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N1-000607 23.009 |CRO0O09
N1-000608 23.009 CRO10
N1-000619 24.007 |CRO12

R99 3.2.1 3.3.0 Clean-up of3G_MSC-A HO SDLs

R99 3.2.1 3.3.0 Clean-up of 3G_MSC-B_HO SDLs

R99 3.3.1 3.4.0 Remove GRR primitive descriptions and
make reference to other document

R99 3.3.1 3.4.0 Updating SM for R99

Mo oOER=0

N1-000620 24.007 CRO06 r2

T

N1-000643 24.008 CR203 F R99 3.3.1 3.4.0 Editorial correctionsto MM and GMM in
24.008

N1-000669 24.007 CRO016 C R99 3.3.1 3.4.0 Services provided by the Radio Resource
Management entity
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handling for SM
N1-000697 24.008 |CR184 1 C R99 331 3.4.0 Introduction of 3G MS capabilities in MS
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capabilities in MS Classmark 3)
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interoperability
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N1-000759 24.008 CR220 1 B R99, 3.3.1 3.4.0 Modification of QoS to support max Okbps
R0OO
N1-000794 24.008 CR195 2 F R99 331 3.4.0 MS behaviorif RAU attempt counter is
greater than or equal to 5
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Source: Telelogic, Ericsson Date: 2000/05/22
Subject: Clean-up of 3G_MSC-A_HO SDLs
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Category: F Correction Release: Phase 2
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Reason for General clean-up:
change: Sheet 4: Branch 4 is joined to branch 3 AFTER "Reset T502".

Sheet 12:; Branch 4 is joined to branch 3 AFTER "Reset T702".

Sheet 18: The entry called 6 (1st branch) is removed, there is no 6 anywhere.
Sheet 32: Last boxes of branches 1 and 2 are exchanged.

Sheet 49: Branch 1, box 4: MS should be UE/MS.

Sheet 54: Last boxes of branches 1 and 2 are exchanged.

Sheet 64: Last branch, box 4, MSC-A changed to 3G_MSC-A.

Sheet 76: Last boxes of branches 1 and 2 are exchanged.
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Procedure for Handover in 3GiMSC—A|ﬁ
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Procedure for Handover in 3GiMSC—A|ﬁ Handover on 3G_MSC-A from BSS-A to RNS-B. B‘
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Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ
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Procedure for Handover in 3GiMSC—A|ﬁ

ait for Acces:
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Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ
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Procedure for Handover in 3GiMSC—A|ﬁ Handover on 3G_MSC-A from RNS-A to BSS-B. B‘
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Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ
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Procedure for Handover in 3GiMSC—A|ﬁ
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Procedure for Handover in 3GiMSC—A|ﬁ
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Procedure for Handover in 3GiMSC—A|ﬁ SRNS Relocation on 3G_MSC-A from RNS-A to RNS—BB‘
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Procedure for Handover in 3GiMSC—A|ﬁ
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Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ
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Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ
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Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ
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Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ
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Procedure for Handover in 3GiMSC—A|ﬁ
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Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

M to
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Procedure 3G_MSC_A_HO Sheet18(78)
Procedure for Handover in 3GiMSC—A|ﬁ
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Procedure for Handover in 3GiMSC—A|ﬁ
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Procedure 3G_MSC_A_HO

Procedure for Handover in

3G_MSC-A Iﬁ
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Procedure for Handover in 3GiMSC—A|ﬁ
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Procedure 3G_MSC_A_HO
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Procedure for Handover in 3GiMSC—A|ﬁ
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Procedure for Handover in 3GiMSC—A|ﬁ
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Procedure for Handover in 3GiMSC—A|ﬁ
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Procedure for Handover in 3GiMSC—A|ﬁ

Sheet25(78)

MAP-SEND-

[~ END-SIGNAL req.
[A-HO-COMPLETE]
from 3G_MSC-B'

from 3G_MSC-B'

MAP-PAS req.
[A-HO-DETECT]

MAP-PAS req.

[A-CLEAR-
REQUEST]

from MSC-B

Reset
T503

I_ANSWER (ANM)
from 3G_MSC-B'

Connect

Handover }
Device (optigh)

Forward queued
messages for [
UE/MS via

Use MAP-FORWARD-

ACCESS-SIGNALLING req.

3G_MSC-B'

MAP-SEND-
END-SIGNAL resp.
to MSC-B
|_DISCONNECT
(REL) to MSC-B

Redefine
3G_MSC-B' as
3G _MSC-B

Connect

Handover }
Device (optigh)

MAP-PAS req.
[A-CLEAR-
REQUEST]
from 3G_MSC-B'

(Allowed

once in
/__this state

to MSC-B
and 3G_MSC-B'

to Network
and UE/MS

Yes

(Allowed
once in
/__this state

ait
access by

N

No

Release
Handover
Device

N

Cancel MAP

Procedures

A4

Call

|_DISCONNECT (REL)
to MSC-B and 3G_MSC-B'

Release

N

IDLE




Procedure 3G_MSC_A_HO Sheet26(78)
Procedure for Handover in 3GiMSC—A|ﬁ
: MAP-PAS req. Cancel From
>$§’3'§' > — [A-HO-FAILURE] from 3G_MSC-B' MAP Network g‘;‘:{aase
from MSC-B Procedures| or MSC-B
Cancel
Reset . |_DISCONNECT
T503 from MSC-8 MAP > (REL) to 3G_MSC-B'
Procedures|
Release
Cancel MAP R |_DISCONNECT |_|
Procedures > 103G_MSC-8 (REL) to MSC-B > ggci‘i‘;"er >
Release Release
Handover Handover
Device Device
|_DISCONNECT
(REL) to 3G_MSC-B'
MSC-B ves Cancel MAP
- to 3G_MSC-B'
new Procedures 03t
No

Use MAP- Forward queued

FORWARD- | messages for } l(ﬁl?zlscic?ggEﬁ-src_B.

ACCESS- UE/MS via MSC-B -

SIGNALLING req.
Call to Network
Release

IDLE

Call
on MSC-B
(GSM)

)

=)

Wjait for Completipn
on 3G_MSC-B'
(GSM to UMTS Ho)




Procedure 3G_MSC_A_HO Sheet27(78)
Procedure for Handover in 3G_MSC-A Basic GSM to UMTS Handover to 3G_MSC-B
no Circuit Connection required
7
Dueue Messagep
for UEIMS
in 3G_MSC-A
Handover Command
to UE/MS via BSS-A
Set
T503
UEM
_MSC-B
MTS Ho)
MAP-SEND- (Allowed A-CLEAR- MAP-PAS req.
[ END-SIGNAL req. once in REQUEST —[A-HO-DETECT]
[A-HO-COMPLETE] this state from BSS-A from 3G_MSC-B
from 3G_MSC-B - I
Reset MAP-PAS req. (Allowed Release
T503 [A-CLEAR- once in Resources
REQUEST] this state on BSS-A
from 3G_MSC-B
Yes
Release
Resources
on BSS-A
Call to Network
Forward queued Use MAP- Release and UE/MS
messages [—|FORWARD-ACCESS-
for UE/IMS SIGNALLING req. |
via 3G_[MSC-B —_—
T Release MAP to 3G_MSC-B
Resources in 3G_MSC-A

UE/MS

on 3G_MSC-B
UTRAN

ait for UE/M
on 3G_MSC-B
(GSM to UMTS Ho)

(=)

ait for UE/M
on 3G_MSC-B




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

ait for UE/M
on 3G_MSC-B
(GSM to UMTS Ho)

Sheet28(78)

A-HANDOVER- Cancel from
FAILURE MAP 3G MSC-B
from BSS-A Procedures] -

Expiry
T503

Call ||
Release

from Network

Reset In 3G_MSC-A and |___|Cancel MAP

T503 to 3G_MSC-B Procedures
orward queued Release Release
messages for Resources Resources
E/MS via BSS-p  |BSS-A BSS-A

in 3G_MSC-A |___|Cancel MAP
to 3G_MSC-B Procedures

all in Progres: ait for UE/M
on 3G_MSC-A on 3G_MSC-B
(GSM) (GSM to UMTS Ho)

ait for UE/M
IDLE on 3G_MSC-B
(GSM to UMTS Ho)




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

without a Circuit Connection

UE/MS Established on MSC-B Iﬁ

UE/MS
on MSC-B
GSM

Sheet29(78)

Request for
Circuit
Establishment

From MSC-B

Gancel From UE/MS
or Network
Procedures|

Call
Release

MAP-
PREPARE- [
HANDOVER

req. [NULL]
[A-ASG-
REQUEST]
to MSC-B

ait For Responge
from MSC-B
(UMTS to GSM Ho)

MAP-PREPARE-
] SUBSEQUENT-
HANDOVER req.
[A-HO-REQUEST]
from MSC-B

Call
Release

>— to Network

MAP-SEND-END-
SIGNAL resp.
to MSC-B

‘ IDLE




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

Circuit Connection Establishment to 3G_MSC-B B‘

ait For Responge
rom 3G_MSC-
(GSM to UMTS Ho)

MAP-PREPARE-
—HANDOVER resp.
[Handover Number]
[A-ASG-COMPLETE]

I_CONNECT (IAM)
to 3G_MSC-B using
Handover Number

ait for Comple
rom 3G_MSC-
(GSM to UMTS Ho)

from 3G_MSC-B

Call
Release

| __|From UE/MS

or Network

>_

‘ IDLE

MAP-SEND-

END-SIGNAL resp.
to 3G_MSC-B

Sheet30(78)




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

MAP-PREPARE-
—HANDOVER resp.

[MAP ERROR]

from 3G_MSC-B

Failure

Response to
Circuit Establishment
Request

UE/MS
on 3G_MSC-B
UTRAN

MAP-PREPARE-
—1HANDOVER resp.
[A-ASG-FAILURE]
from 3G_MSC-B

Sheet31(78)

Cancel MA
Procedures|

— from 3G_MSC-B

MAP-PAS req.
[A-CLEAR-REQUEST]

from 3G_MSC-B

aee | e
this state Release

to Network

Failure

g

UE/MS
n3G_MSC-
(UTRAN)

) (=)

}
}

Response to
Circuit
Establishment
Request




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

ait for Comple

rom 3G_MSC-
(GSM to UMTS Ho)
> |_COMPLETE MAP-PAS req. (Allowed
—(ACM) from [A-CLEAR- once in
3G_MSC-B REQUEST] /__this state
- from 3G_MSC-B
— 1

I-ANSWER
(ANM) from
3G_MSC-B

Sheet32(78)

Call
Release

| __|From UE/MS
or Network

from 3G_MSC-B

Cancel
MAP
Procedures]

MAP-SEND-
END-SIGNAL

resp. to 3G_MSC-B

Response to
Circuit Establishment
Request

Response to

Success }

Request

Circuit Establishment

Failure

|_DISCONNECT
(REL) to 3G_MSC-B

ait for Comple Call on
rom 3G_MSC-| 3G_MSC-B
(QSM to UMTS Ho) UTRAN

L

‘ IDLE




Procedure 3G_MSC_A_HO Sheet33(78)

Procedure for Handover in 3GiMSC—A|ﬁ Subsequent GSM to UMTS Handover

from MSC-B to 3G_MSC-B'
@

no Circuit Connection required.

MAP-PREPARE-
SUBSEQUENT-
HANDOVER resp.
[A-HO-REQUEST-ACK]
to 3G_MSC-B
Dueue Messagep
for UEIMS
in 3G_MSC-A
Set
T503
ait for UE/M
on 3G_MSC-B'
(GSM to UMTS Ho)
MAP-SEND- MAP-PAS req. (Allowed MAP-PAS req.
[ END-SIGNAL req —[A-HO-DETECT] once in [A-CLEAR-
[A-HO-COMPLETE] from 3G_MSC-B' this state REQUEST]
from 3G_MSC-B' - from MSC-B
- Yes
Reset MAP-PAS req. (AIIOV\_/ed Wait for
T503 [A-CLEAR- once in actesg by UEAMS?
REQUEST] this state
from 3G_MSC-B'
_— No
forward queued  |Use MAP- to 3G_MSC-B Cancel MAP
messages FORWARD-ACCESS- and 3G_MSC-B' Procedures
for UEIMS SIGNALLING req -
via 3G_MSC-B' —_—
3 (R;eg/lesfigeB‘ to Network Call
2% 36 MS-C-B and UE/MS Release

UE/MS ait for UE/M
on 3G_MSC-B on 3G_MSC-B' IDLE
UTRAN (QSM to UMTS Ho)




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

ait for UE/M
on 3G_MSC-B'
(GSM to UMTS Ho)

Sheet34(78)

Expiry > -
[A-HO-
>T503 FAILURE]

Reset
T503

P

ﬁi’gd call |__|from Network
Release or MSC-B
Procedures|

Forward queued Use MAP-
messages for [ FORWARD-
YE/MS via MSC-B  |ACCESS-

Cancel MAP t0 3G MSC-B'
Procedures -

UE/MS
on MSC-B
GSM

SIGNALLING req.

MAP-PAS req.
from 3G_MSC-B'
from MSC-B
Cancel
from MSC-B MAP
Procedures]
j Yes
Wait for
act by%?
No
to 3G_MSC-B'

| ___|Cancel MAP
Procedures

IDLE ,

ait for UE/M
on 3G_MSC-B'
(GSM to UMTS Ho)




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

Basic UMTS to GSM Handover to MSC-B
Crcuit Connection required

@

Wait For
cknowledgement
from MSC-B

(UMTS to]GSM Ho)

}

MAP-PREPARE-
HANDOVER req.
[A-HO-REQUEST]
to MSC-B

Sheet35(78)

andover

Not Requested

Requestegl

Wjait for Connectipn
from MSC-B
(UMTS to GSM Ho)

I_CONNECT (IAM)

>— to MSC-B using

Handover Number

MAP-PREPARE- MAP-PREPARE- MAP-PREPARE-
—1HANDOVER esp. —1HANDOVER resp. HANDOVER resp.
[A-HO-REQUEST-ACK] [A-HO-FAILURE] [MAP ERROR]
from MSC-B from MSC-B from MSC-B




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

Wait For
cknowledgement
from MSC-B

(UMTS 10[GS

M Ho)

>ERROR —

from MSC-B

Resources

in 3G_MSC-A

Cancel MAP >

Sheet36(78)
lu-RELEASE-REQUEST Call |__|From UE/MS
from RNS-A Release or Network
to Network Call
Release

Release

Resources

in RNS-A

Cancel MAP > to MSC-B

Resources

‘ IDLE




Procedure 3G_MSC_A_HO Sheet37(78)
Procedure for Handover in 3GiMSC—A|ﬁ
> - '(R%CB’A“)"P'—ETE Iu-RELEASE-REQUEST gﬁ'é‘é"‘;ﬁd From UE/MS call
from MSC-B from RNS-A this state or Network Release
MAP-PAS req. (Allowed
. Call to UE/MS
[A-CLEAR-REQUEST] once in }
from MSC-B /__this state RE|eaST and Network
Pueue Messagep Wihait for Connectipn ~ Release
for UE/IMS from MSC-B ERROR  — gmeﬁ?f Resources
in 3G_MSC-A (UMTS to GSM Ho) in RNS-A
lu-Relocation Command |_DISCONNECT
to RNS-A (REL) to MSC-B
Set to MSC-B | |Cancel MAP
T303 in 3G_MSC-A Procedures
f‘et l;pthe Internal message I_DISCONNECT |__|
D:Cic‘é"e’ in 3G_MSC-A (REL) to MSC-B

IDLE




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

Sheet38(78)

MAP-SEND-
END-SIGNAL req.

