE RLC SDUE% TR
FH AT sk 7l 55?%%‘ T 2 oH, 5& 74 ¥l RLC SDU7F 3o &=
227 o] Bfo] | 7} vk ¥ ¢ AA7A A H = —E«RLCSDUEETAME

”-‘H Aol Adst= 7]?% _‘T—QQ G Atk 3 A7) A RLC PDUE =
TS oAU 2 (YA S, Sequence number?] A4 9 A Glo], 2=

T Elfﬁ) =l 2] 8to] PDCP 2| & =41 & 31 ©](Out-of sequence delivery)

Adst =5 9l o, segment Q1 7450l 3= Bl o] A= o] A AL 54

T E segmentE= T4 -7 ¢ ko] RLC PDUE A 774 gt %, 2 2] 5}

PDCP =] =2 Ada 4= 9lvh. 471 NR RLC A5 5 $H(Concatenation) 7| s

E 334 @& AL 7] 715 S NR MAC A5l 4] =887 1k NR MAC

A Z-2] th& SHmultiplexing) 7|5 22 A3t 4= 3l

O

H

X
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[115]

[116]
[117]

[118
[119
[120
[121
[122

—t e e e

[123]

[124
[125
[126
[127

—t e e

[128]
[129]

[130]

[131]

3710l NR RLC #*] 9] B]=2}14 Y 715 (Out-of-sequence delivery)<> 3t
2HEH 418 RLC SDUE S &4 o A glo] utE 9 AT o=

= 71%S Wby, A shvbe] RLC SDUVF o1& 7] 9] RLC SDUE &

of FAE A, ol & Al et ddste= 7l ss T3 o o,
RLC PDUE 2] RLC SN =& PDCP SN& A &3l -4 5 A & 3o

RLCPDUE S 7| Fall 7+ 7S £33 5 )

=
9

o 4y oo X
(A (AN
oot 48 ok o

NR MAC(1d-15, 1d-30)- &F entityell 74 # o] 2] NR RLC A& X &3}
AAW 5 YO0, NRMACE] 8 7158 089 7|55 5 V3 238 4
3]

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

-tFE3 @ A obE3} 7] 5 (Multiplexing/demultiplexing of MAC SDUs)

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

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

- =244 Ad F A =9 24 7] 5 (Priority handling between logical channels
of one UE)

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

- MBMS A1 8] 2= 2}¢] 7] 5 (MBMS service identification)

- A% 39 A B 7] (Transport format selection)

- 3% 715 (Padding)

NR PHY Al%(1d-20, 1d-25)& 91 A5 dlolB & Ad 2 W W28kl
OFDM A1 2 REE oA F4 A = A Fst7 vy, 541 AE & =8 #2¢
OFDM A& sxstal QY Hag A 49 Ase= ddsts 522

Ao o] f 2 = A A7 Fot
RRCConnectionRelease W A A & &
st =5 & Ari(le-0l). FF
(°]38} idle mode UE)-> 715 Hl o B 7} ® A &pH 7] A 57 2} RRC connection
establishment?} g & 3 & 5= gl

T2 A A2 RS S VA= g ASE 5V E ek
RRCConnectionRequest W] A| A| & 7] x| =7 ©. & A %
RRCConnectionRequest W A] A of] = w ko] 2] 4 =}
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[132]

[133]

[134]

[135]

[136]

[137]

[138]

o] f-(establishmentCause) - ©| :ITE?‘%;L A

7| A= @ol| RRCHAZA S A 3}E%R RCConnectionSetup | A] %] &
%8kt (1e-10). RRCConnectionSetup WA Ao = 2} 2214 AQld H A AW
Hloje] H A AR PDCP AT 4x] 44 AH, RLC AT Fxe] 44 4K,
2 MAC AT ZA1o A4 AR 5 Aok szt 34 5 ok

/7] RRCConnectionSetup™ Al A o] = @ do] = @ HE 83 2 5, v &
Z] %4 % (pre-configured) RRC M| A| A & t sl A B} 7] A= =& “a]f*’-_ XH A&
ek A WA E A A[8h= A A AE AAGds = dTh o E 5 A =28
A

A WA A& 2181 7] A = HE QW E 38l 7] A 1= RRC A
ASE7] A, & ol ol A A Fd RRC WA X & thall A A A H=
st A A& = glvk, 1] 2L 4] AA A= 1 g A A E RRC WA A&
e A AIA1 S = ATt =5, o 2] 7H ] A A[A}7) ZF RRC H| A A & 9
AAE AFE AN S = vk = 7] AAdE o9 A A= 7} RRC
E A= v EY dEE AA S 5 vk

/}7] RRCConnectionSetup™| A #] o] = PDCP U] ©| ¥ &--*(recovery) A A&
Festeli= A AIAHE PDCP A7 A Hof| 238 4= gl ik 7] w Al %] o] =
SRB(Signaling Radio Bearer) -=--> DRB(Data radio bearer)°l o] 3|4 PDCP tl] ] ]
B AaLE A o B E XA ek A A A wloj e A AR £83 5
At} EE3 7] WA A] ol &= SRB =2 DRBOI| thall A PDCP A5 %] o] o}
A& HolHES #7132 A A5 A A 8h= A A AHE wloje] A7 A He
xEe 9l

A7) RRCConnectlonSetupUﬂ Al A] ol = PDCP Al ¥ A& 3 e o

AM(acknowledged mode) DRBOI| tdll A -=2] A A &-& 3 &= A el %
ANAEE FHRAE A A 8h= A A AE o 2] HA J R 23+ = 9t

RRC 124 -& A7 gt vh-2 RRCConnetionSetupComplete W A| A & 7] %] = 0 7
%3k} (1e-15). RRCConnetionSetupComplete W] A A] &= whiiko] A 2]
B 25 93k H o] A4S AMF (access management function) %=+= MMEoﬂ Al
2% 3F= SERVICE REQUESTEH= Ao WA A & E 3§}t 4= 9t} 7] A =7
RRCConnetionSetupComplete W] A #| of] 523! SERVICE REQUEST 1| A| ]
AMF ®=3= MMEE A4 3} (1e-20). AMF 3= MME= ©tido] @ A3k Mu| A&
AETA ARZ dasd = U

et A dido] @3k A H| A E AlFsl | 2 2 A4 thH AMF 1=
MME<= 7] A =9l 7] INITIAL CONTEXT SETUP REQUESTZ} = WA X &
%3t} (1e-25). INITIAL CONTEXT SETUP REQUEST ™| A] ] o] = DRB(Data
Radio Bearer) A% A| 4 -8-3 QoS(Quality of Service) 4 X, “12] 31 DRB®]| %8+
Hol #d A B (o & 59 Security Key, Security Algorithm) 52| 4 2.7} 33}
T AUtk

7| A = et B oke A A SH] 918 A SecurityModeCommand
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[139]

[140]

[141]

[142]

[143]

[144]

) Al %] (1e-30)%} SecurityModeComplete ™ Al 2] (1e-35)5 nl3Hgr), H oF A A o]
235 7] A7 @ 7] RRCConnectionReconfiguration | A] %] &

A5 rh(le-40).

RCConnectionReconfiguration H|A| %] of] = @dro] A= Q H & =33t
A1 4 E](pre configured) RRC WA A & 3] A EFA 7| A= =2
TS A EAE A A EH= AN A S A E U dE

AA HAIA S FAle 7] A s e u & et y] A i

TFAlst7] xj,‘;ﬂ Z ol A A Eg ™ RRC WAl A & o &l A

& vk cze]ar ] A A Ak= v 2] A1 A" E RRC

o 3 & XV\]%ELZF ATk =, ol 2] 7H e XA A7 2 RRC

& AR5 AAIT F Urk = Y] A S oo A A= A

JABH= H EY FE 2 AN 55 gl

RCConnectionReconfiguration W] A| ] o] = PDCP d|°] ¥ &£+ A&
J otk XA AHE PDCP A4 A Hool] 3233 4 O]E} £gk A ] H| Al AT ol 3=

SRB = DRBe|| tha ] PDCP || ¥ & A5 e & H| o] -5 XA 8=

A A= Al
712

o
NN
o
— =

e
lo

M g oxt
R o
24
(e
fo o

~
~
Q)
o = @
>
>

It i o

2
(A

2
A

L5
mlmé_lﬁo%'mlmim
o
N
g
a3

N

> >
)

2

=
2
a
=2
>
A

o
N
7

o{l
Olt

m r

A] Hjoje] A4 A Ho E38a 4= gt EE% AF7] W] A] A o] = SRB %t
DRB?I| th3lA] PDCP A5 #X] )] ol 9l= vlo|HES #H| 7| &A] of 7
A A BF= A A ALE o] 2] A4 QKo 3+ 4= 9l

“}7] RRCConnectionReconfiguration W A| %] ¢f| = PDCP XH THAXNE YT
] AM DRBOl| thal| A =2 A AdES T A e AAEE FIEA =

A Ak A A A ot el 7 A ol Faha 5 e
£ $F RRCConnectionReconfiguration | A] X ol = AF-& 2} €] o] B 7} A 2] =
DRBO| A4 AR7F x84 = lon, vhb& A7 AR E 24834 DRBE
A A sla1 7] A1 =]l A] RRCConnectionReconfigurationComplete W A] 4] &
7 &3tk (1e-45). @3 DRB A A& ¢h gk 7] A =& AMF B3 MMEC] A
INITIAL CONTEXT SETUP COMPLETE WA A & &8t 12 & 9ha s
AtH(1e-50).
471 54o] w5 FRAR gk 714 %3} 0] W EN DS ol lole| 2
T8 TH(1e-55, 1e-60). A7 *EW ol o) wp =, wlol e A E 24> =7 RRC
2 47, Mok 44, DRBAG S| 302 PA R, £ I AF S 270
o 2 el A 49 & A2 W71 F7Fe7A 94 a1 814 RRC
Connection Reconfiguration H A A& A 53 4= 9l TtH(1e-65).
%}7] RRCConnectionReconfiguration M| A| A| of] = whito] H=Q ¥ & =38
74 %-, vl 2] 214 ¥ (pre-configured) RRC W A| X &0l t 3l A E} 7 7| X = =&
‘“f*'-— ANAEE B A GAE AA 8= AAAE AA = = A o E
W A= AN HAIAE A8 ] A i 11159. 5 s/ A =
RRC HIA A& Al 7] A, B & ool A A3 ™ RRC M A A &0l o 3 A
ANAEE Faletes AN = vk Lela ’37] AA A= 1 g A1 A € RRC
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WA A& Zh2pe] T A A A 5= dv) =, o8] 7] e] XA AH7F 2F RRC
AR Eo] A AE A5 AAI S 4= ATk = 7] - S o Fo A= 2
RRC WA A & A Al eh= B EW G Ej = A& F5 9]
[145] %}7] RRCConnectionReconfiguration W] A %] of| = PDCP ©| ] ¥ &£+ Aa}&
T3 atet= XA AHE PDCP 24 B ol 83 4= . gk 7] WA Ao =
SRB(Signaling Radio Bearer) -=--> DRB(Data radio bearer)°l o] 3|4 PDCP tl] ] ]
B AR E FATA BB AN ehi AN AE Wojel 4 Auo) Eehe 5
AT Eg 7] WAl A ol i= SRB(Signaling Radio Bearer) <+ DRB(Data radio
bearer)oll thal ] PDCP 7% A6l wrol iz elol el - al 7] 8] o) 2
A A= A A AE Wo]e] A ARl E3HS 5= 9t}
[146] %}7] RRCConnectionReconfiguration M| A| X| o) = PDCP A+ & A 2}& =3 &
o AMDRB il A 24 Al 852 e e el A A A4S 1A e 2
A A BH= A A AE Wo]e] A ARl £33 4= 9)
[147]
[148] ¥ o] 2 A] ool A #|o] iz SRB} DRBE ¥ 816H= ou]dd 4= gl o,
SRB+= Signaling Radio BearerE 2] 7| 3}, DRB+= Data Radio BearerE 2| 1| §tC},
“1¢] 31 UM DRB<= UM(Unacknowledged Mode) 2. =& 5 2}&}i= RLC A&
A x| & AHE-5l= DRBE 2] 7] 31, AM DRB+= AM(Acknowledged Mode) F. =
&28k= RLC A5 42 & AH&shi= DRBE 9 1| &}
[149]
[150] % Ifi= 2 g o] HA] ool & At o] & B4l A 28l ol| A 7] A5 3h
A=W E 7 A om st ot &= 1f9] 12000 4] T (1£-05)-2>
o2 NNAZ (103 Y EY A AAL AASa, dol 8 & 4423517}
7| A 0 B2 HE] = @ E X A[8F= RRC HIA[ A& 74184, 7] RRC
A A 7} A A S Al S VAo R AW E Al o/l 1ol &
1£2] 1£-3000 4 &2 (1£-05) BHA 714 = &2 Af-15)2 A 57 Y EH =
AAE AAstar ol A& AlSaA 4 5 2
[151] 5= 1f9] 16202 go] ¥(1f-05)] ZF #lof 2ol th§ PDCP A5 FA &2 A2
71 A S(1£-10)2] ZF W of 2] o] th 3k PDCP Al % ] 53} dlo] 8 & a1 wher}
A= w7t e E A, & 1] 1£-30 o] B 71 A =(1£-15)2] Z} wof & of
& A =2 PDCP Al % A &3 Ho]H & Fa1 ool gt} = @ B
Aapoll A A ER w2 e VA 53 Ad& AAsE 45, Bebs A3lstr]
A Bety| & A= galsop e Havl Ut S A2 s =9 tolH
AAE HAL U= A E oS BT & ARGl oF gkt
[152] &2 7IA=(1-10)2 B 71 A 2(1-15)3 @ 2(1£-05) 2] =91 S=3) o o) &t
o Z,: 3] 3l T, D}UL(lfOS)O] HSLXJ o7 = obqé 9}3& 2= oh:i
| Al 2k wlof e o) th &k F41 H 4l PDCP A3 A& A A& = 9
dkrg of A A] of| o] A A QFEF= 441 PDCP Al 5“4 A (transmitting PDCP

F

2o

sa il

4
e

FFE

[153]
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entity)2} 5541 PDCP 7|5 %4 *] (receiving PDCP entity)2] PDCP ] 5=7 4 XHPDCP

re-establishment) 2] A 1-1-1 A A] o= 3}7] 9} &t}
[154] %21 PDCP A% “¢X] 9} 5241 PDCP A% 4] = @] PDCP A5 4] <
sl=l 4= v}, 21 PDCP A% #x] = ©@'d2] PDCP Al 5 x| ol A $-41&
Fah= kel sl d e 4= 9laL, 241 PDCP Al X &= ©de] PDCP A%

ot Pl sl d s o Aok webA 541 PDCP A%

E}uLg] PDCP 74]5_ x};qf;_ ng ok 4= 9]
5 19} =41 PDCP A5 A& 172
2] g 7 g o vheFgk A A &) A A8 o Uk

