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(57) Abstract: An embodiment of the present invention relates to a method for transmitting or receiving a signal related to mission
critical push to talk (MCPTT) of a first device in a wireless communication system, the method comprising the steps of: transmitting
a floor request by the first device; receiving a floor request status from a second device having received the floor request; receiving a
floor grant from the second device after receiving the floor request status; and transmitting position information of the first device
atter receiving the floor grant, wherein the first device transmits the position information of the first device together with the floor

request when transmitting the floor request.
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o & Z & CDMA(code division multiple access) A 2~ &, 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
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Aol A ARG E = G ES the T o] ol

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

- EPS(Evolved Packet System): IP(Internet Protocol) 7] ¥F2] PS(packet switched)
0] Y| E ¢ =2 EPC(Evolved Packet Core) 2} LTE/UTRAN 52| oA 2~
HEYAZ A" YEY A A28, UMTS7F 2 315 el o] Y E 9 Aot

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

- eNodeB: E-UTRAN®] 71 %] . 2] o] A %) 8} # 1 €] 4] 3= v] 22 4 (macro
cell) T Z.o|t}.

- UE(User Equipment): A}-82} 7] 7], UET W' (terminal), ME(Mobile
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Equipment), MS(Mobile Station) 52 8012 A2 =5 v}, iE8H UETE
= E &, F ¥, PDA(Personal Digital Assistant), 2~7}E & HE|v|t]o] 7] 7] 53
ol Fof 7153 71 71Y 4= a1, 1= PC(Personal Computer), 2F5F §1A] 7] 9
Zol o E7Fsdt 7171 % vk MTC & W80l A UE = @do| k=
£0]5= MTC Huto] =5 #3434 9t}

- 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 Ul E £] 71 9] 7| X| 3 0. 2 4] S of] A ] 5}
A g A= vhol A2 A pfEo|t

- MME(Mobility Management Entity): ©|& /] ¥ 2] (Mobility Management; MM),
A/ 2] (Session Management; SM) 7] 58 58 5}i= EPS W E 9] Z19] U E 9] A

- T
[ SN

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

- SGW(Serving Gateway): ©] 54 8 # (mobility anchor), #| 7! 2}-$-¥ (routing),
Frfr(idle) 2= 470 9 &, MMEZ UES 0|8t Bl 7Y eh= 7]
52 TS =EPS Y EY A U EY A =,

- NAS(Non-Access Stratum): UE2} MMEZF2] A o] =¥ <1 (control plane)2] 73]
(stratum). LTE/UMTS 2 E 2 ~Elo| X UES} Fo] W EY A A28,
EI v A& Fa 7] 98 7529 AlF o2 A, UEY] o] A&

Al 18k, UESF PDN GW 1H9] IP 2 & 5= H(establish) R -4 8F+= Al A ]
s A st Al FH 75 o =2 d

- PDN(Packet Data Network): 574 A 8] =& X|Ysl= A E &
MMS(Multimedia Messaging Service) 1 H, WAP(Wireless Application Protocol)
AH 57 1A Sl = W E R AL

-PDN A 4: 3}}2] IP 482 IPv4 =4 2/ = 2] IPve X o] 3 ~) 2
F ¥ %=, UES PDN Ho] +=2] 491 4.

- RAN(Radio Access Network): 3GPP U] E 9] =.9]| 4] NodeB, eNodeB & °| &%
A o] 8= RNC(Radio Network Controller)E ¥ 3}3}= w9, UE kol &4 5}
o] YEL AR AA& A3 g,

- HLR(Home Location Register)/HSS(Home Subscriber Server): 3GPP Y| E%] =1
o] 7R A RE 712 a1 Q)= dl o] E W o] 22, HSS+= A2 4 #]“Y(configuration
storage), ©}-©| ¥ E] E] #2](identity management), AF-& A} A Bl A& 9] 7] 5 &
TP T 2

- PLMN(Public Land Mobile Network): 7] Q1 &0l A] o] 5541 A 8] A& A &8
Lo 4R VEST ooy HE 5o A= =

- Proximity Service (¥ ProSe Service H=+= Proximity based Service):
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Beldom 2R A Aol o] A e 2 4E AR A AR A
i /1A TS B ARUA A Ei A 3] X F B AFYA 4o

7he gk AH] 2, o) ] AL-8-2} H A tf] o] H (user plane data)= 3GPP ]
H]E%z/_(oﬂg E0°], EPO)E A A1 A %1 A4 Hlo] ¥ 74 2 (direct data path) &
ol weke)

- ProSe AF-H A o] A: & ©|/2] ProSe 7}Hs ¢ @& Alo] 2], ProSe
AT UACN A AEE 8 AT Al ou gt 583 D] dgE A
o= 3, ProSe 711U 7 0] A& ProSe E-UTRA A F-U Al o] A, F @i Alo] 2]
ProSe-assisted WLAN direct communication, ProSe “135 A {1 7 o] A H=3= ProSe
HEENAE AFUA M T stE ou & 5= )

- ProSe E-UTRA 7] 7Y 7| °] A1 : ProSe E-UTRA 7| vl% Aol ARE ALGg
ProSe -7 #| o] A

- ProSe-assisted WLAN direct communication: 2} 5] A {1 A o] A A2 E A8
ProSe # 7Y 7| o] A

- ProSe 71U Al o] 74 & : ProSe 71 - Al o] A & A W sk= A/ Aol A
3 EEM, ProSe E-UTRA 7]t U Al o] A 74 & 3= E-UTRAE A}-8-5}o]
ProSe-enabled UEE Alololl A BTi= 24 eNBE 53] -H=E 4= )
ProSe-assisted WLAN direct communication pathi= WLANS A}-8- 0}04
ProSe-enabled UEs Aol ol A 2174 == 4= )

