FIG. 1

I

i

i

I

I

{

i

i

i

I

I

|

: <

1UE i lieNodeB

1

1

I

1

i

!

I

I

i

i

i

!

i

! RAN
!

1€

o Wy e mems wok M mam sy GRoh pEmd MW TONR WM mw s e foom sk ol

21 General MWE

22 Customized MME

CN

31H55

51 P-GW

41 5-GW

-6l :
SERVICE NETWOR




2716

SERVICE NETWORK

RAN CN

FIG. 2
i ]
i |
§ i
i i
i i
I i
i i
§ i
i ! 121 General SGSN
i i
E 113 NodeB : 131K
i f
i
i

101 VE| 171RNC

i S
! 141 GGSN
| 122 Customized SGSM
i
l o\
} 163
i
i
f
i
i
i
i
4
4
.

W omme eew wan  Tomh R TEnS  mwer  meen wmy g tade  BWR DRE  keke  DEm WO



318

FIG. 3

General P B
UE " oNodeB ‘ VIVE C"S’;"gjmd Serving GW | PDN GW PCRF | HES
...... e | .ServingGW . PDNGW =~ PCRF . HSS

1, Attach Request e
as ques TR

2. Altach

Reguest

PRI e
'5b. identity Request/Response )
& e Teeee %, 55 ME \dentty Ghed

. Ciphere

2ttt L 8. Update Location Reguest

T e e T ED DR R KR R W R S R MR TR I D D p W A B ek b 0 M B0 BS G G S0 G0 ED TR KR G0 U K AR WP W

PR, 11, Update LacationAck _ | __ .. __.......

MME re-selection command (New S1AP_message) |

B
Since new MME i= Cusfomized MME) cannof determine oid MME (= Generat MME], new MME cannot take over context. Thus. new
MME alse needs to perform authentication and acquire subscriber profite. Subsequent operation is performet as in normal Attach.

8. Update Location Request

[P T T A A T Lo L L L O T .m.‘-«).

-2, Attach Regquest

glbpgatetocation Ack L Lo
12. Creats Segs&en Request
13 Croste Segsion Request

14.PCEF initiated IP-CAN Session
Establésghmentz‘MogiﬁcatEon |

15. Create Session Response:
First Downlink Data (if not handover)

6. Create Session Response
17.initiat Context Setup Request / Aftach Accept
-

18- RRC Connection Reconfiguration

19. RRC Connection Reconfiguration Complate
20, inittal Context Setup Resg;_pse

21. Direct Tragsfer
22, Atach Compleie "

23b. Modify Bearer Response
R . :
SN
24. Modify Bearer Response
First Downiink Date € e

i an o e el e e AT BT e e e e e e



4116

MME " Serving GW | PDNGW PCRF - HSS
SARAE LOETVIRE SV L TRNWW o PRR e
1. Attach Regyest B
LEIR
2. Attach '
Reguest
o b Identty Request
,,,,, 4. tdentity Response
Sa. Authentication / Securit
e e e e L ULl e e e e [
Sb identity k /R
- dentily Reque ii L Egh -u» Sb. ME identity Check

PR PER AR G i g SR e

- e e e wm W mw e Ao e

MME c‘range Reques‘t {New GTPv2-C message) T

MME change Respcnse {New GTPVZ IC message)
B A S——

12, Create Session Reguest
—_u—_..—._._.._..___._.}‘

13 Create Session Resoliest T o

14, PCEF intizted IP-CAN Sesman
Tstabhshmeﬁt/!\.’iodeﬂcatmn i
_,"—-——~—— ~ (C}:i
15. Create Sess:on ﬁesponse |

@F:rst Dewnhnk {}ata (sf not handaver}

______ 16. (reate Session Response
7. Initiat Cantext Setup Res}uest fAttach Accept

ey
18. RRC Connection Reconfiguration

19. RRC Connection Reconfiguration Complete
20, inttial Context Setup Response

23, Dirgct Trangfer

22, Attach Compiete

o BstUpinkDete ... e .

