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(57) Abstract: A network device having an access and mobility
management function (AMF) in the present invention transmits, to
a base station, a request message for making a request to perform
a radio resource control (RRC) state report for a user device. The
base station transmits, to the network device, a report message in-
cluding information for indicating whether the user device is in a
RRC_CONNECTED state or a RRC_INACTIVE state.

(57) LA 2 I A H&E F o] 54 BT 7] S (access
and mobility management function, AMF)—% 717 HEY T A
A7y 714 = A A7) AREAZ] 7 el g Bl AR A
o] (radio resource control, RRC) 8] HuE +d& A& 2
Aol 84 AAE A A7) 71ATE A7) AR
2+7]7] 7} RRC_CONNECTED “ ] 214 RRC_INACTIVE ‘&
HAdAE Yetdle FEE Iete Bi dAAE
E A AR A dE e



WO 2018/169281 PCT/KR2018/002931

[1]

[2]

[3]

[4]

[5]

g Al A
WY Rn FA Y RUENIT X, 1T BT 53
I =l P s
71 & & of

Hoalg o Ty B4 Al AEof] 7hat A0 R B3] ALE A7 7o) tE RS
A= W 2 1 AR o] wE Aol
v} 74 7 &

T B A 2aEo] g4 ol HiolH Hit 22 T 7 B4 A AE
Asst7] el FH YA AAE Yk Ak o g T A A AE
7hea Al 2 AL G E, AS 9] ) TREke] UF AFE Aok BalS
A4 A= v A S (multiple access) Al 22§l o]t} Thg 4] 4 A 2281 €]

of| 5= = CDMA(code division multiple access) A| 2= 81, FDMA(frequency division
multiple access) A] 22§, TDMA(time division multiple access) A| 2~ &,

OFDMA (orthogonal frequency division multiple access) A] 22§}, SC-FDMA(single
carrier frequency division multiple access) A| 2~ &, MC-FDMA (multi carrier
frequency division multiple access) A| 2= &l 5-©] 3}

7171 ZH(Machine-to-Machine, M2M) &4 3}, =& Eﬂ OB AH&TFS
APtEE HEYH PC oo vhFd A R Vw0l 28 2 B sl
utet, A e Y ES oA A 2ld Alo] &5 5= tlo] ¥ ol v - w27
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aggregation) 7| <, Q1 4] 5 d(cognmve radio) 715 53}, - H F3p= Wl ol A
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HojupA] ei= H ool A o & el 2 | 5 ot

HA, A Ao A AFRE = B ol E& tha3 o] FofE T

- IMS(P Multimedia Subsystem or IP Multimedia Core Network Subsystem): IP
dow FA4 e UE dE Yo A AE HjdEty] /3 E3HE AT st
?] 8k -2 A (architectural) 3 2l 4 9] = (framework).

- UMTS(Universal Mobile Telecommunications System): 3GPP¢l| 2] 3} 4] 7] -4
GSM(Global System for Mobile Communication) 7] §+2] 3 A t (Generation) ©]-&
A 7E

- EPS(Evolved Packet System): IP(Internet Protocol) 7] ¥F2] PS(packet switched)
9] (core) U] E$] =121 EPC(Evolved Packet Core)2} LTE/UTRAN 2]

A Sr(access) U EY AR TAE Y EY T A28 UMTS7F A3} & e 2
Y ES] Aot

- NodeB: GERAN/UTRAN®] 71 #] 57, £ ] of] A2 ahm] 7 2] A= vl T =
Al (macro cell) T+ %.0| T}

- eNodeB/eNB: E-UTRANS] 7] |5, & 2] o] A X s} AW ] %] = v A=
Al (macro cell) T+ %.0| T}

- UE(User Equipment): A}-8-A} 717]. UE= UE(terminal), ME(Mobile Equipment),
MS(Mobile Station) 52| Sl & AFE =5 O‘E} L2k UE TEL SoE,
PDA(Personal Digital Assistant), Z~7}E 3 "HE[ 1| Y] o] 717] T3 Zo] T
7he gt 7171 4= 1AL, B PC(Personal Computer), 2F&F ELXH AL 9} o] J-oj
E7Hs ek 7171 5 vk MTC & W&o A UE = vhibolghi= gof=
MTC q ]j}o] = X] =] 6]— /\ O]

- HNB(Home NodeB): UMTS Y| E 9] 51.2] 7] X = 0 2 4] L)o] A %] 5}

AW 2] 2] = vlo] A2 Al(micro cell) 1.0t}

- HeNB(Home eNodeB): EPS H| E 9] 19| 7] X5 2. 2 A Lol A %] 5}
v g x| = wpo] A& Al 4 Bo|t,

- MME(Mobility Management Entity): ©] & “d ¥2](Mobility Management, MM),
A4 2] (Session Management, SM) 7] °5& 5785} EPS U EQ A9 U ES A
ey

- PDN-GW (Packet Data Network-Gateway)/PGW/P-GW: UE IP -4 &4, | 7l
2~ =12 d (screening) 2 B E &, 2} d]o] ¥ F FH(charging data collection) 7] 5
& TS = EPS HESR A HES A =5

- SGW(Serving Gateway)/S-GW: ©]-54 °8 # (mobility anchor), 2} %!

2}-9-8l (routing), & A (idle) == 37! H{ ¥ &, MME”} UEE- ¥ ol e e =
EAYS = 75 o5 TS EPS U EQ AL HER A =

- PCRF (Policy and Charging Rule Function): 4] H] 2~ —g?-_—r(serwce flow)'d =
28 8 ¥ QoS ¥ I A A& & 4] (dynamic) &2 4-8-317] 95k A H
A A (Policy decision)2 5>38}+= EPS HHEH A2 Y EQ A ===,
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- OMA DM (Open Mobile Alliance Device Management): 31 == PDA, & tf] &
AFE S 0o kel tubol 5 el 2 9la) vAel ¥ maE R am,
t]ulo] 2 A A (configuration), 3 o] 1 714 o] = (firmware upgrade), 2+ H.3L
(Error Report)s2] 7|52 533

- OAM (Operation Administration and Maintenance)' HESQ A A3 1A,

A AR, 2 ar dolE ek g V5 & Al gehz U EY A #e VT

- NAS(Non-Access Stratum): UE2} MME 7+2] Ao & 4| ?1(control plane)2] -
Hstratum). LTE/UMTS X 2 &3 ~8lo)| A UES} F o (core) U E ¢ Z7H2]
A", B wA[ A& Fa 07] 98 752 Q) AlF o2 A, UES]

o] &= A ataL, UESH PDN GW 2] IP 12 & <= ¥ (establish) B 4| 3h=
A e A R IP T4 3 2 A g

- EMM (EPS Mobility Management): NAS 7 %-2] A B-A| 5 S &A1, UE7}

W E 9] A of B X] (attach) ¥ ] )=%] T] e} X](detach) ¥ o 2L =A] ol w}e} EMM -2
"EMM-Registered” ©} -1 "EMM-Deregistered” 4 E ol )& 7 S}
- ECM (EMM Connection Management) $1 2 (connection): UE$} MME7}| A0 <]

©(establish) ¥, NAS W A #] 2] 13k (exchange)S ¢ ¢F A -1E ¥
¢ A (connection). ECM ¢1°4-2 UE®} eNB Al¢] 2] RRC 914 3} 4}7] eNB2} MME
Alolo] S1 A2 ™ Ad=2 A% +=2(logical) 12 o]t} ECM §14 0]

=¥ (establish)/<& 4 (terminate) ¥ ¥, /7] RRC 2 S1 A| 1€ ¥ o4& vlzk7Fx] 2
FHEEAEY. HE ECM 9122 UE Ali= eNB9} - H® RRC 912 S 7=
A g oujshy, MME Ali= 7] eNBF g S1 A 19 ¥ AAE 28= 418
ol &tk NAS Al 2¥ ¥ 12, 2 ECM A o] 475 o] 9)=x]o|| u}g}, ECM-&
"ECM_CONNECTED" ©o}{*d "ECM-Idle" *JE} & 7}4 4= 3L

- AS (Access-Stratum): UES} F+4(S-2 A U EY A 19 T2 85 A8 &
X33, dlo)E E Y EQ A Ao AT HAE TS Jdsi)

- NAS A A (configuration) MO (Management Object): NAS 7] -5 (Functionality)Z}
o 7 ¥ 9} 2bv] B] E(parameters)S UES Al A A 3F= A4 ol A AFE-5] = MO
(Management object).