- EPC 74 & (%=1 infrastructure data path): EPCE Eﬁi ARgAF 3
U Al AR

- ProSe t] ~ A 8]: E-UTRAE A-£35}9], 27 3 ProSe-enabled @&
A1 /8k ) 8= A

- ProSe Group Communication: 7] 3+ & ©]/42] ProSe-enabled & A}o] ol A,
3% Ay A ol BEE AFEShE 4 O] © ProSe 714 Al o] A

- ProSe UE-to-Network Relay : E-UTRA S A}-83}= ProSe-enabled H| E 9] = 9}
ProSe-enabled 3 5 ¥ A| o] ZE] @bt Alo] o] AFJ-YA 0| A o] 2 F235h=
ProSe-enabled 3 &8 A o] X ¥] ¢

- ProSe UE-to-UE Relay: & ©]/32] ProSe-enabled ¥ 5 ¥} A o] Z ] ik
Abololl A ProSe A1 Al o] A & d o] & % 2}8F= ProSe-enabled 3 £ A o] 3L E]
i

- Remote UE: UE-to-Network Relay & 2} ol| A = E-UTRAN®|| 2] 8] A H] 2= Q]
2F 31 ProSe UE-to-Network Relay S -3l EPC Y| E$] A9l 12 % =, < PDN

A d & A &= ProSe-enabled ¥ 52 A o] 32 E] @o] ™ UE-to-UE Relay
& 2}ol 4] = ProSe UE-to-UE Relay & -3 U} & ProSe-enabled ¥ &2 Al 0] X E]
Wk = X1 8)= ProSe-enabled ¥ 52 Al o] ZE| ¢

- ProSe-enabled Network: ProSe T _/:74 B 2], ProSe HRF-Y Al o] A Z/HE=
ProSe-assisted WLAN 2] %] Z-218 X9 6}:i= H| E 9] =. o] 3} 4] 3= ProSe-enabled
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Network & {Fet3] U EQ 1 2}ar XA 3 4= )t}

[58] - ProSe-enabled UE: ProSe U] 2~71 8| &), ProSe 7 7Y 7| o] A 2/ +=
ProSe-assisted WLAN 2 3 E-A18 x| 91 5}= @&, o] &} o]| 4| = ProSe-enabled UE
2 ProSe-enabled Public Safety UEE o]} & 3t 4= )t}

[59] - Proximity: U] =7 ¥ 2] &} A-J-Y Al o] ol A 2+ 7g 2] 5] = proximity 7
715& ke A
[60] - SLP(SUPL Location Platform): $1 %] A4 8] 2~ #2](Location Service

Management) 2} 3 2] 4 A A (Position Determination)-S- #743H= 2l E] E]. SLP=
SLC(SUPL Location Center) 7|52} SPC(SUPL Positioning Center) 7| ‘5=
SE3Fskr), ZpA| $F AL Open Mobile Alliance(OMA) ¥4 OMA AD SUPL:
"Secure User Plane Location Architecture"-& ZF316}7] 2 3k},

[61] - USD(User Service Description): ol & 2] 7] o] A /41 8] 2~ ¥ o] o] = ZF MBMS
8] =5 9] 3 TMGI(Temporary Mobile Group Identity), Al 2] A]2F 2 F 5
A ZF, frequencies, MBMS A H] 2> 2] & of] £:3}= MBMS service area
identities(MBMS SAls) 4 B. & USDel| wro} whdol] A A& gheh, 2pA| gk AL ek
3GPP TS 23.246 W-&-= FFaLstr| &2 3t}

[62] - ISR(Idle mode Signalling Reduction): ¥'&o] E-UTRAN¥} UTRAN/GERAN
Abol & b= o] FaHA| ¥ = A vHE A Q) 91A] 5 Aol o Y EL A
2 ] S| 7 A gk, o] & Fol 7] A g W S B4 whiiko] idle mode$] 73 -5-
E-UTRAN#} UTRAN/GERANS- 74 f-8t o] Z}ZF MME$} SGSN (] &} o] 5

==& mobility management node®} 3 gholl 7] #1 %] & &, o]v]| &5 3 F

RAT(Radio Access Technology) A}©] 2] ©]& B cell reselectione 33 ¢+ 74 -9-
HI o] YA T5-& s5hA] A O}k‘ 7o), upelA afl g w2 o
DL(downlink) data”} 5=2}3}5= 74 -9~ paging-s E-UTRANZ} UTRAN/GERANC]|

TAlo Bl owM v A o7 glof DL datas A Ee 4= At} [3GPP
TS 23.401 2 3GPP TS 23.060 Z-%]
[63] EPC(Evolved Packet Core)

[64] %= 12 EPC(Evolved Packet Core)E 3 315}~ EPS(Evolved Packet System)2]
MeEFA 2l 25 Y= =Ho|u),
[65] EPCi= 3GPP 7| = &9 A58 34317] 93¢ SAE(System Architecture

Evolution)2] &4 A ¢l @ A o|t) SAE= tFFS 72 U EL A 1] o] 54 &
A QFs= U EY I F2E 2A48= AT Ao 3t} SAES, o & &
IP 7|HEC 2 T} &kt - F & Vw58 A Ysla B} e dlolg AF