SIS
=2

%4
w0y

[155]

(1561 &1 AT &A (& 59 RRC A5 42l A PDCP Al d HaHE 2 J st
%21 PDCP A% &A= o2 datE 533t}

[157] 1. UM DRBE 7} AM DRBE ) tall A 8l|t] &5 2 EZFS Al A
Abg-Et el XA A7F QLU El Y] & TR EE-S * 7] 3)}8FaL, IR(Initialization
and Refresh) 2 Bl ©] U(Unidirectional) ¥. == A] 2} gt}

[158] 2. UM DRBE 7} SRBE]| thafr]i= A E$ Ae) Moo & 59 TX_NEXDE
Z714ko 2 A g

[159]  3.SRBE) A= 2& A3 tlo| e & (ol & 5% PDCP SDUs 3= PDCP
PDUs)< #| 7] gtr}. (&2 7] A= &2 Agste] a1 A4 ™ RRC A A &0l 7]
ool BF A 71 A & 72 HFehA] 7] sl A #H 7] gkt

[160] 4. A9 AZE AX (S 5 RRC AlZE AR ELE 5218 A 28 "oty ¢}
o3} ekuegg A8

[161] 5. 49 AZE AX (S 5 RRC AlZE AR EE 5218 A 28 "oty ¢}
FAQ Be daesE 483t

[162] 6. UM DRBE] thal| A= PDCP A HH 5 7} o) v] S ) =7k o} 2] 519
A Ax 2 AG A o2 dolE (o] & &4 PDCP SDUE)® sl A] 4

| 5 (ol & £ SDAP A5 A 52 TCP/IP A5 A )2 HE 4218

|ol Bl &2 7] a1 3kar, PDCP A<= ¢ Aol 331 W COUNT %L(¥%E= PDCP

AWdHZ)e] &5 Ao R HlolE AFS gt} 1] ar volH #H7]
Elo]|w & A A 2FakA] b=t A4 2] 05 A7) Hlol B Eell thal A 3l Y $h5
éﬂ A5 Fdstal, FAA Axp e e st AxE vhA| 236l PDCP & U &

dsto] st Al A2 Ao

[163]  7.AMDRBE thal A= &9 Al E(S S RLC AlF ZAE)ZHH
Al Aol ¥ A ¢k 3 HA tlo| (o]l E & PDCP SDU)H-E
PDCP A58 Aol &9 e COUNT ZH(%== PDCP Y #H 39| o &
x].zr:o;,_tr ;<H 4/\ I:EL‘PH./}__S /\6§6Lq_ = H-LZJO] xﬂr/}o] ﬂ—o]g;q
& A HA H ol B FH TX* ANAEE 636@ TA A =2 7] ol E Fel
el A T 5 dAE detar, A Aa e GS s AAE ohA

I

Y

O o

i)

O

fij
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[164]
[165]

[166]

[167]

[168]

[169]

[170]

[171]

[172]

[173]

[174]
[175]

[176]

Sy 5ha1 PDCP 3Tl & T4 ste] 8h9) A% 92 2 ek,

M A% A= (oll & 5 RRC A5 Aol A PDCP A =H Aat5 235
A1 PDCP A% A A= v AaLE =3 st

1. &t A5 A&l & W RLC AT FA5) AlFHo = s 214
tolE] E(oll & 5% PDCP PDUE) S Z 2 A/ gl

2. SRBE=9| thafj A E& A4 tlo] B & (o & &% PDCP SDUE H+= PDCP
PDUE)E 7| oA 7 A= S 2 E 5741 8 RRC M A A& 0] 7] vl <9
) 7] gk,

3. SRBE# UM DRBE°| thall Al A4 & efo] w7} FZolrtar Qlthd Elo| &
A 8tar 2] A8t al, UM DRBE ) thaf| A= =& A 44 dolE S5 & &4
PDCP SDUE)< 3l t] $+5 sl Al A& alstal, 49 Al A2 ddgin

4. AMDRBE°| talA= 3t o5 sl Al Z2EFE AlS ALE-stehe
A A7E I A g E o] QL= Hlol Bl & (ol & &% PDCP SDUE)°| o 3 4]

&t] = A dAE gt

5. UM DRBE 3} AM DRBE | th&lA] &l ¢
Abgsteb= A A A7F glohd shak A sl T S
NC(No Context) % Ell €] U(Uni-directional) %.= ol A ]791* Elg=

6. UM DRBE ¥} SRBE©l| 3|4 959 H4E(dE W RX_NEXTS}
RX _DELIV)S %7|3t o & A A3t}

7.4 Al A (o E B RRC AlF A2
doshinss) dagss 4§t

8. 4 AlE &A1 (& E¥ RRC AT FA)EFE 7218 A 23 Hetv] <)
A RE/AF dag5E 4§t

=3
o} 2 3

)

A3 A 28 Hoby] 9}

An)
n

7] 2ok o] A 1-1- 1*”«1 oﬂoﬂﬁ &A1 PDCP Al x| = 3 +4
A A EE FAsHA Hof 3 AR A A A AES FYste] BH s
AE-& vhaL, A 2 9 ”Hl 3 g g ATk 7] el A A B A A AESS A
PDCP Al Aol A &t AlF A& & 5 RLC AT A &) 2 4E
A& AL(RLC ACK)©| &5 #] k2 HolE E7HS A A53h= 41 &

AR = 1fef F-& = oW o] A §-of] 7] A Frof] o] &l E] A % == PDCP
A E Aapb= Ae A QS-S G Ak A 5o o] 2
I Atk ks A 2s 71 A S (1£-10)9] PDCP A5 A X 7F A 28 o 52 4218

ol 5 &2 el 7 7] X 5 (1£-15)2] PDCP A% Ao Al 25 AL 5= 7l o]
o] -7k o 7] wiol v wheb A Wk(1£-05)0] A A 0B Al FrkE
EE(RLC ACK)E &2 7] ]:?(H 10) O 2 HE HHH %= L“—J(lf-OS)% EF



16

WO 2020/009414 PCT/KR2019/008025

[177]

[178]

[179]
[180]

[181]

[182]

[183]

[184]

[185]

= F a7t vk =, & (1£-05)2 PDCP Al =8 A xp Aloll A2 A
ol ¥ %] ¢F-2 2 HA| PDCP I @A S o] 8] Fabi= do] B S AT
A %-3h= 74 A A $-(accumulated retransmission)< <~3§ 8| ofF & 4= 91t}

2] BEH(1£-05)2 A A Q1 Ado] gl u X 9k& 3 WA PDCP

HAH TR & dAATE 2h= to|HE S0 819 Azl o) A3 4 <l
ZAE(RLC ACKE 4ol glH vlolHEo| kil @A A7) HolH &
&l A A& A slo] ofF shoh
BEA)RE A2 7] A S(1£-10)2] PDCP Al A3 7} Al 32 0 2 =413
ol H &2 B 7 7] A (1£-15)2] PDCP A& ]9l -
HE(1£-05)°] ”71 g o 1-1-1 A A ool A A g e
Ffete] BEE Qg AATH A Ao FHE g 5 9}
AAAE Ao ahe] A2 7] A = (11-10)0] THE(Uf- 05)
Tl ) el d A A ES T A ol 4 Hﬁ%% f‘ﬂ“ﬂ%— A%
T Atk dE A1 AV AA AT o AE A A A& et

1o

_f“:

T A AEE ST 5 Jor), T 1= A2 A 5] True B
A A A NS S, False ghol W+ 4 AN ES 5B 5 Aok ED
7] A A ARz RRC WA A o) A A o] 4= ). om, PDCP 4174 A 2ol A 2| A

A =

T UL W= QW AA] HAIA] 52 RRC A|AE G WA Aol £3HE] o] HEE
o]

AR

7 X]%/] RRC " A[ A of] g A A| 2ol whefa] A el 2] 2] A & i =4
ANAEE Tt 2 U8 o AA oo A Aetat= %\“ PDCP A&
7 *] (transmitting PDCP entity)¢} 5521 PDCP 7| % %] (receiving PDCP entity) 2]
PDCP A} 4~& A XHPDCP re-establishment) 2] #| 1-1-2 A A] o = &} 7] <} &t}

A AlF AR (& 59 RRC A5 Aol A PDCP Al H AxLE 83 eHH
%21 PDCP Al & 4% = v A& -3 gt}

1. UM DRBE# AM DRBE°I thallA] 3t §t5 Z2ESE& Al Sl A
Abgsteli= XA A7 Qlubd El Y] §F S E R E -2 7] 3} AL, IR(Initialization
and Refresh) 2 Bl ©] U(Unidirectional) ¥. == A] 2} gt}

2. UM DRBE # SRBE ] t A = 59 A Hl H(oll & 59 TX_NEXD)E
713k 2 A4}

3. SRBE° Hjel A= 2= #7d% d o] &(o| & &% PDCP SDUs *=+= PDCP
PDUs)& #| 7] 3t} (A2 7| Al o2 A FstE a1 A4 9 E RRC #IA[ A E0] 7]
o 3t-ol] BF7 V1 A w o2 EEhA] @] 9184 # 7] gl

4.9 AlF AA (A E EH RRC AlF FAHZFE G218 Q| 22 Hely] 9}
o3} ekuegg A8

509 AE A (& E¥ RRC Al FAHEFEH 5218 A 23 Hetkr] <)
AN BT dagEs 48t



17

WO 2020/009414

[186]

[187]

[188]

[189]

[190]

[191]
[192]

[193]

[194]

[195]

[196]

PCT/KR2019/008025

6. UM DRBE 9l thalj A= PDCP ¢ W 2.7} o] w] <] QA A =t o} 4] 519

_ﬂ

7
|5
|

i)

ey

O

(i

1
=

(o]

mir&m

‘W fu

B AN AEHA ek A o' 4] ol &
sl FAA Aaf = A st AalE thA
st skl A F A2 AR

l

—Hnﬁi—ﬂ
SRS

O.u
of

7. AM DRBE ] tJaj A= whok =2 A A4S XAl 5=

A A o A A =] A

= 22 A= Eo ]Ei(oﬂg =% PDCP SDUE)°l| &l A ¢

ol = 5 W SDAP A% 4 X £& TCP/IP A& X))o 2 3E =413

=4 ¢ 18] 3taL, PDCP Al 5= Aol st ™ COUNT £k(*:+= PDCP
3)9 L& ke o= dolH AES gttt 1] i vlolE #7]

of thaf A 3l d k=

=313} a1 PDCP 3¢ &

A A A7FRRC

A. 39 ASE(E B RLC A5 A 5)Z B AT ZH <l Aol &2l X
22 3 HA| o] H (4 E &4 PDCP SDU)Y-E] PDCP Al<~¢ Aol st e
COUNT ¢h((E=PDCP € H M 3)9] Q& A o2 B F AQAF = A=

e gt 3, 43 AQ dge] FlH A g 3 WA o
ARES Fa g TAR R g7 do]e Sl o)A

o] ]3] 2
e

e Elal, FAA Aap = ok s 3} xS vl A 4288131 PDCP 3t &

FAskel 59l A% 4A = AL,

8. AM DRBE=9l thalj 4]+ gkl M el A ) A 42 %] A &F+= A A| A} 7F RRC

A A o A A =] A

A S ASE(NE U RLC A5 A 5)2 7 E A4l o] gly A

%2 o] El (e & & PDCP SDU)E || th 3| A1 ¥+ PDCP Al 5= ¢ o]
COUNT #k(®E3= PDCP U H M %)9] 0 F A0 BF A A4 L=

agatgd
=AES

o

AT Z A F A Aol Bl A L ol B Sol e Al e

AAES ek TAH QR g7 dlo] el Eol A

Z
Z,:%g o]»,—ﬂ_ Tﬁ 2 & X]— C = OLEQ‘ sl ;(]- Ij—/\] 5§ o},ﬂ PDCP oﬂ Iﬂ =

T 9 AF P2 AL,

9 A% 4R (48 59 RRC A% 43))el 4 PDCP 4157 A

=21 PDCP A& A== v daE -3 st}
1. 319 AlS AR =l & 59 RLC A5 FAE)9] A5
Hlo] Bl 5(¢] & S 9 PDCP PDUE)S X 2 A A 3t

=

=

LEE

2. SRBE9) s =& A A dolg E(OﬂE £ PDCP SDUE H-3= PDCP
7]

PDUE)S ¥

# 7] g},
3. SRBE} UM DRBE ] tallA] #1744 Efo| w7} o}

Z X &taL 2] Ak, UM DRBE 9 thelA = 2 & A 45

SeH( A2 7| A 5 0 2 HH 2413 RRC HI A A & 0] 7] wliol)

7har Qivhd Elol M &
tolHE(d & &4

PDCP SDUE)S U] 45 a4l datE G=3staL, 49 A5 &A= Add

4. AMDRBE A=t o= 84 2228

|5 AL§ 8tk



18

WO 2020/009414 PCT/KR2019/008025

[197]

[198]

[199]

[200]

[201]
[202]

[203]

[204]

[205]

[206]

[207]

[208]

[209]

AAA7E e A g E o] 9liz wlol Bl (el & S8 PDCP SDUE)el| t 3l A]
it ¢= A dAE gt

5.UM DRBE 7 AM DRBE°] thall A allt] ot 5 Al T2 E=
Abgstete A A A7 glvhd stk B2 8T b A ZRES
NC(No Context) 2Bl ] U(Uni-directional) B0 4] A] 2Fakt},

6. UM DRBE ¥} SRBE©l| 3|4 959 H4E(dE W RX_NEXTS}
RX _DELIV)S %7|3t o & A A3t}

A&

=7|3}ska,

9o
=

9o
=

7.9 AlS AX(E 5 RRC A5 AN EFE =218 A 2.8 H oty 9}
ot 3l 5 3 w5 A 83k
8. A AlF AA (ol E 59 RRC AlF AR IEH 5418 Y 22 Hety] 9}

AN B3/A%F dudES 7 g3,

LolgE B o] AA oo mE AT o] F Sl Al A8 A F Ao 7] A=
= F A T4 AE V2 A58 o g & ARESHE whde] tia A ~ZE
Hof el o] shute] 7| A5 = shvhe] R & v EE WA A Y Sl AlsHE
Aaks g A o= A sk Srlolth

T 1goll A @ (1g-05)2 F 71 9] 7] A = (MCG, Master Cell Grodup(1g-10), SCG,
Secondary Cell Group(lg-15)) == F 7]12] 54 A& 7 (A3s] 93} vjd 3]

NS AFgato] AEE Wolg & dolE & $A1E 5= 9l th(1g-30).

