WO 2018/204191

PCT/US2018/029853
114
115/116/117/119 100
103/104/105/113
RAN
102a 115/116M17/119
106/107/109/115
Core Network
112
Other
Networks
Internet
114b FIG. 1A
11 103
1< Y RAN
’ 140a 106 108
X Node-B Core PSTN
102a Network
142a luCS 146 | | 144
115 RNC MSC MGW
5 i
Q 140b | lub IUPS
S Node-B N 148 | | 150
102b ur SGSN GGSN
115
i Y
SN
' 140c | |ub | 142b
$ Node-B RNC
102¢ FIG. 1C




WO 2018/204191

PCT/US2018/029853

2114

115/116/117/119

122

102

124
Speaker/
Microphone

120
Transceiver

126
Keypad

134
Power
Source

118
Processor

128
Display/
Touchpad

130
Non-

Removable |

Memory

136
GPS Chipset

138

(| Peripherals

132
Removable
Memory

139
Interference
Management
Unit

FIG. 1B




WO 2018/204191 PCT/US2018/029853
3/14
116 104 108
= ? RAN 107 PSTN
1200 2 |
eNode-B S1 MME
X2
r T 164 166
1 Serving PDN
160b Gateway Gateway
eNode-B /
1
Ry
160c FIG. 1D
eNode-B
109
Y %\l Core
170a Network
Base 103
Station R6 186 PSTN
AAA
R8
170b R6 182 R3 184
Base ASN MIP-HA
Station Gateway
R8
11721 7Y 188 112
170c . Other
R1 Base RG Gateway Networks
Station

FIG. 1E



WO 2018/204191

182a

0Old serving AMF |

(WTRU context)

\

Serving area of
old AMF

1. Registered

210

200

— -

2. WTRU moves to new
area without Registration

4114

3. Service
Request

PCT/US2018/029853

182b

new serving
AMF

FIG. 2

4. Service  Serving area of

220

180a
gNB

Xn

N2

N3

N2

N3

115
182a Core Network
AMF
/7 N11
183a
SMF
\ N4
> 184a
| —1 UPF
185a
N DN
182b
L1 AMF
e N11
183b
SMF
\ N4
NG 184b
UPF N\ 185b
N6 DN

108
PSTN

112
Other
Networks

FIG. 1F



WO 2018/204191

500

No

5/14

Connection request
received from the
upper layer

\ 4

Send periodic
registration
update

530

Yes

MICO mode ?

Yes

“all-PLMN”
egistration area

‘always-register”
indication set?

PCT/US2018/029853

510

520

540

550

Read TAID
from Sl

570
575
Store new |~~~
FIG 5 TAID
: Y 580
Register ™~
*. 585
Service
Request ~
NR 310
RRC_CONNECTED /\/ 300
- ] J
Connection
S~ NR establishment/
320 RRC_INACTIVE release
FFS 1
NR
7~ RRC_IDLE
330

FIG. 3



WO 2018/204191 PCT/US2018/029853

6/14
600
& Connection request 610
received from the ~
upper layer

620

Service Req uest”]

MICO mode ?

630

Yes
“all-PLMN”
egistration area 2
Yes
Receive TAID /\/660
“always-register” (from Sl or MO
indication set? Info)

650 No Ves

= stored TA ID?

No
Store new

680 TAID

v

Register

685 )
Service
Request

670

690

FIG. 6



WO 2018/204191 PCT/US2018/029853

714

800 Connection request received from

& ~ the upper layer

810
No

820

Service Request ?

Yes
MICO mode ?

“all-PLMN”
egistration area 2

Y

v

Send periodic
registration update

/\/
830

840

850

es
860

670 \_ Read AMF IDs
from System Info

AMF ID of TUID 870
in the list?
No 880
/\/

FIG_ 8 ‘ Register

v 890
700 4% Service Request |
r~/102 & (-J113 [J182b (~J1828 [J710
WTRU RAN New AMF Old AMF AUSF
Service Request
(MICO mode,
TUID) > N2 message p| Information Request 740
/) f) (TUID) /“/
>
720 730 750
Information Response/\/
760 (SUPI, MM context, ...)
Authentication /[Security
<+ —————-——]—————— re¢e---—-—————-"—"1F—————— >
780