23, Modify Bearer Request

bl

23a Modlfy Bearer Request

oy

B A



516

FIG. 5

ue " ncdes” G;’;;faf Customized
TR ehoges s MME/SGSN
1, Attach Regge'st -
: : N 1
2. Attach i :
B
Reguest
@ - - -3 1dentity Request
_____ 4. identity Resporise o,
- - 53 Authentication [ SECull | e e >
5, identity R t/Response
2% SErDL e RPN o st e ety Check
<5 Ciahered Options Request |
6. Ciphered Options Response —
——————————————— % 7 Delete Seslon Request 7. PCEF Initifed !P‘Cﬁl\ii
""""""""""""""" o= s e B gacian Termination i
{E} 7. Delete Session Response : e T e :
M e e e e e e L R Mg mT e

8, Delete Sessjon Request | |

12. Create Session Request

© 15, Create Session Response '

|15, Create Session Response

v

13, Create Sessjon Request

14. PCEF Initiated P-CAN  Session
Eszab!ishment/r%adjﬁcation :

P L

(©

4!:—F‘u'st Downidink Data {if not handover}

17.initiel Context Setup Request / Attach Reject

Attach Rej



8/16

Ganeral e o
R ustomized
Ug eNodeB IMME
1. Attach Reggest
2. Attach .
" Reguest
- o AertityRequest
o _ 4idemittyResporse _ L _ _ _ _ _ -
. Authenticati Securt ‘
. _ S Authentication [Security e .
sh, identity Reguest/Response ! ;
= o S fResnanse { e =¥ 5b. ME Identity Check

& Clphered Options Reguest
6. Ciphered Options Response

17. initial Context Setup Reguast /

11, Update Location Ack
*‘“"""“'_‘"-‘""“""’""‘"‘“"‘"“""“'.‘ """"""

12 {reate Sess‘:g;’a Request
' o '.”C'rea{e 5&5 Em ﬁéq st :
14. PCEF initisted [P-CAN  Session
Establishment/Modification i
N iuinintatuinie? HM N

First Downiink Data (if not handover}

16. Create Session Response
Attach Accept

18, RRC Comnection Reconfiguration
B e

18, RRC Connection Reconf%guraﬁon Complete

20. initial Context Setup Response

21. Direct Tra n?er

22. Attach Complete

-



7716

General

MME/SGSN

RRC c? nRecton . EBR__
Request = : '
RRC connection Setup

A e

R&L connectipn  Setup
complete

1. Attach Recﬁiest

pohtach
Ry

4, identity Request

b identity Reguest/Response_ _ . L _ -
SbUKAE iderttity Checlgrormmrd
‘é.' Ciphered Options Request

6. Ciphered Opfions Respoanse

CeNodss | Sgme || CosomEd | Csiow Cewew et

HSS

fltodatelocationAck ...

12. Create Sassion Reguest

13. Create Session Request

14, PCEF initiated IP-CAN  Session

Es'(ab%is?‘}ment/Modiﬁcatian

[ -

15, Creste Session Response |

{_First Downdink Data {if not handover)

16, Create Sess{gn Response

i7. 13£ai Context Setup Request / Attach Accept

Attach Accept

=



B8/16

[ (=] e | [se o)

Cgrtext Release Req uﬁ«fat

% RRC ConnactionR elzas

Copient Release Complats

:



9116

FIG. 9

EIEE ol B e A = s =
‘ WME I ‘ :
MME/SGEN
1. Trigger o start ey
TAU procedurg PCRF i

2. TAU Regyest
3 TAU R&quv ot

4 Context R&ques%

5 Context Response

6 Authenticatign / Security
g

el = o e e e Bl v o R e ]
7 Covext Agknowledge
B Create Session Reguest

----- R L L

i
41 Create Session Regponse
o 12, Updatd {ocation

13 Cancel Localion {

i4_Cancel Location Ack -

17 Updatellocation Ack |
18. Delete § :

¥

20 TAL Accagt
T bytess i 12 Delete 8
¥:5 L@agerff?f mmmmmm - B




10116

FIG. 10

General §Cus‘fomized o p
IEIE SGSN i SGSN SEE) [ER || mecrar | [TRIR | | MSCILR

i

L1 Afach Feguest 3 | : i
' sl : :

3 ic!antﬁy Reguest

4 Authenticaton ' 5 i

...._..............u.......pn.q. _____ ...,.........-..-g..-..--a.._...._u;....--«-—u-gpi

5 R4El Check ‘ : ;
i = = w—“wawﬂ —————— e e f

Ta Updats Lcc:nmn

o, Lindats Lotation
s

2o Cance! L_.catmn

! i 54,0 “arcel Leoation Ack
] i H ol e e
:, Hysert %iﬁ"&nbm Dam

af ihastt adt‘scr:% 13 Data Ak
-b‘

b -

&gt fpd&&: Lowutlon Akl

| SESN re-setecton chmmand (New RANAF_ message)
! e H

D Atach Reguest

v

Snce new S3SN = Cuslomized 506 8N cannot determie od SGSH = General SGEH] new SGEN cannotiake sver
context Thus. new SG5H alse needs to perforn aufhentication and acquire stk soriber pfcﬁ 2 Subzequent Dperation s
performed as innonval Atach.

