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(244), SIM(Subscriber Identification Module) 7}=.(245), 2~3] #(246), 7} o] =.(247)
% Eé‘]—%]— 2= ohq_

EZAAQ202)= 2 A A" DY, 7], AF AlQE, W H/iEE &)
T IELE THIESE TAE 4 Ak T2 AH202)E B HAAd HAE
AR, 715, Ak ARk W B/ &% SENE ?—?‘ﬂ h5= = UE(200) 9] sttt
F Utk FA Yo A TRE
= ZE 1*1(202)L ASIC, 71 € H AL,
=2 3|2 /= dlolH A X5 Egst 4= Tt 2 A|A(202)1= of &

-

izrﬂ:\gmo
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[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

Aol ZZAA Y 5 At} 3Z 2 M| A(202)F DSP, CPU(Central Processing Unit),
GPU(Graphics Processing Unit), 2 3(H 2 4 5 27]) 5 Ao L shE g
3)

W] 5L2)(204)3= Z 2 AA(202)9} F 27 CEASEY, 2 A4202)F %
Fot7] A1E ThEFI 4B E ARG 5 gl v 2.2](204)3= ROM, RAM, &4
| 1/ =

w2, W 2] 7k, A u) A 2y 7]E]r A AAE 238 5t 73

ol X Eofo A &€ o, o] 7]o] A 7] B A Ao A A H

W, 7%, Ak Al WY /EE 2 R EE sk (ol: Azk, 75
[e]

A1 A1 (202)°f]

X
)%4 sto] FalE 4= o) ZE52 v 2 204)0l Ay L2

= R A (202) 9
5

olaf Aa=E = ok Wl F 8] (204) = EZAA(202) Weoll ==

= = e

Foll e g 9low, ol Al el e IS el ZEAA
(202)9} 214 0= A 9l

ET4171206):= Z2A 1(202)9} &2 bt s AgHE, A AEE A
T R/EE AT S QU F4171006)3= S21719F =217 E E 3R 5 9l
71200 A1 T3k A EE A st] g dlo] Al e SR e ok
ATk F424171206)+= st o] 2] SPElH208)E Aofste] FA B E A%
R/EE AR A

ALY T BEQ4)S ZEAMA(202) D/EE 574171206009 AHE B2 S
Ik MEH 2l42)= A9 el BEE4De A

U] 2~ E ¢ 0](243)3= L& A4 (202)¢] ]3]
T(244)= R A A 202)0 4 AFESE I H S ?é%‘ T Utk 719 = 244) = v 2~
Zdlol243)el EAIE 7 U

SIM 7F=(245) & IMSI(Internat10na1 Mobile Subscriber Identlty)-‘ﬂr #d 715 kA
sHA Adstr] gk A 3 2oy, Fofl Azt A FE & S ol A3t A

W 7Fd 2= AE St 1S5t Hloll AFEE S AT BEd B2 SIM 70

gx AR E QA 5 it}

54 71(246)= L2 A A (202)0 4 A& g Abe = A AoE 9 5 Qv
nlo] Z(247)%= ZEA|A 202)0 A AR ALz = I H & FAS o v

2 G AIA o] SRl el A, UEE 3aFd Aol A F41 X2, ataF Lol A 474
AR 2 2E e g vk 2 WA o el A, 7 A =& UL A 74l A4 2
DLo A &A1 AR 2 523 4= Qlth, & WA A ol A, 7] A =72 == B(Node B),
eNode B(eNB), gNB= &3 = 9l o EA A2 A== A2 old 4= ¢

L o & 5o, UBTE A dl/Ad] 2of uhe} thefst e 2 734 5= 9
UE+s s 74 84, XA B/ s Baol e 42 +

_V‘i e

f=1 =

of, 7} UB= $21 4], Alo] 42, vl we) 43 R 27k 74 848 X% 5 9)
0 AR A R W S48 B 5 AT B 5ol B4 H=

= sh} ool TR AN i sh ol el viEe & X HY 4 ) o8 &
of, $A 713 Bt ol el F5A17] WL S o] Qhel U E X T
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Atk Alo] Gx = Z4l A, W] A, F7F A 8d4e)] AV H R A4y
W, 7} UES] A A 2158 Aol 3t 5= Q). ol & Eof, Alo] A= v =g A
Ay T2 aRae g/ R E vwro 2 ZF UES] A7 A4 e & Ao
e 5 AT Ao A= w2 Ao AGE ARE TG JQE A0 A5
8l S A E AA R 7 E B4 AR AFSEAL, B T4

[62]

[63]

[64]
[65]

[66]

[67]

0 £, 75 94 % AFY P2 5 40| shite e = ALk £, UE

olof] oty | eFa1, (% 1
1 %19 100c), F o8& X% 19 100d), 7HA A== 14 1006) IoT XPX](__
191 1000), U A& W o, S22 08 A, 3 b A2, MTC 4], o5 4
A, JJEﬂE/_ﬂﬂut =8 A, Bt A, 738 AR, AL A /AR (19
100g), 71 A (5 19] 120), MIEY A =29 g2 789 5= 9t} UEE A
of| /4 8] 20 w}a‘r ol L= &3 5 dth

ﬁlﬂ
N

UEQ] q_olzéL :rL/H Jg_jx_, ?gr
ol AR AR, ZJO{E F7FF42 A
t}. &3k UES] Z+ rrL/H A, A e} =
e A Oﬂ ,Alo] A2 5= spit o] o] R AA el ol 74
2 v dE ,Xﬂoi A= A Alo] EZEAA, o el A o] ZEA A
(AP; Application Processor) &} A o] Z 2] (ECU; Electronic Control Unit), ~L
Al A F e Alo] ZREAAM ] el ofsf A EH ¢ Uk TE 4
| 7. 2] % %]3= RAM, DRAM(Dynamic RAM), ROM, 2= 2 2] ];a 3] ukA] o
2], 1| 3] v e H/HE = o] 5o X9t o) A EH o 2

2 Ao HEE T AES5G AL o} 7| H A

5G Al =8 44T LTE ©]6 54l 7= 258 U BH V[e2AM 7| E ols 5
Al Stz 2] 7)1 A (Evolution) =2 £ #1-22H| o] E(Clean-state) 1725 53 A 2%
79 A M| 2~ 7] (RAT: Radio Access Technology), LTE(Long Term Evolution)2]
24wl 714 24 eLTE(extended LTE), non-3GPP(%] & £9], WLAN) 9 Al =~ &<
] gkt