RRC Connectionz 1NZ message (J
Reconfiguration

WTRU Configuration (1new TUID) (J

r)

795

FIG. 7



WO 2018/2041

91

WTRU

1010

1102

Registration ( MICO mode)

8/14

RAN

113

PCT/US2018/029853

1000

AMF

182a

1020

2 RRC Connection Request

1030

RRC Conneftion Setup

1040

RRC Connection

1080

Setup Complete (Service Req uestr

RRC Connection

. 1050
Service Request z
-]

N2 message (MICO mode)

1060
2

1070\ <

Store the “MICO

mode” in WTRU
context

Reconfiguration

FIG. 10

1021

182a
WTRU \

AMF

Registration Request
4102 (MICO mode preference)

-

g

Registration Accept

Check WTRU

profile, mobility

pattern, ...

430 (MICO mode accepted,
“always-register” indication, )

FIG. 4

400

420




WO 2018/204191

102"1

WTRU

PCT/US2018/029853
9/14
11 31 1 823‘1
RAN AMF
Registration ( MICO mode) 1110 ‘\
P

RRC Connection established

L1120

RC Connection Release ( switch

RAN decides to put the WTRU
into INACTIVE according to some
criterion (e.g. inactivity timer)

{_to RRC_INACTIVE)
1140

RRC Connection Release Reject

WTRU remains
in Connected
mode

( cause = “MICO mode” ) e

I1']60

> Option 1

1150

FIG. 11

RRC Connection Release Co

(entering RRC_IDLE)

Option 2

WTRU entors 1170 N2 connection release >
RRCIDLE 1190 Ui1s0
WIRO o102 [ RN LTI I
- ) 910
<Reglstratlon ( MICO mode) ~/ > 182a
Service Request 920
(prefer WTRU initiated Connpction release)  ~_/ >

9307

The NW accepts the WTRU's

preference according to the WTRU

profile and the network policy

WTRU determines its data
communication is over

N2 message (prefer WTRU ,~J

940

1 950

initiated Connection release)

NAS release request

960
~S

Option 1

980

-t

970 ;
~~ N2 connection release>

ﬁRC Connection Release

RRC Connection Release Re»quest 990

g

> N2 connection release

Option 2

985

WTRU enters
RRC_IDLE

995
I~/

FIG. 9




PCT/US2018/029853

WO 2018/204191

10/14

¥S IHL ‘NYLM IHL A9 'AN3S

A ovyL —

VIIV NOILVYHLSIOFY FHL
3AIS1NO 39 OL1 AaNINY313d SI LM 3HL
L1VHL NOILIANOD NO "¥S IHL OL ¥OI¥d
NOILVHLSIOFE ANODIS V NHO4d3d