[A-HO-COMPLETE]

from MSC-B

| |I-ANSWER
(ANM) from MSC-B

2

MAP-PAS req.
[A-HO-DETECT]

from MSC-B

Reset
T303

(Allowed
once in
this state

Connect
Handover
Device

»

MAP-PAS req.
[A-CLEAR-REQUEST]
from MSC-B

(Allowed
once in
this state

lu-RELEASE-REQUEST
from RNS-A

Release
Resources
on RNS-A

N

Wjait for Completibn

Forward queued
messages

Use MAP-

via MSC-B

Call
on MSC-B
GSM

Release Resoyces
on RNS-A }

FORWARD-ACCESS-
SIGNALLING req

Call
Release

to Network
and UE/MS

Release MAP
Resources

Y

to MSC-B
in 3G_MSC-A

Y

I_DISCONNECT
(REL) to MSC-B

IDLE

Connect
Handover
Device (optigh)

Wjait for Completipn
on MSC-B
(UMTS to GSM Ho)




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

Sheet39(78)

lu- .
| |1_DISCONNECT Expiry >Ca|l -
RELOCATION- = from Network
CANCEL > (REL) from MSC-B >T303 Release
from RNS-A
Reset Cancel MAP In 3G_MSC-A and EE|E§SE Internal to
T303 Procedures to MSC-B andover 3G_MSC-A
Device
Forward queued Release Wjait for Completipn
messages for Handover } gnéerhr}lasl(t:c_)A on MSC-B
YE/MS via RNS-A  |Device - (UMTS to GSM Ho)
Ee'ej‘se |_DISCONNECT
andover (REL) to MSC-B
Device
. Cancel Cancel Cancel
in3G_MSC-A |__| MAP from MSC-B MAP MAP In 3G_MSC-A and
to MSC-B to MSC-B
Procedures Procedures Procedures
|_DISCONNECT Release Release
(REL) to ] > Handover Handover >— gn(t;erhr}le;lct:(fA
MSC-B Device Device -
|_DISCONNECT ngoﬁ‘zes >
(REL) to MSC-B RNSA

on MSC-B

vai: for Complejn
(UDMTS to GSM Ho)

)




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

MSC-B'

A-HANDOVER-
REQUEST
to BSS-B

Sheet40(78)
MAP-PREPARE- MAP-PAS req.
From UE/MS Call
| SUBSEQUENT- > [ |A-CLEAR- or Network Release
HANDOVER req. REQUEST]
[A-HO-REQUEST] from 3G_MSC-B
from 3G_MSC-B —_
Call MAP-SEND-END-
TA"S"CW;‘ No on 3G_MSC-B SIGNAL resp. — >
< UTRAN to 3G_MSC-B
Yes P
@O * vane f 3G_MSC-B
allowed to MAP rom 3G_| -
,ll?/ procedures
Yes
Which Call to Network
MSC? Release and UE/MS
3G_MSC-A [
No
Known
Yes
No
sourcEm\ I_DISCONNECT | |
w BS (REL) to 3G_MSC-B
Yes
MAP-PREPARE- MAP-PREPARE-

] SUBSEQUENT- [ SUBSEQUENT-
HANDOVER resp. HANDOVER resp.
[A-HO-FAILURE] [MAP ERROR]
to 3G_MSC-B to 3G_MSC-B

No T
Set Circuit
T301 nectign?

Yes

UE/MS

ait for Channq|l
Allocation
(UMTS to GSM Ho)

Call

<on 3G_MSC-B> <on 3G_MSC-B>
(UTRAN) (UTRAN)

IDLE




Procedure 3G_MSC_A_HO Sheet41(78)
Procedure for Handover in 3GiMSC—A|ﬁ
ait for Chann
Allocation
A-HANDOVER- A- f
REQUEST ACK Do | D Himee
from BSS-B FAILURE
- from BSS-B
Reset Reset gﬁgﬁﬁlel >
T301 T301 BSS-B
Pueue Messagep (Allowed MAP-PAS req. MAP-SEND-END-
for UE/MS in once in [A-CLEAR-REQUEST] SIGNAL resp
3G _MSC-A this state from 3G_MSC-B to 3G_MSC-B
MAP-PREPARE- Release Release |_DISCONNECT
SUBSEQUENT- [ Resources Resources (REL) to
HANDOVER resp in BSS-B in BSS-B 3G_MSC-B
[A-HO-
REQUEST-ACK]
to 3G_MSC-B
No i Call
Cr']g;:t on3G_MSC-B
: UTRAN
Yes
Set Up
Handover
Device
Set MAP-PREPARE-
T304 SUBSEQUENT- [—
HANDOVER resp.
[A-HO-FAILURE]
to 3G_MSC-B
Call
on 3G_MSC-B IDLE
(UTRAN)




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

A-HANDOVER-
COMPLETE
from BSS-B

Reset

Circuit

T304

Connect

Handover D&e
(option)

nectign?
Yes

Connect

Handover D%e
(option)

orward queued
messages for

E/MS via BSS-B

MAP-SEND-END-

hd

SIGNAL resp.
to 3G_MSC-B
No TN
Circuit
nection?
Yes
Release
Handover Deyice
I_DISCONNECT (REL)
to 3G_MSC-B

all in Progres:
on 3G_MSC-A
GSM

ait for acces:
by UE/MS
(UMTS to GSM Ho)

A-HANDOVER
DETECT
from BSS-B

Sheet42(78)
Expiry
T304
Call to Network
Release
Release
Resources
on BSS-B
Cancel MAP in 3G_MSC-A
Procedures to 3G_MSC-B

|_DISCONNECT (REL)
to 3G_MSC-B

{

IDLE




Procedure 3G_MSC_A_HO Sheet43(78)

Procedure for Handover in 3GiMSC—A|ﬁ

MAP-PAS req. MAP-PAS req. (Allowed Cancel call
—1[A-HO- [A-CLEAR- once in MAP from Network Release
FAILURE] REQUEST] this state Procedures|
from 3G_MSC-B from 3G_MSC-B
T 1
A-CLEAR- (Allowed
REQUEST i

from BSS-B

Forward queued
messages [
via 3G MSC-B

Release

Resources

on BSS-B

T No
Circuit

nectign?

Yes

Release
Handover
Device

Call UE/MS
on 3G_MSC-B on 3G_MSC-B

(UTRAN) (UTRAN)

Use MAP-FORWARD-
ACCESS-SIGNALLING req.




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

Subsequent UMTS to GSM
Handover from 3G_MSC-B to MSC-B'
Circuit Connection required

@

to MSC-B'

MAP-PREPARE-HANDOVER req
[A-HO-REQUEST]

Wait for Ack
from MSC-B*
(UMTS to GSM Ho)

MAP-PREPARE- MAP-PREPARE-
—HANDOVER resp.. —HANDOVER resp.
[A-HO-REQUEST-ACK] [A-HO-FAILURE]
from MSC-B* from MSC-B*
Not Requested
andove
umber
Requested
I_CONNECT (IAM) MAP-PREPARE-
to MSC-B' using SUBSEQUENT- [
Handover Number HANDOVER resp.
— [A-HO-FAILURE]
to 3G_MSC-B
Wjait for Connectipn Call
from MSC-B' 21 on 3G_MSC-B
(VDMTS to GSM Ho) UTRAN

Sheet44(78)




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

Wait for Ack
from MSC-B'
(UMTS to GSM Ho)

>ERROR

—{ from MSC-B'

Release

MAP to MSC-B'
Resources

Sheet45(78)

or Network

from 3G_MSC-B

ERROR

Call
Release

|___|From UE/MS

1

L

MAP-PAS req.
[A-CLEAR-REQUEST]
from 3G_MSC-B

ERROR }

Call
on 3G_MSC-B
UTRAN

MAP-PREPARE-
SUBSEQUENT-
HANDOVER resp.

to 3G_MSC-B

Cancel MAP
Procedures

Y

MAP-SEND-
END-SIGNAL resp.

Release
Cancel MAP ,
Procedures > to MSC-B Handover
Device

Wait for Ack
from MSC-B'
(UMTS to GSM Ho)

to 3G_MSC-B

Y Y Y

|_DISCONNECT
(REL) to 3G_MSC-B

‘ IDLE




Procedure 3G_MSC_A_HO Sheet46(78)
Procedure for Handover in 3GiMSC—A|ﬁ
|__|1_COMPLETE from MSC-B* ERROR from UE/MS Call
(ACM) from MSC-B' or Network or Network Release

Set up MAP-PAS req. (Allowed MAP-PAS req.

Handover [A-CLEAR- once in —[A-CLEAR-

Device REQUEST] /_this state REQUEST]

from MSC-B' from 3G_MSC-B

Wjait for Connectipn
from MSC-B'
(UMTS to GSM Ho)

ueue messagep
for UEIMS
in 3G_MSC-A

Set

Wait for Completipn
on MSC-B'
(UMTS to GSM Ho)

}

MAP-PREPARE-
SUBSEQUENT-
HANDOVER resp.

to 3G_MSC-B

[A-HO-REQUEST-ACK]

to MSC-B'

| |Cancel MAP
Procedures

ERROR >—

SUBSEQUENT-

Call
on 3G_MSC-B
UTRAN

HANDOVER resp.
to 3G_MSC-B

to 3G_MSC-B and MSC-B'

Cancel MAP R Cancel MAP to 3G_MSC-B
Procedures > to MSC-B Procedures > and MSC-B'
MAP-SEND-
>—:5DBJ|§€?B’E'NECT (REL) END-SIGNAL resp —]
to 3G_MSC-B
Call to Network
Release and UE/MS
MAP-PREPARE- |_DISCONNECT (REL) | _

A4

IDLE




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

Sheet47(78)

MAP-PAS req.

——[A-HO-DETECT]

MAP-SEND-
[~ END-SIGNAL req.
[A-HO-COMPLETE]
from MSC-B'
Reset I_ANSWER (ANM)
T303 from MSC-B'
Connect Connect
Handover Handover
Device (optigh) Device

Forward queued
messages for [
UE/MS via MSC-B'

Use MAP-FORWARD-
ACCESS-SIGNALLING req.

MAP-SEND-
END-SIGNAL resp.
to 3G_MSC-B
|_DISCONNECT
(REL) to 3G_MSC-B

Redefine
SC-B'as MSC-B

from MSC-B'

2

from MSC-B'

MAP-PAS req.
[A-CLEAR-
REQUEST]
from 3G_MSC-B

MAP-PAS req.
[A-CLEAR-
REQUEST]

(Allowed
once in
/__this state

Yes

Q

o

o

<
\Yg\/

?

(Allowed
once in
/__this state

Wait for
5

No
Release
Handover
Device
to 3G_MSC-B Cancel MAP
and MSC-B' Procedures
to Network Call
and UE/MS Release
|_DISCONNECT (REL)
to 3G_MSC-B and MSC-B'

IDLE

3¢




Procedure 3G_MSC_A_HO Sheet48(78)
Procedure for Handover in 3GiMSC—A|ﬁ
: MAP-PAS req. Cancel
Expiry > e From Network Call
[A-HO-FAILURE] from MSC-B MAP 8
>T303 from 3G_MSC-B Procedures| or3G_Msc-B Release

1

Reset
T303

from 3G_MSC-B

Cancel
MAP
Procedures|

P

|_DISCONNECT
(REL) to MSC-B'

|_DISCONNECT Release
gi)nc%ﬂx:sp >— to MSC-B' (REL) to — > Handover >
3G_MSC-B Device
Release Release
Handover Handover
Device Device
. Yes
|_DISCONNECT Wait for
(REL) to MSC-B' acc by U ?
No
G_MSC ves Cancel MAP
i to MSC-B'
new Procedures °
No
Use MAP- Forward queued
FORWARD- — messages for lﬁDglLSCtOm'éC;
ACCESS- UE/MS (REL) to MSC
SIGNALLING req. via 3G_MSC-B
Call to Network
Release

IDLE

Call
on 3G_MSC-B

(UTRAN)

)

it for Completipn

W
on MSC-B'
(

TS to GSM Ho




Procedure 3G_MSC_A_HO Sheet49(78)
Procedure for Handover in 3G_MSC-A Basic UMTS to GSM Handover to MSC-B
no Circuit Connection required
18
Dueue Messagep
for UEIMS
in 3G_MSC-A
lu-Relocation Command
to RNS-A
Set
T303
ait for UE/M
SC-B
GSM Ho)
MAP-SEND- (Allowed lu-RELEASE- MAP-PAS req.
[ END-SIGNAL req. once in REQUEST —[A-HO-DETECT]
[A-HO-COMPLETE] this state from RNS-A from MSC-B
from MSC-B - I
Reset MAP-PAS req. (Allowed Release
1303 [A-CLEAR- once in Resources
REQUEST] this state on RNS-A
from MSC-B
Release
Resources
on RNS-A
Call to Network
Forward queued Use MAP- Release and UE/MS
messages for [ FORWARD-ACCESS-
YE/MS via MSC-B [ SIGNALLING req. |
Release to MSC-B
in 3G_MSC-A
Resources

ait for UE/M
on MSC-B IDLE
(UMTS to GSM Ho)




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

ait for UE/M
on MSC-B
(UMTS to GSM Ho)

Sheet50(78)

Call
Release

from Network

lu-RELOCATION- Cancel Expi
CANCEL MAP from MSC-B Tang
from RNS-A Procedures|
Reset In 3G_MSC-A and |___|Cancel MAP
T303 to MSC-B Procedures
Forward queued Release Release
messages for Resources Resources
YE/MS via RNS-A  |[RNS-A RNS-A
in 3G_MSC-A | ___|Cancel MAP
to MSC-B Procedures

all in Progres: ait for UE/M
on 3G_MSC-A on MSC-B
(UTRAN) (VDMTS to GSM Ho)

L) s

ait for UE/M
on MSC-B
TS to GSM

)




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

UE/MS Established on 3G_MSC-B
without a Circuit Connection

)

UE/MS on
3G_MSC-B

Sheet51(78)

Request for
Circuit
Establishment

From 3G_MSC-B

Cancel
MAP
Procedures|

From UE/MS
or Network

Call
Release

MAP-
PREPARE- [—
HANDOVER
req.