A7 A& ool A 7] A =& F g ol whebA shute] 7)Ao Hi= ol
v A3 & A (A S B0, = 1g-4001 4 1g-15 71 A5 a4, o} &
71 A= (1g-20) o= vh2 v tf] o2 MAS F ke & 5o, &=
1g-5000 A1 1g-15 71 Al =1 1g-20 7| Al 5r 2.2 ¥ A).

7] AAbe A i (1g-05)> 7] ~EE wlof ol A s VA5 Ei=
shube] v e g o= glo]H & F218td A o] sjAE AV M E
ALt o] A5, 371 AAAA FAletd dlolHEo] {49 4 gt oA
1A T (1g-10)2 77 oF &-& 74 50l *47] 2253 wofefe] tjal A PDCP t©]
B AAE s A2 whid(1g-05)00 Al A A e 4= A

A71 ko] o] o) Tk PDCP Hl o) B H- A x}o] A 2 <1 A 1-2 A A
o &= th5- gt

1. AM DRBE°l thall A A9 AT A X (el & 9 RRC Al A])oll A4 PDCP
dlolE &5 A5 2 st $41 PDCP AlS 4= th2< 4

A A5 HE AM X E RLC AlS X = o4 A€ AM ¥ = RLC A%
P22 o] Holl A4 d vlolE E(e & EW PDCPPDUE) FollA 8- A&
| E(oll & W RLC A5 AR E)ZHE] Al 74 Q0 AL(RLC ACK)©]

H A ¢k B E dlolE| & ] A7 COUNT #L(*e+= PDCP 4 @ 5)9]
AT R AASS )

—

:

AN}

O

o

f

fo fo o
e



19

WO 2020/009414 PCT/KR2019/008025

[210]

[211]

[212]

[213]

[214]
[215]

[216]

[217]

5 1hiz B ouge] A4 ool w2 AT o F FA Al gle] ] A 9l

% 1holl A =% 1h-059F o] A o] & FAl 2
& 8hvt] 71 A1 =1(5G node)o] A B A~ 4= Qlvt, 1A 2l & & CU-DU =& 3!
ZE7Fd o, HIES 1h-40 2 “HE S 1h-502 FXEHd, T2 E S
ZJoEFE EHRS 1h-107} o] A9 AlS X & E &9 TCP/IP A%
A = SDAP Al A 3= PDCP A% #*])o] & 2Fsh= CU(Central Unit,
1h-10)2} =HE S 1h-159F 28RS 1h-307 &o] 319 Al A (5 54
RLC A% %}7@ = MAC 74]1 & iz PHY AT Aol &4 sk 547 719
DU(Distributed Unit, 1h-15, 1h-30, .. )5 & ?649 Z=olt}. 1) a1 &}
CU(1h-10)¢} &= 71 2] DU(1h-15, 1h-30, .05 4 =& &
o]

A1719} B TE2E TR = 7 A ol Al skE 2 A Yol RS
1h- 404 o] @k (1h- 20)t ;MA DU(1h-15)°l] 12 -& A sto] HolH &

E IR al-d R S £ ) H-S 1h-503 go] @hike] o %*ésli ?léﬂ &
DU(1h-30)= 7] #| = LHEE E 53 FUdrt. AT A A
AY e CU-DU =58 2ol A st 7 A= W =B += CU(lh—10)7}
v A] QFA1(CUE 1h-102. 8 5 <), CU(1h-10)7}F A 8] 2 8F= %] < U ol A
N= QW E T3k slo] 7] witell, Zh wofele sl A HolB & FAlsh=
w@k(1h-20)2] PDCP A5 2] 9} 7] A 5 ¢ PDCP Al = &0l ¥4 ¥ A
Gk 5, el A A e A= e e} thEA| 7145 9] PDCP AlS 4| 7F

/\]/\Eﬂoﬂ}q: ﬂx}g] 1] O

r >
o
HU
re
(i)
i
N

C.

WA A ghom, e mud A Ao ald lo]y] Bt ety &
7% B ek gk ek 7143 Wik(1h20)0 A Beb] el gl
DEQME A AT 5 ek dlkshE B S BAshA oM 7 lojel o]

PDCP /1% 4% Bol A Al g Boby| 2 ghas 9 Bash el ot a4
S e Fe AN AR, A e] i HolEEE oA
AT AL ) Ao A A F 55l

WA dolEl FAol AT 5 Q7] 9o

o3

=

g o] thEoll A= Bek7] 7o) gl =B E VA 5ol dhtel A
A A ) whkol| A =8 &f+= PDCP | o] B &+ Zejx}-E— lacia=g

¥ ol A1 A|okshz PDCP dlolB] 7 Bape] 4] 131 A4 el = th
2ok Al 131 2 4] o= SRBE o) tha) A = Bllo] B B A2 53 ahrd,
ROHC(robust header compression) 32 2 & 2 -2 A& §-A] sl &h= A A A&
A= AL EA o 7 sk},

29 AF AA (& B RRC AZ 4X])oll A PDCP tlo] B &7 Ha}&
275 21 PDCP A% A= the AR Fo) shup = 85 o] HA12



20

WO 2020/009414 PCT/KR2019/008025

[218]

[219]

[220]

[221]

[222]

[223]
[224]

[225]

[226]

gsl— 2= 01

1. UM DRB% JJrAMDRBeoﬂ el A e b TR ETS AL A
AbgsteliE A A A7 glohE ST S ZRESE 27]8kska
and Refresh) 4} Bl 2] U(Unidirectional) 5= 2 A| 2} 3k},

2. UM DRBE 7} SRBE Hls A= A9 AH My & 5 TX_NEXTDE
Z7)3ko 2 A

3. UM DRBE°|| &A= PDCP Y AH T 7} oln] SHdE] A X7k o}2] 314
AZ A2 AL A & o] E (<] E £ PDCP SDUE)| tha] A COUNT
H(E=PDCP AWM T 05 Ao & vlo|E %S F3stc}, 1e]a
tlol g #|7] etol W & A A 2sHA] =tk 18]l Sy §F S TR EFS
Al Zr el A Abgatek= A A1 7F glohH A7) dlolH &l tial A &t of 5 dAE
ChA| st aL, AA A = hE st AxE vhA] 235l PDCP & U &
TAdste] sk A AR 2 AG .

4. AMDRBE®| a4 = (A5 HE AM E= RLC A5 A = 942
A AM 2.5 RLC A5 4A 2 o] o] AEAAD tolE &E(o|E EH PDCP
PDUE) Tl ) 3 Al E(l & EH RLC AS FAE)EHH A3 4A
Aol gl x| ¢Fe dlo]H (o] & 5 PDCP SDU)E I th 8] 4 7+ COUNT
ZHEE=PDCP Y HF)9] 0.8 2l o ® B A AS = A4S 4233}
=, 4T A o] glE A eF2 dlolH &0l ol A =F A 8 4] A

al, IR(Initialization

A5
ST 19 a T TREZS ASAA AL stebs 447} globa
47) dlolE Eol A U] 45 AAE B S, FAy 2w

o5 3} A5 A 428 8FaL PDCP 3| Ul & 1Al 8kl 8t Als A=
ZiA=ga=

5.SRBE ] fair = (A5 HE AM = RLC AlZ 42 == A2 si4E AM
W RLC AlE AXE o)A A5 H dlo]e E(¢ & 54 PDCPPDUE)
FoA) st AFE(CE S RLC Al ZAE)ZHH A4l Ao
shol ] %] ¢k do] B (] & &5 PDCP SDU)E©l o & A 7+ COUNT Zh(F=3=
PDCP UAM5)2] Q2 3407 BT A H% T A4S F3an) =,
A<l o] Fu A & Holg &0l thaf vt de 4 A E&
Tt (& VA5 = Cuoll thal A -3 e Hl ol B & ol 7] Wil
ANAEE st

-

&9 AT A (& 59 RRC Al 4 A)l| A PDCP Hl ol &7 A A=
T4 PDCP A% A= thg Aabs Foll ah 1= 552 719 541 &
o

)

o2 Qs 4l

)

1. 39 Al %M‘é(d]g EH RLC AF FAE)9 A5
1 o|E| & (¢ E &4 PDCP PDUE)S L&A A 3T}
2.SRBE°l &l A & A4H dlo]H E(dE &9 PDCP SDUE %+ PDCP



21

WO 2020/009414 PCT/KR2019/008025

[227]

[228]

[229]

[230]

[231]
[232]

[233]

[234]

[235]

[236]

PDUE)E dol Bl A g st Aok 7| A5 = CURF-H 418 RRC
Al A& o] 7] w30l Hlol B A g]sle] 44l gk},

3. SRBE I} UM DRBEC) Hls|A] A1 A & Efo] w7} Eol7kar Qb Efolw &
ZA3FaL 2] Alstar, UM DRBE ) tafA = 28 A 45 ol & & &4
PDCP SDUE)S dlt] &+5 Al AAE Fastar, 39 AlS A2 A,

4. AMDRBE | a8l o5 Al T2 EFS Al A8t el= XA 7
Ao A gdE o] gl dlolEH 5 (ol S 53 PDCP SDUE) thalA &t $F&
A Aats =3 gho)

5.UM DRBE ¥ AM DRBE°] thal|l A dlt] ¢+5 sl Al Z2EZS Al
Abgstete A A7 gtk shek |2 Sy S5 Al TERESS 2738 eka,
NC(No Context) % Ell 2] U(Uni-directional) 2. =0l A A] 2}k,

6. UM DRBE ¥} SRBE©l| 3|4 959 H4E(dE W RX_NEXTS}

RX DELIV)S %7|3to 2 AA s}

g of A AL ofof] whE PDCP tl o] B - Aabe] A 1-3-2 A A] o = th 53
A A 1-32 A A o= SRBE O thafj A = Tl o] B] - AA}E 3 5h,
ROHC 2 E S Al §-A5leE AXAE s A g A EFo=
Ea=y

&9 AT A (& 59 RRC Al 4 A)l| A PDCP Hl ol &7 A A=
2 A3PE £2 PDCP A2 A A= 1S AXE Fo| 8} = B3 9 55S
T8 4= ol

1. UM DRBE°l tdll A= PDCP ¥ A &7} o] v] Sr¥]| x| gk o} A 519
A AH 2 Ay A ke dolE (<& £ PDCP SDUE) th 314 COUNT
(E=PDCP AEM5)9] 08 2502 do|E A4S Fastt}, 18] a1
dlol g #H 7] elo] ™ & A A 2}skA] ezt

2. AMDRBE | el = (A58 ¥ AM 2= RLC A& 34X = A2
AAE AM BERLC A A & o) el AL A ol e E(ell & 54 PDCP
PDUE) FollA) 3t AT E (& 54 RLC AT FAEHEFE 43542l
Aeto] dol¥]x] e dlo]E(d] S 9 PDCP SDU)E o] o) &) 4] ¥ COUNT

—_—

ZHEE=PDCP Y HF)9] 0.8 2l o ® B A AS = A4S 4233}
=, AT AR Ado] gy ] g2 dolE &0l tfsl| ATk A2 A A5

T3 g},

3.SRBE &A= (A5 HE AM B5 RLC A5 4] = 2 dAH AM
B2 RLC Al AR &2 o] Hell AEAAE vole&(el & 5 PDCPPDUE)
Fo M) 3k AT E(el & £ RLC AlZ AAE)EHE] AF A ddo]
FH1E %] & dlo|El(e] & &% PDCP SDU)E | o 3l 4 %F COUNT k(:E&
PDCP W 5)9] 05 AAF o= W5 AdS = ALS Fgic). =,

o=
BAEAJ] Aol FAH A 2 vlolH 5ol thsfArt A4 L&

| I



22

WO 2020/009414 PCT/KR2019/008025

[237]
[238]

[239]

[240]

[241]

[242]
[243]

[244]

[245]

[246]

[247]

[248]

[249]

T (2 V1A= = CUdll sl A A JlE ol B 5ol 7] el

&9 AT A (& 59 RRC Al 4 A)l| A PDCP Hl ol &7 A A=
T4 PDCP A% A= thg Aabs Foll ah 1= 552 719 541 &

)

o= Qe Al

.

1. 3H9] AlS A 55 EXMRLC AS AA5)9 Al

tlo]E (¢ & 5% PDCP PDUE)S Z 2 A A ST},

2. SRBE ] A B A4 € vlo| e &(e]2 % PDCP SDUE %+ PDCP
PDUE)<= tl o] Bl A 2] 35} ZF/\J?}E}(%LO 7] A2 = CURF-E §=4138F RRC
A 2| Eo] 7] w0 do| ] A elate] A8k},

3. SRB=¥ UM DRBE9I| th3ll A A7 & E]—O]U-]ﬂ- Zo}7ba guhd gloln =
FAeta €] A8kal, UM DRBE | thal A= 2E A4 dlolH (el & &9
PDCP SDUE)$ dt] &% Al AatE Fastar, 49 A% 42 ddg

kg of 2 A] o o] uhE PDCP Hl o] B - A =ke] Al 1-3-3 A A] o = th&-3}
2t} Al 1-3-3 A A] o= SRBE N dlsl| A = dol 8 5 datE 73ehA] &=
Ag 5Ho=

9 AlF AR (& 5 RRC A5 A Aol A PDCP H] o] E] &4 Aat&
St 4 PDCP AlS A &= ths Aaks 5ol bt e 5 719 52h&
G- 3t = 9l

1. UM DRBE# AM DRBE°I thallA] 3t §t5 Z2ESE& Al Sl A
Abgsteli= XA A7 Qlubd El Y] §F S E R E -2 7] 3} AL, IR(Initialization
and Refresh) 2 Bl ©] U(Unidirectional) ¥. == A] 2} gt}

2. UM DRBE ¥ SRBE ] tld] A= 59 A8 B4l & W TX_ NEXT)E
Z714t e s A4 g

3. SRB=0l el A= E= A4 to| e & (| & &% PDCP SDUs H+= PDCP
PDUs) & #| 7] &t} (F-2 ® RRC #|A| %] = 7] A =] RRC A5 4] ol A
ANAEE FASET AT = A 371 A EA #7]g

4, UM DRBE°|| &A= PDCP & A & 7} o] v] =] QA vk o} A 319
AT G2 AdE A & dolE(dE &% PDCP SDUE)°N thal A 44
| 5(ol & 5 SDAP A5 A*] 5-& TCP/IP A% ) o 2B 422138+
Jol Bl 5319 ;¥ &Far, PDCP A58 Aol &3l COUNT 3L(*=+= PDCP
A AN T)] O F Ao & ol AES S8 gt} “1g] a1 o] E] #| 7]
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A Al (recoverPDCP) 7} 3E3H9 74 9- A}7] B-
A o & g
[264] 3. 7k} SRB-ToAddMod®ll 4] PDCP A% %] 9] dlo| B & | 7] sl k=
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& @] RRC AS AA oM A A F ok