5G A 2282 A H] 27 RE0 2 A ol ¥ a1 5G Al 2282 9] % o} 7] Bl A
(architecture) W Ul E ¢ = 7] & (NF: Network Function)l:— ko] Az F 2
(interaction)= U3} o] 271A] vbal 6 & e 4= Q)

- FZ& ¥ E 73 (representation): 2711 2] NF& (ol & 501, AMF % SMF) 7}+9]
A--4 Fx A EE 5ol N1l 28l 7]« ¥ = NF& Wl NF A8 25 b
o] 43 F2ha YT

lil

&
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[68]

[69]

[70]

[71]

[72]

[73]

[74]

- 2] 22-7] 8t 3% A (representation): A o] 3 H (CP: Control Plane) W HIE$] = 7]
SECE £, AMPS & SISH U EL A 755l ALl o] AH|2of oA
25k A& 383t} o] T2 H 2% A5 A-t)-# (point-to-point) 2= FE QI
E (reference point) %= 3 &&HC},

5GC(5G Core):= 48 T @ 4a5S E3He 4= 9o, 12 Foll A 4
st AA 2 D o] 5 A #2] 7] 5 (access and mobility management function,
AMF)9} Ml #2] 7] 5 (session management function, SMF) &} A 2 A o] 7] 5
(policy control function, PCF), AF-8-Z} 3™ 7|5 (user plane function, UPF), ol & ¢]
A o] 4 7|5 (application function, AF), &3} ] ©] ¥ ¥ ¢](unified data management,
UDM), N3IWF(non-3GPP interworking function)& 3 &-$+},

UET= gNBE ¥ §8F= NG-RAN(next generation radio access network) S & 3]
UPFE 713 tlole WESAZE AAHr) UEE A1 = A &= ¥]-3GPP A 2,
of 71 o}, WLAN(wireless local area network)E =3l A t] o] g A H] A& A F1Hk-E
T ME} H|-3GPP A 25 s1o] Y E 9 =10l ;] &A]17]7] 918k, N3IWE7} 1l 4]

2= o]ﬂ.

N3IWF: H]-3GPP Al 2~ ¢} 5G A =8 1Ho] QIE| )7 & el sk 7] 58 53
stc}. UEZ} H]-3GPP 9 Al 2~(al]: TEEE 802.112 U A o] A = WiFi) 9} 12 ¥ 4 §-
UE+= N3IWFE E-3l 5G Al =83 2= 5= 3t} N3IWF= AMFS} Alof A1
W& star, diol g A4S 98 N3 Sl o] A5 53] UPFS} 14t

AMF+= 5G /«] Zglol A A 2 B o] FAd S ¥l e = Jlvh. AMFi= NAS(non-
access stratum) H.9FHS #&]5l= 7] 5& & 4= At} AMF= ofo]l & 4 H(idle
state)ol| A ol A & BEH = 7o AT + AUk

UPF= AR-&2L9] H ol B & &Alst 7] 3 Alo]| Efol 9] V& 3l
U} UPF === 440 o] 55419 S-GW(serving gateway) 2 P- GW(packet data
network gateway)®] A8 HH 7|59 AR L= AdFRE S 5 9l

UPF ZFA O] 54 4 4: Y] E 9] = (next generation RAN, NG-RAN)9} o] Y| E
A= Afol o] BAH &2 F AL, gNB2F SMF Abol o] tlol B A2 E fA]8h+=
[ 4olv, B UE7F gNBoll o] el A AR &= & o oll 43 o]-53k= 4 ¢, UPF
= oled 7% 52 21 E (mobility anchor point) & 3-& 4=38) gt} UPF+= PDUE &l
E95tE 715 738 9 2tk NG-RAN(A: 3GPP & #] =-15 o] Fol| A 4 2]
%] i= NG-RAN) 14101]/‘14 ol FAE &l UPF= A && 98T Utk &
3, UPFi= Uh2 3GPP Y| E 9] Z(oll: 3GPP H 2] 2-15 M ol] A 2] ¥ = RAN), o &

& 0], UTRAN(UMTS(universal mobile telecommunications system) terrestrial radio
access network)), E-UTRAN(evolved-UTRAN) ®=+= GERAN(GSM(global system for
mobile communication)/EDGE(enhanced data rates for global evolution) radio access
network) 2t 2] o] 5d& $1%F P7 FJAEZA 75 =5 Itk UPFL= HlolE
Y ES]AE gFst o] B QIE 3| o] ~ 9] <& 5 H(termination point)l] 3l &3 5= 3l

.

-
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[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

PCFE= AFIALe] A A& o] ah= o]t} AFE= UEC 7] of 2] A =5 A&
3t7] 913t A ¥ o]t} UDM<Z 44 tf] o] & 41| HSS(home subscriber server) ¢} 2
ol, 7t A} G HE ] 3= A B o]t} UDMA60)2 7+ At A BE F 3} dl o] ¥
174 4> (unified data repository: UDR)®l #| 28} 31 #2] gk},

SMF+= UE®] IP(Internet protocol) =425 @@ et 7|52 7T -+ Ut 17
i1, SMF+= PDU(protocol data unit) A A 2 Al o] & 4= 9l

ola} A o] He| 5 913, AMF, SMF, PCF, UPF, AF, UDM, N3IWF, gNB, ¥3=
UES) tha sl 5= Aebe 4 glom, B A ol do] g EE A V]
A Abere Azate] B4 4 3l

%= 32 E Aol -8 715 g NG-RAN 5GC(5th generation core) 2] 7|54 -
g o o & L A[ gt

538 Farshy, UES A4 o RANE &3l vl o] B Y| E9] Z1(data network, DN)
o} AAHT} Ao} HHAH 7] 5 (control plane function, CPF) ‘=== 44|t} ©] & &
A1 2] MME(mobility management entity)2] 7|5 A+ = L+ S-GW(serving
gateway) 2 P-GW(PDN gateway)2] Alo] ¥ 7|59 AH = & F8gtr}
CPF ==+ AMF®} SMFS ¥3ght}

UPF === ARg-2L 8] Ho| B 7} &4l B = Alo] Ef o] 9] 7] 5-& 3 gt

215 A 7| 5 (authentication server function, AUSF)< UEE 15 % ¥ 3t}
Y E Q] 3 &efo] 2~ A B 7] 5 (Network Slice Selection Function: NSSF)+= $<5}
= kel 2 U EQ A Eefol & 9 g mEot)