[NULL]
[A-ASG-
REQUEST]
to 3G_MSC-B

ait For Responge
rom 3G_MSC-
(GSM to UMTS Ho)

MAP-PREPARE-
SUBSEQUENT-
HANDOVER req.
[A-HO-REQUEST]
from 3G_MSC-B

Call to Network
Release

MAP-SEND-END-
SIGNAL resp.
to 3G_MSC-B

‘ IDLE




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

Circuit Connection Establishment to MSC-BB‘

it For Responge

a
from MSC-B
(UMTS to GSM Ho)

2

MAP-PREPARE-
—HANDOVER resp.
[Handover Number]

[A-ASG-COMPLETE]
from MSC-B

I_CONNECT (IAM)
to MSC-B using
Handover Number

ait for Comple
from MSC-B
(UMTS to GSM Ho)

Call
Release

| __|From UE/MS

or Network

>_

‘ IDLE

MAP-SEND-

END-SIGNAL resp.

to MSC-B

Sheet52(78)




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

it For Responge

a
from MSC-B
(UMTS to GSM Ho)

2

MAP-PREPARE-
—HANDOVER resp.
[MAP ERROR]

from MSC-B

Failure

UE/MS
on MSC-B
GSM

Response to
Circuit Establishment
Request

Sheet53(78)
MAP-PREPARE- Cancel
—]HANDOVER resp. MAP from MSC-B
[A-ASG-FAILURE] Procedures|
from MSC-B
MAP-PAS req. (Allowed call N ‘
[A-CLEAR-REQUEST] once in to Networl
from MSC-B /__this state Release
Response to
Failure Circuit
Establishment
Request

(

UE/MS
on MSC-B
(GSM)

) ()




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

ait for Comple
from MSC-B

(UMTS to GSM Ho)

> |_COMPLETE MAP-PAS req. (Allowed
—(ACM) from [A-CLEAR- once in
MSC-B REQUEST] /__this state
- from MSC-B
I-ANSWER
(ANM) from
MSC-B
from MSC-B
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Call
Release

| __|From UE/MS

or Network

Cancel
MAP
Procedures|

ait for Comple
from MSC-B
(UMTS to GSM Ho)

Success } Circuit
Establishment

MAP-SEND-
END-SIGNAL
resp. to MSC-B

Response to

Request

Call
on MSC-B
GSM

Response to

Circuit

Establishment
Request

—Failure

> |_DISCONNECT

(REL) to MSC-B

L

‘ IDLE
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Procedure for Handover in 3GiMSC—A|ﬁ Subsequent UMTS to GSM Handover from 3G_MSC-B to MSC-B' B‘

no Circuit Connection required.
@

MAP-PREPARE-
SUBSEQUENT-
HANDOVER resp.
[A-HO-REQUEST-ACK]
to 3G_MSC-B
Dueue Messagep
for UE/MS
in 3G_MSC-A
Set
T303
ait for UE/M
on MSC-B'
(UMTS to GSM Ho)
MAP-SEND- MAP-PAS req. (Allowed MAP-PAS req.
[ END-SIGNAL req —[A-HO-DETECT] once in [A-CLEAR-
[A-HO-COMPLETE] from MSC-B' this state REQUEST]
from MSC-B' - from 3G_MSC-B
N Yes
Reset MAP-PAS req. (Allowed o oo
1303 [A-CLEAR- once in UEM
REQUEST] this state :
from MSC-B'
_— No
Forward queued Use MAP- '
messages for [—|FORWARD-ACCESS- g)ngc":/l—sMcs_g, B gi)nc‘ﬁ:xép>
UE/MS via MSC-B' |SIGNALLING req
F;/ngﬁg? to Network Call
as MS-C-B and UE/MS Release

UE/MS ait for UE/M
on MSC-B on MSC-B' IDLE
GSM (UMTS to GSM Ho)




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

ait for UE/M
on MSC-B'
(UMTS to GSM Ho)
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Expiry
T303

MAP-PAS req.

> —[A-HO-
FAILURE]

Reset
T303

P

Forward queued Use MAP-
messages [—FORWARD-
for UE/MS ACCESS-
via 3G_MSC-B SIGNALLING req.
Cancel MAP to MSC-B'
Procedures
UE/MS
on 3G_MSC-B
UTRAN

from 3G_MSC-B

from MSC-B'

cancel call
Release
Procedures|

| |from Network

or 3G_MSC-B

I

from 3G_MSC-B MAP

Cancel

Procedures]

Yes

it for access
UE/V

No

to MSC-B'

| __|Cancel MAP
Procedures

IDLE ,

ait for UE/M
on MSC-B'
(UDMTS to GSM Ho)




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

Basic SRNS Relocation to 3G_MSC-B
Crcuit Connection required

@

MAP-PREPARE-
HANDOVER req.
[lu-RLC-REQUEST]
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to 3G_MSC-B
Wait For
cknowledgement
om 3G_MSC-
(SRNS RElocation)
MAP-PREPARE- MAP-PREPARE- MAP-PREPARE-
—1HANDOVER resp. —1HANDOVER resp. —1HANDOVER resp.

[IlU-RLC-REQUEST-ACK] [IlU-RLC-FAILURE] [MAP ERROR]
from 3G_MSC-B from 3G_MSC-B from 3G_MSC-B

Not Requested
andover
umbﬂ/

Requested
I_CONNECT (IAM)
to 3G_MSC-B using
Handover Number
Wait for
Connection
om 3G_MSC-

(SRNS Relocation)




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

Wait For
cknowledgement
om 3G_MSC-
(SRNS RElocation)

>ERROR —

from 3G_MSC-B

Resources

in 3G_MSC-A

Cancel MAP >
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lu-RELEASE-REQUEST Call | |From UE
from RNS-A Release or Network
to Network

Call
Release

L

Release
Resources
in RNS-A
Cancel MAP>_ to 3G_MSC-B
Resources -
IDLE




Procedure 3G_MSC_A_HO Sheet59(78)

Procedure for Handover in 3GiMSC—A|ﬁ

> | |I_COMPLETE (ACM) gé%iLgsAfE- gﬁ”c‘é"‘;ﬁd From UE call
from 3G_MSC-B from RNS-A this state or Network Release
MAP-PAS req. (Allowed
. Call to UE
[IU-IREL-REQUEST] once in }
from 3G_MSC-B /__this state RE|eaST and Network
Pueue Messagep Wijait for Connectipn X Release
for UE in rom 3G_MSC- ERROR [— g?meifv;&wsc B Resources
3G MSC-A (SRNS Relocatign) in RNS-A
lu-RELOCATION COMMAND |_DISCONNECT
to RNS-A (REL) to 3G_MSC-B
Set to 3G_MSC-B [___|Cancel MAP
T703 in 3G_MSC-A Procedures
f‘et l;p the Internal message |_DISCONNECT L
D:Cic‘é"e’ in 3G_MSC-A (REL) to 3G_MSC-B

on 3G_MSC-B 16 IDLE
NS Relocati
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Procedure for Handover in 3GiMSC—A|ﬁ

on 3G_MSC-B
NS Relocati

MAP-SEND- MAP-PAS req.
I-ANSWER
END-SIGNAL reg. ) [IU-RLC-DETECT]
> [IU-RLC-COMPLETE] > (ANM) from 3G_MSC-B > from 3G_MSC-B

from 3G_MSC-B

(Allowed MAP-PAS req. (Allowed ~ ~
F%%%‘ once in [lU-IREL-REQUEST] once in #‘oﬁER',ﬁéiE REQUEST
this state from 3G_MSC-B this state

Release
Resources
on RNS-A

N

Yes
o > srsior 2
iof \Q\MSC-

Device (opt

2

Wjait for Completibn call to Network
on 3G_MSC-B

(SRNS Relocatigh) Release > and UE

Forward queued Use MAP- . Connect
messages [ |FORWARD-ACCESS- ngoausrie’\g%— |tr(1) gg—mgg_i Handover \}

via 3G_MSC-B SIGNALLING req - Device (optigh)
Ez'seo"ﬁ'r‘zes > > |_DISCONNECT
on RNS.A (REL) to 3G_MSC-B

Call Wait for Completipn
on 3G_MSC-B IDLE on 3G_MSC-B
UTRAN (SRNS Relocatign)




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

on 3G_MSC-B
NS Relocati

Sheet61(78)

Wjait for Completibn
on 3G_MSC-B
(SRNS Relocatigh)

IDLE

lu- |_DISCONNECT .
RELOCATION- > — (REL) from >$§’Sgy >g::lease — from Network
CANCEL 3G_MSC-B
from RNS-A
Reset Cancel MAP In 3G_MSC-A and Eele(?se Internal to
T703 Procedures to 3G_MSC-B andover 3G_MSC-A
Device
Forward queued Release Internal to Wjait for Completipn
messages for UH Handover 3G MSC-A on 3G_MSC-B
via RNS-A Device - (SRNS Relocatigh)
Ee'ej‘se |_DISCONNECT
andover (REL) to 3G_MSC-B
Device
in 3G_MSC-A |__|cancel MaP from 3G MSC-B m':fe' Cancel MAP In 3G_MSC-A and
to 3G_MSC-B Procedures - Procedures to 3G_MSC-B
Procedures
|_DISCONNECT Release Release :
(REL) to 1 > Handover > Handover gn(t;erhr}le;lct:(fA
3G_MSC-B Device Device -
|_DISCONNECT Release
(REL) to - Resources
3G_MSC-B RNS-A




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ
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MAP-PREPARE-
| SUBSEQUENT-

HANDOVER req.

[lU-RLC-
REQUEST]
from 3G_MSC-B

2

MAP-PAS req.
[ [IU-IREL-
REQUEST]

from 3G_MSC-B

From UE
or Network

Call
Release

Call

on 3G_MSC-B

UTRAN

MAP-SEND-END-
SIGNAL resp.
to 3G_MSC-B

Cancel MAF
procedures

from 3G_MSC-B

Call
Release

and UE

> to Network

>

|_DISCONNECT
(REL) to 3G_MSC-B

lu-
RELOCATION-
REQUEST

to RNS-B

MAP-PREPARE-
SUBSEQUENT-
HANDOVER resp.
[IlU-RLC-FAILURE]
to 3G_MSC-B

(

Set
T701

ait for Channq|
Allocation
NS Relocati

>

nection?

No i >
Clr%

Yes

UE

<on SG_MSC-B> <o
) (UTRAN)

Call

n 3G_Msc-B>
(UTRAN)

SUBSEQUENT-

[MAP ERROR]

MAP-PREPARE-
HANDOVER resp.

to 3G_MSC-B

IDLE




Procedure 3G_MSC_A_HO Sheet63(78)
Procedure for Handover in 3GiMSC—A|ﬁ
ait for Chann
Allocation
NS Relocati
lu-RELOCATION- lu- :
REQUEST ACK. D | . HimE,
from RNS-B FAILURE
from RNS-B
Reset Reset gﬁgﬁﬁlel >
T701 T701 BNS-B
Pueue Messagep (Allowed MAP-PAS req. MAP-SEND-
for UE in once in [IU-IREL-REQUEST] END-
3G MSC-A this state from 3G_MSC-B SIGNAL resp
- to 3G_MSC-B
MAP-PREPARE- Release Release |_DISCONNECT
SUBSEQUENT- Resources Resources (REL) to
HANDOVER resp in RNS-B in RNS-B 3G_MSC-B

[IU-RLC-REQUEST-
ACK]
to 3G_MSC-B

No T
Circuit
nectign?

Yes

Set Up
Handover

>

Device

Set
T704

Wait for

Access by UE
NS Relocati

Call

on 3G_MSC-B
UTRAN

MAP-|
SUBSEQUENT-
HANDOVER resp.
[IlU-RLC-FAILURE]
to 3G_MSC-B

PREPARE-

>

(o

Call
n3G_MSC-
(UTRAN)

) (o)




Procedure 3G_MSC_A_HO

Procedure for Handover in

3G_MSC-A Iﬁ

Wait for

access by UE

NS Relocati

Reset
T7

Connect
Handover
Device (opti

- N4

)

Forward
message
via R

ueue
s for U
S-B

lu-RELOCATION-
COMPLETE
from RNS-B

2

Iu-RELOCATION
DETECT
from RNS-B

Circuit
nectign?

Yes

Connect
Handover
Device

MAP-SEND-END-
SIGNAL resp.

Vo H

No TN
Circuit
nection?

Yes

Release
Handover
Device

to 3G_MSC-B

YV

|_DISCONNECT (REL)
10 3G_MSC-B

all in Progres:
on MSC-A
UTRAN

Wait for
access by UE

(SRNS Relocati

>

Sheet64(78)
Expiry
T704
Call to Network
Release
Release
Resources
on RNS-B
Cancel MAP in 3G_MSC-A
Procedures to 3G_MSC-B

|_DISCONNECT (REL)
to 3G_MSC-B

{

)

IDLE
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Procedure for Handover in 3GiMSC—A|ﬁ
Wait for
access by UE
NS Relocati
MAP-PAS req. MAP-PAS req. (Allowed call
—1[IU-RLC- [IU-IREL- once in from Network Release
FAILURE] REQUEST] this state
from 3G_MSC-B from 3G_MSC-B
1
lu-RELEASE- (Allowed
REQUEST i
from RNS-B

messages

Forward queued

via 3G_MSC-B

Use MAP-FORWARD-
ACCESS-SIGNALLING req.