[272] 1. 7| A =3} @bk-& A A g0l 753 54 RRC WA A 75
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preference indications), W& 2} & %] A| A B (overheating assistance information),
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budget report), & Tl o & & A T % X A](maximum bandwidth preference
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analog convertor), ADC(analog to digital convertor) 5 333 5= 1T} 47|



28

WO 2020/009414 PCT/KR2019/008025

[308]

[309]

[310]

_VE

Fe U=

il

Lol A, atte gtHURFo] EATE QLo Y] WS v o] <F
k71 REA 8 7(1j-10)= B= ¢ RE AT &5 *

'% 2] H-(15-10) = W 3 " (beamforming)S- -3
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= 23% %1_ O}u:] 1:/\] 5} 3}94_ 7Lo] LTE /\] /\Eﬂ/] /H oﬂxﬂ/\ Lﬂ 1= JEL%
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coding rate)<- 75*3 iz 4 -5 W 2 T (Adaptive Modulation & Coding, ©] 3}
AMCe} gheh) B2 g 488t S-GW(2a-30)+= Hl ol E] Wloj 2] & A T3k

A ]UJ],MME(za—ZS)/] A ool ulela Hol g wWole & AAdstAY A 74 ah;},
MME(2a-25)3= @8 (2a-35)0] 3k o] 5 A 7] 7|58 B2 2 Ao 7|5

Hdd ol A2 v VA s 53 AdH

L 2bE By o] AN ofof] whE LTE Al ~Rlo| A -l T2 ES F-3
LERd = o]

L) B= i o}Uﬂ LTE A| 28l o] F- Z 2 & 52 vk ENBol|l 4| 22 PDCP
(Packet Data Convergence Protocol 2b-05, 2b-40), RLC (Radio Link Control 2b-10,
2b-35), MAC (Medium Access Control 2b-15, 2b-30) 2. & o] Fo X t}. PDCP
(Packet Data Convergence Protocol)(2b-05, 2b-40)<= IP 3| U] /59 52 522
et PDCPE] 8 7] 52 8l 9F ol 8 ofH

Y 45 2 U= A 7] 5 (Header compression and decompression: ROHC

)

only)

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

- oA AY 7] 5 (In-sequence delivery of upper layer PDUs at PDCP
re-establishment procedure for RLC AM)

- =41 Al A E 715 (For split bearers in DC (only support for RLC AM): PDCP PDU
routing for transmission and PDCP PDU reordering for reception)

- Z3 ©4] 7] 5 (Duplicate detection of lower layer SDUs at PDCP
re-establishment procedure for RLC AM)

- A1 A & 715 (Retransmission of PDCP SDUs at handover and, for split bearers in
DC, of PDCP PDUs at PDCP data-recovery procedure, for RLC AM)

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

- E}o] ™ 7|4 SDU 2HA| 7] 5(Timer-based SDU discard in uplink.)

A ¥ = Ao (Radio Link Control, ©] 3} RLC&}aL 6PE})(2b-10 2b—35)% PDCP
PDU(Packet Data Unit)E 243t 77| 2 2|74 8| 4] ARQ &2 5= 3 g},
RLCY] F 8 7|52 37| 9 go] Qokgt},

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

- ARQ 7] -5 (Error Correction through ARQ (only for AM data transfer))

- A%k, 3, A1 £ ¥ 7] 5 (Concatenation, segmentation and reassembly of RLC
SDUs (only for UM and AM data transfer))

- A7 7] ‘5 (Re-segmentation of RLC data PDUs (only for AM data transfer))

- A1 Al A E 7] °5 (Reordering of RLC data PDUs (only for UM and AM data
transfer)

- =& 4] 7] 5 (Duplicate detection (only for UM and AM data transfer))
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[344] - 5 ©A4] 7] 5 (Protocol error detection (only for AM data transfer))

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

[346] -RLC A4*¥ 715 (RLC re-establishment)

[347]

[348]  MAC(2b-15, 2b-30)2 &t entityol] T4 ¥ o1& RLC A& AX 53 2%,
RLC PDUE & MAC PDU?Y U5 316131 MAC PDUEY-E| RLC PDUE &
Azt F4& AT MAC 58 752 8t7] 9 #ol g of¥Th

[349] - W54 7]°5(Mapping between logical channels and transport channels)

[350] - t=3} 2 9t}F 3} 7] 5 (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)

[351] - 2=AlEd A X KL 7]°5(Scheduling information reporting)

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

[353] - 244 A 394 &9 24 7]5 (Priority handling between logical channels
of one UE)

[354] - -4 =9 224 7] 5 (Priority handling between UEs by means of dynamic
scheduling)

[355] - MBMS A B2 &<l 7] 5 (MBMS service identification)

[356] - A% 9 A B 7] 5 (Transport format selection)

[357] - 9 7] 5 (Padding)

[358]  =2] Al5(2b-20,2b-25)2 &9 AT HolHE Ad 2% 2 ¥ x3ta1, OFDM
AR vhEoA B Ad w2 AEstu, A4 e e T8 92418 OFbM
AE S Bxet Y Hagas 39l Alsor Adshs 42 e

[359]

[360] 5= 2c= 2 EE o] AN ool whE AAY o] FEA Al 2/l Y] FEE mAEE
Lol

[361] % 2c8 FEsHA, EAEE vk} o] ahA Y o] 554l Al 2= ¥l(0] 5F NR &2
2g)9] FA DM 2 U EL] A= 2FA Y] 7] A = (New Radio Node B, ©]3} NR gNB
=& NR 7] A 5)(2¢-10)  NR CN (2¢-05, New Radio Core Network) & -4 ¥ -,
A8} @ (New Radio User Equipment, ©] 3} NR UE %= W) (2¢-15)-2 NR
gNB(2c-10) 2 NR CN (2¢-05)5 E3l <% v ES] Fo) 3 &g,

[362]

[363] 5= 2¢9l A NR gNB(2¢-10)%= 7]<& LTE A| 2281 2] eNB (Evolved Node B)®l]

-3 ¥t} NR gNB(2¢-10)3 NR UE(2¢-15)¢} 4 Al d 2 4% 7]& == B
Bt d5d ARl 25 AlgalE = vk A o] 584 Al 2Eol A= BE
AL&-2F E 2 o] ¥4 A Y (shared channel)2 53 A B2~ ¥ 22 UEE 2] B ¥
BH], 7HE AE A A, A A T B ARE AT 2AEE S
&hi= X 7F " 231, o] & NR gNB(2¢-10)7} © 3}, 8Fih©] NR gNBi= &7
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[364]
[365]

[366]

[367]

[368]
[369]

[370]

[371]

[372]

[373]
[374]

vl A& 2 Alof et dA) LTE the] 214 tlol ] AES - str] HaiA
71&E A g F o= 7HE 4 9la, Aol Fakg B v A (Orthogonal
Frequency Division Multiplexing, ©] 3} OFDM¢| &} gtth)& 54 A& 7| &2 3]
F7EA o2 WIS Vo] FEE A vk g vkl 2 A
12l (modulation scheme) X} 2| Y 3 & (channel coding rate)-S- 2 4
W 2 51 (Adaptive Modulation & Coding, ©] 5} AMCg} 3hc}) ¥h2] 8- 2 g3t}
NR CN (2¢-05)= o] &4 A1, ol 24, QoS 24 59| 75 F3 gt NR
CN(2c-05)3= @& (Q2c-15)0] th 3t o] 54 #e] 7|52 B8 ZHg Alof 7]

G @detE AA 2 v VA= S AA ) g A O] o] F54l Al 2~
714 LTE A 28315 o155 2= 9l 0 1§ NR CN(2¢-05)°] MME (2¢-25)%}
HEL A AE o] 2~ & 3 A A TE MME(Q2c-25)= 71 7] A=<l eNB
(2c-30) 7 AA T

4

of AA[ ofol] whZ AHA T o) T4 Al AE e T TR ES
al

5 2dE Fxehd, AHA Y o] sF Al Al ~"] A ZEESES it NR
71 A =rell A 72 NR SDAP(2d-01, 2d-45), NR PDCP(2d-05, 2d-40), NR
RLC(2d-10, 2d-35), NR MAC(2d-15, 2d-30) 2. & o] Fo] A t},

NR SDAP(2d-01, 2d-45)9] =8 7|52 o594 7|sE 5 455 283

o]
AR

4

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

- 733 W Aok 5k "W Aol thal A QoS flow<} Bl o] B W o 2] 2] 7l
716 (mapping between a QoS flow and a DRB for both DL and UL)

-Arek A9} shaF | Aol o sl A QoS flow IDE 7 7] 5 (marking QoS flow
ID in both DL and UL packets)

- 4+3F ® 32 SDAP PDUE 9 t) & A relective QoS flowS tl] o] & H]of & 9]
WA X 7]3= 715 (reflective QoS flow to DRB mapping for the UL SDAP PDUs).

471 SDAP A5 42 ol sl vk RRC WA A & 7} PDCP A5 2] =2
S wole] 2 52 227 A d HE SDAP Al 4 9 vl & AFEE A
Cq}_:,Lg_S SDAPﬁ]ZX]-;(]/] 7] ,Q_/\]‘_Q_S]—X] J_:,LE /\4]4 1:11—0 /\0101:1:],
SDAP 3|t 7} A H 739, SDAP &t ] NAS QoS §Hed A4 1H] E A A ZHNAS
reflective QoS)%} AS QoS WH A4 1H] E X A] ZH(AS reflective QoS)ZE 20|
33 W19t e W 219] QoS flow et H o B Hlof 2o theh =8 AHEE 744
S AAAAT = AEF AAF 5= T} 471 SDAP &t = QoSE WER =
QoS flow ID A H.E x5t 5= glth. 7] QoS A H = A e Au| =5 2 A3}7]
Azt dloly A 4 £, 2A5E AR s o2 AME 5 Al

NR PDCP (2d-05, 2d-40)2] =2 7|52 L9 V| sE T 45 & X33 4
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[385
[386
[387
[388
[389
[390
[391

[392
[393
[394
[395
[396
[397
[398

e e e d e e

Y 4= 2 3 Sl Al 7] 5 (Header compression and decompression: ROHC
only)

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

- w24 A9 7] %5 (In-sequence delivery of upper layer PDUs)

- ]2 A Y 715 (Out-of-sequence delivery of upper layer PDUs)

- =41 Al A 4 7]°5(PDCP PDU reordering for reception)

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

- A} A% 7] 5 (Retransmission of PDCP SDUs)

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

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

%} 7194 NR PDCP Xb‘d o] o4 A4 E 7] 5 (reordering)< & Al 5ol A
218 PDCP PDUE 2 PDCP SN(sequence number)< 7| HFS. 2 FA T 2
AR 75 e, A A £A R tolEl & 49 A2 Aga
N5e B 4 2lom, FE £4E nelehd 2, v Aget Vs e
¥ 4 9100, 54 A4 2eko] 548 PDCPPDUS S 7| S5hs /] 5.2
E3He 4= 9o, 4% PDCPPDUE | thak 8] B s £41 Fof 5h=
7 ¥4 4 9ov], §-2 € PDCP PDUEZ o] 3l A 7142 245
g 23 5 e

NR RLC(2d-10, 2d-35)¢] & 752 &9 7Is= & 475 232 4 A

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

- w24 A9 7] %5 (In-sequence delivery of upper layer PDUs)

- Bl =24 A e 7] %5 (Out-of-sequence delivery of upper layer PDUs)

- ARQ 7] -5 (Error Correction through ARQ)

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

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

- =4 A4 E 7] 5 (Reordering of RLC data PDUs)

- 54 ©A] 7] 5 (Duplicate detection)

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

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

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

AF71ell A4 NR RLC &= 9] =24 Ae 7] 5 (In-sequence delivery)- 3+
A% o 2HE 418 RLC SDUE S GAHE A9 AFo) Adsts 715
watr, 92 shite] RLC SDU7F o3 7§ o] RLC SDUE R 225 of 441 ¢
749, o) Az tel Ael 715 & FHT F 9lov], $418 RLCPDUE
RLC SN(sequence number) == PDCP SN(sequence number) & 7] & 0. &
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[399]
[400]

[401]
[402]

[403
[404
[405
[406
[407

—t e e e

[408]

[409]
[410]

xé i
Q= 7lss 2 lon, & hﬂ RLC SDU7} 9}
SDU o] A 744 o] RLC SDUERFE A & A9 AlFel ddets 75&
C L Ao Blolm 7t

7] Al ﬁlﬂ Y& RLCSDUES TAHIR

1—%011 ﬂ”o}b 7Ns& 55@%‘ 4 9lon, 52 {2458 RLC SDU7L o &=
o] Bfolm 7} ik 2 ¥ 2 A 7A] A FERLCSDUES AT 2
ESEE 7]Ogv-r1/\oi A
T oAU E (Y HH S, Sequence number?] A 9} A glo], =&E =
) A 2] 8k PDCP 2| & =41 €} 4431 ] (Out-of sequence delivery)
A0, segment ¢ 74 F-oll = H{3H of] A= o] A FF9
segment &= T2 5F0] -4 ¢k shule] RLC PDURE A -4 8 2, A 2] 5o
PDCP A 2 Aga 4= 91t} 47] NR RLC %2 % 3H(Concatenation) 7| ‘&<
EFEA] g 5 AL 3] 7158 NR MAC Al ol A 5281814 1 NR MAC
Al 52l th5 SHmultiplexing) 7|5 2.2 o | & 4= )

£
ol
i
2 4
o,
o
I
rlo
do
>,
l‘ﬂ
=
—
w2
)
Yy C
N
N
3o
_Q

QL_EL_F_—\'E
N FOIN'

l-ﬂ

r> gl jo > o oo fo Moo
-

A o2 Hy Ay oz b oo (2K
it et

o] 4] NR RLC “=] 2] v a4 A Y 7] 5 (Out-of-sequence delivery)< 3}
23 5218 RLC SDUES &4 ¢} A3 glol vta 49 Alzo =

= 7158 wabe, e st RLC SDU7E o1 ¢ 7]l 9] RLC SDUE =

o-] /\]11;_]751_0,4 ol & zﬂzalo}oq AGdsl= 7% _Q__]_b‘]—ﬁi—/\O]O]I]

R

R

ojy

ﬂ$10~

]

LC PDUE 9] RLC SN =-& PDCP SN-& A &A&laL =4 & A4 H st
LCPDUE & 7|58l 75 7] s& £ 4 St}

-

do Ay ML X
x> g

)

]P_“r

NR MAC(2d-15, 2d-30) 3} entityol] 7-4] ¥l o] 2] NR RLC 7| & =X
AAE 7 e, NRMACE F2 7| s tgol 7|eE 5 4R E XS+
A

- W54 7]°5(Mapping between logical channels and transport channels)

-tFE3 @ A obE3} 7] 5 (Multiplexing/demultiplexing of MAC SDUs)