L

(4S)
1S3NDIY IDIAYIS V ‘NHIM THL A9 ‘ANIS

1 ove —

NOILVH1SIOAY 18414 IHL
HLIAM @31VID0SSY VIV NOILYH1SIOAN
v 40 3AISLNO SNIFF NY1IM
JHL ANV V3V NOILVYH1SIDAY NI

TV, NV NI Q3HILSIOTYE ONIFE LON NHLIM

JHL NO d3svd NOILYHLSIDIY aNOD3IS
v '(4S) LSINDAY ADIAYIAS V 40 ONIANTS

JHL OL HOI¥d ‘NHO4¥3d AT3AILDTTTS

31vAdN NOILYHLSIDAY
JHL Y314V (4S) 1S3IND3IY
JOIAYIS V ‘NYLM THL A9 ‘AN3S

occl —

* ocy—

V3V NOILVHLSIO3Y
NI 711V NV NI d3431SI193d
S| NY LM FHL §3HLIHM ININY313d

VIV NOILVYYH1SIO3Y
1SdI4 3H1 3dIS1NO
39 OL1 d3ININY3FL3IA SI NHLM
3HL 1VHL NOILIANOD NO '31vadn
NOILVHLSIOFY V WHO4d3d

OV14 A3AINOHd YHOMLIN V (€) YO/ANY
-IN IHL HLIM NELM THL 40 NOILVH1SIDIY
JHL d314V 31VILINI 3OIAY3IS A3LVYNIOIHO

37190 ¥ NO¥ NOILYINHOANI (2) ‘NE.LMW

JHL 40 NOILVHLSIOFY LSdId IHL Y314V

d3anIado3d NYLM 3HL HLIM d31VIOD0SSY

NOILVYINHOSNI d31V13d NOILVYOOT
(1) :40 ANV NO @3svd NOILVYLSIDTY 1SHId
JHL HLIM d31VIOOSSY VIV NOILVHLSIOFY
Vv 40 3dIS1NO SI NYLM IHL d3HLIHM
ININYILIA VIHY NOILYHLSIOIY NN TV,
JHL NI 343181934 LON SI 3AON OJIN IHL
NI ONILVH3dO NYLM 3HL 1VHL NOILIANOOD NO

b ogzL —

* ozl —

b ozv —

JAON (ODIN) ATNO NOILYDINNWINOD
A3LVILINI 3190 V NI ONILYYIHO
SI NYLIM FHL LYHL ONILYDIIANI
NYLM FHL ‘(3N) ALILNI ¥HOMLAN

YV HLIM NOILVY1SIOFY 1SHId V NHOd4d3d

OV14 A3AINOHd ¥HOMLAN
v (2) 4O NYLM THL JO4 IDINY3S
A3LYNIDIYO IGO0 LS LV
Vv INO¥ NOILYINYOANI (L) 140 ANV
NO Q3Sva VIYV NOILYY1SIOIY
1S¥14 3H1 40 3AISLNO SI
NYLM JHL ¥IHLIIHM ININYTL3A

VIYVY NOILVHLSIOAN
WNINTA TV, NV NI d3931S193y
S| NYLM FHL §3H1IIHM ININYF13a

b ozzL —

oy, —

ooil\ﬁv Old

wei— €1 'Ol

orgL —/

3AOW (ODIN) ATNO NOILYDINNININOD
A3LVILINI 3190 V NI ONILYYIHO
SI NYLM IHL LYHL ONILYOIANI
NYLM FHL ‘(3N) ALILNI ¥HOMLIAN
YV HLIAM NOILVY1SIOFY 1SYId V NYO443d

ozt —

wozi— 2L "Ol4




PCT/US2018/029853

WO 2018/204191

11714

NOILVINIOLNI
O14103dS-NH 1M ONIANTONI
1S3ND3Y IDINYIS V ANIS "H3I4ILN3Al
AN d3¥0LS FHL STIHOLVYIN H3141LN3Al
AN @3AIF03Y FHL 1VHL NOILIANOD NO

4 059l —

NALM IHL ONINGES

1SVT13N V HLIM d3LVIOOSSY d3I41LN3Al

IN d3401S V STHOLVIA d3141LN3dl
3IN Q3aAITOTY FHL YIHLIHM ‘NELMN
JHL A9 ININY3LIA ‘IAOW OJIN IHL
NI SI NHLM FHL 1VHL NOILIANOD NO

4 o9l —

(IN) ALILNI ¥YHOML3AN V¥
HLIM ONIYILSIOFY Y314V ¥S V AN3S

1 ocsL —

3JAaon
(O2IN) ATNO NOILVDINNWINOD A3LVILINI
J7I90N NI SI NYLAM THL ¥IHLTIHAA
“HIAYTANODIS V AL ‘ININNILIA

NOILVINHOANI
d3aNIv180 IHL HLIM JONVAH0IJV
NI LSINDIY NOILVHLSIOFY V AN3S

ocolL —

¥S 3HL NI dINL IHL NOY4
LINI¥I441A ‘AINL MAN ¥V ONIANTONI
JOVSSIN NOILYANOIANOD
NYIM V ANV IOVSSIN
NOILVINOIANODO3H NOILOANNOD
YV 'NYLM IFHL A8 IAIFOTY

t oz —

HIAVT HIHOIH ¥V NOdA
1S3N03Y NOILOANNOD Vv IAIF03

% 0z51 —

(MS) LSINDIY IDIAYIS V ONIANTS

Ol HOIYd NOILYH1SIOAY TLVILINI

OL SI NYIM FHL 1VYHL ONILVDIANI
NOILYIWHOANI ‘NYLM THL A9 ‘NIVLEO

4 0z9L —

NALM FHL ONIAGES ATLNIHAND
AN V HLIM d3LVIO0SSY ¥3141LN3al (3N)
ALILNT YHOMLAN V ONILVYIIANI T¥YNOIS
1SvOavodg V 'NYLM IHL A8 FAIFOIY