- PDN(Packet Data Network): 57 A 8] 2E XY dli= A B (| & 59,
MMS(Multimedia Messaging Service) 1 H, WAP(Wireless Application Protocol)
AH S)7F AXF AL = U ES A

Y

- APN (Access Point Name): PDN-& A A 8} A} -5 4D, 83 ¢
Ar) 2y Y ES o) HE&8H7] ! = 54 P-GWE 71X Al ¥ =), o]

P-GWE Z& 7 =5 U ELYZ el v g] H g o] F(FAE)= o ghrh
(el & &9, internet.mnc012.mcc345.gprs)

- RAN(Radio Access Network): 3GPP U] E¢] =1 o] 4| NodeB, eNodeB =2 gNB &
o] 5-& A o] 3}+= RNC(Radio Network Controller)E ¥ 3135} ©¢. UES} o]
U E Q) A Atole] EAlst Ho] YES AR A4S A3t
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- HLR(Home Location Register)/HSS(Home Subscriber Server): 3GPP Y| E%] =1
Ul 9] 7192 A RE 7} 31 9= w0 E] W o] 2. HSS= A4 A %(configuration
storage), 21 " A} #2] (identity management), AF-8A} AE] A &2 7]F& T

A
T 3

- PLMN(Public Land Mobile Network): 7§ Q1 ) Al o] 554 v A5 A5
250w P S92 ARIAPLE TaE o FAE 4 ol

- ANDSF(Access Network Discovery and Selection Function): 3F4}2] Y| E9] =
A E] E] (entity) ZA] AFA A @ 2 UE7F A8 7Fs 8 5] Sr(access) S W71 35HaL
AL = 3= A A (policy) & A&

- EPC 74 Z(* 3= infrastructure data path): EPCE &3+ A8} A E41 4

- E-RAB (E-UTRAN Radio Access Bearer): S1 #|o] 2] ¢} 8] o] g F4
W o] 2] 2] 917 (concatenation)e &3}, E-RAB7|F & A 51 /7] E-RAB<}
NASe| EPS Ho] 2] Alofel] At wj=g o] 3l

- GTP (GPRS Tunneling Protocol): GSM, UMTS 2 LTE U ES A5 oA Lt
)| 7 F A1 A 8] 2 (general packet radio service, GPRS)E Y=7] ¢ 8l AF8-5 =
IP-7|F BA1E L2 EFEQ] 1%, 3GPP o} 7| 8l A ol =, GTP ¥ Z A
Fukd IPv6 7| HE 1E # o] 250 Thekgh 1E # o] 2= E I E 4
E 4 (specify) 5 o] T} GTP= B2 Z 2 ¥ FE(d, GTP-C, GTP-U 2 GTP) & &
811 (decompose)E = It} GTP-Ci= 7l o] E4Jl©] GPRS A1 ¢ == 5(GGSN) ¥

¥ GPRS A1 :==5(SGSN) 7F A 29 % & 913 GPRS 3o (core) I EH =

W A& E T GTP-Ci= 7471 SGSNo| A8-A15 98] Al &
2] 3l (activate)(ol], PDN 71 8l 2~ E ZkA] S}(activation)) o= A, &L Al AH &

H] 2H7d Sh(deactivate) = 21, A H] 2= }epn| H & 9] 2 (quality) &
24 (adjust)3F+= A, EEE T2 SGSNE =B |} 52 & 79 2 (subscriber) &
gt M-S 73l A S 3] -8 3 GTP-U= 47] GPRS o] HEY =1
ol A 12 o F41 @5—? HEL A 2 3o] HIEL] A kel A AR Hlo]H &
v=27] s ARgE T

-gNB: UEE e NR A A WA R Alo] HH TRES THES A
ZF A th(next generation, NG) ¢1 ¥ 3| o] (o], NG-C, NG-U)E &3l 5G 2]
HEAAGGO)R 49 ==,

- SG 4 Ul E$) A (access network): 5G o] | E ¢] Fo] o1435}:= NG RAN

= H] 3GPPAN§ EoetE A U E AL

-5G Al 228 5G 45 Y| E 9 H(access network, AN), 5G o] Y E L 3 2 UER
T %= 3GPP A Z:Eﬂ:]'. A A (new radio, NR) A 2~ 8l =2 2} A tf (next
generation) Al 2~ &l o] 2}al % BT}

- NGAP UE <1 ¥(association): 5G-AN == 2 AMF {F UEHE =] A ¥(logical
per UE association).

- NF A 8] 22 A 1] 22 7] HE QIE] 3| o] 2 & 53l U E 9] A 7] 5 (network function,

.F“

;EAHM

)

ol

e,
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[84]

[85]

[86]

9

NF)ell o] 3l k% (expose)¥] 2L H &+ 3] =(authorized) TF& NFE¢l <] 5
Z~H](consumed) ¥ = 7154 (functionality).

-NG-RAN: 5G A 2=l o 4 A& v E9] =

- NG-C: NG-RANZ} 5GC 1t Alo] ¥ Q1E] ]| o] =,

- NG-U: NG-RAN# 5GC g+ AR} 533 Q1 E] 3] o] 2,

%= 12 EPC(Evolved Packet Core)E 3 315}~ EPS(Evolved Packet System)2]
NEFA Rl 25 Y B = = olth

EPC+= 3GPP 7| = &9 A58 &4st7] 91§ SAE(System Architecture
Evolution)®] 341 ¢1 & Ao|t}, SAET U 4st T/ 2 UES A (k] o] 54 &
A det= HEA A 25 A= A FAol s 3t SAET, o & 59,
IP 7|Hk o =2 thokst 74 A& Ve ES A stal Bt ¥ dol e A%
AH LB & Al gat= 5o A& 3 7719k Al 2818 Al et Ale
H3 = g

T-A 4] & &, EPC= 3GPP LTE A =815 9| 8P o] -5 F41 A 28l 9] 510
U EQ Ao, 7715k AAIZE 2 B A ZE A H| 28 2] e = A 7] &
o] F TA Al RN(F, 2 Alt] Hx= 3 4T o] 5 B4 Al AE)l M= FA S
CS(Circuit-Switched) 2 ©] o] E] & 9] ¢+ PS(Packet-Switched)2] 2 7| 2] -8 ¥ =
MB-EvRlE Tl o HIEH A Vg0l 7@ E A 12, 3 Al o] &
20 Al 2~®le] 7 8}Ql 3GPP LTE Al 228l ol A=, CS ¥ PS2] A B-LH|Ql &0
shupo] Ip w9l o 2 v 31 itk =5, 3GPP LTE A 2= §lof| A<=, IP
7l 3 i 2] €] (capability)E 7}A|i= UES} UE 7+2] 14 o] 1P 7|42 7| X = (o &
& 91, eNodeB(evolved Node B)), EPC, ofl =& A o] 4 T Ql(d] & & of, IMS(P
Multimedia Subsystem))-S- 5-3}o] 7A€ 4= 9l o). =, EPC+= W-t-PH(end-to-end)
IP A | 2= g3 o] B2 1 -2 0]t

EPCi= Tt A e 455 X33 4= o, &= 1A= 2L FollA] Aol
&l &5l+=, SGW(Serving Gateway), PDN GW(Packet Data Network Gateway),
MME(Mobility Management Entity), SGSN(Serving GPRS(General Packet Radio
Service) Supporting Node), ePDG(enhanced Packet Data Gateway)E 5 A] §FC},