P11 THSE Reaflocation Coniplete

N ...é.._.___.._,_.._.bu




FIG. 11

1116

nEw
WMSCHLR

old
| M SCIVLR

HLR

General | Customized
Ms 1 ORAR G SGSN SGEN EiR
i 1. Attach Ef-e:;uesi
3. ;c’eemw Request

(,LH change Wequﬁsr {Maw (& TF’ L Mmessas

rate P._:aga_;_ L

&t LOPSaFOﬁ Updats A’n‘Eh’C

.-.—-—---mmmb
\ shangs Response (New GTP-C mess

Sic]

w

|6 nuach Accept

{Ta Updats Luca‘am; R:

e - e o o e e B
i

LT insert ~>Ubscmv=:&azz-?
o

_—w

Sa. Louagon

R

t lp(ja‘t@ F_

Biy. Location)

e e S

A T

focation Com

m

1
i

qest

CpLies

Uptla te Acce

| gt Insert Sub Scritar r.kata Ack

e

&J Update Location Acﬁi

s Bh. Ui te L ocation

i”q Upiiats Location Avk
g ]




12 /16

FIG. 12

General | | cyustomized e o

WS 1 RAN SGSN SGSN Gaon | [ER 1] MECVLR LR 1] MSCHVLR

i Atach Ra est _
;;:q i ;
3. tdertry Reguest

e

I klemiy Response i
Autrent aton : |
--..-.._.--..-..hn-a‘.nm..q....—-rm«u..—m-mn-...u.uu...‘ uuuuuuuuuuuu A

IME] Chpck a ?
ASRELS: SRRt bt o

L e ek vl R e L N R P

| En. Updats Location
; i : 7. PR ,,,
: : ! | & Cancsf Location
5€; Carcel Uocation Ack
i : : : 4.. [p———
! ' : | Be lnser Bubsctiber Data

af nssry Subsc;:h:r Data Ack
ug. Upda® Location Aok
e

: ; #k Location Upda

i gy S e o o o

|
g ALttach Reject
< ,




FIG. 13

1318

CGeneral

[

Wt

[ L_Rrent § | SGSN

Cusiomized
S5GEN

N i

RABCALR

e

MBCHLE

HLR

|4 Atach Reguest

T jdenthy Request |

4, Authenticaton

P e
i

A EI Check

g e L L

15

~<ii-

Accept

SO

[ Tg InsertSubschbet Data Ack

s DI

{ ocation &ck

»
-

R A e

nomines

e

docation O cm:;pleta

[N RIpVIREIR I

e e e el e ik e UM AW R A T T e B e e e P,

[ Bg. Updste Location Ack
R

i

L ocation
o ation Ack
e ]
]

&t insant Subsoiber Detd Ack
-




14 /118

FIG. 14

General | oysiomived nEw oid
[Tz [ ran ]| SGSN SGSN : EiR | | MSCLR [ [TRIR ]| MEOVLR

CORRC c&n;.ecﬁon ; i
Hequest i

L RRO f,t:-m}fzc."fion |

~EEtUp 3 {

' RRC congaction :

5&11.!{: oo E;Z}Ié}t:: ! H |

L1 stack Fa’;uwst
.._._._....%
: (1 Attach chu&st

2 ﬁden:{ty Request

75 Inmert Sx;zl»stzlkwr mm
*--.’n : P N ]

= i@i"?’iﬂ%ﬂf“‘fﬁ I S -

= [ ocation Aok

Reest
. 3 &b Undate Location
L -

| B¢ Cancel Location
boooe- »
i8d. Camsl eoation Ack

G Attach Accapt

SR
=




15 /16

FIG. 15

General
SGSN

=]

4, RANAP: iU Relepse Conumnand

qu. RRC ConnectioniRelease

€. RANAP: Il Releage Complete

4




FIG. 16

18 /18

3

1t Trigger o star?‘
i RAL procedur%

2 RAL

feblodel |
03e8 1 R |

H

Customized
SGBN

General

new Serung
GwW

ol Servng e ]
Gw %‘PDNGSQJ ]E HES |

SGSN

Renuest

20 RAU Acgd

et

it

i

aqLest

4 Contexd Request

5. Context Response

8. Authenticeld

on / Security

----- e ek file e o o on

-

7. Dotext Agnowledge

8 Create Sedsion Requ

e e o o De D

st
%

11, Create Sgssion Respohse

B A L L =

U
|

3
il

L&

T8 Nodiy Searel Heguse

| 12 Update Location
P 13. Cancel Léoation
14 _Cangel Lecation Ak -
| |
17 Updatellocalion Ack | !

;

3

91, RAU Cormpiete | :
e IR T

3
i

_& Delete

18 Delete Gession Rewst

&g
o