Yes

Release
Resources
on RNS-B
T No
Circuit

nectign?
Release
Handover
Device

Call UE
on 3G_MSC-B on 3G_MSC-B
(UTRAN) (UTRAN)

Wait for

access by UE
NS Relocati
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Procedure for Handover in 3GiMSC—A|ﬁ Subsequent SRNS Relocation from 3G_MSC-B to 3G7MSC—B'|§‘

Circuit Connection required
@

MAP-PREPARE-HANDOVER req
[IU-RLC-REQUEST]

to 3G_MSC-B'
Wait for Ack
rom 3G_MSC-B'
(SRNS Relocatign)

MAP-PREPARE- MAP-PREPARE-
—HANDOVER resp.. —HANDOVER resp.

[IlU-RLC-REQUEST-ACK] [IlU-RLC-FAILURE]

from 3G_MSC-B' from 3G_MSC-B'

Not Requested

andove
umber
Requested
|_CONNECT (IAM) MAP-PREPARE-
to 3G_MSC-B' using SUBSEQUENT- ]
Handover Number HANDOVER resp.
— [IlU-RLC-FAILURE]
to 3G_MSC-B

Wjait for Connectipn Call
rom 3G_MSC-B' 26 on 3G_MSC-B
(SRNS Relocatigh) UTRAN
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Procedure for Handover in 3GiMSC—A|ﬁ

Wait for Ack
rom 3G_MSC-B'
(SRNS Relocatigh)
ERROR  |—|from 3G_MSC-B’ from 3G_MSC-B ERROR Call |{From UE
- or Network Release or Network
Release
MAP t0 3G_MSC-B' Cancel MAP to 3G_MSC-B'
Resources Procedures
MAP-PAS req. MAP-SEND-
[IU-IREL-REQUEST] END-SIGNAL resp.
from 3G_MSC-B to 3G_MSC-B
Cancel MAP to 3G MSC-B' Eelec?se
Procedures - andover
Device
MAP-PREPARE-
ERROR } SUBSEQUENT- } E*R%'SCISQ(';‘E,&;C_B
HANDOVER resp. -
to 3G_MSC-B

Call

Wait for Ack
on 3G_MSC-B

UTRAN

rom 3G_MSC- IDLE
NS Relocati
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Procedure for Handover in 3GiMSC—A|ﬁ
|_COMPLETE R
—{ (ACM) from from 3G_MSC-B ERROR from UE Call
3G MSC-B' or Network or Network Release
Set up MAP-PAS req. (Allowed MAP-PAS req.
Handover [IU-IREL- once in —[IU-IREL-
Device REQUEST] /__this state REQUEST]
from 3G_MSC-B* from 3G_MSC-B

Wjait for Connectipn
rom 3G_MSC-
(SRNS Relocatign)

}

to 3G_MSC-B

MAP-PREPARE-SUBSEQUENT-HANDOVER resp.
[IU-RLC-REQUEST-ACK]

ueue messagep
for UE in
3G _MSC-A

Set

Wjait for Completipn
on 3G_MSC-B'
(SRNS Relocatign)

to 3G MSC-B' | |Cancel MAP
- Procedures
[
Cancel MAP R Cancel MAP to 3G_MSC-B
Procedures>— 10 3G_MSC-B Procedures} and 3G_MSC-B'
|_DISCONNECT (REL) MAP-SEND- -
{0 3G MSC-B’ END-SIGNAL resp
- to 3G_MSC-B
Call to Network
Release and UE

ERROR >—

Call
on 3G_MSC-B
UTRAN

MAP-PREPARE-
SUBSEQUENT-

HANDOVER resp.
to 3G_MSC-B

|_DISCONNECT (REL)
to 3G_MSC-B and
3G_MSC-B'

A4

IDLE
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Procedure for Handover in 3GiMSC—A|ﬁ
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MAP-SEND-END-
SIGNAL req.
[IlU-RLC-COMPLETE]

from 3G_MSC-B'

Re
T7

set
03

I_ANSWER (ANM)
from 3G_MSC-B'

MAP-PAS req. MAP-PAS req.
[ [IU-RLC-DETECT] [IU-IREL-
from 3G_MSC-B' REQUEST]

Device

Connect
Handover

>

Forward

via 3G

messages for U

queueq
MSC-B'

Use MAP-FORWARD-

ACCESS-SIGNALLING req.

}

MAP-SEND-
END-SIGNAL resp.

to 3G_MSC-B

|_DISCONNECT

}

(REL) to 3G_MSC-B

3G_M
as 3G

Redefine

SC-B'
MSC-B

(Allowed
once in
/_this state

from 3G_MSC-B

MAP-PAS req. (Allowed
[IU-IREL- once in
REQUEST] /__this state
| N from 3G_MSC-B'
Yes
Connect it for acc
Handover UE2
Device (optigh)
No
Release
Handover
Device
to 3G_MSC-B | |Cancel MAP
and 3G_MSC-B' Procedures
to Network | |call
and UE Release
|_DISCONNECT (REL) -
to 3G_MSC-B and 3G_MSC-B'

>
=)
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Procedure for Handover in 3GiMSC—A|ﬁ
Wait for Completipn
on 3G_MSC-B'
(SRNS Relocatign)
- MAP-PAS req. Cancel
Expiry > | . From Network Call
[lU-RLC- from 3G_MSC-B MAP 8
>T703 FAILURE] Procedures or 3G_MSC-B Release
from 3G_MSC-B
Cancel
Reset . |_DISCONNECT
T703 from 3G_MSC-B MAP >_ (REL) to 3G_MSC-B'
Procedures| -

|_DISCONNECT Release
gi)nc(;%ll:\ﬁleASP to 3G_MSC-B' (REL) to - > Handover >
3G_MSC-B Device
Release Release
Handover Handover
Device Device
Yes
|_DISCONNECT it for accesg
(REL) to 3G_MSC-B' UE2
No

Yes

@% Cancel MAP > {0 3G MSC-B"
neW Procedures -
No

Use MAP- orward queue

FORWARD- essages for U[I% } l(ﬁ?zllicic?gg EI\SI:;—C-B'

ACCESS- via 3G MSC-B -

SIGNALLING req.
Call to Network
Release

IDLE

Call
on 3G_MSC-B
(UTRAN)

=)

Wjait for Completipn




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

Dueue Messagep
for UE in
3G MSC-A

}

lu-Relocation Command

to RNS-A

Set

Wait for UE
on 3G_MSC-B
(SRNS Relocatigh)

]

MAP-SEND-
END-SIGNAL req.
[IU-RLC-COMPLETE]

from 3G_MSC-B

Reset
T703

Release
Resources
on RNS-A

>

MAP-PAS req.
[IU-IREL-
REQUEST]
from 3G_MSC-B

orward queue
essages for U
via 3G_MSC-B

UE

on 3G_MSC-B

Use MAP-
FORWARD-ACCESS-

SIGNALLING req.

(

Sheet71(78)
Basic SRNS Relocation to 3G_MSC-B
no Circuit Connection required
(Allowed lu-RELEASE- MAP-PAS req.
once in REQUEST 1 [IlU-RLC-DETECT]
this state from RNS-A from 3G_MSC-B
(Allowed Release
once in Resources
this state on RNS-A
Call to Network
Release and UE
Release MAP to 3G_MSC-B
Resources in 3G_MSC-A

L

Wait for UE
on3G_MSC-B IDLE
NS Relocatign)

Wait for UE

on 3G_MSC-B
NS Relocati




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

Wait for UE

Sheet72(78)

Iu-RELOCATION-

ﬁi’gel from
3G_MSC-B
Procedures| -

Release

Expiry
T703

Call
Release

from Network

In 3G_MSC-A and
to 3G_MSC-B

| __|Cancel MAP

Procedures

>

Resources >
RNS-A

CANCEL
from RNS-A
Reset
T703
Forward queued
Messages for UH
via RNS-A
in 3G_MSC-A | ___|Cancel MAP
to 3G_MSC-B Procedures

on 3G_MSC-B

all in Progres: Wait for UE
on 3G_MSC-A
(UTRAN) (SRNS Relocatign)

Release
Resources
RNS-A

Wait for UE
IDLE on 3G_MSC-B
(SRNS Relocatigh)
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Procedure for Handover in 3GiMSC—A|ﬁ

UE Established on 3G_MSC-B
without a Circuit Connection

Sheet73(78)

Request for Cancel
Cirguit From 3G_MSC-B MAP From UE Call
Establishment Procedures or Network Release
MAP-PREPARE- call
SUBSEQUENT- Release to Network
HANDOVER req.
[lU-RLC-
REQUEST]
from 3G_MSC-B
MAP- MAP-SEND-END-
PREPARE- [ SIGNAL resp. _—
HANDOVER to 3G_MSC-B
req.
[NULL]
[IU-RASG-
REQUEST]
to 3G_MSC-B
IDLE




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

Circuit Connection Establishment to 3G7MSC—BB‘

ait For Responge
rom 3G_MSC-
(SRNS Relocatigh)

MAP-PREPARE-
—HANDOVER resp.
[Handover Number]
[lU-RASG-COMPLETE]

from 3G_MSC-B
I_CONNECT (IAM)
to 3G_MSC-B using
Handover Number

ait for Comple
rom 3G_MSC-
(SRNS Relocatigh)

From UE
Call ||
>Release or Network

‘ IDLE

MAP-SEND-
END-SIGNAL resp.
to 3G_MSC-B

Sheet74(78)




Procedure 3G_MSC_A_HO

Procedure for Handover in 3GiMSC—A|ﬁ

ait For Responge
rom 3G_MSC-
(SRNS Relocatigh)

> -

MAP-PREPARE-

HANDOVER resp.

[MAP ERROR]

from 3G_MSC-B

Failure

UE
on 3G_MSC-B
UTRAN

}

Response to

Circuit Establishment
Request

MAP-PREPARE-

—1HANDOVER resp.

[IU-RASG-
FAILURE]

from 3G_MSC-B

Sheet75(78)

Cancel MA
Procedures|

— from 3G_MSC-B

(on 3G_MSC-

UE

(UTRAN)

) (=)

Call to Network
Release
MAP-PAS req. (Allowed . Response to
[IU-IREL-REQUEST] once in Failure Circuit
from 3G_MSC-B /_this state Establishment

Request
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Procedure for Handover in 3GiMSC—A|ﬁ

ait for Comple
rom 3G_MSC-
(SRNS Relocatigh)
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|_COMPLETE MAP-PAS req. (Allowed
~ . Call From UE
—(ACM) from [IU-IREL- once in > T

> 3G MSC-B REQUEST] / this state Release or Network

- from 3G_MSC-B
— 1
I-ANSWER
(ANM) from
3G_MSC-B
Cancel MAP-SEND-
from 3G_MSC-B MAP END-SIGNAL
Procedures resp. to
3G_MSC-B

Response to Response to . |_DISCONNECT

Success Circuit Circuit —Failure (REL) to
Establishment Establishment 3G_MSC-B
Request Request

ait for Comple Call
rom 3G_MSC- on 3G_MSC-B IDLE
(SRNS Relocatigh) UTRAN
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Procedure for Handover in 3G_MSC-A Subsequent SRNS Relocation from 3G_MSC-B to 3G_MSC-B'
no Circuit Connection required.
26
MAP-PREPARE-
SUBSEQUENT-
HANDOVER resp.
[IlU-RLC-REQUEST-ACK]
to 3G_MSC-B
Dueue Messagep
for UE
in 3G_MSC-A
Set
T703
Wait for
E on 3G_MSC-B'
(SRNS Relocatigh)
MAP-SEND- MAP-PAS req. (Allowed MAP-PAS req.
[ END-SIGNAL req 1 [IU-RLC-DETECT] once in [IlU-IREL-
[lU-RLC-COMPLETE] from 3G_MSC-B' this state REQUEST]
from 3G_MSC-B' - from 3G_MSC-B

(Allowed orfce

Yes

in this state|

Reset MAP-PAS req.
T703 [IlU-IREL-
REQUEST]
from 3G_MSC-B'

Forward queue Use MAP-
messages for U FORWARD-ACCESS-
via 3G_MSC-B SIGNALLING req

Redefine
3G_MSC-B'
as 3G_MSC-B

UE
on 3G_MSC-B
UTRAN

L

Wait for UE
on 3G_MSC-B'
(SRNS Relocati

m accl
\Q{U E2

No

to 3G_MSC-B Cancel MAP
and 3G_MSC-B' Procedures
to Network Call
and UE Release

‘ IDLE ’
)




Procedure 3G_MSC_A_HO Sheet78(78)

Procedure for Handover in 3GiMSC—A|ﬁ

Wait for UE
on 3G_MSC-B'
(SRNS Relocatigh)

: MAP-PAS req. Cancel
Expiry > , Call from Network
[lU-RLC- from 3G_MSC-B MAP )
>T703 FAILURE] Release or 3G_MSC-B

Procedures|
from 3G_MSC-B

Cancel
Reset .
703 from 3G_MSC-B MAP

Procedures]
orward queue Use MAP- Yes
Fessages for U FORWARD- @hﬁ
No

- UE2
via 3G MSC-B ACCESS-
SIGNALLING req.

Cancel MAP
Procedures

to 3G_MSC-B' to 36_Msc-B' [—cancel MAF>
B - Procedures

UE Wait for UE
on 3G_MSC-B IDLE on 3G_MSC-B'
UTRAN (SRNS Relocatigh)
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Procedure 3G_MSC_B_HO

Procedures for Handover in 3G_MSC-B|ﬁ

IDLE

MAP-PREPARE-HANDOVER req.

[A-HO-REQUEST]

> from 3G_MSC-A

Not

Requested
andove
umber

Requested

MAP-PREPARE-HANDOVER req.

[IlU-RLC-REQUEST]
from 3G_MSC-A

}

MAP-ALLOCATE-
HANDOVER-NUMBER req.
to VLR

T601

ait for Chann
or{Handover Number
(GSM to UMTS Ho)

Iu-RELOCATION-
REQUEST
to RNS-B

IDLE ,

MAP-PREPARE-
HANDOVER resp
[A-HO-FAILURE]
to MSC-A

Sheetl1(54)




Procedure 3G_MSC_B_HO

Procedures for Handover in 3G7MSC—B|ﬁ

lu-RELOCATION-
] REQUEST-ACK
from RNS-B
Reset
T601
Requested
andove

Not Requested

umby/

MAP-PREPARE-
HANDOVER resp. 7
[A-HO-REQUEST-ACK]

Wait for
andover Numbgr
Allocation

to MSC-A

Sheet2(54)

MAP-ALLOCATE-
—HANDOVER-
NUMBER resp.