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

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

- =244 Ad F A =9 24 7] 5 (Priority handling between logical channels
of one UE)

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

- MBMS A H]| 2= 21 7] 5 (MBMS service identification)
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[411] - 9 7] 5 (Padding)

[412]  NRPHY 715(2d-20, 2d-25) 7491 A5 HolH & Ad 229 B zstal,
OFDM AW 2 ol 4 24 Ade A5s/th, =4 A9 Ea #a38
OFDM A1 ¥ 25 AW tl 29 a4 49l AZ o2 Aess 548

283} 2= 9]

[413]

[414]  LTE A28 &2 2HA T o] & T4 Al 2= glo A @2 RRC 912 E.=(RR
connected mode)ol| 4] 7] X =3} Hlo|H & g &% 02 F4l 517] 9 & Hﬂl 2
Y W21 (Modulation and Coding Scheme, ©] 6} MCS)S- A A $tt}, =5, 7| X =&
ol 7 oW MCS Hiol & AAd A A= = Utk 7] MCS Hlol £&
ol o] 5 Tl F 37HA R sl Ao 5= vk

[415]  1.MCS Hlol & 1: 64QAM | €
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[416] MCS Index || Modulation Order Spectral
Target code Rate R x [1024]

Tases Om efficiency
0 2 120 2344
1 2 157 0.3066
2 2 193 0.3770
3 2 251 0.4502
4 2 308 0.6016
35 2 379 0.7402
6 2 449 0.877
7 2 326 1.0273
8 2 602 1.1738
9 2 679 1.3262
10 4 340 1.3281
11 4 378 1.4766
12 F) 434 1.6933
13 4 490 1.9141
14 4 333 2.1602
15 4 616 2.4063
16 4 638 2.5703
17 6 438 2.5664
18 ) 466 2.7305
19 8 317 3.0293
20 ] 567 3.3223
21 6 616 3.6094
22 8 666 3.9023
23 § 719 42129
24 ) 772 43234
25 é 822 4.8164
26 6 873 31132
27 6 910 33320
28 6 948 3.5547
29 2 reserved
30 4 reserved
31 6 reserved

[417] 2. MCS Hl o] £ 2: 256QAM A
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[418] MCS Index || Modulation Order Spectral
Target code Rate R x [1024]

Ies Om efficiency
0 2 120 2344
1 2 193 0.377
2 2 308 0.6016
3 2 449 0.8770
4 2 602 1.1738
8 4 378 1.4766
6 4 434 1.6933
7 4 490 1.9141
8 4 353 2.1602
9 4 616 2.4063
10 4 638 2.5703
11 6 466 2.7305
12 6 517 3.0293
13 6 567 3.3223
14 6 616 3.6094
15 6 666 3.9023
16 6 719 42129
17 6 772 4.5234
18 6 822 48164
19 6 873 3.1132
20 § 6825 3.3320
21 S 711 5.3347
22 ] 754 5.8906
23 8 797 6.2266
24 S 841 6.5703
25 S 88> 6.9141
26 8 916.3 7.1602
27 ] 948 7.4063
28 2 reserved
29 4 reserved
30 ] reserved
31 8 reserved

[419]

3. MCS H| o] & 3: 64QAM A ¥, URLLC A 8| A5 X 43&}7] Y&l A5 A

T 0]
__L_]:]
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[420] MCS Index || Modulation Order Spectral
Target code Rate R x [1024]

Dyecs Om efficiency
0 2 30 0.0586
1 2 40 0.0781
2 2 30 0.0977
3 2 64 0.1250
4 2 78 0.1523
5 2 99 0.1934
6 2 120 0.2344
7 2 157 0.3066
] 2 193 0.3770
9 2 251 0.4902
10 2 308 0.6016
11 2 379 0.7402
12 2 449 0.8770
13 2 526 1.0273
14 2 602 1.1758
15 4 340 1.3281
16 4 378 1.4766
17 4 434 1.6953
18 4 400 1.9141
19 4 553 2.1602
20 4 616 2.4063
21 6 438 2.5664
22 6 466 2.7305
23 6 517 3.0203
24 6 567 3.3223
25 6 616 3.6004
26 6 666 3.9023
27 6 719 4.2129
28 6 772 4.5234
29 2 reserved
30 4 reserved
3l 6 reserved

[421] 2 28] AA ool A= AT o] F B4l Al 2ol A RRC 912 B E(RRC
connected mode) = & 2} = WHdof] Al URLLC(ultra-reliable low latency
communication) A 8] 25 X &= b 1} X o) ek Ao ® U] FA AR E
712 =0] URLLC A H] 22 A Y8l whibol 7] A 2% vhak 213 2} 4 1 (New
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[422]
[423]

[424]

[425]

[426]

[427]

RNTI(radio network temporary identifier))S RRC A 19 & & F3ll A4 35I| 447]
ko] Al 22 MCS Hl o] &(5, MCS H| ol & 3)& 4 &38to] 7| A =3 tlo]H &
Folehs gl 2 Ao $a Aolth B g el A4 ool el
HolZ o 2 &k A H A} Z B E MCS-RNTIZFAL & 8o}, A7) v
Al 2 A H = MCS-RNTIERE £0]o) 34 5] %] oF o v MCS-C-RNTIZ &+
5 9lew, A7] MCS table 39 AR&-3} ¥Hd | RNTIZ L %l P 3l

ol slel A= A o] HolE 91384 MCS-RNTIL &0} & AL&
2 A ool A 3= 7] 2] 0] URLLC A ¥ =5 A 8} DP“LOH 71] MCS-RNTIZ
RRC Al 299 -& S3ll A A &2 45, @2o] MCS Hlol & 38 #8351
71 Al =3 Hl ol B & &l 8k HHH &S Al ke

g
P(
Off
ur
o
o)
o

[-40

kg o] 2 A] of of] A = RRC Al -1 & &3
o & 3 (Bandwidth Part, BWP)ol| ] 273 3} A1 4l & (activated SCells)ol| 4]
MCS-RNTIE B UH g st= WH 5 S AlQbeich ek & i o] AA] oo A=
o] dynamic grant® %8 71 X513} Z7] A& 79 MCS-RNTIE AM-4-5}o]
HARQ A H %2 sh= Wi &3 @ 'do] configured grantE F 38l 7] A =3 7]

A %8 3 7§, CS(configured scheduling)-RNTIE A}-8-3Fo] HARQ #] A &8

st WHEE Alekstt)
i%%%%%m4Jiwﬂitaéﬂ~WﬂTg°@%

] = & Al (Macro cell) QFell 2~&- Al(small cel)E ] WX ¥ o A=

o] Fakp R VE FE ole AE VES "47(4 Bf+= el |-

o]

L]Ez}g}_]ﬂ\:‘

X =(RRC connected mode) =
3 A 22 MCS Elol 5 244
e o,
2e-02)-> RR | ol E| & F41 8=
S (2e-01)0] A 9] o] & 2 AUA /‘1@%0 dlolEl 2] F2lo] glow
RRC " A| A (el] & &% RRC Connection Release =+ RRC Connection Suspend
L2 A &2 RRC WA A] (e]] & E91, Tolnactive)) & ¥ (2e-01)0 Al H o],
@ (2e-01)S- RRC 77 5.5 =& RRC H| &4 3} . =(2e-15% A3l =5 o
T A (2e-10). RRC 7 E.= <2 RRC H| &A1 3} B = o)l A @it (2e-01)2
o] 5& b A A Al M(cell selection) =2 Al 2] Al & M (cell reselection)2
Z,lég 3}51, ?ﬁl éﬂl-%‘} **E](suitable cel) S g %l‘v]_‘ 714 .9 61— /312_ ;‘<L o) 1:1:] /\]—7] /319]
Al =]l A H(2e-2005 o] T} =, B (2e-01)> RRC FF == 5& RRC
H| 24 3} w o A of | o] 225k al Ao A AE AR E 5
LTEX| 2= 8ol 4 3= SIBS, AHA| T o] & T4l Al 2= F o A<= SIB1 &2 SIB2, &2
SIB3 % & SIB4 % & SIBS)O| M 34 54 & 5T F-oppol] 2Hak A,

(o]
S,
2
>,
2
k)
it
=
%
0
re
}&

F
o
o
=2
>
N
A
o?.i /-f_\-H
lo @)
o rg M
Y,
S
(r
=2
i )
i)
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[428]

[429]

[430]

[431]

Fapgrol] e £, Brol R S-S ¢lo] EY 5

| A5 o] 9] %2 RRC fr & 2= 5 RRC H 24 3}
G (2e-01)2 A o] g 7} ®AYSHH 7] 2] =(2e-02) 3 RRC connection
establishment 374 -& 428 gt} @FH(2e-01)2 W BA| A 34 -& F3) 4
71 A= (2e-02) 3 AW AF 715 T H(2e-25, 2e-30) 5}k,
RRCConnectionRequest W] A| A & 7] 2] 5 & 2 A -8 Th(2e-35). /7] WA X ol =
o] A 219l A4 & A A SFal A} SFi= o] f-(establishmentCuase) & ©|
TR 71 A T(2e-02)2 @ (2e-01)°] RRC 912 & A A3 55
RRCConnectionSetup W A| A & & £ 8- TH(2e-40). /7] WA A]of] = RRC 172 2 A
A H Sl Wl 44 A H (RadioBearerConfig)2} A "1 A4 A
4 H.(CellGroupConfig) 5 °] 5= ¥ T} RRC $174-2 SRB(Signaling Radio
Bearer) g} 3L 5 3, whik(2e-01) 7 7] A 5(2e-02) Akol o] A o] wA]#] 91 RRC
H Al A] &4l AF-8-H T RRC 128 24 g @d(o] 8} connected mode UE)->
RRCConnectionSetupComplete H| A A & 7] 4] = (2e-02) 2. & 7 5§} (2e-45).

%}7] RRCConectionSetupComplete W] A| A] o] = @ (2e-01)0] AH 2] AH] A5
At Mol AAH S MME =2 AMFOl Al 8% 31+ SERVICE REQUEST 2}5=
Ao} WA X7} 32 gk of T}, 7] A] 51(2e-02)-> RRCConnectionSetupComplete
| Al A o] 4 SERVICE REQUEST WA A & MME <2 AMFZ A 4-3ha1
MME & AMFi= @2 (2e-01)0] 4% A28 AT TA] o] 15 g g},
A A% Ge-01)0] 8F g Mu] 25 AFshr] 2 AG s tHE MME 52
AMF: 7] A 3+(2¢-02)%)] Al INITIAL CONTEXT SETUP REQUEST®@}= | X] ] &
A &gt} A7) WA A o] = DRB (Data Radio Bearer) 47 A] 483 QoS (Quality
of Service) 4 ., 1] 31 DRBe] 483 Bt & A B (o & F] Security Key,
Security Algorithm) 52| 4 2.7} gt} 7] 2] 57 (2e-02)-2 F'i(2e-01) 3 HoHS
AA3sE7] Y8l Al SecurityModeCommand ™) A %] (2e-50) %} SecurityModeComplete
A A (2e-55)E aLghsto] Kot A& ehs it

g7 ol Al Bl A o] kg W (2e-50, 2e-55), 71 A 7(2e-02)2 i (2e-01)° Al
RRCConnectionReconfiguration W A| X & A %3+ (2e-60). 7] HA| A ol =
Hlof 2] A7 A B (RadioBearerConfig) =2 A 1% A4 4 B (CellGroupConfig)
=2 @Q2e-01)oN A =33l oF & T34 54 A B (MeasConfig) & ©] X3 4
AT T3 7] WA Aol 3= AR} o) B 7} A ¢] = DRBS] A7 A X7}
EE ], G(2e-01)2 7] AHE %834 DRBE 2438
7] 2] =5 (2e-02) N Al RRCConnectionReconfigurationComplete | A] X &

75 &t (2e-65).

&710 A T (2e-01)7 DRB A A & ¢FR 3 7] 4] =(2¢-02)> MME =&
AMFe] Al INITIAL CONTEXT SETUP COMPLETE H| A A & A 3L ol &
4218 MME -2 AMFi= S-GW 5-& UPFe} Wlol & A A 114 & F a4 S-GW
=& UPF&} 7| Al 57(2¢-02) Aol el tl o] B] 2 o] 7hs a7 ato] 7] A4 &

1
B
o
r-g{_t

o X
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[432]

[433]

[434]

[435]

W 2e-01)2 71471 (2¢-02) 7 S-GW -2 UPFE 538 H o] &
&A1 3t (2e-70).

71 A (2e-02)8 A4 9] o] F 2 v (2e-01)0l Al AR L A& |71}
F7FsEA Y WA 517] 9814 RRCConnection Reconfiguration ™ Al 2] (2e-75)5
A A3 4= 1t} 44 7] RRCConnectionReconfiguration W] A #] ¢l target SpCell
of thdt 57| A4 & 918 Feln el & o] 32 &% ReconfigurationWithSync
IE(Information Element)7} 3£ 3F3 4= g1t} 4}7| RRCConnectionReconfiguration
| Al A](2e-75)° ReconfigurationWith Sync IE7} 32312 7 - ¥ (2e-01) 9]

714 =7(2e-02)3 74 A R v A A7 HRe] ] A A A MRS g

Tk (2e-01)0l Al Bl A7 HEe] A AN 2~ E A 7] A 8t7] sl A= 7]
RRCConnectionReconfiguration ™ Al A] (2e-75)¢ll A -8 ' A M|~ 2} 915 Setsh
T AT T (2e-01)2 1A F(2e-02) 2 2 o] A& 8l A T PES
A AA 25 93 =) A o)l AEeHrh(2e-80). 7] L] PES

71 A (2e-02)0] 218 7 5-, ofof] ek Ny A2~ F5 (Random Access
Response, ©] 3} RARO| 2} A &) WA 2] & whik(2e-01)0l Al A 53} (2e-85).

471 RAR " A A (2e-85)0l 3= 771 (2¢-80) Aol AF-&- E‘j/] AEo| AEAt
ARE Ea|a], Ak g AL glo)W B AW Askel g A dsdd A 2
OIA] bk Al H 2 Al S0 gk A2 AR Zo] E3E T A7) Ak A
AT AR E 5T g 2e-01)0] AFE S AFd o] A A B o], 212l 9
B4 x] D A7), A Al AFEshE Az 2 29 W (modulation and coding
scheme, MCS), A% Al A8 24 AH Fo] 3T} 7] AA] e 21 H =}

s 11O

AR b T EE AF T I 2e-01)0] 27 A &S o= A9
S (2e-01)0] 714 =5 74 (2e-02) 9] FTAIS Al A =el A SRl e A B A E
Hatar A 7] wiitoll, ol & H 8l ARg-8h7] f el W= gholtt

3 37] RAR WA A 7F A% wlol] 7] %] (2e-02)& PDCCHE Ea) ol %
RAR HIAN A& 27| EH 5k, el d 7] &% 4 K= RA-RNTI (Random
Access-Radio Network Temporary Identifier) & AF-8-3ll == B €T}, 47|
RA-RNTI= 73 7] (2e-80) WA A & A 4-8Fi=tl] A8 $F PRACH(physical random
access channel) AF) I v H =] o], &4 PRACH Aol Z ] BB A4t
@ (2e-01)<%, 3l RA-RNTIE vl 2 2 PDCCH 4418 Al 3ho] d)-§5] &=

oZi ria

RAR WA A 7} Ql=A] o 3¢5 dhebdkt}. 4}7] RAR M A A S 241 &
Wik (2e-01)2 RAR YA X 2 Sk A3-3F% = =2 TB(Transport Block) A} o] % 2}
MCS H| °] &2 A ¢t ¥ RRCConnectionReconfigurationComplete | A| %] &

7] A 55 (2e-02) 9l Al A 5§ th(2e-90).