SGW(HE= S-GW)i= 74 H 4 U EY A RAN)9} Zo] U ES] A Alo] 2]
AAE =AM §2eaL, eNBSF PDN GW Abol 2] HiolH 25 74| 8f=
7158 Bk &Aoot} e, UE7F eNBeoll 2 8|41 AW (serving) ] = & & ol 4 A
ol 55l A5, SGWT 24 o5 B# X< E(anchor point)9] & & e}, 5,
E-UTRAN (3GPP & #] -8 o] 3-of| 4] g 2] ¥] = Evolved-UMTS(Universal Mobile
Telecommunications System) Terrestrial Radio Access Network) W ol A4 2] o] 54 &
A A SGWE F-allA szl &0l ehv-BE = A 3§, SGW= UHE 3GPP
U E 9 A (3GPP E 2] =-8 Aol 42 ¥i= RAN, o & £°], UTRAN 3=
GERAN(GSM(Global System for Mobile Communication)/EDGE(Enhanced Data
rates for Global Evolution) Radio Access Network)2}2] o] 548 ¢ g < A

[e)

% fo
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FRJNEEAM Vs 75 AUTh

PDN GW(*E= P-GW)E= F| 7L Hlo|B] VI E T E 33t tolH Qe # o] 29
& 5 4 (termination point)°l] 3 & &TE PDN GW 8 3 {8 57 (policy
enforcement features), | % 2 ¥ & (packet filtering), 255 #| ! (charging support)
g AL ok 3, 3GPP U E S Z.91 ¥]-3GPP U ES AL (ol & &
I-WLAN(Interworking Wireless Local Area Network) 2} -2 21 2] & %] ¢k =
Y| E 9] =, CDMA(Code Division Multiple Access) Y| E £ A1 WiMax$} -2
AMEE = HES A)ebe] o] g A T E g A EJAE TS T 5 Sl

1 UEYA T2 oA o] A= SGWE PDN GW7H E 9] Ao Ego] &
TAE = 2 YeEbl A T 5 7 o] Aol Ed o) 7L @l Ao E g o] -4
+ 4 (Single Gateway Configuration Option)°l] W} 7-& 2 425 )t}

MME:i=, UES] Y| E 9] = A4 o th 3t % Z(access), U EH = A 2] &+,
E | 7 (tracking), | ©] d (paging), =™ (roaming) ¥ M= H & X| ¥ 3}7] ¢ ¢t
ANady LA 7|5 ES FsHE 240tk MMEE 7 A 2 Al A #hel ol
% Ao HH(control plane) 7] 55 S Aot} MME= 7122 eNBE S
akar, THE 2G/3G W E 9 o)l thgh A= B & 93 Fef o] Ao E o] 9
2 sk A 29" e ekt Bk MMET E.QF 34 (Security Procedures),
-t)-vlE$] = A4 31 & = (Terminal-to-network Session Handling), &% &
*]°A 7 ¥+¢](Idle Terminal Location Management) & 2] 7|52 538 3t}
SGSN+ tHE 3GPP U E 9] (e & E°1, GPRS U E ] =)ol th 3 AF-&-2} 2]
o] A #e] E 2l (authentication) ¥} -2 2= 3|7l to|H & A &H st}

ePDGE 21 #] ¥ %] §F+= ¥]-3GPP W E 9] (o] & &1, -'WLAN, WiFi
gk 2 Ik (hotspot) “5)°ll T gF Bt =2 A o] &3S gty

T 1& Fxsle] At vk} o), IP 5 # (capability)E 714 = UE=, 3GPP
48 B2 H)-3GPP 34 7o 25 EPC W 9] 1hE @ 252 53810
AFA 2ZHE:, &9 AHoperator)) 7F Al F-3H= TP A 8] 2= Y E Q] F (ol & 9], IMS)°ll

= A
&5 5 Atk

ek 512 vheFek H 3 Q) E(reference point) E( & &9, S1-U, S1-MME
5)& ZA| S 3GPP Al 22§l ol A= E-UTRAN % EPC9] o] 3t 7] 5
9l E] E] (functional entity) =0l A8 =2 719l 758 A28 = 7/IE 4 HAE
Az e 4o @t ool E 1 % 1o RAY Fx B ES Gejal
Aolth, F 19] A& 9o 5 Y| ES] A o] upe) F Fx O EE]

A 5 Aok,

oo o
L
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Reference |Description

Point

SI-MME |Reference point for the control plane protocol between E-UTRAN and
MME.

S1-U Reference point between E-UTRAN and Serving GW for the per bearer

user plane tunneling and inter eNB path switching during handover.

S3 It enables user and bearer information exchange for inter 3GPP access
network mobility in idle and/or active state. This reference point can be
used intra-PLMN or inter-PLMN (e.g. in the case of Inter-PLMN HO).

S4 It provides related control and mobility support between GPRS Core and
the 3GPP Anchor function of Serving GW. In addition, if Direct Tunnel

is not established, it provides the user plane tunnelling.

S5 It provides user plane tunnelling and tunnel management between
Serving GW and PDN GW. It is used for Serving GW relocation due to
UE mobility and if the Serving GW needs to connect to a non-collocated
PDN GW for the required PDN connectivity.

S11 Reference point between MME and Serving GW.

SGi It is the reference point between the PDN GW and the packet data
network. Packet data network may be an operator external public or
private packet data network or an intra operator packet data network, e.g.
for provision of IMS services. This reference point corresponds to Gi for
3GPP accesses.)

!—H

lof] Z=A ]5] 2 ¥QE Fol A S2a W S2bi= H|-3GPP 1 E 3 o] 2:9]]
‘JE} S2a3= 412 3= B]-3GPP 4 3 PDN GW 1he] #hid Alof 3 o] 4]
& A& }Jg Holl Al 3-ah= 2 EQIET S2b+= ePDG % PDN GW 119
Jo] 2 o) ZA] A Y-S A&} HH | A dE ZFx EQET)
5 23= A WHA Q] E-UTRANT EPCY| o} 7| 14 & LBl o A Seo| v}, A #
n} ¢} ZHo] | eNB+= RRC(Radio Resource Control) $1 2 o] &A1 3} o] 9li= &<t
]O]EQ] |2o] g1, Hlold wA Ao A" R AE, WE AHEBCH Y
2AEE DAL, d¥ A L g F A9 Y& URNA 54 T, eNB
4L Yot A 2 AF, FA W] Ao, FA1 8] 71 Al o] (radio admission
control), 71|31 4 o5 Ao] & At 715 TFH T 5 ot EPC
Woll A= o] ¥4, LTE_IDLE 78 ¥, AF&-2} 3 o] ¢35 3}, SAE o &
Alo], NAS A1 o]l 453t 2 AN BE 76g 78T 7+ 3

{t

1

O]
(e off

S
Y
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[103]

[104]

12

5 3<% UES} eNB Ato] o] Alof ol A o] F4d Q1E] 9] o] 2 3 2 & F(Radio
Interface Protocol) 2] T2 & Y EFY o A= o] a1, & 43= UE®} eNB A}Fo] o] A&}
Ho] o] A Qo) A TR EF T2 e g A Eo|t,

A7) FARIH A o)A T2 EFL 3GPP A A5 UEY A A8 7|dtoe R
gt A7) A IE Ho]l A~ 2R EFL 3 X o 7 B¢ 7 5 (Physical Layer),
t] o] B ¥ =1 7] Z-(Data Link Layer) 2 Y| E 9] =1 7| % (Network Layer) 2. &

o] Foj AW, FA A 0 % = o] H PR HEE g A& A ¥ (User Plane) ¥
A o] A1 & (Signaling) A &8 13+ A o] 3 H (Control Plane) 2.2 -1 ¥ T},

A7 2REZ ASES TA AT de] ezl e Al "3t
% %] 4:(Open System Interconnection, OSI) 7] = 5.2 9] 319 37] A 5-&
HFRr o 2 L1 (A1A15), L2 (A2A15), L3(A3A$) = 712 = ot

olatoll A, 7] &= 30 mAIE Alo] B FAZREZ I, & 40 =
AFEA HHA oA o] A TR E S 7 ASS A s

A1 AFS =8 A5 =2 2 < (Physical Channel)S ©]-8-3}¢]