U E 9 =1 F7) 7] 5 (network exposure function, NEF)&= 5G 0] 2] 40|29} 7]
& FASHA Fl ek WA U S E Alw skt

5 30 v R 2 ¥ 91 EL= v Z Uk NI UESF AMFREel 23 &
EAEE YERITE N2-& (R)ANZF AMF {bol] @l @ 2 E A EE Lebdith N3
2 (R)ANZ} UPF ztol] #l 3§ 2~ Q1 EE VeI th N4-2 SMF9} UPF {hell ¢ 3
A2 XA EE YEIT N5 PCFH AF Zholl 2l A~ EQTEE YEFINT N6
+ UPF$} DN gkl 3 2 Q1 E S Yttt N7-& SMF3 PCF {tel ¢l H &
2~ X Q1 E & Vet N8 UDM¥} AMF Zholl |l @~ ¥ QTEE YEFINTE N9
2 UPFE ztol] A9 &2 ¥RIEE YERIT N10-2 UDM ¥ SMF 7tef] @3 & 2~
EAEES YEFATE N11-2 AMFZ SMF 7hol] gl @2~ EJQEE veldlth N12
& AMF¥} AUSF ZFell g3 @ 22 £ E S YeRdIth N13-2 UDM ¥} AUSF ZH

A Hd 2 XJAEE YEIT N14-2 AMFE {Holl g3 d 2 £ EE eI
N152 H]-2 7 A }2] @ (non-roaming scenario)l] 4|, PCFS} AMF 2] 2| 3 #
¥ E, 27 Avd] oA, AMF2} HHE- Y| E 9] H (visited network) 2] PCF F2]

A A EES YERAL N162 SMFE (bl Al d2 £ EE vepdl
N22-% AMF9} NSSF ghol] @3 2 21 E S v ettt N30+ PCF2} NEF 1+
gl 2~ ERJAE S VERTE N33 AF9} NEF {Ho] #lH 8 2~ ER1E S et

A
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[84]

[85]

[86]

[87]

[88]
[89]

[90]

[91]

71 A AL aE Fzske] F43E 45 9l th N582 AMFS} NSSAAF <ol &) 3 % 2~
EQJNEE YEPITE N59= UDM Y} NSSAAF Ftol] gl @ 2~ X1 E S el
N80 AMF<2} NSACF ztel ¥l e 2 E£JQE & LEIT N8I SMF2} NSACF
ol A2 ERIEES YEbth

T Qe o] A ZREREZLS3GPP FA A& W AE 7|REe = gkt A
Sl Ho] A~ T2 EZ2 3 A 0 2 22 A5 (physical layer), ‘3] o] 1 A AF
(data link layer) 2 Ul E 9] 21 A 5 (network layer) &2 o] Fo] x|, 4= o7E
ol AH A5S 3k A2 3 W (user plane) T} A ] /\]E(s1gnahng) AL
g Ao HA (control plane) &2 -F-H T},

IREI AZTEL EA Al "ol A g o]z sfabe] A A8 7k AFS
Z:(open system interconnection, OSI) 7| F. 2 9] &}9] 37 AlZ& vt oz
Ll(layer-1), L2(layer-2), L3(layer-3) & %2 4= 3l

ola}, B A= FA TR2EFH| 7 AFS *é“éﬁiﬂ}. 5 4= 2 7R Aol A8 7
5k 5G(5th generation) A] 2~ &1 2] AdHEA Q1 o} 7| €1 A o] o & LA ST

T4 ZU_ 3FH, AS(access stratum) A 52 & 2l (physical, PHY) |5, vl A % 4
Ao A, T4 © A A o] (radio link control, RLC) A5, #| %l ] o] B] 4=¥ (packet
data convergence protocol, PDCP) A| -, %1 Z}-¢l A o] (radio resource control,
RRC) Al5& 23 = glom, 2 Aol 7] 23k 542 & 4 ool 2 7i4
TE A 71 A AFRE FEste] E2 s 4 ol

2 IiAL e A A A A A

B A = FA4 54D A 228l of) 5] PLMN(Public land mobile network)-S- 41 813} 7|
Ak Aol FA| H o2, B /A= AlE GAA o T E AA 2~ 7] 29 o
ol 7] wksto] Yo SENSE(signal level enhanced network selectlon) Ag 7hs
o] %-& A7 3stal, SENSE 4§ 7hs o] %0l 7]4ksle] PLMN 4 8l & =3 ob+= &
4 5 el oy 3 2o ok

GHe VX FOREE HREEI|AEY] = A A AW E S50 453
Ag Aesho] A Ak o F, WL A2 0 T4 40T 8=
04 HES] A A4E 4= 31t} o & &9, PLMN(public land mobile network)

2 MCC(mobile country code)®} MNC(mobile network code)Z -4 = 4~ )

t}. 1714, HPLMN(home PLMN)-2 ©'ZHol] 4 o] 5] 3= PLMNY &= $) 2.,
VPLMN(visited PLMN)-2 2H2he] @ 4] 9{ %] of] 7] 23 PLMNY <= St} H 4
EHPLMN(cquivalent HPLMN)-& HPLMN 3} %531 PLMN-S %] 4 8t 4= g 0.1
ko] USIM(universal subscriber identity module)®l] 2] ~E 7} A€ 4= glo), o
e 9 M9 7F 2 PLMNS A 8leh 4= 9l o PLMN A B& 255 A8 5=
(automatic mode) == 774 Y. = (manual mode) % 3Fu}ol whE 4= At}

TA A2, wido] B2 (tun-on) ¥ AL = A B2 BV A A oA F
Al 7hes A B A ZE Fol o, W& PLMN A 82 =8 3k 4= gl ), vhid-& n}

A etol] 55 ¥ PLMNS 9412 0 2 X3} 7 1}, HPLMN 3= EHPLMN ¢ =~ E
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[92]

[93]

[94]

[95]
[96]