%}7] RRCConnectionReconfiguration ™| A %] (2e-75)l] ReconfigurationWith Sync
IE7} 85 4] o8& 49 T EQe-01)2 AH A 2~ 29 & Fashx] gFar
7] 2] =5 (2e-02) N Al RRCConnectionReconfigurationComplete | A] X &
% %3 (2e-90).
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[436]

[437]

[438]
[439]

[440]

[441]

[442]

[443]

[444]

[445]

[446]

‘1—‘

1. 3hte] up2~g A :va—(Master Cell Group(MCS)) T+ 4 A 8} A1, oPJrA
nk~E A 253 shue] Ml7Y 8] A 15 (Secondary Cell Group(SCG)) =

B gfo] g ATE A 12 AAS =9l w4 12e )\1‘:11161—3,: 9l =

A 715 2 3A ZH(CellGroupID)

2.RLC #|o] 2] 47 A H (rlc-BearerToAddModList, rlc-BearerToReleaseList)

A.RLCHIoj 2] A R oll= 244 Ad shrpel H & A8zt ALS- <=
LogicalChannelConfig IE(Information Element)”7} 32315 ™, 3| & IEol &= 2 4] 4
Aol A JaF= 21 MAC SDUsE A& 3 5= 9l= Al kel o &

A B (maxPUSCH-Duration: If present, UL MAC SDUs from this logical channel can
only be transmitted using uplink grants that result in a PUSCH duration shorter than or
equal to the the duration indicated by this field. Otherwise, UL MAC SDUs from this
logical channel can be transmitted using an uplink grant resulting in any PUSCH
duration)°] %3+ 4= Qo)

3. 4 718 *A(Cell Group Specific) A4 ¥ o] AF&€ MAC A A
A H_(mac-CellGroupConfig) % PHY A7 A H.(physicalCellGroupConfig)

A.PHY A4 A Hol=MCS Hlol& 32 A8l Ab& ¥ = A 2d
RNTI(MCS-RNTI) 7+ 3£38+3t 4= 9lt},

B.PHY A4 A Ko = MCS Flol & 35 8 AF8-% <= MSC-RNTI 9} -
352 A A 8h= i o o 3 A E AHBWP ID)$} &l F BWP IDO]| th-3-5 3=
ControlResourceSet IDs ¢} SearchSpace IDs ¢} SCell 2] "2 ZH(SCell Index)) <]

2] 22 E(MCS-RNTI & list of {BWP id(and ControlResourceSet IDs and SearchSpace
IDs), SCell Index ))& ¥ 33+ 5= gl

C.PHY A A A K o = downlink SPS(Semi-Persistent Scheduling)& ¥ ¢t
cs-RNTI %t =2 uplink configured grant(CG)E ] 3+ cs-RNTI 448 - 83t 4=
A

4, A 7135 8 A A= SpCell(dl & 1, MCGoll A += PCellS % 31
SCGoll A = PSCellS A sh o] stetn| e 7} cr= A A A 817] 93 SpCell A A
A B (SpCellConfig)

A.SpCell 274 QK. o= e & SpCell& 2 E T = 9l
21 H 2H(ServeCelllndex)E E3$He 4= At}

B. SpCell A7 A H.of| 3= target SpCellel] T gt 57| A A& 2
v} 2} v] B] & (parameters for the synchronous reconfiguration to the target SpCell)©|
32 3% ReconfigurationWithSync IE(Information Element)7 FxgE 9o &
IEo] = i 23 2 A li( o] & 5, C-RNTI 4}) % target SpCell 5+ target
Scellell gk R (& EH &84 A 282} (Phycell ID) & -3 5

o]
AR

iy

A
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[447]

[448]

[449]

[450]

[451]

[452]

[453]

[454]

[455]

[456]

[457]

C. SpCell 74 A B0l 3= 7 SpCellS 93 A w A4 e B & 598

ARG = SL7] sl whef spCellConflgDedlcated IE°]| ServingCellConfigE
F¥obek g 9lon, ¥£3 7\] A4 AR 7(] Alell we} SpCell-g A A 3t 4= gt}

5.4 15 A ey S& 419 SCell 58 F7F 52 A 52 A5
2 8k scellToAddModList =2 sCellToReleaseList 4 H.
A. sCellToAddModListol = SCell& 2] 8 &= 9li= A1l A
218 2}(SCelllndex) S X 3F3hr},
B. sCellToAddModListol| 1= &1 & 7] 9] Scell £l T3+ 948 dt7H ol 17|
AMNA FE2 4A a2 B E(ServingCellConfigCommon)-2 X ¢He 4= At}
C. sCellToAddModListol] = Z} Scell &5 ¢ 3 44
v} 2} 1] 8] & (ServingCellConfig)S- X818 4= Q U}
D. sCellToReleaseListl] = A4 A4 ¥ SCellE-of th gk A H] A 218 2(SCelllndex)E
et = o, A A AH2ETE 23 Al s 9 SCell-2 &l Al skekE o n E

YR M

D} Rkef 7] RRC WA A 2 7} SCell o) Tt 3t 73} 7} %‘r*é 3} g &2
AE R HAHE H 9, AAFEH PDCCH EUH & A 2e 2] & XA 5h=
= yalsto] A3t 2= 9},

7.7F Scellza& AT W) 27| ElE 248 Y= dAd st 45, 243
R A E SCellol = 3t Z& Bl o BWPE AAE 4= glor, A
4707k 2 BWPell th gk A4 A B S 3kt 4= 9]

A.BWP A4 A Bl = Fab/A13F Ak4] A Eg‘r A B 2] o]

ZFA (subcarrierSpacing) A H.7} 331 ™ Alo] &8 3 2] ¥ X (CyclicPrefix,
CP)(el| & &', normal CP <& extended CP)°l] tf ¢+ A B. %= 817 33 4= qlt}.
B.BWP A4 Hol= 44 BWP A4 HHE ¥3lstt) A= = BWP
A AR o= i o A EAHBWP ID)7F A5 o] gle, o2 7] 2] BWP

ID &°ll gt A& g7 st7] HallA 55 A
g} 2} Bl 5 (BWP-UplinkCommon)2 ¥ &+ 3t =% Qlt}, 359 44
vl2}v] Bl £l = RACH A4 4 X (rach-ConfigCommon) <& PUSCH 4 A
A H (pusch-configcommon) =+ PUCCH ‘2 4 B.(PUCCH-ConfigCommon) & &
25 vt 2 BWPID thet A2 EEE 5] Al E AA
vt v] B 5 (BWP-UplinkDedicated)-S- =¢85 Q1) 718 A glebv]H ol =
PUCCH A4 4 B (PUCCH-Config) & PUSCH A4 A ¥.(PUSCH-Config) =&
ConfiguredGrantConfig 5 ¥ 3 5= Slt},

i. ConfiguredGrantConfig IE(Information Element)®l mcs-Table®l] MCS E| o] &
3& XA 4 3= ghol E3hE 4 gl ol & E9, mes-Table ENUMERATE
{qam256, sparel}°l| 4] sparel®l] MCS H|©| & 3-& A| A8} ¢h& F71e 4 )t}
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[458]

[459]

[460]

[461]

[462]

spare1°ll gam64eh= L& S A -, o] & T3l ©hiEo] Al MCS El o] & 3&
X“-’“O}E‘r: AN E HERE 5= Atk A7 spare B 4GS qam64LowSER A =
T ATE A7) A ghE MCS Hl ol & 38 A e Y & Ak B

17 2

IEoﬂ += configured grant A &-& 918k A4 A B (rre-ConfiguredUplinkGrant) 7} 4

= 24t} rre-ConfiguredUplinkGrant 2 = gho] S A 3FA] &= -5, o] 7|

DCI7} CS-RNTIZ ¥ o] 1= UL grant(Type 2)= A &-3Fe}aL X A] & 4= Q1 o1,

rre-ConfiguredUplinkGrant 2 = ko] 4|31 7 -- whdol /] RRCZ A A ¥ UL

grant(Type 1) 2 HF8FaL | A] & == At} L&k 4] ConfiguredConfig IE®]

ko] Al UL Configured Grant(CG) Type©ll ¥ glo] 57| & 0.2 CGE AFT
Al =715 AsllE 5 & A B (periodicity)7F £ &2 4 Q)T

ii. PUSCH-Config IEX= & 3 &4 BWPOﬂ 2] A& 7} 8 PUSCH
et HE& A4 sk R I7F E5HE 5 dTh A7) IR 3
mcs-Table®l] MCS H| o] & 33 A A & ZF U= Fhol 239
mcs-Table ENUMERATE {qam256, sparel}¢ll 4] spare1°l]] MCS o] & 3&

A AI8HE 4h& F7Fe 5 AT sparel ol qam64eti= 4hS S A5, ol & F 3
ol Al MCS Hiol & 35 A &8tk AA S v 5= 9t

C.BWP A4 AHol= 5tFE A BWP AA AR5 x3etr}. 515 1 BWP
AA ARl = F 7 o F A HABWP ID)7F H A H o] glem, e 7] <] BWP
ID &9l thet 288 &7 ¥l a7 HalM 5o 244
vt2} ] B] 5 (BWP-DownlinkCommon)-& X3+ 3 4= 9l t}. *E/] 44
v B 52 PDCCH A4 A X (PDCCH-ConfigCommon) - PDSCH A 7
A B (PDSCH-ConfigCommon) & X3 5= 1t} 2 BWP IDel| th gk A4 S
2 3] A&l AE A4 9 ebv] B E(BWP-DownlinkDedicated) S 313t 425
ATt 7iE A slelu]E o = PDCCH A 4 A B (PDCCH-Config) <2 PDSCH
474 A B(PDSCH-Config) =2 SPS 44 “d H(SPS-Config) 5 ¥3a 5= )

i. PDCCH-ConfigCommon IE(Information Element)®l] = 31 = @ B 7} 2k 5}A ‘/},
A FE AS FIHAA B A Y, S Al 28 FE (A E &9 SIB1)oI A
Al 5% += 4 "3 PDCCH o H| B & 282 v 2o s AR 3o At

1. 3} =2 A o] A H (Downlink Control Information, DC)E 3& 4 A =5
S &2 Ha= 7l o] Al a2 ukSE Al o] 214l Al E(time/frequency control resource
set (CORESET))E * 33t 4 St}

2. PDCCH7} A3 4= 9l &= 38 35 = 7 A2 ¥ o] )3= SearchSpace
(SearchSpace defines how/where to search for PDCCH candidates) & 3% 3Hs 4~ At}
o & &M, A H &5 2| SearchSpace (commonSearchSpace), SIB1 W A| A & ¢]
SearchSpace ID (searchSpaceSIB1), SIB1-Z A| €] ¢t W] A| X & 9] §F SearchSpace ID
(searchSpaceOtherSystemInformation), ¥ ©] % & 9| §+ SearchSpace ID
(pagingSearchSpace), W N A 2~ A 2}E 913k SearchSpace ID(ra-SearchSpace)

. 9O 5 GFsL 2= o)
o= E3§e 4= Qi)
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[463]
[464]

[465
[466
[467

|
|
|
[468]

[469]

[470]

[471]
[472]

[473]

[474]

[475]
[476]

[477]

ii. PDCCH-Config IE°]| = @ ¥ PDCCH 3}&lv| B & A4 v D3k J 17}
F3FE o Sl

1. CORESET= 7} &2 Aok 8=
#] 2 E (controlResourceSetToAddModList)

2. CORESET%- &l A 6} := #] 2~ E (controlResourceSetToReleaseList)

3. SearchSpace & F7} =2 54 & 4= ol = ¥ 2~ E (searchSpaceToAddModList)

4. SearchSpace & @l A = 2] 2= E(searchSpaceToReleaseList)

5. SearchSpace 2] E}¢l el we} 35 2] SearchSpace(common SearchSpace)<} T &
' SearchSpace(ue-specific Searchspace)

iii. BWP ¥ # ] 371 7k4] CORESETE >33t 4= 912, BWP H |t
1071 7+*] SearchSpaceE A o] dfo] 3288k 4= Q). H gt 5}t 9] SearchSpacet=
5bo] CORESET# & o] ¥ 7| 4 B & 3 g$th(Each search space is associated
with one CORESET).

iv. PDSCH-Config IE®]| = @& ¥ PDSCH 3}l v| B & A A st= J H 7}
F3FE o Sl

1. mes-Tablell MCS Hl o] & 32 AA T = A= 42 2T & F vt o &
£, mcs-Table ENUMERATE {qam256, sparel } ©l| A sparel¢ll MCS H| o] & 3-&
AN = 4he 71 55 AT spareloll qam64et= 4 B & A, o] 5 F 8
kol Al MCS Hl ol & 38 A &stek= A A& Hekd 5= 3l

8. A 135 'H SpCell =& SCellof] thet B A4 st} E] & (ServingCellConfig
IE is used to configured (add or modify) the UE with a serving cell, which may be the
SpCell or an SCell of an MCG or SCG)9ll A] &% MCS El o] &S 2] g3l A A|
& A go] 7hsstthE AAE UEWE ARE X3 3 5 ol

A. ServingCellConfig IE®]| 3} 8 & =1 BWP 8] =Eof 0 3= 19] ¢k& 7HA] A
d7g3te] 0= MCS Flol & 35 4 &38HA &2 ot &% 1 BWPE A/ A 8fal 12
MCS Hlol & 35 4§35t ot 2 BWPE A ekl A8 o ot o &
=%, downlinkBWP-ToAddModList Mask SEQUENCE (SIZE (1..MaxNrofBWPs) of
BOOLEAN-S X33k 5= 9t}

9. Al 15 8 SpCell 52 SCelloll th et 2k BwPpol tfj gt 7' A4
v} 2} 1] B] 5 (BWP-DownlinkDediacted)ol] MCS H] o] & 3-8 % &3te}= A 4] =&
A go] 7hsdtthiE AAE YEl= AR E x93 o £ ol ol & &9,