oLzt —"

ootl\ Ll 'Ol

oL9L —

wor— 91 "O14

N¥Y1M IHL 40 (@Iny)
H3I4ILNIAI ¥3ISN AYVHOdNIL V¥
(2) ANV ‘3A0O ODIN NI ST NYLM THL
LYHL NOILVDIaNI NV (L) :ONIdNIDNI
NOILVINHOANI D14103dS-NYH1IM
JHL ‘NOILYINHOANI 214193dS-NHLAA
SIANTONI LYHL (¥S) 1S3IND3IY
JOIAY3IS V ‘NYLM THL A9 ‘AN3S

ooﬁl\m—. Ol

o151 —




PCT/US2018/029853

WO 2018/204191

12/14

d3yd31SIoO3y SI NH1IM
FHL Y314V ¥S V AN IHL A9 FAIFOIY

JAOW A3LDINNOD
NI NYLM THL A9 ‘NIVINTY (2)
ANV :3A0OW ODIN IHL
ONILVDIANI 3A0D SNV V HLIM
123r3y 3ISvaT13y NOILDANNOD
vV ‘NYLM IHL A9 ‘an3s (1)
‘3SV3I13Y NOILDINNOD
JHL 14309V LON S30d
NYLM IHL LYHL NOILIANOD NO

+ ovgl —

*  ocoz—

NOILVIWHOANI
d3NIVLE0 FHL HLIM 3ONVAJOIIV
NI LS3NOIY NOILYHLSIOFY
V 'IN IHL A9 FAIFOIN

NOILYWHOANI
d3aNIv180 3HL H1IM FONVYAdO22V
NI LS3NO3Y NOILVHLSIOFY V AN3IS

* o6l —

30w 31al
OLNI ‘NYLM THL A9 “93LN3 (2) ANV
‘J13TdINOD ASYI 13 NOILDINNOD
Vv ‘NYLM IHL A9 ‘aN3S (1) :3SvI13Y
NOILDANNOD IHL S1d300V
NYLM JHL LYHL NOILIANOD NO

020z —

NOILVHLSIOZFY FLVILINI OL SI NH1IM
JHL 1VHL ONILVOIANI NOILVYINHOLNI
‘AN IFHL NO¥H NYLM FHL A8 ‘NIVLEO

% 0ggL —

(MS) 1SINDAY ADIAYAS V¥ ONIANIS

Ol HOI¥d NOILYH1SIOAY ILVILINI

OL SI NYIM IHL LVHL ONILVYDIANI
NOILVINYOANI ‘IN IHL A9 ‘AN3S

'

\ ozel —

3ASVI13d NOILOINNOD
3HL 1d300V OL LON dO d3aHLIHM
NYLM THL A9 "ONININYILAA

*0ozsL —

oLoz—’

woz—? 0Z "O14

IOVYSSIN LSHI4 V (IN) ALILNT
MHOMLAN V OL NHLM IHL A9 ‘ANIS

3SVYI138 NOILDINNOD
v “(3N) ALILNI ¥HYOML3IN
Vv INO¥4 NYIM THL A ‘TAIRDTY

wo.— gL "I

oLl —




PCT/US2018/029853

WO 2018/204191

13/14

NYLM FHL A4VAOL
NOILOINNOD V ‘IN IHL A9 'ISVYIT13IY

\ ovsz—

NALW 3HL
3SVATTY OL L1SINDIY V TN ¥IHLONY
HO NYLM FHL ‘40 INO WOH4 IAIFO3Y

' oz —"

3N IHL HLIM NHIM FHL
103INNOD OL NOILVINHOLNI §04
1S3ND3IY NOILYINEOLNI NV ‘3N
Y3HLO IHL OL 3N IHL A9 ‘AN3S

NIdLM 3HL 40
ISV NOILOANNOD A3 LVILINI-NHLIA
HO4 IONIHFH3Hd ¥V ONIANTONI LSINOIH
JOINE3IS V ‘NOILYHLSIOFY ¥ LY
NYLMW FHL NOHL AN IHL A9 FAIFOTY