W o] PLMNS A elsla, o]o] Y E Y Fe)] 523 5= glt}. whzo] HPLMNO| U}
EPLMNe®|| 4 £:3}4] %3} -, e uSIMel] A 4H %*_%}%’4 AH| 7] %
3t & PLMNS A Elsh 4= Qi) <5, vhih& PLMNe| o g 9-X <=9 4 1 o]
7] Z&to] PLMNS A el &t .
o & o, AHE 2o 7] 23Fe] PLMNS A B &= 49 vhde 7] A4 H
X910l 7] %3] PLMNS A5 02 AElsh 4= Qi) 4| & o7 e
HPLMN, EHPLMN, UPLMN(user PLMN) 2 t} & (other) PLMN <= ¢ & PLMN<

>0

%0,
o

[‘

As o AEEh 4= glon, ool A H A ofy e = 9tk thE ol 2, vl B
=oll 71Zz8te] PLMN A B & =8 8hi= 79, & 14 7H5 3 PLMN 2] =&
& FAl8ka, A E e PLMNe| 17248 =33 5= gtk o] wl], PLMN A Blell 7] %

gtel A1 ¥ PLMN& A 8lshz AL 7hs e o= glom], S50l e om 53
¥ 3@ PLMNO| U] o] A 53 A ¥ %] of &t 5= itk

LG ol & 5o, 27l 7] 238k PLMNS A 8 8h= 49, &2 HPLMN©|
obd VPLMNe M M B 25 Al gibs 5= )l o & 5o, @2 UsIMel] A%
" Aol 7] 33ke] HPLMN®| Aw 2] £](el: -2 57h el PLMN| 552
ATt o & Eol, & 7] 4 0 2 HPLMNS A& = 9] o v}, At 7] o]
o] gH A ¥ = A2 okt

ok, 2 whdo] PLMN A B3} #H& 81of SOR(steering of roaming)-> #| o] 3
H o]l A HPLMN©| A & 3}= PLMN/ 9 A| 2=-7] < (access-technology) %= %2 ¢ |
o|Edt= Z1& o ul gt} Wik A 5 5hE PLMN/A A =714 238 3,1 Algt 4
Slom, A1 PLMN/ Al 2271 5 2] 2 Eof] 7] & 8Fo] PLMNS A 8 e <= §)
=, S A 2 7ol A S # ol E ol 2] 8l A o] ¥ = PLMN(operator controlled
PLMN selector with access technology) --A1<=9]1 7} =41$F PLMN 2] ~E = H 7
g 5 ATk

o8t [ 1]<= TS 23.122 v18.2.0¢1 A &3] ¥l PLMN A1 Ble]] & ¥l dx}ol ),
1]

=l
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[97]

[98]

443 PLMN selection

The registration on the selected PLMN and the location registration are only necessary if the MS is capable of
services which require registration. Otherwise, the PLMN selection procedures are performed without registration.
The ME shall utilise all the information stored in the SIM related to the PLMN selection; e.g. "HPLMN Selector
with Access Technology”, "User Controlled PLMN Selector with Access Technology”, "Forbidden PLMNs",
"Equivalent HPLMN", see 3GPP TS 31.102 [40]. The ME shall also utilise the extension of the "forbidden
PLMNSs" list that it has stored locally on the ME if available.

The ME shall either utilise the "Operator controlled PLMN Selector with Access Technology™” that it has stored
locally on the ME, or the Operator controlled PLMN Selector with Access Technology" stored in the SIM, for the
purposes of PLMN selection.

The "HPLMN Selector with Access Technology", "User Controlled PLMN Selector with Access Technology"
and "Operator Controlled PLMN Selector with Access Technology" data files in the SIM include associated access
technologies for each PLMN entry, see 3GPP TS 31.102 [40]. The PLMN/access technology combinations are
listed in priority order. If an entry indicates more than one access technology, then no priority is defined for the
access technologies within this entry and the priority applied to each access technology within this entry is an
implementation issue. If no particular access technology is indicated in an entry, it shall be assumed that all access
technologies supported by the ME apply to the entry. If an entry only indicates access technologies not supported
by the ME, the entry shall be ignored. If an entry indicates at least one access technology supported by the ME,
the entry shall be used in the PLMN selection procedures if the other criteria defined for the specific PLMN
selection procedures are fulfilled.

The Mobile Equipment stores a list of "equivalent PLMNs". This list is replaced or deleted at the end of each
location update procedure, routing area update procedure, GPRS attach procedure, tracking area update procedure,
EPS attach procedure, and registration procedure. The list is deleted by an MS attached for emergency bearer
services or for access to RLOS after detach or registered for emergency services after de-registration. The stored
list consists of a list of equivalent PLMNs as downloaded by the network plus the PLMN code of the registered
PLMN that downloaded the list. All PLMNs in the stored list, in all access technologies supported by the PLMN,
are regarded as equivalent to each other for PLMN selection, cell selection/re-selection and handover.

When the MS reselects to a cell in a shared network, and the cell is a suitable cell for multiple PLMN identities
received on the BCCH or on the EC-BCCH the AS indicates these multiple PLMN identities to the NAS according
to 3GPP TS 44018 [34], 3GPPTS 44.060[39], 3GPP TS 25304 [32], 3GPPTS 36.304[43] and
3GPP TS 38.304 [61]. The MS shall choose one of these PLMNs. If the registered PLMN is available among
these PLMNSs, the MS shall not choose a different PLMN.

The MS shall not use the PLMN codes contained in the "HPLMN Selector with Access Technology" data file.

It is possible for the home network operator to identify altemative Network 1Ds as the HPLMN. If the EHPLMN
list is present, and not empty, the entries in the EHPLMN list are used in the network selection procedures. When
attempting to select a network the highest priority EHPLMN that is available shall be selected. If the EHPLMN
list 1s present and 1s empty or if the EHPLMN list is not present, the HPLMN derived from the IMSI is used for
network selection procedures.

NOTE 1: The "HPLMN Selector with Access Technology" data file is only used by the MS to get the HPLMN
access technologies related to the HPLMN code which corresponds to the PLMN code included in
the IMSI if the EHPLMN list is not present or is empty. If the EHPLMN list is present then this
data field is applicable to all the entries within the EHPLMN list.

NOTE 2: Different GSM frequency bands (e.g. 900, 1800, 1900, 400) are all considered GSM access
technology. An MS supporting more than one band should scan all the bands it's supports when
scanning for GSM frequencies. However GSM COMPACT systems which use GSM frequency
bands but with the CBPCCH broadcast channel are considered as a separate access technology from
GSM.