Channel
Allocation

Wait for

from VLR

=)

MAP-ALLOCATE- lu-RELOCATION-
—1HANDOVER- 1 REQUEST-ACK

NUMBER resp. from RNS-B

from VLR

Reset
T601

Set

Set
T610

ait for UE/M Wit for Connectign
on RNS-B from MSC-A
(GSM to UMTS Ho) (GSM to UMTS Ho)

MAP-PREPARE-

HANDOVER resp.

[A-HO-REQUEST-ACK]
[Handover Number]

to MSC-A




Procedure 3G_MSC_B_HO

Procedures for Handover in 3G7MSC—B|ﬁ

ait for Channg
or|Handover Number
(GSM to UMTS Ho)

Wait for
Ghannel Allocatig
(GSM to UMTS Ho)

ait for Channq
or|Handover Number
(GSM to UMTS Ho)

n

Sheet3(54)

lu-RELOCATION-
FAILURE
from RNS-B

2

lu-Relase-
REQUEST

from RNS-B

Indication from
VLR

Release Release
Resources Resources
in RNS-B in RNS-B

>

MAP-PREPARE- Cancel
HANDOVER resp. Channel
[A-HO-FAILURE] on RNS-B
to MSC-A

IDLE IDLE

MAP-PREPARE-
HANDOVER resp.
[MAP ERROR]

to MSC-A




Procedure 3G_MSC_B_HO

Sheet4(54)

Procedures for Handover in 3G7MSC—B|ﬁ

Basic GSM to UMTS handover from MSC-A to 3G_MSC-B
Circuit Connection required

I_CONNECT (IAM) Expi lu-RELEASE-
— from MSC-A oo REQUEST
(Uses Handover No.) from RNS-B
. Cancel Cancel e.g. MAP- MAP-PAS req.
?gi%‘ ;%"ésfﬂgc_B MAP MAP ABORT >— [A-CLEAR-
- Procedures Procedures] from MSC-A REQUEST]

to MSC-A

MAP-SEND-HANDOVER- ﬁaA’:fe' To MSC-A
REPORT resp. to VLR-B in 3G_MSC-B
Procedures

|_COMPLETE (ACM)
to MSC-A

Release
Radio Resourges
on RNS-B

ait for acces:
byl UE/MS on RNY-B

IDLE




Procedure 3G_MSC_B_HO Sheet5(54)

Procedures for Handover in 3G7MSC—B|ﬁ

lu-RELOCATION- lu-RELEASE- Expi Cancel
— COMPLETE — REQUEST SN from MSC-A MAP
from RNS-B from RNS-B Procedure
MAP-PAS req
[A-CLEAR- [ > I_T_Zgit
REQUEST]
to MSC-A
Reset |_DISCONNECT | |
T604 (REL) to MSC-A
Yes
ANM > | |1 DISCONNECT EZfoauSries c}
? .
Sent? (REL) from MSC-A RNS-B
No
|_ANSWER (ANM) lu-RELOCATION-
o MSC-A DETECT
from RNS-B
to MSC-A | |Cancel MAP I_ANSWER (ANM)
in 3G_MSC-B Procedures to MSC-A
MAP-SEND- Release MAP-PAS req
END-SIGNAL req. Resources on [A-HO-DETECT] [—
[A-HO-COMPLETE] RNS-B to MSC-A
to MSC-A
IDLE b Ulglitlv{cs)r;r:xlfl\sl-B ait for Disconndct
(QSM to UMTS Ho) (§SMto UMTS Ho)




Procedure 3G_MSC_B_HO Sheet6(54)
Procedures for Handover in 3G7MSC—B|ﬁ
all in Progresj
Gn 3G_MSC-B tFOoLr}/;/Ee;:\jlﬁsMessa\ges
(GSM)
MAP-SEND- A-CLEAR-
> I END-SIGNAL resp. > —REQUEST > — Q&ﬂ%@g’f ORMED
from 3G_MSC-A from BSS-A
MAP-PAS req. MAP-PAS req.
[A-CLEAR-REQUEST] [ [A-HO-PERFORMED]
to 3G_MSC-A to 3G_MSC-A
Cancel MAP all in Progres:
Procedures on 3%—5%80'8
Release Cancel
|_DISCONNECT
Resources = MAP from 3G_MSC-A
in BSS-A (REL) from 3G_MSC-A >Procedures
& v Yes Release A-HANDOVER-
isconnec Resources REQUIRED
egied? in BSS-A from BSS-A
No
ait for Disconndct |_DISCONNECT
(U{MTS to GSM Hp) (REL) to 3G_MSC-A
| |1_DISCONNECT
(REL) from 3G_MSC-A
all in Progres:
IDLE on 3G_MSC- IDLE 2
(GSM)




Procedure 3G_MSC_B_HO

Procedures for Handover in 3G7MSC—B|ﬁ

©

Yes
Known
My/

No

N
<>

Yes
h

) 3G_MSC-A/3G_MSC-B'
Whic — -
MSC>

3G_MSC-B

No
end Reject

Yes
A-HANDOVER-
REJECT
to BSS-A
e No
Circuit
nectign?
Yes
all in Progres: UE/MS
on 3G_MSC-B on 3G_MSC-B
(GSM) (GSM)

Known
RNS?
No

Yes

sources
NS-B2
No

Yes

3 ait for Responde
(&SM to UMTS Ho)

MAP-PREPARE-
SUBSEQUENT-
HANDOVER req.
[A-HO-REQUEST]

to 3G_MSC-A

Sheet7(54)




Procedure 3G_MSC_B_HO

Procedures for Handover in 3G7MSC—B|ﬁ

Handover from BSS-A to RNS-B on 3G7MSC—BB‘

}

Iu-RELOCATION-REQUEST

to RNS-B

Set

ait for Chann
(GSM to UMTS

)

Sheet8(54)

2

Reset
T601

Queue
Messages in
3G _MSC-B

RELOCATION-

lu- >
REQUEST-

Expiry
T601

ACK

from RNS-B

}

Handover Command
to UE/MS via BSS-A

Set Up

Handover >
Device

Set
T602

(

ait for access
by UE/MS
GSM to UMTS Ho)

Cancel

Channel rec%t
on RNS-B

lu- MAP-SEND-END-
] RELOCATION- SIGNAL resp.
FAILURE from 3G_MSC-A
from RNS-B -
—
Reset A-CLEAR-REQUEST
T601 from BSS-A
MAP-PAS req
[A-CLEAR-
REQUEST]
to 3G_MSC-A
ngoﬁies > Cancel MAP > To 3G_MSC-A
on RNS-B Procedlljres in 3G_MSC-B
1

Release

Resources >
on BSS-A

(GSM to UMTS




Procedure 3G_MSC_B_HO

Procedures for Handover in 3G7MSC—B|ﬁ

Sheet9(54)

lu-RELOCATION-
] COMPLETE
from RNS-B

Reset
T602

2

Iu-RELOCATION-
—DETECT
form RNS-B

N No
Circuit
nectign?

Yes

Connect >
Optjgnal)

Handover
Device

Forward queued
messages
via RNS-B

Release Resoyces
in BSS-A
~N No
Circuit
nection?

Yes

Release
Handover
Device

MAP-PAS req.
[A-HO-PERFORMED]
to 3G_MSC-A

A-HANDOVER
FAILURE
from BSS-A

No

Connect

Device

Handover

Op

UE/MS

all in Progres: ait for acces:
on 3G_MSC-B on 3G_MSC-B by UE/IMS
(UTRAN) (UTRAN) (GSM to UMTS Ho)

Reset
T602

Forward queued
messages
via BSS-A

Release

Resources>
in RNS-B
No ~N
Circuit
nection?

Yes

Release
Handover
Device

UE/MS all in Progres:
on 3G_MSC-B on 3G_MSC-B
(GSM) (GSM)




Procedure 3G_MSC_B_HO

Procedures for Handover in 3G7MSC—B|ﬁ

Sheet10(54)

Wait for
Expiry lu-RELEASE- A-CLEAR- ||
T602 REQUEST REQUEST
from RNS-B from BSS-A
Release Ressyrces Release Release
in RNS-B Resources Resources
and BSS-A in RNS-B in BSS-A
Yes
Release M(or accl
Handover UEM
Device \bé\ i
No
MAP-PAS req. MAP-PAS req. Release Reswsyrces
[A-CLEAR-REQUEST] [A-CLEAR-REQUEST] — in RNS-B
to 3G_MSC-A to 3G_MSC-A and BSS-A
Cancel MAP To 3G_MSC-A To3G_MSC-A |__|cancel MAP Ee'edase
Procedures in 3G_MSC-B in 3G_MSC-B Procedures andover
Device
> |_DISCONNECT ngoﬁ‘zes >
(REL) to 3G_MSC-A in RNS-B

ait for acces:
by UE/MS
M to UMTS Ho)

IDLE

(

SMto UMTS

MAP-SEND-END-
SIGNAL resp.

from 3G_MSC-A




Procedure 3G_MSC_B_HO

Procedures for Handover in 3G7MSC—B|ﬁ

Subsequent GSM to UMTS Handover from 3G_MSC-B to 3G7MSC-AB‘

ait for Respon
SM to UMTS

Sheet11(54)

MAP-PREPARE- MAP-PREPARE- Expir A-CLEAR-
SUBSEQUENT- ] SUBSEQUENT- Te’ily REQUEST
HANDOVER resp. HANDOVER resp. from BSS-A
[A-HO-REQUEST- [A-HO-FAILURE -
ACK] or MAP ERROR]
from 3G_MSC-A from 3G_MSC-A
Reset Reset "QA(F;LEQE req. ||
T611 T611 E?I;QUEST-]
to 3G_MSC-A
Release > MAP-SEND-END- 36 MSC8 | |cancel Map
Resources SIGNAL resp. - A [
in RNS-B from 3G_MSC-A to 3G_MSC-A Procedures
Handover Release
Command Resources
to UEIMS in BSS-A
via BSS-A
Set
T604

Wait for Ack.

ait for Disconngct
(GSM to UMTS




Procedure 3G_MSC_B_HO Sheet12(54)
Procedures for Handover in 3G7MSC—B|ﬁ
Wait for Ack.
rom 3G_MSC-
(GSM to UMTS Ho)
MAP-SEND- Expi A-CLEAR- A-HANDOVER-
END- oo REQUEST —{ FAILURE
SIGNAL resp. from BSS-A from BSS-A
from - -
3G_MSC-A
Release MAP-PAS req.
'.T.Zgit Resources > [A-CLEAR- > Brggit
in BSS-A REQUEST]
to 3G_MSC-A
Release _ Release MAP-PAS req.
Resources > g;nc%%x;% Tr? ggmggg\ Resources } [A-HO-FAILURE]
in BSS-A - in BSS-A to 3G_MSC-A
to 3G_MSC-A Cancel MAP
Procedures

TN No
Circuit
nectign?

Yes
ait for Disconngct
IDLE
\(&SM to UMTS a)) ( )

TN No
Circuit
nectign?

Yes

all in Progres: UE/MS
on 3G_MSC-B on 3G_MSC-B

(GSM)

(GSM)




Procedure 3G_MSC_B_HO

Procedures for Handover in 3G7MSC—B|ﬁ

no Circuit Connection required

Basic GSM to UMTS handover from MSC-A to 3G_MSC-B B‘

ait for UE/M
on RNS-B
(GSM to UMTS Ho)

Sheet13(54)

lu-RELOCATION- lu-RELEASE- Expi Cancel
COMPLETE REQUEST A from MSC-A MAP
from RNS-B from RNS-B Procedure
MAP-PAS req
Reset [A-CLEAR-  [—
REQUEST]
to MSC-A
— 1
MAP-SEND- lu-
END-SIGNAL reg. > > —{ RELOCATION- g%"c%ﬂxssp>— ,tr? g"é’c,\;,ASC_B
[A-HO- DETECT -
COMPLETE] from RNS-B |
to MSC-A —
MAP-PAS req. Release
[A-HO-DETECT] Resources on
to MSC-A RNS-B
UE/MS ait for UE/M
n3G_MSC-B on RNS-B IDLE
(UTRAN) (QSM to UMTS Ho)




Procedure 3G_MSC_B_HO

Procedures for Handover in 3G_MSC-

)

UE/MS
Forward Messages —‘ on 3G7MSC-B>
(GSM)

Sheet14(54)

MAP-SEND- A-HANDOVER- MAP-PREPARE-

END-SIGNAL resp. REQUIRED HANDOVER req.

from MSC-A from BSS-A [NULL]
[A-ASG-REQUEST]

Release
Resources
in BSS-B

IDLE ’

from 3G_MSC-A

MAP-ALLOCATE-
HANDOVER-NUMBER req.