NAULE & Azt 5o A& H 778 A 2] & A g A
L g = a
[66] TA A & =2 EPCT= 3GPP LTE Al =813 9] &HIP o] 5 41 A| =8l 2] F0o
Y| E 9] =1 (Core Network) o] ™, 3| Z1-71HF A A1 7F 2 v A A 7F u) A5 1) ga 4=

At 71E2] o5 T4l Al B, 2 At = 3 AT o] 5 B4 Al Eell M =
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S48 913 CS(Circuit-Switched) &t o] B & $] 31 PS(Packet-Switched) ] 2 7} 2]
THEE AB-HRlE Tl Zo] YIEH A 7so] A=A 1, 3
Al o] F F41 Al2=gle] 1391 3GPP LTE Al =810l 4 &=, CS % PS<]
AB-wuQlEo] shtel 1P mHQl o & vl sl = St 2, 3GPP LTE

Al 22’ ol A =, TP 7 3 ' 2] E] (capability) & 7FA] = ¥hda) vk 7k ed o] 1p
71Hke] 7] X =4 & £ 9], eNodeB(evolved Node B)), EPC, of & & A o] A

T el & Eof, IMS(IP Multimedia Subsystem))2 E-3fo] A= 5= Q). =,
EPC3= ¢-tfl-th(end-to-end) IP A H] 2 -1 of] =2 Q1 G-z 0t}

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(E+= S-GW)= T4 A& U EQ A(RAN)F o] Y EL] = Alo] ]

WA o B A F2slaL, eNodeBSF PDN GW Aol 9] HlolE A2 E f4]ah+=
758 o 840t} gk, whito] eNodeBeoll 2] 3l 4] A W (serving) ¥ &= 4§ 9 o]
AA ol FslE A5, SGW 22 o5 BA E I E(anchor point)2] & &S
Stt}, =, E-UTRAN (3GPP 2 #] -8 o] 2 of| A A 2] ¥] = Evolved-UMTS(Universal
Mobile Telecommunications System) Terrestrial Radio Access Network) U] ol 4 2]

ol FAE AWM SGWE Fal A Z Eo| eF - E 5 Ut =3 SGWE= o &
3GPP U E9] 1 (3GPP H 2] =-8 F ol A & ¥ 1= RAN, | & &£°], UTRAN L=
GERAN(GSM(Global System for Mobile Communication)/EDGE(Enhanced Data
rates for Global Evolution) Radio Access Network)2}2] o] 548 ¢ g < A
FERJAERM 75T 5

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)
S& A4 S ) T3, 3GPP U E 9 1.9} H]-3GPP I E S AL (o 2 B9,
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
AN E =Y EA )] ol s B E A A7 EAE 9T T 5

1 UEYA T2 oA o] A= SGWE PDN GW7H E 9] Ao Ego] &
T = 2 et ARE, 5 7 9] Ale| E o] 7F dd Aol ESf o] 44
+ 4 (Single Gateway Configuration Option)°l] W} 7-& 2 425 )t}

MME:=, UES] U E 9 Aol theh A2 Y EL = 2pl ] &,

E | 7 (tracking), ¥ ©] * (paging), =™ (roaming) ¥ M= H & X| ¥ 3}7] ¢t
A1dE 2 Aol 7155 FaAshs fs0lth MMES: 7h17h 8 Al el
A E Alo] HH(control plane) 7155 & Ao gt} MME= -2 eNodeBE &
Testar, & 2G/3G M Ef A0 thet A= E 913 T o] Alo]E g o]
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[72]

[73]

[74]

[75]

[76]

8

2 sk A 29" e ekt Bk MMET E.QF 34 (Security Procedures),
-t)-vlE$] = A4 31 & = (Terminal-to-network Session Handling), -7 &
A A 2] (1dle Terminal Location Management) & 2] 7|52 538 gt}
SGSN-Z T}F2 3GPP U E9] (] & £©], GPRS I E 9] )0l o & A}&-2} 9
o] 54 ¢ ¥ ¢l (authentication) ¥ -2 ¥.& #| 7 Hlo|H & M EH gt}
ePDG= A1 8] 5] #] ¢4+= H]-3GPP U E 9] Al & E°], L WLAN, WiFi
gt~ Ih(hotspot) &)l T $F H.oF == 2 Af o] & 3t-g- gt
L 1& Fhxste] A sk utel Zol 1P A A Y E & 7HH] = ¢
M 221z B8 H]-3GPP A A2~ V| HEo 2 5 EPC W 2] tfFdk o
AL AH(Z, 23 @ o] B (operator)) 7} A & 3}= 1P A1 H] 22 Y ES] A
IMS)oll HA| 23 5= 3l
Lok oAM= E}Okﬁ dH AL XJNEE (A E £, S1-U, SI-MME &)&
S Al 3GPP A 2~ El o A = E-UTRAN 2 EPC2] /0| gt 715 7l A (functional
entity) 50l A= 2 /9] 75& Adstk= NdAQ BaE dHH~
3 Q1 E(reference point)2hal 4 2] gk}, th-2] 3 12 & 1] =A1 8 A~
FREES A slolth £ 19 A& el = Y EY A 20 whe} thefet

# o ® A O ESo] A8 2= 9)r).

do 8o
NopE g

WS 3GPP
AE -3t

A E &0,

M o

0oy

m
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EE

E-UTRAN$} MME 719] Ao &1 2 & ol theh dls i
3 Q1 E(Reference point for the control plane protocol between
E-UTRAN and MME)

S1-U

A= 98] SoheNB 7 AR 294 2 wlofe] o AHe A Eel9)
Bl d® o tf et E-UTRANSF SGW 7FS] &3 & 2~ ¥ Q) E (Reference
point between E-UTRAN and Serving GW for the per bearer user plane

tunnelling and inter eNodeB path switching during handover)