NOTE 3: The inclusion of the HPLMN derived from the IMSI in the EHPLMN list 1s allowed. The priority
of the HPLMN derived from the IMSI is given by its position in the EHPLMN list, see
3GPP TS 31.102 [40].

The MS may support minimization of service interruption (MINT).

[ ]e Farstd, W= PLMN A8} Al 76 8 71 552 - 9l 9] PLMN

:LEWr S4 YAl iz a1 (stationary) IoT Wo] A =9] o 7] w3}
o] PLMN< 415”3} A5 ,éﬂDL Al A Al A5 Al 7] 7F 2 PLMNO| &
Al glol| &= B3} a1 NS A7 7F @A 8] 2FolA E o] B7FsstA

TEo] A ELL ] B 912 (data connection)& F-X& o ¢l =2

_,r>~

P

[e)
Py
M99 PLMNE A% 8 0.2 Aeshi= 497w 5 9ok o] 45, a
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[99]

[100]

A IoT S22 AL dlolH A% e 5= gl "ot ool uhe}, 3GPP
TSG CT(technical specification group core network and terminals)] ~155-°l] <] 3]
SENSE(signal level enhanced network selection) WID(world inequality database) &
5%t 3+/d-¥] PLMN(public land mobile network) A B} ¥HH o] A4-¥ 51 9l T}, S+
%l PLMN(public land mobile network) A1 8] ¥H -2 PLMNE| =41 Al 7] 7F 574 4l
T YARAE 2Feh= A, s Al dAgle] i F PLMNS A gsh= W
© & 4], SENSE 7|§ 2 & A ¥t} &, SENSE 7| o] #]-g-o] 7} whikof
PLMN A&} Wiio] =25 a1 3l

[35 2]F TS 23.122 vI8.2.001 A 3] 2~ 9] & W= AW el A] 3|5 A9
PLMN A1 Elel] #&1 | 2ol t),
[352]

1
4.4.3.1 At switch on or recovery from lack of coverage
At switch on, following recovery from lack of coverage, or when the MS stops operating in the SNPN access
mode:

a) if signal level enhanced network selection is not applicable (see clause 3.11) or when referring to case x)
of clause 4.4.3.1.1, the MS selects the registered PLMN or equivalent PLMN (if it is available) using all
access technologies that the MS is capable of without considering the "Operator controlled signal threshold
per access technology™ stored in the USIM; or

b) if:

- signal level enhanced network selection is applicable (see clause 3.11); and
- the received signal quality from a candidate PLMN/access technology combination comprising of a
registered PLMN or an equivalent PLMN (if it is available) is equal to or greater than the "Operator
controlled signal threshold per access technology” of the access technology configured in the USIM.
the MS shall select the registered PLMN or equivalent PLMN (if it is available) and the access technology
for which the received signal quality 1s equal to or greater than the "Operator controlled signal threshold
per access technology" stored in the USIM. If for the registered PLMN or equivalent PLMN there are two
or more access technologies for which the received signal quality is equal to or greater than the "Operator
controlled signal threshold per access technology™ stored in the USIM, it is up to implementation which
access technology is selected by the MS.
and if necessary (in the case of recovery from lack of coverage, see clause 4.5.2) attempts to perform a Location
Registration.

NOTE 1: The MS in automatic network selection mode can end the PLMN search procedure once the

registered PLMN or equivalent PLMN is found on an access technology.

NOTE 2: An MS in automatic network selection mode can use location information to determine which

PLMNs can be available in its present location.
EXCEPTION: As an alternative option to this, if the MS is in automatic network selection mode and it finds
coverage of an EHPLMN, the MS may register to that EHPLMN and not return to the registered PLMN or
equivalent PLMN. If the EHPLMN list is not present or is empty, and the HPLMN is available, the MS may
register on the HPLMN and not return to the registered PLMN or equivalent PLMN. The operator shall be able
to control by SIM configuration whether an MS that supports this option is permitted to perform this alternative
behaviour.
EXCEPTION: As an alternative option to this, if the MS is in automatic network selection mode, the MS has a
list of "PLMNs where registration was aborted due to SOR" and the registered PLMN is part of the list of "PLMNs
where registration was aborted due to SOR", the MS may choose not to return to the registered PLMN or
equivalent PLMN and proceed as defined in clause 4.4.3.1.1 with the exception that in iii), the MS considers
PLMNs which are in the list of "PLMNs where registration was aborted due to SOR" as lowest priority.
EXCEPTION: In A/Gb mode an MS with voice capability, shall not search for CPBCCH carriers. In A/Gb mode
an MS not supporting packet services shall not search for CPBCCH carriers.
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[101]

[102]
[103]

If successful registration is achieved, the MS indicates the selected PLMN.
If:

- there is no registered PLMN;

- registration is not possible due to the PLMN being unavailable or registration failure; or

- signal level enhanced network selection is applicable (see clause 3.11) or when referring to case x) of

clause 4.4.3.1.1, and the received signal quality of all access technologies (if the MS is capable of and if it
is available) from the registered PLMN or equivalent PLMN (if available) is lower than the "Operator
controlled signal threshold per access technology" stored in the USIM of the corresponding access
technology.
the MS follows one of the following two procedures depending on its PLMN selection operating mode. At switch
on, if the MS provides the optional feature of user preferred PLMN selection operating mode at switch on then
this operating mode shall be used. Otherwise, the MS shall use the PLMN selection mode that was used before
switching off.
EXCEPTION: At switch on, if the MS is in manual mode and neither registered PLMN nor PLMN that is
equivalent to it is available, but EHPLMN is available, then instead of performing the manual network selection
mode procedure of clause 4.4.3.1.2 the MS may select and attempt registration on the highest priority EHPLMN.
If the EHPLMN list 1s not available or 1s empty and the HPLMN is available, then the MS may select and attempt
registration on the HPLMN. If the MS supports CAG and needs to select or attempt registration on the highest
priority EHPLMN or HPLMN, the MS follows network selection procedures of clause 4.4.3.1.1 bullet m). The
MS shall remain in manual mode.

NOTE 3: Ifsuccessful registration is achieved, then the current serving PLMN becomes the registered PLMN
and the MS does not store the previous registered PLMN for later use.

EXCEPTION: If registration is not possible on recovery from lack of coverage due to the registered PLMN being
unavailable, an MS attached to GPRS services, attached via E-UTRAN or registered via the NG-RAN may,
optionally, continue looking for the registered PLMN for an implementation dependent time.