A B %4 1] 2~ (Information Transfer Service)E A| & 3tt}. 7] B8] A5

A el = vl A A £ Al o] (Medium Access Control) A5 3F= % %+ 2] Y (Transport
Channel)& 3l 1A% o] om, 7] HE AL & 3l v A HEA AT
B2 A5 Alol ] dlolE 7 At 18] a1, A2 U B AT AL, &
NS 725 BEAS Aol B AE S S8 vole 7 Ad o

& 2] Al 9 (Physical Channel) Al F 5 Zdell = ol ] 7l o] Al B z# =)
Tl = o8l ) 9] FRESIh(subcarrier) & 7 F TR ] 714, &4
A B3 | ¢ (subframe)= At 5 el 552 OFDM Al & (symbol) & 3 559
FabEobE R A EY shubel B QLS o] xpel E-F(Resource
Block)E & 74 ¥ W, spto] A 552 559 OFDM 4 £ (Symbol)&
o] Hukgo e 2 A o) dlo)E 7 AEE = @ AIES]
TTI(Transmission Time Interval)s= 17} ] A B 3 2| Yol 3l &F3}+= 1ms©] T},

271 A% S 72 59 B9 ATl S48 £ A 952 3GPP LTE]
=, dlo| ¥ A € 91 PDSCH(Physical Downlink Shared Channel) <}
PUSCH(Physical Uplink Shared Channel) 2 #] o] 2l € Q1 PDCCH(Physical Downlink
Control Channel), PCFICH(Physical Control Format Indicator Channel),
PHICH(Physical Hybrid-ARQ Indicator Channel) ¥ PUCCH(Physical Uplink Control
Channel) 5 2. %2 Y& 4 At}

A2AZoll = oA e 7FA] AlFo] A gt A, A2A S0 ulf Al 4 &4 of
(Medium Access Control, MAC) 7| 52 t} %3+ =] 2] 9 (Logical Channel)<
theFst S dol wjF Al 7] = s s, 3 of o] =] A d & sk
g ol v A 7] = =2 A E v 3} (Multiplexing)®] & && 73 &kt
MAC Al 52 42141591 RLC 715 2= +=2] 4 d (Logical Channel)2 174 % o
Ao, =S AA HEE = R F 5ol whet Al o) ¥ (Control
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[105]

[106]

[107]

[108]

[109]

[110]
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Plane)2] A H.E % %-3}:= A o 2l 9 (Control Channel)¥} A}F-8-A}38 A (User Plane)2]
A HE H4-8li= EY S A d(Traffic Channel) = Y- T}

A2 A %2l 4% Ao} (Radio Link Control, RLC) Al & 91 A & 2 2 1
2138 g o] Bl & ¥ &H(segmentation) 2 1% (concatenation)d}o] 3 Al Fo] FA1
T-%H(radio interface) & & H|O| B & &3l 7]o)] A7t = oy A7 &
Z£Ast= g&E& g

A2 Al 2] 3 7l ] o] ¥ 4= (Packet Data Convergence Protocol, PDCP) AE2
IPv4L} IPv6 o} 2 1P S 721 A Al of] th g Fo] 2k FA -3kl a8 4 o=
A4at7] Yeto] AH oz 7|7 A B3 Aol AR E Wi = 1P
|7 F ] Abo] 25 F o] 3= Fl Y] S (Header Compression) 7] 52 4=3] gl
E3H LTE A 22§l ol 4 = PDCP A 5-¢] H.¢k(security) 7] 5% S8 3Fi=), o] = A
32l dlol ¥ & WA 8h= o3 Sh(ciphering) 2k Al 3712] Hl o B 24F=
WA 8= -2 4 B 3 (integrity protection) % 1~ ¥ T},

|3 A2 7HE Aol 9 %] g A1 219 A o} (Radio Resource Control, RRC)
A& Alosg Aol vt A ol ¥, 541 1l of 2] (Radio Bearer, RB)%E 9]

4 A (Configuration), #] 4 " (Re-configuration) 2 3}| Al (Release)e} T = o] +=1]
Ad, A Ad 2 =9 ADdE Ao E Tt o, RBE UES
E-UTRANZFE] o] ®] Zd-& el A27A5 ol o] Al g ¥ = M| =5

of ] 3.

UE<2] RRC%} 741 Y| E Q] =1.2] RRC A5 Alo] ol RRC 912 (RRC connection)©]
¥ H(established) 74 -7 UEi= RRC 12 ¥ .= (connected mode)°l] ) A ¥ 3L,
18 A 33 7 $- RRC F#] F.Z(idle mode)oll 1A €t}

o] 8} UE2] RRC “J E(RRC state) 2} RRC 172 Wi ol o3l A g} RRC
FHl & UE2] RRC7}F E-UTRANS] RRC 9} +=2] 4 ¢4 A (logical connection)©] ¥ o]
AE=7E b 7HE wah, 1A ¥ o 91 7 -9-3= RRC_CONNECTED 4 Hi (state),
AZAx] o] A=A ¢F-> 74 $-3= RRC_IDLE “J 8 ¢} 31 -t} RRC_CONNECTED
‘g el UEs= RRC 2] £A4]3}7] vl E-UTRAN=Z 8 UES] 41 & 4
ool A mhetet 4= 9l o, mEl UEE A 3p4 o= Aofst 4= glu}, vt o
RRC_IDLE “J | 2] UET= E-UTRAN®] UES] &A1& vjotst 3= glon, A B}
U 2 A1 @912 TA(Tracking Area) ¥+ &2 o] Y E] A7} e 3tc}, &,
RRC_IDLE "3} o] UE+= Ao v sho] & 2] ¢ @9 2 sl UES] &4 o 7=t
ghotEw, S ol vt Hlo] B &F & T4 o] T F Al AH| AE W] A =
3l & UE7} RRC_CONNECTED 7 el & o] &} o] of 3t} ZF TA= TAl(tracking
area identity)E -3l 7~ ¥t} UET Aol A W< (broadcasting) ¥ &= 4 ®.<1
TAC(tracking area code)E &3l TAIE T4 & 5= St

AHEAR7FUES] A2 W A& A& W, UEs= WA 228 dlg g4
Ao 5] RRC 148 W1, 510] Y E 9]0l UES ZRE 53} o] =
RRC_IDLE “g g ¢l WF £t} RRC_IDLE “g Bl ol WF 2= UETE & 20l ufa}A
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AS- (A SEar, Al 28] A B (system information)t 3 o] A B.E A Er}
o] & Alef 743 £ (camp on)$tT}al 3}, RRC_IDLE “JEljof] W& 9l¥ UEE
RRC A 4& ¢ FA Q7 9l& v v 24 RRC 912 3% (RRC connection
procedure)-S- &3 E-UTRAN<2] RRC%} RRC 172 -8 931 RRC_CONNECTED
AHE 2 o] gtt}. RRC_IDLE 4 Elf ol 91 & UE7} RRC 1°2 -2 W& (establish)

4 Q7F = A9 oy 7EA7E =), d & 5o AFEARS 3 A, HlolH

& A% EO] et A, ol ¥ E-UTRAN S 2B # o] H|A| %] &
28k A §-olo] gk SH WAA AE & E T U

4}7]1 RRC A5 7391 ol 91 %] &8}= NAS(Non-Access Stratum) ASE
A 7+ (Session Management)<} ©] 5/ ¥ 2] (Mobility Management)s 2] 7|5 <
3 gkt
ofefi= &= 30 A NAS A5l thao] A8 Adrd gt

=0l 4-3}:= ESM(Evolved Session Management)-> U] 2 E W] o] 2] (default

bearer) #&], Z1-8- W o] 2l(dedicated bearer) & 9} &2 7| 5-& 8 3to], UEZ}
U EQAZFE PS A B ~E o] &3517] g Alo] & HH gt} T & E wjof ¢
A& 54 97 glo] ¥ Y| EL] F(packet data network, PDN)°l| & & 5|4 &
Al YIEL A A &2 u Y EY AR a9 b=t 53 & 7HXt) o] u],
U E R == UEZF ol B AH| =5 ALE S 4 Q55 UE7F ARE 7Hs & 1P
TAE Ty, e T £ E #0219 QoSE &=t LTEN A= A
oy AF/21e 98 54 o9 &2 B 48] 5= GBR(guaranteed bit rate) QoS
EAE 7R = do] ] oF t) &% 2] H 4 glo] Best effort QoS 5412 7HA| =
Non-GBR H|o]#]9] F E/F5 A e} vl Z E o] 22 -9 Non-GBR