S3

Fr(idle) R/HE= 2433} Aol A 3GPP Al 2~ Y ES =1 71
o5 ol thEt ARgA R Hlof ] G K. w5 A& 5= MMES)
SGSN 7he] dl o2 1 E, o] Pl ¥ E= PLMN-W 3=
PLMN-7H(e] & E¢], PLMN-3F A= 2 W o] 7 9yl A= 5= 9l
(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

(GPRS 39} SGW 2] 3GPP 4 # 715 119] & Alo] H o]5A4]
A& A5 shE SGWeF SGSN ko] #l#d2 FQ1E, g A4

Bl do] = H A Fow, AHEA Q) B E " & Al 2 (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

SGW<} PDN GW 7keo] Abg4F 2l B E s R EHE 3 &
A= dlHd s ¥R E b o]l g o g Qlsf, 1e)al &+ =
PDN 12735 #l8) A SGW7F 7] #1 %] 81#] &> PDN GW = 2|
AZAo] LR -5, SGW A 2] & 9 8l A A& (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

MME$} SGW 7+e] #lH A~ EQ1E

SGi

PDN GW ¢} PDN 1Fe] @l A 2~ Q1 E PDN-2, 2 ¥ ¢ o] E] o]
& & 1= AFA PDNo 7 H ol & 501, IMS A H] 9] Al &2 9§
e olH-Y PDNY 4= 9l o] #ll 5 7 2 E 2 E = 3GPP

N M| 2~ 9] Gioll 8l &3}t is the reference point between the PDN GW
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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.)

[77] 1o EATE AF H 2 ERIE Foll A S2a ' S2bi= H]-3GPP Q1 E| 5 o] 4]
3l gt} S2a3= 41 5] 5= H¥]-3GPP 9 A 2= % PDN GW 1Ho] & Ao ¢
o] 54 A h& AFEAF H el A Feh= 9 H T2~ EQIE|T) S2bi= ePDG 2
PDN GW 7te] & Ao 2 o34 A& ALgAF H ol Al33h= el d X~
FIEolt},
[78] 523 AHEH Q] E-UTRANT EPCE] o} 7] Bl A & vl o Al o)t
[79] LA ¥ ule} Zo], eNodeB+= RRC(Radio Resource Control) ¢4 2 o] &4 3} 5] o]
N Fe Al Edlol 2] ef-g-8, o) WA X o] ~AEE D HF,
HEIEAAE AEBCH)S A=Y 2 A5, ¥ R thEd o)A 9
X}%% UE® Al &4 &9, eNodeB2| A4S 913+ A 2 A&, F4 o]y
A1 8] 7} A| o] (radio admission control), ~L&] 3L 1A o] FA] Ao} TS ¢+
= 78 5= vk EPC Well A<= ¥l o] % & A}, LTE_IDLE “ ] ¥, A4}
A5 3l SAE Hlo] 2] Alo], NAS Al 1d ¥ o] o3l 9 744 RS
TP 7 A
3 Wi 7] A ARo] o] Ao o A o] FA] Q1E] # o] 2~
E Z(Radio Interface Protocol)2] ?E% e oA o) a1, & 4= vk}
| Abol o] AFE-AF ol A o] -4 QlEd|o] A~ R EZ9] 25 e
] 5ot
[81] A7) T Qe ol 2 LR EHL 3GPP A &Y 748 Vo & g,
A7 FA QI A o)A T2 EZLS 3 A 0 2 &) A 5(Physical Layer),
t] o] B ¥ =1 7] Z-(Data Link Layer) 2 Y| E 9] =1 7| % (Network Layer) 2. &
o] Fo] x|, 2 A 07 = o] H A B A FS 9] ek AF-8-2}3 H (User Plane) 2
A o Al 5 (Signaling) A &S ¢ 3 A o] 3 H (Control Plane) 0. 2 - %-H U},
[82] 17] TREE 74] ZEL o E A }\]/\Eﬂ 01]7‘1 Hg] oqu =] 7Hu1—63 /\]/\917]-
% %] %:(Open System Interconnection; OSI) 7| =22 2] 3191 37 A&
v o 2 L1 (Al1AS), L2 (A2A415), L3(A3A )R -39 5 2
[83] olslo| A, 7] & 30| EAIH Alo] HHe| FHAZREZT & 4°ﬂ Sl
AR-&A} 3 H o) A 9] Pr’\4 TREZF 7L AFE A e
[84] 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)y& &3l 1A% o] glom, 7] As 2 d-& &l vl A5 ESA o A5 =
AT Abol o] HlolH 7 At 18] al, A2 v A AL, =

N N2
off g off _%
mlo&m

H

[80]

éilk\
> N

i

A}

M
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[85]

[86]

[87]
[88]

[89]

[90]

[91]

11
A5 FA S Y AF Aol A& Zaf vo)E 7t A
=% é( hysical Channel)< A 7P Joll Q)= o] sl o] A B g Q)
Tk EAgel 9= ol A A B A e o1(Sub carrier) = -4 1T}, o] 7] A,
shte] A Ei 91 (Sub-frame) A| X+ 55 Al 31529 A& (Symbol)E & 5572

MBI ER FAAET st A BT i’ﬂ - H4=2] 219 L5 (Resource
Block) 52 74 ¥, 51ube] 41915 % & 2-0] A% (SymbolyS 7} 850]
AregoER A ol 7t A E5 = &9 A {EQ] TTI(Transmission
Time Interval)s= 17 2] A B3 & 9] o] & ﬂﬁ}k‘ Ims©| t}.