BWP-DownlinkDedicated IE] NewMCSAllowed BOOLEAN -2 ¥3}3t <= 9l t}

Wik (2e-01)©] 4d7] RRC ¥ A] ](RRC Connection Reconfiguration Complete,
2e-65, 2e-80)F 71 A1 57 (2e-02) 2 2 H-H =418 B Tk (2e-01) 3} 7] 4] =7 (2¢-02)
Atolo] tol g A Fo] 753wl AQtshi= e T2 a3 g

A. TFeF A7) RRC A A(RRC Connection Reconfiguration, 2e-60, 2e-75)°ll PHY
A4 A H (physicalCellGroupConfig) 7} MCS-RNTI + list of {BWP id (and
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[478]
[479]

[480]
[481]

[482]

[483]

[484]

[485]

[486]

[487]

[488]

[489]

[490]

[491]
[492]

CORESET IDs and Search Space IDs), serving cell id} & 3 $}5Fal IThH

- @2 PHY A A Rl £33+ o] 3l= 3tell A MCS-RNTIE Y. HEH ¥ gt}

B. 7FeF 447] RRC M Al A](RRC Connection Reconfiguration, 2e-60, 2e-75)°l PHY
A4 A H (physicalCellGroupConfig) 7} MCS-RNTI + list of {BWP id (and
CORESET IDs and Search Space IDs, ue-Specific), serving cell id} & 3 §ta}al
UTHA

- @2 PHY A A Rl £33+ o] 3l= 3tell A MCS-RNTIE Y. HEH ¥ gt}

C. wkeF 4471 RRC M Al A(RRC Connection Reconfiguration, 2e-60, 2e-75)°l PHY
A4 A H (physicalCellGroupConfig) 7} MCS-RNTI L%+ 32 &hs}a1 9151, 2+
SCellE < 918k 24 a2} B & (ServingCellConfig)©l
downlinkBWP-ToAddModList Mask SEQUENCE (SIZE (1..MaxNrofBWPs) of
BOOLEAN & X318} a1 glthH

- @& A7) PHY 24 A 2.9} ServingCellConfigoll A A Al 8Fi= AW A& 9]
BWP £ 4] MCS-RNTIE B U E & g},

D. 7FeF 4}7] RRC | A] A|(RRC Connection Reconfiguration, 2e-60, 2e-75)°ll PHY
A4 A H (physicalCellGroupConfig) 7} MCS-RNTI L%+ 32 &hs}a1 9151, 2+
ah3F =1 BWPell th & 7l'8 A 7d s 2}11] B] &(BWP-DownlinkDedicated) ©l)
NewMCSAllowed BOOLEAN & ¥ 3}5}a1 9Jthd

- A7) PHY A4 4 K 2} BWP-DownlinkDedicatedol] A1 A A] 3= A1 H]
A= o] BWP £l 4] MCS-RNTIS R4 E & 3],

E. TFeF 4}7] RRC | A A|(RRC Connection Reconfiguration, 2e-60, 2e-75)°l] PHY
A4 A H (physicalCellGroupConfig) 7} MCS-RNTI 4t®}F 32 85}a1 9131, BWP A A
AR ol 38E o] 9= A B8] o] {HA (subcarrierSpacing, SCS)©] 54 #kol A
=& 54 gEg Au 2 =& 54 R A7 e A

- S 20 S WSt A A E 9 BWP &4 MCS-RNTIE
2 E g g

F. 7oF 47| RRC W A| A](RRC Connection Reconfiguration, 2e-60, 2e-75)] PHY
A4 A H (physicalCellGroupConfig) 7} MCS-RNTI gt ®}F 32 &hs}a1 a1,
ConfiguredGrantConfig ©l| 5=7|(periodicity)7} 54 ¢t Rt} 2t AU 22 A9 =2

- S 20 S WSt A A E 9 BWP &4 MCS-RNTIE
RUHH g

G. 7+F 7] RRC 9| A] X](RRC Connection Reconfiguration, 2e-60, 2e-75)°l] PHY
A4 A H (physicalCellGroupConfig) 7} MCS-RNTI gt w+ 2 &sl a1 = 4 5,

-8 F] x| o] A A UL CG Type 19 thafl A A1 A& 2] BWP £l A
MCS-RNTIZ ZUEHH g},

RRC 9| A] #](RRC Connection Reconfiguration, 2e-60, 2e-75)°] 3= &r¥ A H =
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[493]
[494]

[495]

[496]

[497]
[498]
[499]
[500]

[501]
[502]

[503]

[504]

[505]

RRC Resume ™| A] A, RRC Setup W A| A of| &= Z3H= 4= QI T},

5 2fi= o] A A oo ubE RRC 99d = o] MCS Hol &2
A&k FAHe HER Edlol T

5 2f] A RRC #F .5 5 RRC B[ 24 3 o) 9le dhkd 9kgt 4.5
Zo} sl V1A =rell A3l A H7H2£-05), Hd dlo e of ©hA 59 o] &
71 A 5ol A g AT TH2A-10). B7] FH B2 52 RRC H[ 24 3
B oAz ekl A9 deof oa fl8 U ES] A9 Aol Hof 9lA] ghol
HlolBl & &3 o= §liz defoln, diolH A& AsliA = A4

o*
, é&
~ 0

O.—l

ﬁ(RRC_CONNECTED) o7t F st} HEg 4] A0sE ghrl = o] +=,
whibo] gt Ao M Z oA, st A= ol H 7 Q=] o
101%1 H A A& /a1 QlThs= o mo|t), whigho] 7] %] ol F

i)

Fo o4 B =(RRC_CONNECTED)E AFef 71 ¥ 7 o] w1, 417
= SEE VA F 3 ol B F4l o] 7s St

RRC ¢12 Aefoll A 7] A 5--& MCS-RNTI A4 4B, CA DA 4B, CS/SPS
A9 AR E WAs7] 98l Yol Al RRC Connection Reconfiguration
Adghe (21-15).

2120 S A | A @d-2 o) o} 2 M F 2 F Aok shvE e
A

- 24 3lE M) A S o A C-RNTIS FYEH gt}

-CS7F AR A AL thaf A CS-RNTIZ F U E 3o},

-737] RRC WA A1 & 53] DA ¥ BWP Soll A &4 3} A Hl Alof A
MCS-RNTIE U ¥ ¥ 3t}

20-30 ©Ale A MCS H| o]l E& 283t vhite] 28 ofefj & ok

-3k A Ao A H(DCDH7F C-RNTIZ o] 212 7 9-(If DCI is addressed by
C-RNTI or DCI format with CRC scrambled by C-RNTT), &2 4}7] RRC
W Al 2] o]l mes-table 32} B gho] qam256 2.2 A A = o] 91 9 H MCS o] & 25
2 &gkt

-3k A Ao A H(DCDH7F C-RNTIZ o] 212 7 9-(If DCI is addressed by
C-RNTI or DCI format with CRC scrambled by C-RNTT), &2 4}7] RRC
| A] ] of] mes-table 3}-2F1] E] gho] AA E o] 9lx] ¢F o MCS Hlol & 1=
2 &gkt

-8hak A Ao 4 H(DCH7F MCS-RNTIZ ¥ o] 91-& 7 -9-(If DCI is addressed
by MCS-RNTI or DCI format with CRC scrambled by MCS-RNTI), &'&-& MCS
Hol & 32 4 &%t}

-3k A Ao A H(DCDH7F CS-RNTIZ = o] -2 7-$-(If DCI is addressed by
CS-RNTI or DCI format with CRC scrambled by CS-RNTI), &%~ /37| RRC
W Al 2] o]l mes-table 32} B gho] qam256 2.2 A A = o] 91 9 H MCS o] & 25

30, 1L
iy mﬂ
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A &gkt
[506] -3 A Aol A H(DCI7F CS-RNTILZ ¥ o] 912 74 -$-(If DCI is addressed by

[507]

[508]
[509]
[510]

[511]

[512]

[513]

CS-RNTI or DCI format with CRC scrambled by CS-RNTI), &

w2 A}7] RRC

| Al A] ol mes-table o2k B gho] A H o] A ko MCS Hlol & 1&

2 g gk,

- 8hak A Ao} A H(DCI)7F CS-RNTIE = o]
CS-RNTI or DCT format with CRC scrambled by CS-RNTI)
| Al ] o]l mes-table 32} B 4ho] qam642 A A = o

g3,

2t o] AA o E 2
URLLCE ¢ gk Al 28 MCS E|| ©] &(MCS table 3)°] =<

obayl T &3} 2},

T 0]

A= 74 -9-(If DCI is addressed by
, &2 7] RRC
92 MCS Hl ol & 35

o A2 MCS

Hl o] &-& &4 3}sl7] #13l RRCE &3l Al 2-& RNTI(MCS-RNTI =+
MCS-C-RNTI=E )7} 4784 5 )
A 2% RNTIs= CellGroupConfig W €] physicalCellGroupConfigE &3l 4474 =
T ATk #8 MCS-RNTI= A 7153 i o] & A5 918 210] 3L, A & MCS
table<> RRC 2 Aol upehA g3} = o= gt}
Vg of A A ool A 3= ko] A 2] FEHE & ol 7] e A RRCe 2] &
TAHE 54 AW Ao 54 BWPolA MCS-RNTIS ZUEH 3= A&

A eFstar 3}

A EE MCS tableS AF23FHARQ Al A ES 9 af A,

MCS-RNTIE= &4 5] 71/& 9 7|8k 7] A4-2] HARQ Al A %ol A8 5= )

E3H CS-RNTI= AR H 3 7pa s 7149k 27] 42 HARQ A A 4ol AFgE 4=

A
Current RRC Embodiment 1 Refinement #1 Refinement £2
Signaling Signalin Signaling Signaling
physicalCellGroupConfig | physicalCeliGroupConfig | ServingCellConfig BWP-UplinkDedicated
- MCS-RNTI MCS-RNTI  + list| - (new) downlinkBWP- | (new) NewMCSAllowed
Behavior of {BWP id (or| ToAddModList-Mask BOOLEAN
UE monitors MCS-RNTI | CORESET 1ID), serving| SEQUENCE (SIZE physicalCellGroupConfig
for all BWPs of all serving | cell id} (1.maxNrofBWPs)) OF | MCS-RNTI only
cells Behavior BOOLEAN
UE monitors MCS-RNTI | - etc. Behavior
for the BWPs of serving | physicalCellGroupConfig [UE monttors MCS-RNT]

cells indicated in the

signaling

- MCS-RNTI only

Behavior

UE monittors MCS-RNTI
for the BWPs of serving
cells

signaling

indicated in the

for the BWPs of serving
cells indicated m  thg
signaling
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[514]

[515]

[516]

[517]

[518]

[519]
[520]

[521]
[522]
[523]

A7 B v 2ol aj Al o vk A A RRC A A ol A
physicalCellGroupConfig®l] 4] MCS-RNTI7} A2 A =W, vk s o Al 15 9]
BE Ao] ¥E BWP A MCS-RNTIE R UEH &t 5k o= B2 2 3
RUH ¥ o= vhibe] thato] HFohE 283 5 ol

7] 34| embodiment 191 €] 3F= 74 -5, physicalCellGroupConfig ol A
MCS-RNTT ¥ BH U]— o]_q g]_ BWP/] Al tﬂ ! EQ} }\1 H] Ao /] Al tﬂ 7(4 H = ] 01 =
st S E3AZ = vk AW Aol A A B E 534 MCS-RNTIS
Uy Helof sl g XA S 4= a1, BWP] A AR E Fal A el A H
Aol 5] MCS-RNTIE ¥ Y E & 8]l of 3li= BWPE A A3 5= 9T}, w2 A ]
Aol 218 1 9 BWP o] A/ EARE 3l XA & A1 Al g BWPol| A
MCS-RNTIE U HE & 5= gtk 7] BWP2| A A H o} A Al o]

218 A 1 = physicalCellGroupConfig 7} ¢} RRC W A] ] o] T} & H Eof A
AARE 55 e, MACCEES B&l 484 % vt w8 v & U2 53
AR A S BWPE A A8k 21 vl Al ekA] &=

7] 3.9 refinement#12] 74 -9~ ServingCellConfig 2] downlinkBWP I tf] gt
AA X BWPE A A 8t= A KBS A F 7| 3718t Zlolth v
physicalCellGroupConfig®l] MCS-RNTI7} A A & o] 9] © ¥, ServingCellConfig 2]
downlinkBWP ] A4 A H o) A Boolean £t©] True= A4 ¥ BWP| A &=
MCS-RNTIE 2B 8 8} 31, false 2 41 4 ¥ BWPOJ 4 1= MCS-RNTIS 21§ &
sHA] & 7 3

A7) %9 ref1nement#29] 745, BWP-uplink #H A AR A2 =5
F7Fste] MCS-RNTIE 2 U B F &l of &= BWPE A A& 4= v} @&
physicalCellGroupConfig®] MCS-RNTI7} A4 & o] 9] 0¥ BWP-uplink & A%
AR AN ZE HEE T3 AA ¥ = BWPA A MCS-RNTIE ZHEE & 5
A

4§k, SCS(subcarrier spacing)7} 54 41-& 2= BWPOl| t 3l 4| MCS-RNTIE
R U e gl of s, PUSCH A & Al ZFo]l 54 4L K.t} 22 BWPo A
MCS-RNTIE XU B G of gt} B3 Type 1 CGo| 27| & % ¥ BWPoI A]
MCS-RNTIE= B U B & ¥ of of gk},

EH M A o] 2~9] ofolt] = {EHE AHT T UL

MCS-RNTI= #] A ¥ search space ID®| t &l A5k 2B &
EA o2 HdAR 173 9| search spacel] ts]A®

Vg of A A of 3= of g of ol T2 4= Ut

W2 NR celldl] 78322 o}, W2 handoverE 9] ¢+ RRCReconfiguration
mesmess S A §HCE 7] WA X = BFAL Aol A AR MCS-RNTI
configuration, CA configuration, CS/SPS configuration & 33 4= T}, HE&h,
olel] A ¥ = walst 2= 9},
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[524] physicalCellGroupConfig

[525] MCS-RNTI & list of {BWP id (and CORESET IDs and SearchSpace 1Ds ),
serving cell id}

[526] SPS-RNTI

[527]

[528] spCellConfig

[529] C-RNTI

[530] Target cell info

[531]

[532] k2 2 58 AEghe), W2 RA-RNTIZ A7 353 ¥ RARS
ZA g, g2 MCSSF TBY Aol =& ka7 98l 4] MCS table 1S
A& e}, ©hhS MCS table 1] 7] ¥bslo] Msg3 S 9] 3+ TB Alo] 292} MCSE
st} w2 34 8k E AW Ao Al C-RNTIE .U E ¥ 3o}, @2 CcS7f
474 ¥ Ao A CS-RNTIE ZUEHH o}, i3k, v MCS-RNTIS®} C-RNTIE
37 2 e ¥ &l MCS-RNTIE= RRCE A A ¥ 4 RRCE A A ¥ BWP, RRCE
47 ¥l CORESET, & 54 A x| ~#|o] 2o A EUEE = 4 gt}