Holel & o W=t d8 wof el 9] 4 --¢ = GBR %=+ Non-GBR2] QoS
SEAE 7HA = ol & e ik 5l

Xd
A
2=

Y| E 9] 10l A UES) A &3k H o] 2] & EPS(evolved packet service) M o] 2] 2} 3L
H2r, EPS Ho] el & e st u Y E9 3= 3lu9] IDE stdsh A Et) o) &
EPS W] IDe}al F-E2t}, 3hu2e] EPS H o] 2= MBR(maximum bit rate)
SE+=/712) 31 GBR(guaranteed bit rate)®] QoS 542 7t

T 5= AleA B 2D Ao] HHES 9F LTE TRES A5 S o A3
Aot} & 5(a)i= AL A B L2 8T AEE-S UE-eNB-SGW-PGW-PDN¢]
Az A3 Aolar, 5= Aol HH TRES AHES
UE-eNB-MME-SGW-PGW¢l| A *] oA ¢ Aot} T2 EF <& 9 7](key)
ASE 4 7] 5 (function) &5 & (HefetAl A st ohs-3 gt

% 5(a) & # 28, GTP-U T2 E - S1-U/S5/X2 Q1 3| o] 2~ A} © = (over)
AEA TP A ES XY =5 8 AFEE T GTP B € o] LTE = . W &<t
tlole ZLld-& el == S vhA 3 71 (End Marker Packet)©] 7F4] %}
A o 2 A7) GTP Bl Y A2 2 A D(transfer) ¥ T},

T 5(b)E Fx5d, SIAP L2 E S §1-MME ¢1E] 7| o] 2~ 0] 2] 8%t} S1AP
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T ZEFLS S SE T o]~ ], E-RAB &), NAS Al 1¥ 9 A e 2 UE
A ~E B9 Z& 75 A Y3t} SIAP ZEEZ S ERAB(E)%

A&7 el 7] UE ABAEE eNBoll Al Adslar, 2 3 47] UE
28 ~Eo] =4 TO A2 el st §11/S5 Q1 E Jﬂ ~°ﬂ% GTP-C

JEEEO] A& ¥ GTP-C ZE2EF-2 GTP HE(5) A4,
A (modification) ¥ & F.(termination)E ¢ ¢+ A o] g B 2] 13+ (exchange) &

A Ae) GTP-C TEEZELTE =0 88] ol dolg ¥ HEES
A2 g,

3% R 4o il TREF ~EHE DRI o| A5 gk A =
59] U ZEEZE 2895 WIHA A5 E IR 2484 5 vt

5 6 3GPPLTEC A <19 A& A& YEhd S5 5ot

0lo] H & H AL UEZ} 7| A =3 UL 57| & 97 UL FAAYE S & Wy
A&l

UET FE <19 2 (root index)®} PRACH(physical random access channel) 2 %
¢ =l 2 (configuration index)E eNBE-E =41 ¢t} 2} Alvtt} ZC(Zadoff-Chu)
Al 2o o] &l A o] ¥ = 6471 9] ¥ H.(candidate) ¢ ¢l 5 £ (random access, RA)
ol glow, FE QIH A= UE7F 64718 F R 919 A& 2P ES
A7) gk vl A QlE 2ot

Aol A& L5 A A A} 54 AIZF R Fabgs bl ol dg H ok
PRACH A7 1l 2= ¢d o] & el &9 AFo| 7hed 54 ME LY+
ZYFE XS A A gT

Aol HE A, 53], AV o] A A S 3 GAE E9Hg
the-ol &A1, 2, 3004 A FE = WA A= 22 msgl, msg2, msgd B A ¥ 7] 5
3o},

> 1. UEs= 1] = A B Qo7& 9] Q15+ eNBE 73} UE+= 6471 <]
IR 01/] ] & EF/] ME = 3} E sl :LF’/]jl PRACH A4 <Qld o0
o) d = A B Bl UEE = AEd do A& ZHfES
’d@l-ﬂ"ﬂiii’ﬂ ol A 2

>2. 47 1 A& L e
response, RAR)S- UEZ Rt} Q1o A4 ¢ 2
RA-RNTI(random access-RNTI) = v} 7] ¥l PDCCHE A &30t UE= A& 4
PDCCH?l| 2|3 X|A| %= PDSCH ‘2.2 MAC(Medium Access Control)
PDU(Protocol Data Unit) W] 2] 12 & &8 4218}, RARS UL 5713 &
A gk glol W @Al G HE LER = EFol ™ o =l 2~ (timing advance, TA) 4 1.,
UL A 3 A B (UL ZHE A R), YA UE 21'H 2], temporary cell-RNTI,
TC-RNTD) 5= 3-3Hgtt}

> 3. UEX= RAR 9] AH¢] et AR (Z, ~A=Y A R) L TA kol whal UL
A& A3 7 Ak RARC t]-&3F= UL A%+ HARQ7} 4]-§-H o}

xﬂ

=

O

218t eNB+= 9 9] %< -3 Y (random access
9 GAZ JEE WA UEE
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kA, UEE UL A4S 3¢ &, 7] UL Aol d-&3t=
A R (<, PHICH)Z 5218k 5= 9l

5 78 F AL A ©)(RRC) A& VH A4 748 e

5= 70 AT vl o] RRC 12 o F-of] upg} RRC 3 el 7} YERY 9l Tt A7)
RRC Bl & UE®] RRC A 5] ¥ ] (entity)7} eNB] RRC A 52| <lE|E| o}
=24 174 (logical connection)©] =] A=7} of 75 WahH, AAEH o] 9=
719-= RRC A2 “JEll(connected state)2} 31 5}a1, 1A H o] QA F-2 HEH =
RRC & #] 4 (idle state)} L 21}

271 A A} e (Connected state)2] UE= RRC 912 (connection)©| <= 4] &} 7]
1|0l E-UTRAN-Z 3| d UES] &A1 5 A w@heloll A gfold 4= gl o ufe}A
UEE &34 o & Aoja 4= At} vhH o] F4] F=(idle state)2] UE= eNB7}
vpotst == glom, A B t] & X9 ©9 9l EHZ] #] A (tracking area) T =
o] YEL A7 #e] gttt 7] Evid A9 AEo ot =, FA
R (idle state) UE= 2 A & WH &2 EA] o] 27k mpob ]| g-4] o]} tl] o] E] &}
B& TG ol FA AR ~E W] 98| A = UEE A2 /4 Ell(connected
state) 2 % o] sl of gt}

AFEAL7EUES] A8 W A& 28 v, 7] UE= WA Ads As g &
& Aol 4] RRC_IDLE®] ™21} RRC_IDLE®] ™ &# 9l¥ UEE RRC
Adg Wl = Q71 o v 24 RRC 12 74 (RRC connection procedure)=
-3l eNB2] RRC 7|53} RRC 1748 931 RRC ¢4
4} EJ(RRC_CONNECTED) & % o] &},

RRC_IDLE] $J¥1 UE7}FRRC 1 2& W& F a7} = A5+ o] 7k 7}

ol

A o]
T &5

-

Qi ) Z o] AL 4] B3} A% i 4G ol A% Fol
@ shrbA L), ob LW EUTRANS. 2 o] 4 Wl A4 & 28 45 o] <]
oE S WA AE 5S 559

RRC_IDLE®] UE(UE in RRC_IDLE)7} ’J7] eNB2} RRC 172 -8 W17] &A=
4718k vle} ko] RRC 12 34 (RRC connection procedure)% z18y e of gkt
RRC 12 74 =7, UE7} eNBE RRC 12 2 °J(RRC connection request)