>

to VLR

A-ASSIGNMENT-
REQUEST ]
to BSS-A

>

Whit for Assignmgnt
or|Handover Number
(UMTS to GSM Ho)




Procedure 3G_MSC_B_HO

Procedures for Handover in 3G7MSC—B|ﬁ

Circuit Connection Establishment on 3G_MSC-B B‘

Iu-RAB-ASSIGNMENT-
RESPONSE
from RNS-B

{

Allocation

Wait for .
ndoverNumb}r ( Wait for )

Assignment

MAP-ALLOCATE-
HANDOVER-
NUMBER resp.
from VLR

MAP-ALLOCATE-
HANDOVER-
NUMBER resp.
from VLR

> -

A

Iu-RAB-ASSIGNMENT-
RESPONSE
from RNS-B

MAP-PREPARE-
HANDOVER resp.

from MSC-A

to MSC-A

[Handover Number]
[A-ASG-COMPLETE]

Sheet15(54)




Procedure 3G_MSC_B_HO

Procedures for Handover in 3G7MSC—B|ﬁ

Wilait for Assignmgnt
SM to UMTS

Wit for Assignment
or|Handover Number
( MTS Ho)

Sheet16(54)

lu-RAB- - MAP-SEND-
> —{ ASSIGNMENT- >ERR0R wl‘_jga"on from END-SIGNAL resp.
RESPONSE with from MSC-A
unsuccessful
result from RNS-B
MAP-PREPARE- MAP-PREPARE- lu-RELEASE-
HANDOVER resp. HANDOVER resp. —]REQUEST
[A-ASG-FAILURE] [MAP ERROR] from RNS-B
to MSC-A to MSC-A -
MAP-PAS req.
[A-CLEAR-REQUEST]
to MSC-A
to MSC-A Cancel MAP . | __|Cancel MAP
and VLR-B Procedures> o VLR-B Procedures>

UE/MS

on 3G_MSC-B
UTRAN

Release

Resources >
in RNS-B

IDLE




Procedure 3G_MSC_B_HO

Procedures for Handover in 3G7MSC—B|ﬁ

ait for Conne

from MSC-A
(GSM to UMTS Ho)
> - }aﬁ?ﬂgg (1AM) >Expiry > | |Iu-RELEASE-REQUEST
(Uses Handover No.) T610 from RNS-A
MAP-PAS req.
Reset to MSC-A | __|Cancel MAP
T610 in 3G_MSC-B Procedures> > [A-CLEAR_REQUEST]
to MSC-A
MAP-SEND-HANDOVER- Cancel MAP to MSC-A
REPORT resp. to VLR-B Procedures in 3G_MSC-B
(ACM) to MSC-A e NSB
Call
on 3G_MSC-B IDLE
UTRAN

Sheet17(54)




Procedure 3G_MSC_B_HO Sheet18(54)

Procedures for Handover in SeiMSC—BB‘

ait for Conne
from MSC-A
(GSM to UMTS Ho)

MAP-SEND- Cancel
}ﬁ%’i?ﬁﬁ”ﬁgg_ N END-SIGNAL resp. from MSC-A MAP
from MSC-A Procedure

Release Release
Resources on Resources on
RNS-B RNS-B
UE/MS
on 3G_MSC-B ‘ IDLE ’ ‘ IDLE ’
UTRAN




Procedure 3G_MSC_B_HO

Procedures for Handover in SeiMSC—BB‘

©

No
Known
BSS?
Yes
Not
Requested
andove
umber
Requested
MAP-ALLOCATE- MAP-PREPARE-
HANDOVER-NUMBER req. HANDOVER resp
to VLR [A-HO-FAILURE]
to 3G_MSC-A
Set
T401

A-HANDOVER-
REQUEST
to BSS-B
ait for Chann
or{Handover Number
(UDMTS to GSM Ho)

IDLE

Sheet19(54)




Procedure 3G_MSC_B_HO Sheet20(54)

Procedures for Handover in 3G7MSC—B|ﬁ

A-HANDOVER- MAP-ALLOCATE-
[ REQUEST-ACK —HANDOVER-
from BSS-B NUMBER resp.
- from VLR
Reset
T401

Requested
andove
umby/

Not Requested
MAP-PREPARE- Wait for Wait for
HANDOVER resp. 7 andover Numbgr Channel
[A-HO-REQUEST-ACK] Allocation Allocation
to 3G_MSC-A
MAP-ALLOCATE- A-HANDOVER-
—HANDOVER- ] REQUEST-ACK
NUMBER resp. from BSS-B
from VLR -
Reset
T401

MAP-PREPARE-
HANDOVER resp.
[A-HO-REQUEST-ACK]

[Handover Number]
to 3G_MSC-A

Set Set
T404 T410

ait for UE/M Wit for Connectign
on BSS-B rom 3G_MSC-
(UMTS to GSM Ho) (UDMTS to GSM Ho)




Procedure 3G_MSC_B_HO

Procedures for Handover in 3G7MSC—B|ﬁ

ait for Channe
Allocation or
TS to GSM Ho) (

ait for Channq
Handover Number
TS to GSM Ho) (

ait for Channg
Handover Number
TS to GSM Ho)

or

/ait for Handov§r
umber Allocatig
TS to GSM Ho)

Sheet21(54)

A-HANDOVER- : A_CLEAR- cai
> —FAILURE >$§’3{y > —REQUEST >ERROR —{\pdication from
from BSS-B from BSS-B

Release

Resources >
in BSS-B

Release

Resources >
in BSS-B

MAP-PREPARE- Cancel
HANDOVER resp. [ Channel
[A-HO-FAILURE] on BSS-B
to 3G_MSC-A

IDLE IDLE

MAP-PREPARE-
HANDOVER resp.
[MAP ERROR]

to 3G_MSC-A




Procedure 3G_MSC_B_HO

Procedures for Handover in 3G_MSC-B Basic UMTS to GSM handover from 3G_MSC-A to 3G_MSC-B
Circuit Connection required

)

Sheet22(54)

I_CONNECT (IAM) Expi
- piry A-CLEAR-REQUEST
> from 3G_MSC-A >T41O from BSS-B

(Uses Handover No.)

Reset To 3G_MSC-A ﬁi';:el ﬁaA':fe' e.g. MAP-ABORT
T410 in 3G_MSC-B o] |from 3G_Msc-a

MAP-PAS req.
[A-CLEAR-
REQUEST]

Procedures Procedur
MAP-SEND-HANDOVER-
REPORT resp. to VLR-B

to 3G_MSC-A

Cancel
MAP
Proced

To 3G_MSC-A
in 3G_MSC-B
Ures -

Set
T404

Release
} {aggM;;%TAE (ACM) Radio Reso}s
- on BSS-B

ait for acces:
byl UE/MS on BSS-B IDLE




Procedure 3G_MSC_B_HO Sheet23(54)

Procedures for Handover in 3G7MSC—B|ﬁ

A-HANDOVER- A-CLEAR- . Cancel
> — COMPLETE > — REQUEST >$§eg fsr?:.mMsc- A MAP
from BSS-B from BSS-B - Procedure
MAP-PAS req
[A-CLEAR-  [— > Roset
REQUEST]
to MSC-A
Reset |_DISCONNECT L
T404 (REL) to 3G_MSC-A
ANM Yes |_DISCONNECT Release
Sent? 1 (REL) from Resources on
g 3G_MSC-A BSS-B
No
I_ANSWER (ANM) A-HANDOVER-
t0 3G_MSC-A DETECT
- from BSS-B
to 3G_MSC-A | __|cancel MAP I_ANSWER (ANM)|__|
in 3G_MSC-B Procedures to 3G_MSC-A
MAP-SEND- Release MAP-PAS req
END-SIGNAL req. Resources on [A-HO-DETECT] [—
[A-HO-COMPLETE] BSS-B to 3G_MSC-A
to 3G_MSC-A —_—

all in Progres:

on 3G_MSC-B IDLE b
GSM




Procedure 3G_MSC_B_HO

Procedures for Handover in 3G7MSC—B|ﬁ

all in Progres:
Gn 3G7MSC-Bj> tFOoLr}/;/Ea;:\jlﬁsMessages
(UTRAN)

Sheet24(54)

MAP-SEND-
- Iu-RELEASE-REQUEST
> END-SIGNAL > from RNSA
resp. from

3G_MSC-A

Cancel MAP
Procedures

Release

Resources > |_DISCONNECT
in RNS-A (REL) from 3G_MSC-A

MAP-PAS req.
[A-CLEAR-REQUEST]
to 3G_MSC-A

@%\ Yes
} onnyed’f

ait for Disconngct
(&SM to UMTS Hp)

Cancel
MAP from 3G_MSC-A
Procedures|

No

| |I_DISCONNECT
(REL) from 3G_MSC-A

>
=)

Release Iu-RELOCATION-
Resources REQUIRED

in RNS-A from RNS-A

|_DISCONNECT
(REL) to 3G_MSC-A

all in Progres:
on3G_MSC-B IDLE 8
(UTRAN)




Procedure 3G_MSC_B_HO

Procedures for Handover in 3G7MSC—B|ﬁ

@
Known
MSC?2

No

Yes

ndo

¥

allowed to
No el

Yes

) MSC-A/MSC-B'
Which
MSC>

/

Kno

No
end Reject

Yes

Yes|

PREPARATION-

all in Progres: UE/MS
on 3G_MSC-B on 3G_MSC-B

(UTRAN)

(UTRAN)

BS.

MSC-B

@

No

Yes

MAP-PREPARE-
SUBSEQUENT-
HANDOVER req.
[A-HO-REQUEST]
to MSC-A

Iu-RELOCATION-

FAILURE to RNS-A

T No
Circuit
nection?

sources
SS-B2
No

Yes

Y

Set
T411

9 ait for Responde
(UMTS to GSM Ho)
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Procedure 3G_MSC_B_HO Sheet26(54)

Procedures for Handover in 3G7MSC—B|ﬁ UMTS to GSM Handover from RNS-A to BSS-B on MSC—BB‘

A-HANDOVER-REQUEST
to BSS-B

Set
T401
ait for Chann
(UMTS to GSM Hp)
A-HANDOVER- Expi A-HANDOVER- MAP-SEND-END-
— REQUEST- e — FAILURE SIGNAL resp.
ACK from BSS-B from 3G_MSC-A
from BSS-B
Reset Reset | |lu-RELEASE-REQUEST
T401 T401 from RNS-A
Queue MAP-PAS req Cancel Channgl
Messages [A-CLEAR- request
in MSC-B REQUEST] on BSS-B
to 3G_MSC-A
Handover Command Release Cancel MAP To 3G_MSC-A
to UE/MS via Resources Procedures in MSC-B
lu-RELOCATION-COMMAND on BSS-B
to RNS-A |
Set Up Release
Handover Resources
Device on RNS-A
Set
T402

ait for access . .
by UE/MS 7 ( i/lltngrtc?lcsscsol\;lm c)t
TS to GSM Ho)
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Procedures for Handover in 3G7MSC—B|ﬁ
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A-HANDOVER-
] COMPLETE
from BSS-B

Reset
T402

N No
Circuit
nectign?

Yes

Connect

Device Op%l)

Handover

Forward queued
messages
via BSS-B

Release

Resources >
in RNS-A
~N No
Circuit
nection?

Yes

Release
Handover
Device

MAP-PAS req.
[A-HO-PERFORMED]
to 3G_MSC-A

2

Circuit
nectign?

A-HANDOVER-
DETECT
form BSS-B

Iu-RELOCATION
CANCEL
from RNS-A

Yes

Device

Connect
Handover

Opk\l)

No

UE/MS

all in Progres: ait for acces:
on 3G_MSC-B on 3G_MSC-B by UE/IMS
(GSM) (GSM) (UDMTS to GSM Ho)

Reset
T402

Forward queued
messages
via RNS-A

Release

Resources>
in BSS-B
No N
Circuit
nection?

Yes

Release
Handover
Device

UE/MS all in Progres:
on 3G_MSC-B on 3G_MSC-B
(UTRAN) (UTRAN)
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Procedures for Handover in 3G7MSC—B|ﬁ

Exoir A-CLEAR- lu-RELEASE- MAP-SEND-END-
e REQUEST REQUEST —{ SIGNAL resp.
from BSS-B from RNS-A from 3G_MSC-A

Release Ressyrces Release Release
in BSS-B Resources Resources
and RNS-A in BSS-B in RNS-A

No
Release macce y
Handover E/MS2
Device \K

Yes

N

MAP-PAS req. MAP-PAS req.
[A-CLEAR- [A-CLEAR- [
REQUEST] REQUEST]
to 3G_MSC-A to 3G_MSC-A

N

Release Ressyrces
in BSS-B

and RNS-A
Release

Handover

Device

Procedures in 3G_MSC-B in 3G_MSC-B " [Procedures

N

|_DISCONNECT Release Resowces
(REL) to 3G_MSC-A in BSS-B

Cancel MAP > To 3G_MSC-A To 3G_MSC-A Cancel MAP

&

Wait for Wait for Wait for
IDLE Disconnect Disconnect
(UMTS to GSM Ho) (UMTS to GSM Ho)
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Procedures for Handover in 3G7MSC—B|ﬁ

Subsequent UMTS to GSM Handover from 3G_MSC-B to MSC—AB‘

ait for Respon
MTS to GSM
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MAP-PREPARE- MAP-PREPARE- Expir lu-RELEASE-
SUBSEQUENT- ] SUBSEQUENT- T4’ily REQUEST
HANDOVER resp. HANDOVER resp. from RNS-A
[A-HO-REQUEST- [A-HO-FAILURE -
ACK] or MAP ERROR]
from MSC-A from MSC-A
Reset Reset MAP-PAS
T411 T411 {i(-]éLE AR
REQUEST]
to MSC-A
——
Release MAP-SEND-END- .
in 3G_MSC-B Cancel MAP
Resources SIGNAL resp. Yy
in BSS-B > from MSC-A to MSC-A Procedures
Relocation Release
Command - Resources
to RNS-A in RNS-A
Set
T404
Wait for Ack. :
from MSC-A 7 ait for Disconngct

MTS to GSM
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Procedures for Handover in 3G7MSC—B|ﬁ
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Wait for Ack.
from MSC-A
MAP-SEND- Expi lu-RELEASE- lu-RELOCATION-
END- o REQUEST —{ CANCEL
SIGNAL resp. from RNS-A from RNS-A
from MSC-A -
Release MAP-PAS req.
'.T.igit Resources > [A-CLEAR- > Bri(sjit
in RNS-A REQUEST]
to MSC-A
Release _ Release MAP-PAS req.
Resources > g;nc%jx;% Tr? gAGSCMgC_B Resources } [A-HO-FAILURE]
in RNS-A - in RNS-A to MSC-A
to MSC-A Cancel MAP
Procedures
TN No TN No
Circuit Circuit
nectign? nectign?
Yes Yes

ait for Disconngct
IDLE
\(AL<MTS to GSM a)) ( )

all in Progres: UE/MS
on 3G_MSC-B on 3G_MSC-B

(UTRAN)

(UTRAN)
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Procedures for Handover in 3G_MSC-B Basic UMTS to GSM handover from 3G_MSC-A to 3G_MSC-B
no Circuit Connection required
ait for UE/M
on BSS-B
(UMTS to GSM Ho)
A-HANDOVER- A-CLEAR- . Cancel
COMPLETE REQUEST >$§eg ggmMSC- A MAP
from BSS-B from BSS-B - Procedure
MAP-PAS req
Reset [A-CLEAR-  [—
REQUEST]
to 3G_MSC-A
1
MAP-SEND- A-HANDOVER- Cancel MAI 0 3G MSC-A
END-SIGNAL req. [ —DETECT Procedures in 3G MSC-B
[A-HO-COMPLETE] from BSS-B -

t0 3G_MSC-A

(o

UE/MS
n3G_MSC-
(GSM)

ait for UE/M
B on BSS-B
(UMTS to GSM Ho)