NOTE 4: An MS attached to GPRS services, attached via E-UTRAN or registered via the NG-RAN should
use the above exception only if one or more PDP contexts, PDN connections or PDU sessions are
currently active.

EXCEPTION: At switch on, if the RPLMN is a PLMN with which the MS was registered for disaster roaming
services and the MS is registered via non-3GPP access connected to SGCN or an NG-RAN cell of the RPRLMN
broadcasts neither the disaster related indication nor a "list of one or more PLMN(s) with disaster condition for
which disaster roaming services is offered by the available PLMN" including the MS determined PLMN with
disaster condition or an allowable PLMN is available then the MS will ignore RPLMN and its equivalent PLMN.

219F o], @ SENSE A& 715 o] ol G2 PLMNE e at) 714
g;cz, SENSE #|-&0] &7}5 %k -7, @2 USIMol| A5 oA 2 7] satr)
G Aol o] &l Ao =] = 41 & < A %] (Operator controlled signal threshold per access
technology)E L& 51 4] o} stal, X9 7}53t B& WA 2 V| wES o] &5}
PLMN-2 A 83t} Bb | SENSE 4 g0 7}5 3k 749, &2 USIMell A7 o
A 2= 7] ntt) g 2le o8] Ao ¥ = AT AR E 28 3te] PLMNE A1 E]
gt} =5, @& SENSE 2]-8-0] 715 §kA] of ol 7[gkate] e B Al

A 710l the} PLMN A 88 4=3) 3hct,
[3% 3]- TS 23.122 v18.2.000 A 3| ¥l SENSE %] & |- & ¥
[3%3]

el dAfol

F’
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[104]

[105]

[106]

[107]

3.11  Signal level enhanced network selection

Signal level enhanced network selection applies only to NB-loT, GERAN EC-GSM-IoT and Category M1 or M2
of E-UTRA. An MS supporting any, or a combination, of NB-1oT, GERAN EC-GSM-IoT and Category M1 or
M2 of E-UTRA shall apply signal level enhanced network selection if the following conditions are fulfilled:
1) The MS is in automatic PLMN selection mode;
2) The MS supports the "Operator controlled signal threshold per access technology" as specified in
3GPP TS 22,011 [19];
3) The MS is configured for using signal level enhanced network selection as specified in
3GPP TS 24.368 [50]; and
4) The "Operator controlled signal threshold per access technology™ is configured in the USIM.
NOTE 1. The usage of the "Operator controlled signal threshold per access technology” is intended only for
IoT stationary devices (see 3GPP TS 22.011 [19]).
NOTE 2: "Operator controlled signal threshold per access technology” is not expected to be supported by
non-loT devices.
The MS can be configured with an "Operator controlled signal threshold per access technology™ stored in the
USIM (see 3GPP TS 31.102 [40]) consisting of one or more entries, each containing:
a) ahome operator controlled signal threshold; and
b) an access technology.
The "Operator controlled signal threshold per access technology" is specific for a certain access technology and
when applicable, applies to all allowable PLMNs with the corresponding access technology combination.

Editor's note (WI SENSE, CR 0952): It is FFS whether HPLMN can use CP-SOR procedure to update the
signal level enhanced network selection in the USIM.

of el vhe} o], vk 471 9 EH%O] &%= 2 9 SENSE %] Xﬂl

ol 7be gt Ao w kgl 478 2 EL dde] A5 PLMN A1 8] o 9]
ofof 3h-& A AJeh= Al 271, ddo] A~ 7] B2 FG Aol o) Aloj= =
Al & 1 A %] (operator controlled signal threshold per access technology) = x| sfof
gh& A AlehE A2 231, dEo] SENSEE o] &5t 5 -4 H o glofof & A
AlSH= A3 271, 2 USIM(universal subscriber identity module) of A~ 7| H
2 Aol oal AlofE = A% dAA 7 HA E o] glofof 3h& A Al 8= A4
&= e 2
NA| 2= 7] sz wprt T':og el 2] 3f] A o] ¥ = A& ) A %] (Operator controlled
signal strength per access technology)i= USIM WF&] EFqegr 2HQ ol 9] 3l A A]
=3

3GPP TSG CT1 L& 9] =9lo) wp= W, USIM W EFoest Q& o] 8} [ 419

Te 722 Y.

ﬁi

KeN
=

=

[3E4]
Identifier: ‘6F02' | Structure: transparent | Optional
File size: X bytes, (X21) | Update activity: low
Access Conditions:
READ PIN
UPDATE ADM
ACTIVATE ADM
DEACTIVATE ADM
Bytes Description M/O Length

1 SENSE enabled by operator M 1

2 - X+1 "Operator controlled signal threshold per access | M X bytes

technology™ parameter TLV object
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[108]  [3F 4]} ££°], EFocst ¥ <> SENSE 7] 50] 2 Aol ol aff &4 315 2f=A]
04 B2 A s AR, 5, & Aol 28 A3} ¥ SENSE(SENSE enabled by
operator) 4 B NA 2 V] Enpr) & Aol 2] & Ao = = 21 & <) A X](Operator
controlled signal strength per access technology) 4 H.& 3. §+éht},

[109]  EFocsy 30l 2] all A A 5= Al 2 7] mvie} &G Abol] o8l Aloj ¥ = AT 9
A 2] (Operator controlled signal strength per access technology) 4 H.3= ©]3} [3% 5]9}
i =

[110] [3%5]

Description Value M/IO/C | Length {bytes)
Operator controlled signal threshold per 80 M 1

access technology tag
Length 3n
Access Technology 1 -
Operator controlied signal threshold per .
access technology 1

Note
2
1

oOl0|1=%

Access Technology n --
Operator controlled signal threshold per -
access technology n

olle
—h

Note: The length is coded according to ISO/AEC 8825-1 [35]

[111]  [3& 518} o], AAl 2 7] smpr)y g Abol] o el Aloj ¥ = A& A=, A 2=
71 Rl Al 2 v zol] ek Al 2 Vst g Abell of #lf Alof¥ = A e
PAA o THE 4hs 3o

[112]  HAzdhupe} o], AA 2 Y Enpr; -G 2bo]l ol af] AlofH = A a dAA 4R
= NAlE V] Emb G Aboll of ol Ao B 1= AT A Ao hE ghe A B
Rkofu e, dhd g A2 V]S A A G o] B 501, EFocesy Y2 ©] 3} [3 6]