H Al A] A g3 214, eNB7F UEZE RRC 172 A A (RRC connection setup)
WA A & AE3= 34, 18] 3L UE7F eNBE RRC 992 A4 28 (RRC
connection setup complete) W A| A & A &)= 7 2 2 gHgo)

> 1. RRC_IDLE®] UEi= 53} A&, t]o)H A4 A%, 3= eNBE] # o] A of
ek S5 52 o] = RRC A4S PWax} 3t 49 WA 47| UEE= RRC 912
2 °J(RRC connection request) W A| X & eNBZ % &+,

>2. 7] UER B RRC A2 274 WA[A] & F=418HH
Al o] S¥-g A $-oi= 447] UEQ] RRC 92 274 & 588la1
RRC 12 4 (RRC connection setup) ™| A| = ]

> 3. 7371 UE7} 7] RRC 174 A4 w|A]x

ol
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[143
[144
[145
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A4 2F= (RRC connection setup complete) ™ Al A & # &3},

271 UE7FRRC 172 A4 WAAE A4 oz Ao, v 24 7] UE=
eNBZ} RRC 128 9@ 7] ¥ 31 RRC_CONNECTED Y. =& * o] gt}

A A 3GPPol| A = EPC o] F-9] ATl o] & 541 Al =gl T gk 28 & %14
= ol Atk 2pA ) Butd Y ES A A28 ol & 501,56 2o YIE =0l thE
t2R1-& 8l 3GPPell A1 = SMARTER(Services and Markets Technology
Enablers)ebi= ~H U & &3l AH] 2 8 7 AEHE G olaj Qa1 Q). &k Al 2~ 6]
o} 7] ¥ & 2(system architecture, SA2)T= SMARTERE H} &0 2 Z}A|t]] A| 2~ 8-S
¢ ¢+ 2~ t](study on architecture for next generation system, FS_NextGen)S
Z &) skar ). 3GPP TR 23.799¢] = NextGen A] 2~ B (NextGen system, NGS)®ll
tiste] ofg- 3 -2 gojEo] oAt

- X1 8} ¥ (Evolved E-UTRA): NextGen A| 2~ 8 U] 2}-&(operation)S- ¢ ¢+ E-UTRA
A4 QIE # o] 2 9] X1 3}E e = RAT.

- Y E 9 A 58 (Network Capability): Y HF2] © =2 H % 9] &= ¢ & (standalone)
" & AF-8-AF A H] 2 (end user service)” E= ARE ¥ X @F AL "FH| <& AF-G-A} ol A
Ag = d4 4 Au) 28 A9tE o = 74 8 A (component) A A| 3%
U E 9 21 2 3GPP & 3}(specified) 7] 5. dl & B0, YA AH]| 2= Aty og
"HE AR T T E] ThE UES] A& A 2 (query)dhi= H AFE-E A eF o,
54 (feature) 3= I EQ I T O, o & 50, 4 &8 TR T%o0| 47
"HE AFEA A 2B A TSk, A7) 4] S8 TR o8| ALEE
AN, 7] e(feature) o= U EY A THO|TL U EY A 89S ¥ o=z
HIEQ] Aol A AR 4= .o BFAKGH party) et 3L 5 8F= 9] - AF-8-}oll A
=EE R AT

- Y E Y 3 7|5 (Network Function): 3GPP TR 23.7009 A, U E{ = 7| 5
3GPP7} A E G V] 5 He= Yl E S Aol A 3GPP7E A ol dh M) Vs o, 7] e A
% ZH(behavior) 2 3GPP A4 ¢ (defined) Q1 E] 3| o] 22 7}X v} H]aL 3: Y ES =1
76 g st g HES A 8 AR = 8 st go] el A
AP H = AZEO I ARA, T A5 ZAF(AE 5o, 255
Az} ~ER)dol A A 23t8 7P stE 75 o2 A = Q)

- NextGen Core Network: NextGen 3 &r | E Q] ol AAE = & F-xof HAH
A =LA

- NextGen RAN (NG RAN): th& 54 5 &t} o] & A k= 41 A
HESY A ofn| gl

=3 A 4 (Standalone New Radio),

S8y A F4& WshE E-UTRA 88 2= A oo},

7135 E-UTRA,

21zt A} A B2 zh= 7 ol

NG RAN-E& RAN©| z}HA| o] o] 9} Q1E o] 23t 35

o

A
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E ](Characterlstlcs)~ Zb =1},

- NextGen 3 & Y] E 9] =1 (NextGen Access Network, NG AN): NextGen RAN "=+
msﬁwﬁﬂiﬂEﬂiem&ﬁﬂﬂmqﬁ%ﬂﬂﬂﬂ*ﬁﬂ

- NextGen A] 22 B1(NG System): NG AN} NextGen ] & ¥ €t NextGen
el Bl =

- NextGen UE: NextGen A| 2~ €l o] ¢1°4 6}+= UE.

- PDU <12 4] A 8] 2~ (PDU Connectivity Service): UE®} t]o|E U E 2] =
Alolo| 4l PDUE 9] L3S A& 5F= A H| 2.

- PDU Al 4(PDU Session): PDU 24 A 8] 2~ & A &8h+= dlo]H W ES| A9}
UE 7Fe] o #H(association). 1 3#2] EFY 2= 1P B}, o]l E}Y] X H]-IP B} &
EEg) oA 23, &l Al A 1P EFSY 0] 91 21}, NextGenoll A = o] Tl Yl EF 9]
-2 H-IP BRI Q1A o] whepA & Al o] FatE o Q)

JPﬂﬁﬂHﬂ”ﬁMﬁU%mmdﬂWwaHMPWﬂHﬂE?ﬂﬁﬂ
> 7}

- A8 2 A4 A (Service Continuity): IP -4 Z/HE= 3 ¥ X H (point) 9]
HA = A5 E298to] Mu) 2o o gl A2 A 3.

- Al A A 44 (Session Continuity):

PDU A4 o] A4 1P BFY] o] PDU Al A1 o] 79 "4l 44 "& PDU Al A ¢

™ (lifetime) & SF IP =47} H.E(preserve)d & 2| 1| g+,

5G Al =8l o] 7| |l A = Y| E9] A 7] 5 7Hd 8} (Network Function Virtualization),
23X E o] Aol Y E 2 7] (Software Defined Networking) 7 £

7] (technique) 5 & A&7 Y8l tlole] A2 H Mu]| A5 Aot a5

Aot 7] 5G Al =8l o} 7] Bl = A H] -7 RES B Ao r v Y E 9]
7155 Xt 32 28 (interaction)= 27} 4] HIH 0 2 A o] H ).

> A 8] 27 HE 32 & (representation), &1 71 4] Ao AA ] U E L A 7] 55 (o,
AMF) t& 3 <1 ¥ (authorized) U/ E 9 A 7| 5E°] 159 A8 2E
&= 2= 71Hs 3 enable) gt}

#3. o= 27 MIE A 7] s&5(el, AMF 3 SMF) gt
E Zx FAE(, N1 o) A ¥ = U ENA 755 W NF
B 25 He EAlshE 28-S BolE

71 5G Al 228 o} 7] Bl A = T}k Y| E 9] A 7] 5 (network function, NF)& Z
TAET A7 5G Al 228 o} 7| Bl X & o] F= NFE O = o & 50 {4 4
o] 54 &2 715 (Access and Mobility Management Function, AMF), tl] ©] E|
d| E 9] Z1(Data Network, DN), "4 & #|©] 7] 5 (Policy Control Function, PCF), A 41
#2] 7]°5(Session Management Function, SMF), 2314 ¢l o) ¥ 2] (Unified Data
memmHDM%W$4ﬁﬁﬂ%WWTMmemnm%