271 NS FAF EYAFel EAEE =2 Y5 3GPP LTEC
w2, glo] g = <l 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
ChanneD) 2 Y= <+ 3

A2A Fell = oA e 7W Aol EA &

WA A 2A 52 v A =4 o] (Medium Access Control; MAC) Al &2 t}oF
¢ A d (Logical Channel)& tH43F A& ol v A 7]= H &2 8
o =l Al d S st AFAdol wlBAI7] = =elAd vz}
(Multiplexing)®] & 3H& 423 3t} MAC A5 914159 RLC A5+
=9 A (Logical Channel)Z 12 ¥ o] 1o, =g]Ald- /] AFH =
A1 2] & 5ol whe} A o] 3 H (Control Plane)2] A H.E A 4-38}+=

A o] 2} & (Control Channel)¥} AF-8-2}38 H (User Plane) 2] 4 H.5 43}

E |9 2 4 (Traffic Channel) 2 Y-t}

A2 Al 2] 4% =4 o] (Radio Link Control; RLC) Al 52 A Al 5 0 2 5 g
2138 gl o] Bl & ¥-&F (Segmentation) 2 9174 (Concatenation) 3} 3}9] 7] 5]
B Pbo 2 ool el 2 A4alol A ag tole] 21712 2a s
A= g
12 Al%-2] 2] 7] ] o] 5] =% (Packet Data Convergence Protocol; PDCP) 7] 5
IPv4L} IPv6 o} 2 1P S 721 A Al of] th g Fo] 2k FA -3kl a8 4 o=
AFatr] Yste] iAo g A7 7 A BE Qg AR E @il = 1P
71 3] Abo] 2 E F o] 52 F 6 3 (Header Compression) 7| 5= 5~8) gt}
E3H LTE A 22§l oll 4l = PDCP A 5-©] H.9F (Security) 7| 5% 43 8F=d], o] &=
A 37k9] Vo] el 732 A Sh= 95 8 (Ciphering) S A 3719] Hlo]E] AL
W) 5= 24 B3 (Integrity protection) 2 -4 ¥ T},

A3 A2 7H Aol ¢ %] gt T4 2} Al o] (Radio Resource Control; ©] 3}
RRCE} oA gH A5 Ao @A A7k o] &, F-4 2 HEx(Radio Bearer;
RBE} oA shE 9 @7‘3 (Configuration), Al 4 A (Re-configuration) 2
4l (Release) S FHl¥]o] +=¢] AW, A% Al 2 el D5l Ao 2

EE%J

-

2
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[92]

[93]

[94]

[95]

[96]
[97]

12

3o}, o) uf], RBI= vh2 3} E-UTRANZFS] tlo| g A& 9] & 24 Zcl
ol &l A& ¥ = AH| 2E o] gt
7] @de] RRCE}F 7472 RRCAH G Abol el RRC 1°2 (RRC connection)©]
NS A9, G RRCY A A8l (Connected Mode)oll 9 A ¥ a1, 13 %] -8k
749 RRCH-F X = (Idle Mode)®l| $) A €},
o] &} vhie] RRC AHH] (RRC state) €} RRC <12 HHR ol T & A4 31t} RRC
Ef & ©d 9] RRC7} E-UTRANS] RRC#} +=2] 4 ¢4 2 (logical connection)©]
o] =7t ol 7t E Wb, A ¥ o 9l 4§+ RRC_CONNECTED
J ll (state), A ¥ o] A - % 9= RRC_IDLE A ¥ 2}l -2t}
RRC_CONNECTED g B 2] ©@h& RRC ¢4 o] &A4]5}17] wj+t-oll E-UTRAN-S
' Tde] A5 Al Aol A mpeldt = glom melA TS gupH o
Alojsk 4= 91}, BFA o] RRC_IDLE AHEj & vih& E-UTRAN©] vhido] &4 &
gpotel == glom, A B o & A9 @9 Q] TA(Tracking Area) T =
gl Aol ] gk}, <, RRC_IDLE ZJ e o] thd-& Ao v]ste] & X de| =2
G o] EAj o] gk spoty | S-A] oL} Ho| B of 2 F4t9] o] FE4l
AR) 25 7] Yaj A= s ©io] RRC_CONNECTED 4] 2 o] 3lo]of
ST}, 7+ TAT= TAI(Tracking area identity) S 53l -2 o, -2 Ao A
"<& (broadcasting) %] = 4 2.1 TAC(Tracking area code)E &3l TAIE T &

{t

o
2l

>

ol
ol

A TH

AR 7E ko] 24 18wl A 2
3l Aol A RRC A2S o, 34l wgel] dhbel A
RRC_IDLE /g & ] ¥ &t} RRC_IDLE 3 Ej o
AS (A8l skar, Al 228 A B (System information)H 3 o] A BE Al Er}
o] & Aof 743X 2-(Camp on)dF}al 3t} RRC_IDLE AHEjo] M &8 e vde
RRC AZ4& ¢& FQ79)& v H] 24 RRC 912 37 (RRC connection
procedure)& -3l E-UTRAN<] RRC2} RRC 172 & 951 RRC_CONNECTED
JEl 2 o] gt RRC_IDLE g Ejell 9| wido] RRCAZ S W& vt e
A9 o] 7HATE =, & B AFE AR F3 AL, HolE HE Al
So] d 23t} 7, o}y E-UTRAN S 2 32E o] o] H Al A & 42213 74
olo] thgt & MAIA] HF & & 7 Ut