[113] [3£6]

CASE 1: MS supporting only GERAN EC-GSM-IoT, not supporting NB-IoT and Ca
tegory M1 or M2 of E-UTRA

EFOCST

{ SENSE enabled by operator : 1,

Number of list : 1

Access Technology : 00000000 (1™ octet), 10000100(2" octet) : GSM without EC-GS
M-IoT }

CASE 2: MS supporting only NB-IoT, not supporting GERAN EC-GSM-IoT and Ca
tegory M1 or M2 of E-UTRA

EFOCST

{ SENSE enabled by operator : 1,
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[114]

[115]

[116]

[117]

[118]

Number of list : 1
Access Technology : 01100000 (1™ octet), 00000000(2" octet) : E-UTRAN in WB-S1
mode only }
[ 6]% 20l EFocst 7 €2 ToTol W&l Al 7] & “”(oﬂ'NB-M FE,
WB-S1 2= 5)o] 2lof] t}& M|~ 7] & BF)(el: E-UTRAN in WB-SI &
GSM without EC-GSM-IoT &) A A& 4= 9lt}. o] 7] 4, NB-S1 2= += E}% ol
Al 2= Al 2= glo| A @A) A2 Q1 4 A2 Y E 9] A7) NB-IoToll & &l E-
UTRAE F3ll U ES = A 8] 220f] tf gt M|~ 5 A F3he 9| v &hr). WB-S1
E=ts A2 ALl A ARl A Tl FA Al U EL] A7 ST R E oA

2}538kaL, NB-S1 B0 A 2Hg5kA] o} gk 9w g}, 3, EC-GSM-ToT+=
TIoTell th&k GSMe| 24 AW el#] 2hs& 7 Péﬁhﬂ ah= 7] 5ol

ko] NB(narrow band)-IoTE X Y 8F= 749, @& JoTol] & ¥ NB-S1 &
T E= WB-S1 B AL V] w Bl e A @ o] 5, @i ToTell #d
H AL 7 E B]lo] obd thE A2 Y w Bl A8k U E S Aol A A

g 5 Q) o] & B0, vrto] NB_IoT 7Hs Wi o] i, EFqes 3 0] A A 3}i=
NA 2 7]z 0] WB-S1 =9 E-UTRANS! 7 -, @& s & v E9] 1o A 2 &
2 o gl

wkeb A, SENSE A& 7 ol -5 kgl 21O A, ERoesr o ol &f 3 %[ A 5
= Az 7]zl ek @e] A9l Thg of 7t are] ¥ of of gt

A AN w2, [3% 319 4708 2 Eo] TFHE = A, &l SENSE
7% A&ol 7 A 2 o= IFEn. 53, [3F 319 4 2300 =R, vl
<= SENSE 7| 59| A& o7& ddstr] Asl, A2 7zt &g Aol o &
Ao} ¥ = 215 A X (operator controlled signal threshold per access technology)”}
USIMell A4 o] gli=A] gkl gt} 1efu), oA 2 7] 4mbc) 2 2}ol] o] &) A
o ¥ = A= YAAZFUSIMO A H o Ql=A] of F-ofl w2} SENSE 7] 52 4
€ AFE ddsh= A2 At ol stnt. o] =, MAl L Vs mh) & Al
of ] Ao ¥li= Az AAAE A A 8= USIM W EFoesr L ©] EFppynwacr 33
g A2 V] zol thet RS 58] witol vk whekA, USIMell Al 2 7] <=
e @Al el Aol ¥ = Aa dAAZE A AT ek, 54 ToTel ¥d ¥
NA| 2 755 A8k @S EFocsr ol o8] A A 5= B2 AA 2 7=
E 5 Qo= st A2 7)ol ToTell ZHAE A~ 7414 gelad I

7k

r*o

™

2

ol
o Oéﬂ A Wboﬂxﬂ 7N4eE F 2o
I QX ¥ = A9, @2 SENSE 7] 5
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[119]

[120]

[121]

[122]

[123]

[124]

[125]

[126]

EFocsr 910l 23] A A 532 91422 7|65 5 H o] 3hujol ehito] A 915}
o4 2 743k AR F A o} Bhz 7§, @ SENSE 7] 59] 480l Brbsd

o & 5o, [3 4]9] CASE 1 & CASE 29l thal| 33138, CASE 1 2 29 @
7yz7Le. SENSE 480 ] B7ls3 Ao 7 AA s}

CASE 19] 29, &h& GERAN EC-GSM-IoT®}H2 %] 13} 41, NB-IoT £ E-
UTRAS] 7} a1e] M1 &= M2E A 3hA] o}y g}, o] wfl, ERgesr 9H Y W] <
M 2= 7] 422 GSM without EC-GSM-IoT(Extended Coverage in GSM for Internet of
Things)Z 44 o] 91t} =, CASE 19] HA| 2 7|42 EC-GSM-IoTE #] Y }4]
ol gt} uheh A, TGS ERoesr 3t o A o] frashA] ol gk 21 0 = wdkat
3L, SENSE 7|5 #-&0] E7lsg sl o= A gt

CASE 29| 7%, &2 NB-IoT%-2 A 91 8}31, GERAN EC-GSM-IoT 3 E-
UTRA®] 7Feate] M1 1= M2E A1 9 3%1 OM gt o), N A 2 V]2 E-
UTRAN in WB-S1 mode only @ A4 A ¥ o SJt}. <5, CASE 22| A2~ 7] &2 NB-
ToToll ¥ ¥ ¥ =<l NB-N1 &= 2 WB-N1 353 Al shA] of ] gk, whetA,
WS EFoesy 34 o] Ao fa.8kA] o} g A1 o & Aykatal, SENSE 7|5 4]
ol B7Fse A o2 A} o] 7] 4, NB-N1 K.E3= U5 f Al 2= A] 25l o
A @A Aqu] 2 ol A A 2 Y E Q] A7) NB-ToTell 218 SGCNol| 914 ¥ E-
UTRAE £ 5G Y EY = Au] o) thak AA| A5 A5 é; < 97| gtk WB-NI
EE= O A Al 2dol A s Al 22/l o] SGCNell 912 E-UTRAE °]&
sto] N1 B =of| A 253151, NB-N1 =0 A 253}~ OM gh& o] ket