MAP-PAS req.
[A-HO-DETECT]
to 3G_MSC-A

Release
Resources on
BSS-B

‘ IDLE ,
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Procedures for Handover in SeiMSC—BB‘

Forward Messages UE/MS
to UEIMS on 3G_MSC-B
(UTRAN)
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MAP-SEND- lu-
END-SIGNAL resp. RELOCATION-
from 3G_MSC-A REQUIRED
— from RNS-A

MAP-PREPARE-
HANDOVER req.
[NULL]

Release
Resources
in RNS-B

IDLE ’

[A-ASG-REQUEST]
from MSC-A

MAP-ALLOCATE-
HANDOVER-NUMBER req.
to VLR

>

Iu-RAB-ASSIGNEMENT-

REQUEST

to RNS-A >

or|Handover Number

Wit for Assignmgnt
(GSM to UMTS Ho)
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Procedures for Handover in 3G7MSC—B|ﬁ Circuit Connection Establishment on 3G_MSC-B B‘

A-ASSIGNMENT- MAP-ALLOCATE-
COMPLETE —HANDOVER-
from BSS-B NUMBER resp.
from VLR
Wait for P
Wait for
andover Numbegr N
( Allocation > < Assignment >
MAP-ALLOCATE- A-ASSIGNMENT-
HANDOVER- ] COMPLETE
NUMBER resp. from BSS-A
from VLR

MAP-PREPARE-
HANDOVER resp.
[Handover Number]

[A-ASG-COMPLETE]
to 3G_MSC-A

Set
T410
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Procedures for Handover in 3G7MSC—B|ﬁ
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Wilait for Assignmgnt
MTS to GSM

Wit for Assignment
or|Handover Number

A-ASSIGNMENT- o MAP-SEND-
> —{ FAILURE >ERR0R — wl‘_jga"on from END-SIGNAL resp.
from BSS-A from 3G_MSC-A

UE/MS

on 3G_MSC-B

MAP-PREPARE- MAP-PREPARE-
} HANDOVER resp. >— HANDOVER resp. > — Q;%LgégngQUEST
[A-ASG-FAILURE] [MAP ERROR]
to 3G_MSC-A to 3G_MSC-A
MAP-PAS req.
[A-CLEAR-REQUEST]
t0 3G_MSC-A
Cancel MAP Cancel MAP
g’ngf/T_’\é_SBc A Procedures> to VLR-B — Procedures>

Release

Resources >
in BSS-B

IDLE




Procedure 3G_MSC_B_HO

Procedures for Handover in 3G7MSC—B|ﬁ

ait for Conne
rom 3G_MSC-
(UMTS to GSM Ho)

2

Reset
T410

I_CONNECT (IAM)
from 3G_MSC-A

Expiry
T410

A-CLEAR-REQUEST

}

(Uses Handover No.) from BSS-A
MAP-PAS req.
to 3G_MSC-A Cancel MAP
: - n ] >— [A-CLEAR_REQUEST]
in 3G_MSC-B Procedures> t0 3G_MSC-A
MAP-SEND-HANDOVER- Cancel MAP to 3G_MSC-A
REPORT resp. to VLR-B Procedures in 3G_MSC-B

A

|_COMPLETE
(ACM) to 3G_MSC-A

on BSS:

Release
Radio Resourges
-B

}

on 3G_MSC-B
GSM

IDLE
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Procedures for Handover in SeiMSC—BB‘
ait for Conne
rom 3G_MSC-
(UMTS to GSM Ho)
MAP-SEND-
|_DISCONNECT Cancel MAP
B _ END-SIGNAL resp. from 3G_MSC-A
(REL) from 3G_MSC-A from 3G_MSC-A Procedure

UE/MS
on 3G_MSC-B
GSM

Release
Resources on
BSS-B

IDLE

Release
Resources
BSS-B

>

‘ IDLE




Procedure 3G_MSC_B_HO

Procedures for Handover in SeiMSC—BB‘

©

No
Known
RNS?2
Yes
Not
Requested
andove
umber
Requested
MAP-ALLOCATE- MAP-PREPARE-
HANDOVER-NUMBER req. HANDOVER resp
to VLR [IlU-RLC-FAILURE]
To 3G_MSC-A
Set
T801

Iu-RELOCATION-
REQUEST
to RNS-B
ait for Chann
or{Handover Number
(SRNS Relocatigh)

IDLE
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Procedures for Handover in 3G7MSC—B|ﬁ

Iu-RELOCATION-

| REQUEST-ACK

from RNS-B

Reset
T801

Requested
andove
umber

Not Requestefl

MAP-PREPARE-

HANDOVER resp. -
[IU-RLC-REQUEST-ACK]

to 3G_MSC-A

Wait for
andover Numbgr
Allocation
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MAP-ALLOCATE-
—HANDOVER-
NUMBER resp.

from VLR

Chann
ation
elocatigh)

MAP-ALLOCATE-
—1HANDOVER-
NUMBER resp.

from VLR

2

Iu-RELOCATION-
—]REQUEST-ACK

from RNS-B

Reset
T801

t0 3G_MSC-A

MAP-PREPARE-
HANDOVER resp.
[IU-RLC-REQUEST-ACK]

[Handover Number]

Set

Set

Wait for UE
on RNS-B
NS Relocati

Wit for Connectign
rom 3G_MSC-
(SRNS Relocatign)




Procedure 3G_MSC_B_HO

Procedures for Handover in 3G7MSC—B|ﬁ

ait for Channg ait for Channe
or|Handover Number Allocation
(SRNS Relocatigh) SRNS Relocatig

ait for Channq fait for Handov§
or|Handover Number umber Allocatig
(SRNS Relocatigh) (SRNS Relocatig

(
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r

| |Indication from
VLR

lu-RELOCATION- o lu-RELEASE-
— FAILURE S — REQUEST ERROR
from RNS-B from RNS-B

Release Release
Resources Resources
in RNS-B in RNS-B

MAP-PREPARE-
HANDOVER resp.
[MAP ERROR]

to 3G_MSC-A

MAP-PREPARE- Cancel
HANDOVER resp. Channel
[IU-RLC-FAILURE] on RNS-B
to 3G_MSC-A

IDLE IDLE




Procedure 3G_MSC_B_HO Sheet40(54)

Procedures for Handover in 3G7MSC—B|ﬁ Basic SRNS Relocation from 3G_MSC-A to 3G_MSC-B Iﬁ

Circuit Connection required

I_CONNECT (IAM) Expiry Iu-RELEASE-
[—from 3G_MSC-A 1810 REQUEST

(Uses Handover No.) from RNS-B

. Cancel Cancel e.g. MAP-PAS req.
?gi%‘ ;°33GG—,\2"SSC(EBA MAP MAP MAP-ABORT >— [lU-IREL-
- Procedures Procedures] from REQUEST]

3G_MSC-A t0 3G_MSC-A

MAP-SEND-HANDOVER- ﬁaA’:fe' To 3G_MSC-A
REPORT resp. to VLR-B in 3G_MSC-B
Procedtllres

|_COMPLETE (ACM) EZ?;;‘Q;??
> t0 3G_MSC-A Resources

IDLE
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Procedures for Handover in 3G7MSC—B|ﬁ
lu-RELOCATION- lu-RELEASE- : Cancel
> — COMPLETE > — REQUEST >$§’3"?' fsr?:.mMsc- A MAP
from RNS-B from RNS-B - Procedure
MAP-PAS req L Reset
[IU_IREL- T804
REQUEST]
to 3G_MSC-A
Reset |_DISCONNECT L
T804 (REL) to 3G_MSC-A
ANM Yes |_DISCONNECT Release
Sent? 1 (REL) from Resources on
g 3G_MSC-A RNS-B
No
|_ANSWER (ANM) lu-RELOCATION-
t0 3G_MSC-A DETECT
- from RNS-B
to 3G_MSC-A |_|Cancel MAP I_ANSWER (ANM)|__|
in 3G_MSC-B Procedures to 3G_MSC-A
MAP-SEND- Release MAP-PAS req
END-SIGNAL req. Resources on [IU-RLC-DETECT] [—
[IlU_RLC-COMPLETE] RNS-B to 3G_MSC-A
to 3G_MSC-A -
ait for acces
IDLE

y UE on RNS-

NS Relocati




Procedure 3

G_MSC_B_HO

Procedures for Handover in 3G7MSC—B|ﬁ

all in Progresj
Gn 3G_MSC-B tFOoLr}/sl/Eard Messages

(UTRAN)
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2

MAP-SEND-

[ END-SIGNAL resp.

from 3G_MSC-A

2

| |lu-RELEASE-REQUEST

from RNS-A

>_

Cancel MAP
Procedures

Releas

Resources>
in RNS-A

MAP-PAS req.
[IU-IREL-REQUEST]
to 3G_MSC-A

|_DISCONNECT
(REL) from 3G_MSC-A

Yes

IR

Wait for
Disconnect

|_DISCONNECT

(REL) from 3G_MSC-A

IDLE

from 3G_MSC-A

Cancel
MAP
Procedures|

>_

Release Iu-RELOCATION-

Resources REQUIRED

in RNS-A from RNS-A
|_DISCONNECT

(REL) to 3G_MSC-A

all in Progres:
on3G_MSC-B IDLE
(UTRAN)




Procedure 3G_MSC_B_HO

Procedures for Handover in SeiMSC—BB‘

@

Yes
Known
My/

No

Which
MSC2

No
end Reject

Yes
Iu-RELOCATION-
PREPARATION-FAILURE
to RNS-A
e No
Circuit
nectign?
Yes|
all in Progres: UE
on 3G_MSC-B on 3G_MSC-B
(UTRAN) (UTRAN)

No

MSC-B

Known
RNS?

Yes

sources
NS-B2
No

Yes
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3G_MSC-A/3G_MSC-B'

MAP-PREPARE-
SUBSEQUENT-
HANDOVER req.

[IU-RLC-REQUEST]
to 3G_MSC-A

13 ait for Responde
(SRNS Relocatiop)
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Procedures for Handover in 3G7MSC—B|ﬁ

SRNS Relocation from RNS-A to RNS-B on 3G7MSC-BB‘

Iu-RELOCATION-REQUEST
to RNS-B

Set

ait for

Chann
(RRNS Relocatio,
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lu- Expiry lu-RELOCATION- MAP-SEND-
RELOCATION- T801 [ FAILURE END-SIGNAL
REQUEST-ACK from RNS-B resp. from
from RNS-B 3G_MSC-A

Reset

—

T801

Pueue Messagep
in 3G_MSC-B

Relocation Command
to RNS-A

Set Up
Handover
Device

Reset
T801

Iu-RELEASE-REQUEST

2

from RNS-A

MAP-PAS req
[IU-IREL-
REQUEST]
to 3G_MSC-A
SZfoﬁies > Cancel MAP > To 3G_MSC-A
Procedures in 3G_MSC-B
on RNS-B

Cancel Chansgl
request
on RNS-B

Release
Resources
on RNS-A

ait for Disconngct
(§RNS Relocatiop)
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Procedures for Handover in 3G7MSC—B|ﬁ
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lu-
| RELOCATION-
COMPLETE

Reset
T802

Circuit
necti

Connect
Handover
Device

>

(Optionfl)

Forward queued
messages
via RNS-B

Release
Resources
in RNS-A

>

nectign?

f ; No
Circuit

Yes

Release
Handover
Device

>

from RNS-B

> |

lu-
RELOCATION-
DETECT

form RNS-B

lu-
RELOCATION
CANCEL

from RNS-A

~N No
Circuit
nectign?

Connect
Handover
Device

(Optionfl)

all in Progres:

UE
Gn 3G7MSC-Bj <on 3GfMSC—B)
(UTRAN) (UTRAN)

(

ait for acces:
by UE
NS Relocatign)

Reset
T802

Forward queued
messages
via RNS-A

Release

Resources >

in RNS-B

Circuit
nectign?

Yes

Release

Handover >
Device

UE all in Progres:
on 3G_MSC-B on 3G_MSC-B
(UTRAN) (UTRAN)
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Procedures for Handover in 3G7MSC—B|ﬁ

Exoir lu-RELEASE- lu-RELEASE- MAP-SEND-END-
a0 REQUEST REQUEST —{ SIGNAL resp.
from RNS-B from RNS-A from 3G_MSC-A

Release Ressyrces Release Release
in RNS-B Resources Resources
and RNS-A in RNS-B in RNS-A
Yes

Release Macce y
Handover

- UE?
Device

MAP-PAS req. MAP-PAS req.
[IlU-IREL-REQUEST] [lU-IREL-REQUEST]

Release Ressyrces
in RNS-B
to 3G_MSC-A to 3G_MSC-A and RNS-A

Cancel MAP > To 3G_MSC-A To3G_MSC-A |__|cancel MAF> Release

Procedures in 3G_MSC-B in 3G_MSC-B " |Procedures Hangover
Device

|_DISCONNECT Release

Resources
(REL) to 3G_MSC-A in RNS-B

N

Wait for

IDLE access by UE
NS Relocati




Procedure 3G_MSC_B_HO

Procedures for Handover in 3G7MSC—B|ﬁ

Subsequent SRNS Relocation from 3G_MSC-B to 3G7MSC—AB‘

ait for Respon
RNS Relocation)
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MAP-PREPARE-
SUBSEQUENT-
HANDOVER resp.
[lU-RLC-
REQUEST-

ACK]

from 3G_MSC-A

Reset
T811

Relocation
Command
to RNS-A

Set
T804

Wait for Ack.

rom 3G_MSC-
NS Relocati

MAP-PREPARE- Expir lu-RELEASE-
— SUBSEQUENT- SN REQUEST
HANDOVER resp. from RNS-A
[IlU-RLC-FAILURE -
or MAP ERROR]
from 3G_MSC-A
Reset L\:I;:P-PAS - >
T811 [IlU-IREL-
REQUEST]
to 3G_MSC-A
——
Release > MAP-SEND-END- in 3G6_MSC-B |__|cancel MAP
Resources SIGNAL resp. — A [
in RNS-B from 3G_MSC-A to 3G_MSC-A Procedures
Release
Resources
in RNS-A
11 ait for Disconngct

(§RNS Relocatiop)
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Procedures for Handover in 3G7MSC—B|ﬁ
Wait for Ack.
MAP-SEND- Expi lu-RELEASE- lu-
END- Taod REQUEST — RELOCATION-
SIGNAL resp. from RNS-A CANCEL
from - from RNS-A
3G_MSC-A —_
Release MAP-PAS req.
'.T.Zgit Resources > [IU-IREL- > Brggit
in RNS-A REQUEST]
to 3G_MSC-A
Rl e (T R s S
in RNS-A Procedures in 36_MsSc-8 in RNS-A FAILURE]
to 3G_MSC-A
to 3G_MSC-A Cancel MAP
Procedures

TN No
Circuit
nectign?