4}7]1 RRC A5 7391 ol 9l %] &}+= NAS(Non-Access Stratum) A &

2 2] (Session Management)} ©]-54) ¥+2](Mobility Management) s 2] 7] 5=
T3 g}

ofefi= & 30l A E NAS A5 ol thabo] Al s] A g,

NAS A 50l 4:8}= eSM (evolved Session Management)<> Default Bearer ¥+2],
Dedicated Bearer¥ 2] &} - 7|55 78 3to], ©hido] WO B FE| PSAH| A5
o] &35}7] ¢ &t Ao & Tt} Default Bearer A1 5-7 Packet Data
Network(PDN)°l| & % 5] & 8 Alol] Wol] &4 o] Yo 2Ry o whi=the

oo
Eh)
o
£
d r_ﬂ
i)
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[98]

[99]
[100]

[101]

[102]

[103]

[104]

[105]
[106]

[107]

13

EAE 7HAt o)),  E 9 A= whiEol ‘3] ol MH| A5 ALE S 5 Yl
ko] ALg 7153k [P A S SdEh | I3 default bearer2] QoSE s sl
LTEo A = =17 ol g 418 A8 54 t 9 F& R F+=
GBR(Guaranteed bit rate) QoS 5742 7}A| = bearer®} t & %2] B4 glo] Best
effort QoS 54 & 7}F4] = Non-GBR bearer®] F &5 #] ¢ ¢t} Default bearer2]
74§~ Non-GBR bearerE & RF=T}. Dedicated bearer®] 7 $-¢| = GBR¥ET
Non-GBR 2| QoSEA & 714 = bearerE & W2 4~ Q)

Ul E 9] 10 A @itol 7] 343t bearerE EPS(evolved packet service) bearer@) il
H-= 1, EPS bearers & & u] Y E A= 39 IDE & dEHA ") ol &
EPS Bearer ID2}31 -2t} 5}1} 2] EPS beareri= MBR(maximum bit rate)
£ +=/712] 31 GBR(guaranteed bit rate)2] QoS 541 -& 7}xIt},

%2 5% 3GPP LTEC A f%] A2~ 34 -& Yebdl 55 5ot

A oAz & UEZE 71 A= 3 UL 5715 @74 UL #4212
Sek] 98 ARE-E

UET FE 19 2 (root index) 2} PRACH(physical random access channel) 2 %

91 9] *(configuration index)Z eNodeB 2B =418t} 2} A vt} ZC(Zadoff-Chu)
A 2o o) sl A o] % 3= 6470 2] T H (candidate) N N A A )i Eo] lor,
FEQIE A= vhitho] 64719 R A E NA| 2~ L]l B A7) g
w4 QlE ot}

WY ANA 2~ ZejdE o] A2 2F vt 54 AIgFH Fab 2p9 o
AT PRACH A4 18 2~ Ay A~ Ll B o] HFo] 7hsdk 574
MBszy i ZegE s =3

UETE do = d8d dg AN~ Zefis % eNodeBi A% g UEs=
64719 TR Wyl AN~ R s F s Aelgic) T18]) 31, PRACH A4
Qg 2o o] &ff &= = Bz dl EJ'%LE} UE#——”E”E] A N A 2
ZYFES A r sz ok cige

A7 W A A P E-S =A% eNodeB= W Al 2~ -8-%FH(random
access response, RAR)S UEZ H.lit), Yy A~ g2 2vh A 2 A&

H %] UE+= RA-RNTI(random access-RNTI) %= v}~ 7] ¥l PDCCHE 4 &3t}
UEi= 4<% PDCCHe 2] &l A A] ¥]i= PDSCH 2. & MAC(Medium Access
Control) PDU(Protocol Data Unit) W] #%] M|~ 5 ¢ =213k}

L 62 FAALAA ARRC) AlFell Aol A4 #4788 vhebdlT.

5 60l A vk} o] RRC 912 of 3ol whe} RRC Bl 7F HHEFH 9iv 7]
RRC 7 8] & UE2] RRC A% 2] SlE] ] (entity)7} eNodeB 2] RRC A& 2] <lE] €] £}
=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 73 X =(idle state)e} il S},

)71 14 2} el (Connected state) 2] UE= RRC 1 A (connection)©] <= ] &} 7]

N

JA

@

QN 1M

N mlo
OW o

=

-
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[108]

[109]

[110]

[111]

[112]

[113]

[114]
[115]

14

3ol E-UTRAN el o] EAE A whelo A apoldl 4= glow, ubehA
UEE a4 0 & Aojst 4= . vhH o] §-F .= (idle state)2] UEi= eNodeB7}
vpetet = glon, A Bu i 2 A9 &9l EWA] A 9 (Tracking Area)

w9 = 34 Y (Core Network) o] 2] gt} 7] E 7 A & (Tracking Area)~>
AL Aot &, FF P (idle state) UEE= 2 X9 @9 &2 EAjo 50t
gpotE | S ot} Hlo| B of & B9 o] EF Al A B A5 W] faf A=
ke A4 el (connected state) = 3 o) & of 3t}

AFEA7FUES] A& W A5 & 1, 7] UEs= WA 2 de ds gEas &
) d Aol A F-3 EE(idle state)ol] M FE1). A7) F-3 EE(idle state)ol] H =2

JE UE= RRC I AS #& a7t & W v 24 RRC 942 74 (RRC
connection procedure)S 5-3f eNodeB2] RRC 753} RRC 128 @il RRC 912
A} Ell (connected state) & % o] 3Hr}