AL-8-2}7] 7] (User Equipment, UE), (F+41) A £ Y| E$] =1 ((Radio) Access Network,
(R)AN) 5-°] 9t} 5G A 28l &] NFE 5 AMF:= o & 0] & 7|54 &

ii
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s}3tt}: RACN CP 91 E | 0] 2~(N2)9] <& (termination), NAS(N1)2] &2, NAS
%3} 9 A4 B % (ciphering and integrity protection), 172 ¥g],
%ﬂ?”@%&%mw?ﬁlﬂiﬂmmmw%4ﬂ[EﬂSMFﬂSM
& 918 T (transport) & Al ¥, EPS<}9] N £ 7S 918 EPS H| o] ¢
ID 3t 5. 5G o} 7| €l & = v} k3t A2 ¥R EES ¥3151=1], o] 5 5 NI
UE®} AMF Alo] 9] % EQIE 0|31, N25:= (R)ANI} AMF Aol 2] -2
EQlEo|t],

5G Al 2=H o} 7| 8l A o} ATy ool tigh Aol F vl & A g A
3GPP TR 21.905, 3GPP TS 23. 501% %5‘:;_ ATt

& LTE Al 228lol| Xl UE7} A & Wl E 9] =1 /el A RRC_IDLE 7 e o] H =9
Y| E 9] F o) A= ECM IDLE”EHOH OU% A& HES A el A
RRC_CONNECTED “J e o] F o] | E$] = /el 4] = ECM_CONNECTED
Jefel A A |k oAl @), &8 LTE /«] 2~ el o] 2], RRC_IDLES! UE(UE in
RRC_IDLE) & ECM_IDLE?! UE©|™, RRC_CONNECTED UE+
ECM_CONNECTED¢! UE(UE in ECM_CONNECTED)®|t}. IDLE?! UES] 4 -,
(S1-MME®l| 4 %) +=2] (logical) S1-AP(S1 Application Protocol) A| 1€ 14 &
7] UEZ 913 (S1-U W) Z& S1 Hjoj2] 50| ¢l IDLES] UES] 73 -5-,
LﬂE%Efﬂ T el A Ao} HH el A= 37] UELFS] S1 Al 19 % 2 RRC

ZAEo] 18] A2 HWH A = 7] UESFS] shaFd =1 S1 wloj ] F Hlo]H

ﬁﬂﬂﬁMMMmmmeMWﬂAaﬂﬂ%%ﬂ%ﬂﬂﬂﬁ%qﬂlﬁﬂ
UES] #7ol| A IDLE 8l i= Alo] 3 W AF&-%} 5§ H ZH2be] A 241 9] RRC
1’2 2 DRBE Qlth= AL 2u|sit} o] & E0], A2 |4 A8 S-3) Aol

T&(once) 3| A ¥ A UES} MME 7+2] ECM 4 2 o] & A ¥ a1, Mﬂ UE%} 133

B E QY EEo] eNBol A AbAl |t “1e] 3L YA, 4] UE= A7) UE 3 7]
MME¢l| 4 = ECM_CONNECTED “} 8] & %] ECM_IDLE AC}EH &2 Holaly, A7)
UE ¥ /7] eNB¢l| 4 := RRC_CONNECTED 3 Bl & -8 ECM_IDLE 3 B &
Holgtt}, o] wjit-ofl UEel o g A4 Ao} 7} A A o] vES] A of 5
T ¥ ojof &, UEe] th gk sllo] & o] Y E Q] =0l o] &l A H
el Eofof gtr}. wheba] UES M E R A F EHS o] A AE 4 AT} 3
RRC_IDLE®] UE7} Ed|¥ & A48} dl= A S-S U EY A7}
RRC_IDLE®] UEC Al Ej & A F5taLA} sh= 745, A8 2~ 8% A2 53l
UE7} RRC_ CONNECTED?'._ Holst=l, o] Au] 2 87 A2 thekdt WA A

2 o2 R

o 2
)
m\n

F

RRC_IDLEJJr RRC_CONNECTED 1k Z o) Ao *1 H“E Bf= X] A& Fol7]
38 LTE-A A] =&l RRC_INACTIVE JH| & =8t A= =271 )9 AL, 5G
Al 221l 4] 52 RRC_INACTIVE A Hl & A 9 81= Bl o] a2 5] a1 Q). o & 59,
5G A|22E19] RRC Al 52 v 22 542 2= 3714 e & A 93 4=
A THBGPP TR 38.804 V0.7.0 Z-2).
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[180]

[181]

[182]

[183]

[184]

20

* RRC_IDLE

- Al A o] FA

- 2uled F2 o] o] ] (mobile terminated data)E ¢ 3+ 3 o] A o] 510]
U E L] =1, 5GC)°l 28l 7| Al €t

- o] o o] Fo] Yl E L] H(core network, CN)°l| 2] 3 #2] Fl .

* RRC_INACTIVE:

- Al A o] FA

-CN - NR RAN 2 A o] HA 2 A2 3 & tho] UEel o 3
¥ (establish) ¥ 31t}

- UE 3% S (access stratum, AS) 71 8] ~E 7} 2 o] i 3}r}2] ¢NB 2 4} 7] UEY]
A 7E o] 9l

- 9] o] o] NR RANe] 2] af 7§ A €t}

- RAN-7]4} = A (notification) % & ©] NR RAN9l| 9] &) &) ¥t}

-NR RAN©| 4}7] UE7} 478t /7] RAN-7|HF B-%] & 98 9t

* RRC_CONNECTED:

-UE7} NR RRC A1 2 & zHi=t};

- 47| UE7F NRel| AS 718l ~E & 7h=1],

- NR RAN©| UE7} 2331 418 ¢tu},

- A7 UER /258 9] 5 U2 E o8 2] A Y(transfer);

-NR W] ¥ E-UTRANCS =& 2|/2 & 2] Y E ¢ = A o] o]5 A (network controlled
mobility), =5, W= H.

%82 UEJH Hol&= dArg Aot UEE & Well 51142 RRC H 7F
=

T8 a2k, thao] E ol Eo] RRCFH E (el Al t) 12
AQ g el], 234, A, ¢=2)2 w(following), RRC_IDLEE F-E
RRC_CONNECTEDZ; (%] %) "2 s A" 4 uta},
RRC_CONNECTEDZ B RRC_IDLEZ; "1°2 4] 24 3}(connection
inactivation)" ¥4 & w2}, RRC_CONNECTED % % ¥ RRC_INACTIVE®; "o12
A3} 7148 ulg}, RRC_INACTIVEE FE| RRC_CONNECTEDE.

RRC_INACTIVE A Hi¢l] ¢}3= UEX RAN-7]8F %] o & 0 2 (with) A A4
AL, 1 Foll(whereupon): 4] GG v S 5 AES A e 4= 9lo
CN Rt} 2o UEE 7] 4 G99 AAE Weol |FE& wel = o gt
" %] 7821 (location update)" A Al 5= B A| eF 2w 7] T4 G2 Wi
UE= ARl 9] YA & U EQ] Aol 78413k},

4G E-210] 73~ UE7} EPS/LTE A| 2~ ®lo]| S53}7] Qe A 1e)al 55 A&
21871 Yl o el %] g 2 E e F] o & 78 2 (tracking area update, TAU)
I (3GPP TS 23.401 #22)& =3 3t} 5G Al =Bl of| A 3= 7]<& of elf ] 17 1}
TAU 34 & =33 5 (registration) Z4 (3GPP TS 23.502 3 %)-S = ¥t} 5G