A= gk upe) o], 2 A= whido] 54 JoTeol
= 739, USIM®| EFocsr 3t el o] aff A A ] = oA
N A 2 7] o] whitbo] X dhi= A2 V] ‘?:_]_
1 A3tel] 7] 28Fo] SENSE 7|5 2] 4§ o7& ddsh= Wetks :

A A S-S 918 usiMol] A A A 2~ 7] s 2 2l 2] #l) Ao

VAKX -4 8h= W el thafl Qo ghe). 53], A A 7742 HAl 2~
Z1Enpt) G Ao o) Al = AT AAIA] G Rl sl o] o] AAA B
RN 2 Vol e AR IF ESHE S Ao et v L, A A
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upeba, 2 HAl = A 2 7] atet G Aol o] &) Ao ¥ = Al s A A
of gk g ®.oll SENSE 7|5 &4 oAFE A A8t =G Akl /]°H 23k
SENSE(SENSE enabled by operator)& 7}8h= 31 -& A|QFst}, =5, E 7| Al 9] 4
Alefol] whE HA| 2 7] szntr) -G 2pell o &l Ao ¥ = Al YA =

]
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[136]

[137]

3.11  Signal level enhanced network selection

Signal level enhanced network selection applies only to NB-IoT, GERAN EC-GSM-1oT and Category M1 or M2
of E-UTRA. An MS supporting any, or a combination, of NB-IoT, GERAN EC-GSM-IoT and Category M1 or
M2 of E-UTRA shall apply signal level enhanced network selection if the following conditions are fulfilled:
1) The MS is in automatic PLMN selection mode;
2) The MS supports the "Operator controlled signal threshold per access technology" as specified in
3GPP TS 22011 [19];
3) The MS is configured for using signal level enhanced network selection as specified in
3GPP TS 24.368 [50]; and
4) The "Operator controlled signal threshold per access techmology" is configured in the USIM with "SENSE
enable by operator” and one or more access technologies which can be applicable for associated IoT RAT.
NOTE 1: The usage of the "Operator controlled signal threshold per access technology” is intended only for
IoT stationary devices (see 3GPP TS 22.011 [19]).
NOTE 2: "Operator controlled signal threshold per access technology"” 1s not expected to be supported by
non-loT devices.
The MS can be configured with an "Operator controlled signal threshold per access technology” stored in the
USIM (see 3GPP TS 31.102 [40]) consisting of a "SENSE enabled by operator” and one or more entries, each
containing:
a) a home operator controlled signal threshold; and
b) an access technology.
The "Operator controlled signal threshold per access technology" is specific for a certain access technology and
when applicable, applies to all allowable PLMNs with the corresponding access technology combination.

Editor's note (WI SENSE, CR 0952): It is FFS whether HPLMN can use CP-SOR procedure to

update the signal level enhanced network selection in the USIM.
I

[3 6] FFarstad, W2 1) WA 4)2] 275 0] RESE=A] o] ol 7] Z3}<]
SENSE 4 & 7t5 o7& A4 = st} 53], USIMell NA|l = 7 smht) =9
Apell of o] Ao 3= A& YA ZF A H o] = A9, S A 2 V]
%%Wﬂﬂﬂﬂﬁﬂbﬁiﬁﬁﬁ]PﬁmﬂﬂiiﬂﬂﬂoiW4pPUq
o] RESH =4 o5 AA T 4= v}, A2 V] snrl &ALl o] 3) Ao ¥ =
AT AR = Aol o]l SENSE 7|5 o] 24 315 A=A O%r:—g— X] A=
G Atoll ol /3 3}¥ SENSE AW, & G Aol ol & Aloj¥= Nz A 4,
LA S A7) ghell | oAl 2 V] smel] T AR S Aol o}UrE BA I

32 8 Ho

For

XM] o] sl &4 3}¥ SENSE 4 H.7} SENSE 7| 5°] &
| Zkell ¥k X—ME shibe] A~ 7]szo] E ol
R A 8= 7 5-, 4)8] 27 0] 7Sy = % J
ALl <] 3 EH 3} ¥ SENSE A .7} SENSE 7] %5
AA AL AT QA Fholl T E BE A~ 71%‘501 chito] %]
1 AlBHA] of Y 3t= -, 4o Zxdo] RISE A] of s

2
12

s o2

>
>,
ot
o
= Mo
{;
ke
2

2

N
-

z of
&
&
>
>
N
g
o

of

Or m
- ol
i
o
e
—r
30,

1~
g

’
o Mo

N
o o

froe T 4
o
@

Moo o

Py
2
)
P>
N
xo, M
[o

i
3
o

>,

= 74-F, 92 SENSE 4§ s

o] PLMN-S A1 B 2k 4= glu} bRl 1) A] 4)
RESE A ofshiz A, de

Az lell 71238k PLMN=

BN <
B
*
lo,
BN
)

2
©
g
rﬂ
i
i)

rr

Mr N oX
i ol
=

op 1o i

ey



23

PCT/KR2024/095581

WO 2024/237754

[138]

oA Al A

A e 5

5]

b= 7124 olo|t]of

AA e M M=

L
=&

7HA]

L

[139]

A
o A A ghA o=

Ry A

491 50

ol # 3L oA

2014 =

A
A

i

§ 47 5 of o

5]

T

sick, 2 )AL

of o

e ERERE

RS

Far, &

=l

o] ¥ & A, 3GPP(3rd Generation Partnership Project) 5= 3GPP2

9
ol ik,

oy
A H =

Al

mmWave, THz

T
T .

% o] 83}

(R P

ar

=
T

[142]



24

WO 2024/237754 PCT/KR2024/095581

[ 1]

[dr@2]

ERE

[T 4]

[ 5]

[ 6]

TS
FAFA Al 2ol A o] of g =3 v = W ol §lof A,
SENSE(signal level enhanced network selection) -8 715 o] -5 A A3l
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4}7] SENSE 4 -8 7|5 o} -9l 7] Z3}o] PLMN(Public land mobile
network) A 8 -& F8lst= WA S 3,
#7] @] SENSE A g0l 758 45, A1 A1A ) 7] Z5he] 3]
PLMN A el o] =3 & 31
g1 @kl SENSE 480 &7hs 7k 45, Tzl 7] 2sho] 47
PLMN A1 B} o] <=3 ],
}7] SENSE 2] -8 7}°5 o] %-3=, USIM(universal subscriber identity module)
ol A4 A& 7o) A A2 A% F Aol % shte] ola
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