[533] ol ¢, 2 A AF-E 9% DCIE 7218} A7) DCI7F C-RNTI®l 2] 3l A
A 2] ¥ ¥, @22 MCS table 15 283t} 24 7] DCI7F MCS-RNTI®] 2] &) A
A 2] ¥ ¥, @22 MCS table 3-8 4 -8-gtt}, DCI7F CS-RNTIC 9 all A A 2] =] 51
AAE ZTHETFMCS table 35 #1848 ¥ A &2 27 @ES MCS table
15 g3t} A7) DCIZF CS-RNTICl 28 2] ¥ AA ¥ 2 E7F MCS
table 3-& Y3 A HA4 " 45 @& MCS table 35 483t}

[534]
[535] S 2gE B o] A oo wpE whidke] A8 YERYIT
[536] A7 =g Farshd, 4] ©E-2 RE(Radio Frequency) A 2] -(2¢-10),
71 At & (baseband) #] 2] 3 (2g-20), A4 (2g-30), A o] - (2g-40)S E 3Fatcl
Ao F-(2g-40)= the A A g F(2g-42)5 U 23 4= At
[537] 7] RFA 2] 4%-(2g- 10)L Az g w3 S35 T AEE T ANEE
FFAletr] g Vs g At =, 7] REA 84 (2g-10)+= 471
At < %ﬂf%(zg-zo)iTEi AgE =71 A S AEERF S A= AT

o= XMPE‘ A2 5hgE f3stc) o 5 5o, 7] RFA 2] F(2g-10)=
S Al T, HE, TZ7], B A (mixer), 22! & ©] B (oscillator), DAC(digital to
analog convertor) ADC(analog to digital convertor) & X33t = it} 47|
Lo A, afuto etE| Lol A E Lo, Y] W v SHHUES
TR e S Qe 3 4] RFA 214 (2g-10)3= U2 RF A9l &S 38k &=
ATt Lok, 471 REA 2] % (2g-10)3= W 3 W (beamforming) S -3 & 4= 3t}
471 RIER S 918, 471 RFA 213 (2g-10)= v 9] StElv-5 = bH L

7]
g 5 ot u-E E 8l SAlstar, 7] ElUE S8l Al E = RF tHY
al
Fand
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L4 (clement) &5 S8l FTFAE = ANEE A4 N L AV E LT
ATE E3F A7) RE A 2] F-1= MIMOE 58 & 4= 9] 2 1], MIMO &2 438 A|

ol 2] 7 o] glolo] & F=Alsk 5= qlt}, AH7] RFA 2] H-(2g-10)1= Al o] 2] A of ol
upe} thg=2] obeu = otelu @ A58 4
F3at AL, Al Wol 4 Hlap 32 =S Al jle] uhekal Hl Yu| &
zZ73 4= 1
[538] 7371 1A A 2] H(2g-20)2 Al 2= El 9] %FJ AS F Aol wet 7| AN Ao
2 e Ed 7 i3l 7] 58S i) o & , HloE] &A1 A, 4

LI Ship 4

Il

7]
7]
lﬂﬂ%ﬂﬂT@ﬂm~i”mE“%$§§§%£% iwsi@@%%

A3 gt g, Hlol B 5241 AL, 7] 71 A T 9 A 2] 3 (2g-20)2 471

REA 2] 7 2g- 1002 7B Al g ¥ = 7| A G A5 E 52 3 HE@VE Sl Al

H E A& 5913t} o] & £9], OFDM(orthogonal frequency division multiplexing)
whajof] mh= 3= -4, Hlol B A1 Al Y ]xitﬂgﬂdﬂ‘j/]lvﬂ‘(zg-zo)% 4

]:]] OE:]'% J_:,Liﬂ_g_( HﬂZ'@‘]—OE}]ﬂ H A /\]HJ /\g/K-]‘C:;],’_r /\]—7] H A /\]HJP_,%

FukEatEof vl ¢k 2, IFFT(inverse fast Fourier transform) $14F 2 CP(cyclic

prefix) A& E-3l OFDM A &S G4 g}, Jgh, dlo] ] =4l A, 4]
7174t o A 2] F(2g-20) 771 RFA 2] 7F(2g-10) 2 5F-B] A5 5 = 7] A o
A& E OFDM A @9 2 F-&6} a1, FFT(fast Fourier transform) $14H2 53]
HikE o] vjFH N ES HU% F Bz Y 5535 Bd A EL S
£l 3,
[539] A1 ZTA Y A 2] (2g-20) 2 AF7] REA 213 (2g-10)3= 448 ufo} 3ho)
NS5 T2 H FAg o] o whet, 7] 71 A o o A 2] 4 (2g-20) B A7
RFA 2] 7(2g-10)= FA1F, T2, 740 e S22 A4 4 o),
A Ell‘%(2g-20) R 7] REA 2] 7 (2g-10) T 2 o] & Sfvh=
M oE o] A @é NNeEE A 0}71 8l the] F4l Eggg
7] %

e’}

%%ﬂ?ﬂ%ﬂﬁiegﬂﬂﬁﬂ%ﬂﬁiqiiﬁ
QwF¥%1F1HEQEDﬁﬂiﬂ%%tUE,

[540]1  A7I 7<1 F4-(2g- 30)L x g
A4 AH 5o d lEi—E— W@Tﬂr. 371 A7H(2g-30)+= 271 xﬂOP‘%Qg-LLO)ﬂ
QAo upe} A o) e & A &3}
[541] 7] Al H(Q2g-40)= 7] dde] Akl F4E58 A of st} o & 5o,
371 Aol H(2g-40)3= 71 71 At o A 2] F-(2g-20) B 471 RFA 2] 47-(2g-10)=
Sl Mo s A% a3, A Ao (2g-40)1= 371 A7t (2g-40))
tlolH & 7| 531, ¢ =T} o] & {3l 471 Alo] F(2g-40)+ 2o & shife]
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[542]
[543]
[544]

[545]

[546]

T

3 2 M| A (processor) & E$IE = AT} ol & Eo, V] Ao H(2g-40)= B4
A

3k Ao} & 4=3 8= CP(communication processor) 2 58 X 213 5 A9

A S-& A1 8}= AP(application processor) & - &3t 4= )
5 2hi= g o] AA] ool whE VA = o] A S vrERdIT
7] =Rl AL vk} ol A 1A =2 RFA] €] 34-(2h-10),

N

30, i
o ool
T

-
Q_]:] 7_(% E]T(Zh—ZO), &J%E/\] (2h 3()) X1 A= (2h 40) ;q o-]T(zh 50) =
o] T4t Ao (2h-50)= e A A A F2h-52)F U] £ 5

fij

>
2
i

olN
J\M

R

o

le

RFA] 2] 7-(2h-10)+= 2l & 9] o & W 3, 2 T A=
71 18k 752 gtk =, A1 RFA 2] (2h-10)+= 7]

A 2] - (2h-20) 27 Al = 7| At A S ERFHY A=
3het 2 2tEl V& 3l F4letar, 7] QHHlVE E 38l 5741 % = RF t <
AR M= o}& ghgttt. ol & 501, A7) RFA 8 7(2h-10)+= F41
A FE, ZFZ 7] wlA, 2280 E, DAC, ADC 5< 233 5= 9l

Holl A, shfe] QEE U REo] A E QL oLy, 7] A1 & m e v
58 7uE 9= Qluk '3k 47| RFA 2] %-(2h-10)3= tF529] RF #|¢1 5
< 5 ATk Yol7h, 471 REA €3 (2h-10)= M X2 & 3l S 5= 9l 7
W& flal, 7] RFA 9 4-(2h-10)+= th22] StH V& = ¢tV Q455
ANE=2EE A4 A 2715 24 5 Aok 471 RF

B= 3} o] 4ke] ool B A4E o 2 M 3 MIMO 5212 4233 4=

=y
Olt

M B 2o
JR

B

-
!

M ox

o o K 2 ox mE > ox N ol
i

S B N T joh o

yo

o>
i

ZIA G A 27 (2h-20)= AT JE 7= B8 AlF Al whet
A AT HHEL S Vs g =, £ /ﬂ
17<M1°C‘%MT(2h 200 FA HELD S
& A et = ol Bl 5241 A, 7] 7] A T < %Elwr(zh 20)
RFA 2] 2h- 100278 A ¥ = 7| AU NEE 52 T
HEA S &gt} o & &0], OFDM W2 of w2 3= 7§, El o] H i*l /ﬂ 371
71 A - 2] - (2h-20)2 FA B EE S Rt Y Hx A =5
AAdstar, 7] A AR ES ERkE ot Eol v)g ¢ 3, IFFT A4 2 CP A9 &
Z3] OFDM A &8 F-A gt} g, o] E 5241 A, A7
71 At 9 A ] 4-(2h-20)= 77| REA 2] 3-(2h-10) 2 4F-F] Al & ¥ = 7] At <
A% E OFDM A w9 & ¥-3t&lal FFT A4S 538 Hutds
ATELS B3 T Hx 2 8535 53 424 v E
71 A4 o & A 2] 4-(2h-20) R 771 RFA 2] 4-(2h-10)= <=8 v}
Sl W FAlge) ool what, A7 714 o 9 A4 2] 4-(2h-20) R
RFA 2] F-(2h-10)= A, 417, S48, G4 B 54 SAE=E
]z]E] 2= ohq_

_f“:

Uioii
mEi_&

mﬂ\x

> m&
L o
T _[E
(o,
ot
o
0%
~
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[547] 2471 BARh-30) = HIESA W O =250 52E 8] 9%
AE F o] 25 AT g

[548] 771 AR (20-40)3= V] FIIA ] FAE e 7|2 Z 2 aR) &8
w23 A AR 5o tlolE S ATt 58], 7] A4 (2h-40)=
Ay vl ey wejelo] tid AR, FE&E drRne Bay &4 45

S A e e, Y] AT (2040 EEel A s A2 S

FeA, FeaA oaﬂ 7| Eo] zat z;pf A 5 ek 2o,

371 A7 (2h-40)= 371 Alo - (2h-50)2] L ol whet A gE dlo] Bl &

L=
[e)

2

[549] 2471 xﬂOiT(zh 50)= 371 VIR =] ARbE Rl F2E S Aofgi) o &
50, 7] AH-(2h-50)= 271 714 S A 2] 5-(2h-20) 2 4]
RFA 2] - (2h-10)S E8 == A7) MEEA 2 (2h-30)S Z8) A5 S

AT S, V] A o] 4-(2h-50)3= 7] A1 d-(2h-40)°l] H o] B &
Z158kaL, ¢zt ol = f18l, 371 Alo] 7 (2h-50)3= Aol & shfe] ZEAA
3 4 Qv

[550]  Ze]al - g AA e} ol AAIE AA] o] E8 g o g A
drgstar, olall & 57 A 54 ol & AT AL o, £ gl A E
A sFaA} sk AL otk whEbA B o] Wi o 7]l A E A A
ol = ool Z e 7w SRS TR REH e BE U B
A b g o] welo] XekE = 310 = A Eofof gkl
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71 SRB(signaling radio bearer)©ll #]

T4

of WhH el 9lof A,
A AlS A 2 H-E PDCP(packet data convergence protocol) ] ©] B

1
i

= ARE 540
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(379 9)

[7d-7-8F 10]

[7d -8 11]

[7d -8} 12]

[7d -8 13]

[7d -8} 14]

[7d7-8F 15]

271 £ RRC " A A= 7] 54 RRC WA A &] A &S 23 8=

7] RRC MW A A1 o] 241 2 7] A A H AlZE ol 24531 E RRC H A A]

5 Aol stuE A EshE 2ls 54 0 R o= Wi

G 225 o] kol glof A,

AR S

A7 Ao Ay a1, A AlF 4] Z4E PDCP(packet data

convergence protocol) H| ol B -5 X A|8t= H HE FAlstH, 47

AR E 4418}7] Z SRB(signaling radio bearer)®ll #| ¥ ©] o] ¥ ]

PDCP tlo]H &7-5 913 &4 & A1 vlolBl & 2 atar, 7] A1

tlolH & st AT o2 AEst S Alofst= Ao 75 E3tsh= A&

5407 sk di

A9gtel] SlofA,

471 A1 Hlol el = A4 d RLC A5
]

o
e
rir
re
o] mﬁ
ol
2
)
=
oy
®!
)
of\

4R 2 A% ol T A TAA Aol FH A e volE 2
Faehis A 5 0% sl v

Aogrel] ol A, 471 Aol iz,

7] A H.2 5ae7] A 237] SRBol 4148t o] E] Fol 4 PDCP t] o] E]
B2 9§ ) ghed A2 o B & APHeka, A7) A2 HlolE &
Aelsto] FASEE Aojalis AL EA O Bl v

ey
M= QB 7} A A ¥ = A 99 B
2171 PDCP H.¢+7] ¥ 73 o] ¢l+= 2l =
¢k a1, DU(data unit)©] M A= A= E L8l A& EH 0= 1=
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=
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7| A= 0 B2 H-E] 4] PDCP H o] &5 A Al et= A B &} #h3d ¥l RRC
WA X & 2418131, 4} 7] RRC WA Aol 3£3¥l SRB 4 H. 5 o] 1]
A% o] 9= SRBE < thal| A 47] PDCP Hlol 8 &9} Ay 28
T EF Aoshi= A S 5 oR 5hE v

A9gle] Lo A,

A7) A= 71 AT o 25 5 RRC WA A 9] Al A%S 23 3=
RRC WA A & A8 5 A o] 3oL,

7] RRC WA A= 471 & A RRC HI A A 2] E/-5 A Al 8)aL,
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[%=1a]

12-30

12-25

[5=1b]

LTE eNB

UE

PDCP

AC

PHY

|

RLC

10-40 1

35

1b

10-30 1>

10-25

PDCP

MAC

PHY

|

RLC

10-05

10-10_ T

-5
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[2=1c]

(5 16-30

Radio access

NAONE ~—

16-15~ enB
[%-1d]

UE NR ghNB
1d-01-_ 19 NR SDAP 1d-45-_ 1Y NR SDAP
1¢-05-_ -1 NR PDCP 1d-40-_ 1 NR PDCP
10-10-_ 1| NRRLC 16-35~_ 1Y NRRLC
1-15-_T NR MAC 1d-30-_ Y NR MAC
1201 NR PHY 1d-25~_ T NR PHY
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le]
S-GW or
- - AIE Core network
 RRCConnectionRelease 1e-01
RRCConmectionRequest | 15 0°
RRCConnectionSetup | 16 10
RRCConnectionSetunComplete| €1
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