*  ogzz—

\ ozcz—

NYLM FHL A3NY3S LSV
1VHL 3N ¥3IHLONY ‘NOILYINHOANI
J14103dS-NY 1M IHL
INO¥4 3N JHL A8 ININYILIA

JAO (ODIIN) ATINO NOILYDINNININOD
Q3LVYILINI TGO ¥ NI SI NYLM
JHL LVHL NOILYDIANI NV ONIANTONI
(NYLA) LINN IAIFOTH/LINSNYHL
SSTIIHIM V HIALSIODTY OL 1SINDIY
NOILVHLSIOAY V ‘IN IHL AG TAIZDTY

* ozzz—

3N
JHL HLIM NOILDANNOD IHL ISVvI 13
ATSNOWONOLNY OL a3¥N9IANOD
SI NYLM FHL LYHL OS NY1IM
JHL HLIM ONILYILODAN (€) MO ‘NHLAA
JHL 40 ALIAILDVYNI 404 NYLM IHL
40 ISVYI13Y NOILDIANNOD V LNIATIH
(2) '3a0 ODIINI NI LON NYLM v
HO4 AOI¥3Ad V NVHL ¥3ONOT SI HOIHM
AOIY3d V 04 ¥3NIL ALIAILOVYNI NV
13S (1) :40 ANV ‘A0 NY1IM ODIN IHL
NI SI NYLIM IHL LYHL NOILIANOD NO

NOILYINHOANI D14103dS
-NYELM ONIANTONI (NHLAN) LINN
JAITDIH/LINSNYHL SSTT1THIM

v 40 NOILOINNOD V ONILSINOIAY

JOVSSIN V ‘TN JHL AG TAIFDIY

b oziz—

A0 (ODIIN) ATNO NOILYDINNNINOD
Q3LVILINI TGO ¥ NI SI NY1M
JHL ¥IHLIHM TN JHL A9 ‘ININY3L3A

orez—"

oomNI\pMN Old

oomml\NN Ol

orzz—’

oriz—"

oo&l\ LZ Ol




PCT/US2018/029853

WO 2018/204191

14/14

NY1IM
JHL 40 LX31NOD 3HL NI NOILVINHOANI
d34d01S 3HL NO d3svd NdIM IHL

H04 3LVLS IAILOVNI

Odd NV OL 3ONVHO

vV 40 ¥3IDOIYL V 'TY IHL A8 ‘LIVH

»

b os5z—"

NALM 3HL 40 IX31NOD V NI 3dOW OJIN

JHL NI ONILVH3dO
NOILVINYOANI FHL

SINYLIM IHL 1VHL
‘Y IHL A9 'THOLS

4

b ovsz—

3JA0ON
OOIN IHL NI ONILYH3dO SI NHLM 3HL
1VHL NOILVINHOANI ONIANTONI IOVSSIN
Vv 'IN JHL WOYH 34 IHL A9 FAIFTOIY

4

b 0ogsz—

1S3No3y

JOINY3S

3HL 'IN IHL OL 3 IHL A9 'AN3S

4

\ ozsz—

(NdLw)

1INN IAIFOFA/LIN
JHL Y04 1S3N03H 3

SNVYHL SSTT1THIM
JINGES ¥V ONIANTONI

IOVSSIN V ‘IY FHL A9 ‘IAIFOIY

orsz—"

o0sz—" GZ "OI4

NOILYIWNHOANI LN3S 3HL
HLIAM 3ONVAJOODV NI LSINDIY
NOILVHLSIOFY ¥V IAIZOIY

ovye —

NOILYHLSIOFS
IHL 3LVILINI OL SI NYIM IHL
1VH1 ONILVOIANI NOILYIWHOANI
‘NYLM IHL OL 3N IHL A8 ‘AN3S

b ocrz —

NOILYHLSIOFY
V 3L1VILINI OL SI NH1M
IHL LVHL 3N IHL AG ININY3LIA

*ozcve—

JOVYSSIN 1SYHI4 ¥ (NYHLAN)
LINN IAIFDIH/LINSNYHL SSTT1IHIM
Vv INOY4 3N IHL A9 ‘FAIZDINH