A7 7 EEddle state)oll 1 UE7FRRC 2SS Hart s A=
ol 7k 7F =), o & Eof AFEAFY] F3) A5 B e HolH A 5ol
4 e 5tth7 v, of Y ¥ EUTRAN S 2 7-E 3| o] 7 H A A & =418 7 9- o] <]
gt 5 HA A AF 55 & Aok

% T Z(idle state)2] UE7} 7] eNodeB2} RRC 14 -& @7] {8l A= 7] gt

}9} Fo] RRC 12 3} (RRC connection procedure)-S- % 8 5l oF ¢t} RRC 12

14 -& =17, UE7} eNodeBZ RRC 912 27 (RRC connection request) H| A] 4]
Z%35h= 34, eNodeB7F UEZ RRC 12 A4 (RRC connection setup) | A| %] &
A %-8hi= 37, Z12] 32 UE7} eNodeB® RRC 12 A4 2+& (RRC connection
setup complete) WA A| & HAE b= HA = 28t} o] & -2 Ao thafj A =

6= Fxsto] Bt gAlstA A shd vk g

1) % F.=(dle state)2] UET B3} Al %=, Hlo]H A% Al L%, == eNodeB 2]

o] el thet S 59 o] = RRC A4S iz} 3 -5, WA 7] UE=
RRC 12 2 % (RRC connection request) W A| X| & eNodeB=Z 7 % 3HT},

2) %471 UERH-H RRC 12 8% vA[ A& FA15H, 47] eNB=

Ly 3

lr

O

S8t A 9-oi= /47] UEQ] RRC 14 874 & F&saL, &
12 4 X (RRC connection setup) H|A| X & 7] UEZ #

3) %471 UE7F 7] RRC 14 A vA[ A& =2418h4,
A4 44 25 (RRC connection setup complete) M A %] &
RRC 912 A4 WA A& AgH o= A58, 8] 24 A7) UEE eNodeB 3}
RRC 128 97 ¥ 31 RRC 12 == Ho|dit},

PLMN 41 E! (Public [.and Mobile Network selection)

PLMN-Z o] SA A A , ol & 0], A A M ES = A8 ) S
olulgl 4= gl o, PLMN A B2 o5 F-Ale] 5 4:8ka12} &= PLMN<Z
AelshE Axpyaag & ol v e, v o] NAST ASell o] &l A B.are
PLMNA B.55 #7tstal o] 7k ] 5538H7] 918 PLMNS A b= 24 =

| m
[‘_>|i
oby
&
=

>

>,
N
c
usl
N
X
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[116]

[117]

[118]
[119]
[120]

15
=8 3t 4= )t} o] I}7g o)l A USIM(User Services Identity Module)©ll #] g% o
= PLMN/RAT®] -1 <=9 (priority) 7} AH-&-2 5= 91Tt PLMN A 82 -4 &9
71

Hko] PLMN g 2~ EZPE g@igo] 252 0 2 shio] o] & 75 ¢k PLMN
A el

o

= Automatic PLMN /1 8 w}-21 2} A}-8-2}7F 21 5 el o] AST} Al 5 5F=
PLMNE 9| 2] 2= E &7 ¥ 51}2] PLMN2 A1 Bl 6= Manual PLMN 4 €]
Ao g2 gt = vk @S PLMNC 550 A5 wj7kx] vl A
A ol whel PLMN/RAT S A B 6tal 552 Al 52 = 9ltt. o] m PLMN/RAT]
<2 (order)(©] = ©ritol] H.od X)3= PLMS & ~E ¢4 Y 4= 21 tHi= PLMNS listed
in the HPLMN (Home PLMN) or the EHPLMN (Equivalent HPLMN), PLMNss listed
in the ‘User Controlled PLMN Selector with Access Technology, PLMNs listed in the
‘Operator Controlled PLMN Selector with Access Technology', PLMNs reported by
the AS as high quality PLMNs, MNs reported by the AS in decreasing order of signal

Olt

quality & = AT}

PLMN-E 8¢k gk PLMNe] 43 Al 5= 44 g A(suitable cell) & 3L,
A gt 7\1‘ﬂ]/\ AFe g = AL gt} A4 2 02 NAS @lo]o] 7l AS
g o] o] of] Al PLMN selection©] & 2. 8}t} a1 3HH, AS @l oo 7} &l F band &
searchE 3 4] PLMN listE NAS #ll o] o] & &2 54 NAS o] o7}
A<= 9] (priority) <oA1 2 e} searchE 34, PLMNS- A 812 )41, 3|
PLMN%- broadcastd}= A& A e1gt 4= 1t} o] 34 & ‘camping on the cell'©] &}
st 4= ). 44k Alof location registration (LR), attach 87 &= A 5502 M4,
D}m & A EHE PLMNY| 555 Al = 5= dvh vhef, vhdo] A3 48 3hA]

H8t7] U LR o] Wrolg ol A A 2 A4 3¢ 5) &2 A E ¥ PLMNO
5o AdstA "t

a) A Bl PLMNOI A 224 8 418 3] 53k 79~ b) ©del] SIMe] gl 49,
¢) LR th 3l S ell A PLMN not allowed'E 5413k 74 -$-, d) LRl of 3F
S el A, tillegal MS' ®=5= 'illegal ME'E 57218 7 -, e) 'IMSI unknown in HLR'