oy T
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2 Elo| A, 55 ¥ (registration management, RM)+= UE/AF-& A& Y| E 9] A 9|
5 =2 558 Al(deregister) 3} 7] 138 AL-EH ] AL8AF EAEE 4V
Y| E 9] =1 ¢) =¥ (establish)3Ht}. RM_DEREGISTRED % RM_REGISTERED 2]
2744 RM 3 Hi & ©] UESE AMFell 4] AR50}, 4 Bl PLMN W /7] UES] 55
AE]E HEed gt} 174 2] (connection management, CM)+= UE®} AMF {+2]
AR AE 51 Ei= S Al (release) 7] 9 ol AFE-ElTH CM N1
foll M (over) UESF AMF {F Al 199 25 ¢ D siAet+= 752
shatt), o] 3t Al d ¥ A& UESYF o] YEL A 7FNAS A|19H
%H(exchange)E 7Fs 5 817] 98l AFE% ™, UESF AN FAN A 1€ &
HBGPP A& 7ol A RRC 42) W ANZ AMF ZF o] UEE g N2 A2 &
Z5hstt), UES] AMF2F2] NAS Al -19 ¥ 9172 A (connectivity)-S HF 8}7] 2] &
2714] 1°2 2] (connection management, CM) “J Bl & o] A}-8-¥t}: CM_IDLE %
CM_CONNECTED. CM_IDLE2 LTE(Z, 4G) A| 2281 2] ECM_IDLE¥} #-A} <&
-338h= Al 2k & 9= 9tk CM_CONNECTED= %] LTE A 2~ %1 9]
ECM_CONNECTED$} f-AF =& tf) -8-3}:= e o] t}. CM_IDLE 4} e 91 UE+= N1
Aol A (over) AMF$} =3 ¥ o} & NAS Al29® A2 o] 9low, CM_IDLE
i Q1 UES] thal| A= o' AN A 1E ™ A4, N2 14 2 N3 A2 o] gl
AMF+= N2 12 0] UEE 93l ANZ AMF Alolof] =5 = sjAld o=
A A Y(whenever) 4} 7] UEe] o) &l CM_CONNECTED 3 B} & %1 %] (enter) 3HT}.
CM_CONNECTED % H| ¢l UE= N1 7ol A (over) AMF2}-2] NAS A| 1€
A A S ZH=1} NAS A 299 o142 UES} NG-RAN A}o] o 4= RRC 912 &
Z18] 31 AN} 3GPP 4 42 ¢ gk AMF Ao ol 4] = NGAP UE €1 #(association)<
A8}, CM_CONNECTED “El ol 4 UEi= AN Al 1€ & 912 o] A€ v =
&1 A L} (whenever) CM_IDLE A} Ef 2 21 9] @t} AMF W UE CM e} 7+
CM_CONNECTEDY W, 47] AMF:= RRC_INACTIVEE A| 91&}#] ¢ki= 8] 7 9
LTE A 2~¥l 2] 7 $-o]] 3= ECM_CONNECTED?! UE+ & RRC_CONNECTED?!
UE$ 21}, CM_CONNECTED¢! UE:= RRC_CONNECTED?! UEY 4% Q)L
RRC_INACTIVEQ! UEY 4% St}

RRC_INACTIVESQ! UES] - Z o U ES A &AM = 247 UE7} vhA|
RRC_CONNECTED®] $l+= A3 frAlsto] o] W EL| A7} 47418 to] B ¢
Alad o] A7) o] Y ES] A2 RAN(e, gNB)oll Al vF=
A H(transfer) ¥ A Tk, 471 UES} 471 RAN AFo] o A= 7] RAN©] 4}7]
tlol Bl/A L ® & A7) UEC Al Aeslr] 9184 = #old B4 = Z3f 471
UEE 79-31 737] UES} 7] RAN {Holl ThA] A28 93l g & da 2
gt}

RRC_IDLER! UE(UE in RRC_IDLE)2]| 74 -%-, /7] UE®l o ¢+ RAN/gNB %} (&
MME?] 3 & 35}:=) AMF Alo] 9] 1°2%1 N2 o123} 47| UES) 471 gNB Alo] 9
RRC 912 0] d %] & A}efo]ar o] Y ES] Ao % 47| UE7F CM-IDLEZ

M

f e Bl Koo
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NAIE 7] w39, o] uhE &2, Zuld &2 (terminated) A H] =& 9]
o] A, UES =27 A & &<l (check)st?] 918 B @ A 52
F714 &S (registration) #4 5)o| & 5 A} RRC_CONNECTEDS!
UE(UE in RRC CONNECTED)/] 45, 7471 UEel )&k N2 123} RRC A2 9]
5 EASHY, s Y E S 371 UEBell SA| =27k 3al A1 8] 2o d) 3|
71 UEC o gt ol 7hs o}D} el 4= 9l ), A7 RRC_INACTIVES!
UE(UE in RRC_INACTIVE)®] 7§~ 471 UEC] N2 1722 & A5 A 7 RRC

°1 A& RRC 1A 0| g13= RRC_IDLE®} H] =3k A efoll 1A ¥, A7) UEE
914 =41 (discontinuous reception, DRX) 7-7F(duration)& ¢+ 7] o L} 4] 5 o] &
H A X o] =21& Al LEshal ApAl ol th & &4 o] B 7} 9l &5 &el= #H o] A
HAI A S G218 7 -0 = RRC A2 & FHallof ghr}, et 7] & EZ] oo
H] 52 7% (concept)®] RAN 4 9& gNBE B A A Wa1, 47| UE7}
RRC_INACTIVE®] M 53= 594} 7] RAN 4 9 & Wolu}= 4 9-o = RAN
7851 4 52 RAN 99 54 34 T35 5389 RAN/gNBel| 7] UES]
oS L= AL EE, FUH R AV UEA el o o R EA K] e T71
RAN 4 ¢ 7841 5-& -3 gt}

St B R0 Gt
&l A= A7) UEZF 53 A 7pA] spefel 4= ‘Rl ] RRC INACTIVE?! UEoﬂ
o 3l A = RAN-714F 5-2] o G 7p=| vk ghebslk 4= 9l v}, whefa], CN 9] ol A<=
RRC_INACTIVES! UEe] tf & d 2 T2l 7hed e et
RRC_CONNECTEDY?! UEd] ¢ =754 2 FA7FsA Brhs o xvar
3t 4= It} =3k RRC_INACTIVE e ell A X1 527] =2 Alo]&2] DRX7}H
A4 5= Aol = UE7F o] A& =218 4= 91 &%] o] o] E312 4 9 UEZ}
AW g A BH(EE 59 A el EAS 7He A T o= Q18 St-to-T
18] 2~(end-to-end service)oll T3t Al 5 A 8}7F dojd 4= o). w3t
RRC_INACTIVESQ! UE®l| th g DRX 5717} Ao X &= A §-, o] Y ES] =7}
371 U Al Bl Buld 2 Al zrd =/d o] g o] ti gt 4d7] UES] §9 A 9|
e = 91tk whebA], RRC_INACTIVES! UE7Z} o] Y E 9 Ho) A=
CONNECTED®?! UEZEA] Qx| &= B3} 51 52 A H] X (terminated service)?]
)3t A7) UEERE 9] ¢ X Sof) o3t A5 A 8t7F o AT}

ol gt A F & efshe], & & AE YA T4 A2~ F e A UES &
Ul E 9] A (9], eNB, gNB) Alo]ell 3= RRC ¢ 2 o] laz A7) 4 U EL 9} 310
Y| E 9] = Alo)of| = 914 o] £ 4] 8}= RRC_INACTIVE t ¢+ o] Y] E £ = (core
network, RN) -8 WS- A|otstr), 53] X & CNo] RAN2| RRC E &
ANA8t 4= 9 E RRC JE] o] Bl 348 =913t A2 Attt} o] 3},
Wb o] uhE RRC A E] (o)) Kot A& A gt

B ol of] ul 2 RRC A (o)) a1 E £, AMF3= RRC AHE] Ho| =
A& QA 5 vk AMF7F RRC 9} A # ¢l AH|~E F 3 2 3=

j& ol
47

o
2
k=)
. T
()]
Z,
Uj
FU
FU
A
E
>
A
d
=
™
"o .
c
usl
fo

>/

g
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7 5-(oll, UE<}9] A A (latency) 2 UES] A &t 91 x| <} A2 glo] Au] 27}
7}5 %k 725 RRC A Bl & 4 Z3h A 1A 81| %ol ¥ 4] "F RRC 7 Ef <
YA =] = A 8] *7? 2 23 Z$-ol &= " UES] RRC A E] BalE S8 47
UE2] RRC AHH| & 1%‘ 4= 91t} RRC A E (3 o)) ®.a13= UE2] RRC A Ef 7}
W5 mjnjc} =80 4= Q). vk, UES] RRC AHE]7F vl v mho} (R)AN
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