T8 749~ £) GPRS MS attached to GPRS services only 2] LRO| -2 %] $1-&
, 'GPRS not allowed' ¢! 73 -F-, g) Power saving mode (PSM) 7} €4 315 7 -,
o A Bl E] PLMNOI A limited service state 2 B} & A 0] A~ & 9E-8- 5= Q1 T},
, Gbol a3 SIMS Z2F a1 ) 37 limited service state®l]] )= 74 % PLMN-Z

a7l %k,

ot o rﬂ = mlo of

= 19 f

RRE

olsloll M= A gt Aol 7] 2ahe], & g o A Aol 9§ ProSe direct
communication®l] ¥& ¥ PLMN A ¥ & -5 2}H(ProSe direct communication ©]]
o] 3l Eg] 7 ¥ PLMN 4181, PLMN selection triggered by ProSe direct
communication)®l] T 3l A1 2t} o] s}2] Aol A T2 limited service

ATure 2= o)1=

state®| 711} B=3= normal service state(normal service S A| 3 4~ 3= limited
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service state 7} o} state)ol] 91-& 4= At} tFA] 3l i) normal service state$!
o] ProSe direct serviceE A 2871 €8l PLMN A B1-2- 3 | ii) limited
service state©| 2L, ProSe direct service =38 % ¢ ©Fo] PLMN A #1-& & v jij
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] iv) limited service state$! ¥ ©] ProSe direct serviceE A| 2}517] 93] PLMN
Aels g T A5 s AR el & 7 AT 9714 ProSe direct
communication®] ¥#H ¥ PLMN A 8] & 5 2} o] 4] 2] limited service state &,
A4t £ 7] 4oll 9] 3 limited service state 74 -5~ 5 a) 41 B ¥l PLMNe| A
Ak g 2] 531 749 ¢) LRo| tff &+ -2 %ol A 'PLMN not allowed'E =41 ¢+
74 %-, ) GPRS MS attached to GPRS services only2] LR©] =215 912 o, 'GPRS
not allowed' {1 74 -5-& 27| gt

g o] o AAjof o] of gk Tk E-UTRAN®] 2] 3] A1 ¥ #] ¢F3=(not served
by E-UTRAN)S! 7 $-(¢l & &1, outside of E-UTRAN coverage, within E-UTRAN
coverage but not camped on any cell, within E-UTRAN coverage but camped on a
non-E-UTRAN cell, camped on an E-UTRAN cell not operating on the carrier
frequency provisioned for ProSe direct service), geographical area®l| A Z}-21 €]
HAAE g2lslaL, 3 geographical area®l radio parameters”} provisioned ¥ ©]
AT, 3l T geographical area®ll 1 ¥ radio parameterE A1 8] $Hr}, -
A B} radio parameters7} A Al 9] %] of] 4] T}E cell?l] interference & 5~ 4]
checkE ), 7HoF T & cellol) A interference S += 4%, 31 & cello] t}& 3}
2o AL WEF=A] @A}, 71 cell©] the provisioned radio resources (i.e.,
carrier frequency)®l| operatingd}3l RPLMN©| Y EPLMN®l| £-3}4] &2 749, 8| &
cello] report3H= PLMNE % o] 1= 81} 5 RPLMNO| U} EPLMN©| o} 31, 3 &
3} 2] PLMN©| the list of authorized PLMNs for ProSe direct communication®|
Z 315 H, PLMN selection triggered by ProSe direct communication-g 5~} 5} 7]
F T}, PLMN selection triggered by ProSe direct communication-g <=3 5} 7] % H
PLMN selection®] ™/d¢] ¥ += candidate PLMNS- A1 €15} 7] ¥}, 1) PLMNS
ProSe direct communicationS ¢ g} radio resource E A| &3} L 2) the list of
authorized PLMNs for ProSe direct communication®] 3£ 3}%] 31, 3) "forbidden
PLMNs" , "forbidden PLMNs for EPS services" "PLMNs with E-UTRAN not
allowed" 9] listoll E ¥ 2] 943= 1),2), 3)2] 21 & BF 9HA 7= 45
candidate PLMNs©] ¥t} ©@2-2 candidate PLMNs©l| 3l 93} PLMN % 3}4&
A 4= vt A EE PLMNel A 4 4 gF Al (suitable cell)S 32 5 T
a1 AEE AR X FE QS ASS 7 Ak v, v o] 914
5 8 o] Wol Eo XA & 5, =, dEo] AEE PLMNY 55&

A gl &t 4§~ G2 o] A ol (previously) 5 =oll 2 3] ¢+ PLMN|| A ProSe direct
communication < 8§ & = AT}, =5, @S limited service state®l] A, ©] 7 o]

52 A9 3 PLMNS A A1 8135}, ProSe direct communication= >3] & 4~
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A& 8= PLMN listel] A ©] ©]4} ProSe direct communication®] 7}5 3t
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GPRS service'ol| .= E 8F%] #] 31 service authorized PLMN listol] X 3F5 o] Q)&=
PLMN)©] £ 2] 8}A] ¢k+= 7 5-, @& t] o]} ProSe direct communication=-
FatA] A et o] W, o] el S5¥ A3 g PLMNE A48 ghopd,
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°
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PLMN listo] A ©] ©]%} ProSe direct communication®] 7}s 8 PLMN7} &= 4| 6}+=
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T4 A& A F8h= A2 first such PLMNS ThA] A B 8ko}, 1] 31, limited
service state®l] 21 ¢l 8}ar, A ¥ ¥ PLMN®|| A ProSe direct communication-2-
=3 st} o] 74 -$-, @2 o] PLMN®I| ProSe direct communication®] %
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¥ty X &= A Y 4 It} =5, ProSe PLMN candidate A1 8 227 o] 2l &) A, 31}
o]/g2] PLMN©] A B 5] 1= 7% %-, forbidden PLMN listol] 91i= PLMN- A €] & 4=
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