Yes

ait for Disconngct
(§RNS Relocatioh)

=)

TN No
Circuit
nectign?

Yes

all in Progres:

UE
(z)n 3G7MSC-Bj <on 3G7MSC-B)
(UTRAN) (UTRAN)




Procedure 3G_MSC_B_HO

Procedures for Handover in 3G7MSC—B|ﬁ

no Circuit Connection required

Basic SRNS Relocation from 3G_MSC-A to 3G_MSC-B Iﬁ

Wait for UE

Sheet49(54)

lu-RELOCATION- lu-RELEASE- . Cancel
COMPLETE REQUEST >$§’3"?' fsr?:.mMsc- A MAP
from RNS-B from RNS-B — Procedure
Reset MAP-PAS req L
Ta0d [IU-IREL-
REQUEST]
to 3G_MSC-A
|
MAP-SEND- Iu-
END-SIGNAL req. —] > > —{ RELOCATION- g%"c%ﬂxssp>— ,tr? 2’2*3253’3
[IlU-RLC- DETECT —
COMPLETE] from RNS-B |

to 3G_MSC-A

(o

UE
n3G_MSC-B
(UTRAN)

Wait for UE
on RNS-B
(SRNS Relocatigh)

>_

MAP-PAS req.
[IlU-RLC-DETECT]
to 3G_MSC-A

Release
Resources
on RNS-B

IDLE
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Procedures for Handover in SeiMSC—BB‘

UE
tFoolrj/\llzard Messages (on 3G7MSC-B>
(UTRAN)
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MAP-SEND-
END-SIGNAL resp.

Iu-RELOCATION-
REQUIRED
from RNS-A

from 3G_MSC-A

in

Release Resoyces
RNS-B }

IDLE ’

MAP-PREPARE-
HANDOVER req.

[NULL]

[lU-RASG-REQUEST]
from 3G_MSC-A

MAP-ALLOCATE-
HANDOVER-NUMBER req.

>

to VLR

Iu-RAB-ASSIGNEMENT-
REQUEST

to RNS-A

>

or{Handover Number

Whit for Assignment
(SRNS Relocatigh)
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Procedures for Handover in 3G7MSC—B|ﬁ Circuit Connection Establishment on 3G_MSC-B B‘

Ilu-RAB-ASSIGNMENT-
RESPONSE
from RNS-A

ait for Handover
umber Allocati

MAP-ALLOCATE-
HANDOVER-
NUMBER resp.
from VLR

MAP-ALLOCATE-
—]HANDOVER-
NUMBER resp.
from VLR
ait for Assignment
(RRNS Relocation)
lu-RAB-ASSIGNMENT-
] RESPONSE
from RNS-A

MAP-PREPARE-
HANDOVER resp.
[Handover Number]

[IU-RASG-COMPLETE]
to 3G_MSC-A
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Procedures for Handover in 3G7MSC—B|ﬁ

Wilait for Assignmgnt

Wit for Assignmeént
or|Handover Number
(SRNS Relocatigh)

RNS Relocatioh)

elocati

lu-RAB-
ASSIGNMENT-
RESPONSE with
Unsuccessful result
from RNS-B

>ERROR

Indication from
VLR

elocati
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elocati

MAP-SEND-
END-SIGNAL resp.

from 3G_MSC-A

MAP-PREPARE-
HANDOVER resp.
[IlU-RASG-
RESPONSE]

to 3G_MSC-A

>_

UE

on 3G_MSC-B

MAP-PREPARE- lu-RELEASE-

HANDOVER resp. ] REQUEST

[MAP ERROR] from RNS-A

t0 3G_MSC-A —
MAP-PAS req.
[lU-IREL-REQUEST]
t0 3G_MSC-A

Cancel MAP
g’ngf/T_’\é_SBc AL Procedures> to VLR-B —

Cancel MAP
Procedures

Release
Resources
in RNS-A

>

IDLE




Procedure 3G_MSC_B_HO

Procedures for Handover in 3G7MSC—B|ﬁ

ait for Conne
rom 3G_MSC-
(SRNS Relocatigh)

> - }E)Crgg‘gEﬁsTélﬁM) >Expiry > | |Iu-RELEASE-REQUEST
(Uses Handover No.) 810 from RNS-A
Reset t0 3G_MSC-A |__[Cancel MAP> > mJA-TéEﬁ-SREgUEsT]
T810 in 3G_MSC-B Procedures {0 3G_MSC-A
MAP-SEND-HANDOVER- Cancel MAP to 3G_MSC-A
REPORT resp. to VLR-B Procedures in 3G_MSC-B
(ACM) to 3G_MSC-A on RNSA
Call
on 3G_MSC-B IDLE
UTRAN
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Procedures for Handover in SeiMSC—BB‘

ait for Conne
rom 3G_MSC-
(SRNS Relocatign)

MAP-SEND- Cancel
(REL) ffom 36. MSC-A END-SIGNAL resp. from SGMSC-A o
- from 3G_MSC-A Procedure

Release Release

Resources on Resources on

RNS-A RNS-A

on 3G_MSC-B IDLE IDLE
UTRAN
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9.3 Services provided by radio resource management entity for
GPRS services

9.3.1 Service primitives for GRR-SAP

The GRR-SAP service primitives are defined in GSM 04.64 [114]
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6.5 Session Management Services for GPRS-Services

Session Management services are provided at the SMREG-SAP and the SNSM-SAP. The procedures for PDP context
activation and PDP context deactivation are available at the SMREG-SAP. In addition there exists a PDP context
modification.

Before any user datatransfer isinitiated (eg.via SNDCP in GSM case), the PDP context activation procedure must be
performed.

6.5.1 Session Management Services for SMREG-SAP

Table 6.5: Primitives and Parameters at SMREG-SAP - MS side

PRIMITIVE PARAMETER REFERENCE
(message, info elements of message, other
parameters)
SMREG-PDP-ACTIVATE-REQ PDP address, QoS, NSAPI, APN, Protocol 6.5.1.1
configuration options
SMREG-PDP-ACTIVATE-CNF PDP address, QoS, NSAPI, Protocol configuration 6.5.1.2
options
SMREG-PDP-ACTIVATE-REJ Cause, NSAPI, Protocol configuration options 6.5.1.3
SMREG-PDP-ACTIVATE-IND PDP address, APN 6.5.1.4
SMREG-PDP-ACTIVATE-REJ-RSP  |Cause, PDP address, APN 6.5.1.149
SMREG-PDP-DEACTIVATE-REQ NSAPI(s) tear down indicator, cause 6.5.1.5
SMREG-PDP-DEACTIVATE-CNF NSAPI(s) 6.5.1.6
SMREG-PDP-DEACTIVATE-IND NSAPI(s) (s), tear down indicator, cause 6.5.1.7
SMREG-PDP-MODIFY-IND QoS, NSAPI 6.5.1.8
SMREG-PDP-MODIFY-REQ QoS, NSAPI, TFT 6.5.1.1813
SMREG-PDP-MODIFY-CNF QoS, NSAPI 6.5.1.1914
SMREG-PDP-MODIFY-REJ Cause, NSAPI 6.5.1.2015
SMREG-PDP-ACTIVATE-SEC-REQ |Qo0S, NSAPI, TFT, Primary NSAPI 6.5.1.1510
SMREG-PDP-ACTIVATE-SEC-CNF  |QoS, NSAPI 6.5.1.1611
SMREG-PDP-ACTIVATE-SEC-REJ  |Cause, NSAPI 6.5.1.1712
6.5.1.1 SMREG-PDP-ACTIVATE-REQ

The MSiinitiates a primary PDP context activation. SM is requested to send the ACTIVATE PDP CONTEXT
REQUEST message to the network. The PDP context is pending activation.

6.5.1.2 SMREG-PDP-ACTIVATE-CNF

The MSiinitiated primary PDP context activation succeeded. The network confirmed the PDP context activation, i.e.
the ACTIVATE PDP CONTEXT ACCEPT message was received from the network. In GSM, thisimpliesthat SM has
ordered SNDCP to establish the needed LLC link. In the UMTS case, thisimplies that the RLC link towards the RNC
has been established and that the SM has been informed about this from the RABM service entity in the MS. (RABM-
RAB Management service entity is FFS and could lead to update of the protocol architecturein figure 5.2 and 5.3) The
PDP context is active.
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6.5.1.3 SMREG-PDP-ACTIVATE-REJ

The PDP primary context activation failed, the PDP context is not activated. One reason for failure is that the network
rejected the activation attempt, which meansthe ACTIVATE PDP CONTEXT REJECT message was received.
Another reason is e.g. that it was not possible to establish the needed LLC link in the GSM case.

6.5.1.4 SMREG-PDP-ACTIVATE-IND

The network asked for a PDP context activation. The REQUEST PDP CONTEXT ACTIVATION message was
received from the network. The M S reacts either by initiating a new primary PDP context activation or by rejecting the
network’ s request.

6.5.1.5 SMREG-PDP-DEACTIVATE-REQ

The MSinitiates a PDP context deactivation: SM is requested to send a DEACTIVATE PDP CONTEXT REQUEST
message to the network. The PDP context is pending deactivation. Presence of the teardown indicator will lead to
deactivation of all PDP contexts coupled to the identified PDP address. NSAPI(s) to be deallocated from the SNDCP
entity viathe SNSM-SAP for the GSM case, are included in the primitive.

6.5.1.6 SMREG-PDP-DEACTIVATE-CNF

The MSiinitiated PDP context deactivation has been done. The network confirmed the PDP context deactivation, i.e.
the DEACTIVATE PDP CONTEXT ACCEPT message was received from the network. For GSM SM has ordered
SNDCP to locally release not further needed LLC links. Inthe UMTS case, the release of the RLC link towards the
RNC takes place as aresult of a RAB release trigger from the network side. SM has been informed about this from the
RABM service entity in the MS. (RABM- RAB Management service entity is FFS and could lead to update of the
protocol architecturein figure 5.2 and 5.3) The PDP context has been deactivated.

6.5.1.7 SMREG-PDP-DEACTIVATE-IND

A network initiated PDP context deactivation has been performed. The DEACTIVATE PDP CONTEXT REQUEST
message has been received from the network. The M S has acknowledged with the DEACIVATE PDP CONTEXT
ACCEPT message. The PDP context has been deactivated, Not further needed LLC links were locally released.
Presence of the teardown indicator will lead to deactivation of all PDP contexts coupled to the identified PDP address.
NSAPI isincluded in the primitive to alow identification of the PDP context(s) needing deactivation.

6.5.1.8 SMREG-PDP-MODIFY-IND

A network initiated PDP context modification has been performed. The MODIFY PDP CONTEXT REQUEST
message has been received from the network. The modification has been acknowledged by sending the MODIFY PDP
CONTEXT ACCEPT message. One PDP context has been modified. LLC linksis adjusted.

6.5.1.249 SMREG-PDP-ACTIVATE-REJ-RSP

The network requested PDP context activation failed.
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’ 6.5.1.4510 SMREG-PDP-ACTIVATE-SEC-REQ

The MSinitiates a secondary PDP context activation. SM is requested to send the ACTIVATE SECONDARY PDP
CONTEXT REQUEST message to the network. The PDP context is pending activation.

‘ 6.5.1.4611 SMREG-PDP-ACTIVATE-SEC-CNF

The MSiinitiated secondary PDP context activation succeeded. The network confirmed the PDP context activation, i.e.
the ACTIVATE SECONDARY PDP CONTEXT ACCEPT message was received from the network. In GSM, this
implies that SM has ordered SNDCP to establish the needed LLC link. In the UMTS case, this implies that the RLC
link towards the RNC has been established and that the SM has been informed about this from the RABM service entity
inthe MS. (RABM- RAB Management service entity is FFS and could lead to update of the protocol architecture in
figure 5.2 and 5.3) The PDP context connected to the same PDP address as the PDP context identified by the linked
primary NSAPI parameter in SMREG-PDP-ACTIVATE-SEC-REQ is active. (‘ Primary NSAPI’ will point to any one
of the other established PDP contexts for a given PDP address).

6.5.1.4#12 SMREG-PDP-ACTIVATE-SEC-REJ

The secondary PDP context activation failed, the PDP context is not activated. One reason for failureisthat the
network rejected the activation attempt, which meansthe ACTIVATE SECONDARY PDP CONTEXT REJECT
message was received. Another reason is e.g. that it was not possible to establish the needed LLC link in the GSM case.

‘6.5.1&8@ SMREG-PDP-MODIFY-REQ
An MS initiated PDP context modification is requested. The MODIFY PDP CONTEXT REQUEST messageis sent to
the network and pending acceptance. Affected PDP context is identified viathe NSAPI value included in the primitive.

’6.5.1.4:9& SMREG-PDP-MODIFY-CNF

AnMSinitiated PDP context modification has been accepted by the network. The modification is acknowledged from
the network viathe MODIFY PDP CONTEXT ACCEPT message. The addressed PDP context has been modified.
LLC or RLC link is adjusted according to the QoS returned from the network.

‘6.5.1.2@& SMREG-PDP-MODIFY-REJ

An MSinitiated PDP context modification has been rejected by the network. The rejection is signalled from the
network viathe MODIFY PDP CONTEXT REJECT message with the cause code. The PDP context remains active
without change of QoS.

The session management services provided at the service access point SMREG-SAP are illustrated in the state
| machines of figure 6.4 and-6.5-below. Note, that the state machine describes only one PDP context within the SM
entity.
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Figure 6.4: Session Management service states at the SMREG-SAP for GPRS PDP context
handling - MS side
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4.1.3.2 GPRS update status
In addition to the GMM sublayer states described so far, a GPRS update status exists.

The GPRS update status pertains to a specific subscriber embodied by a SIM. This statusis defined even when the
subscriber is not activated (SIM removed or connected to a switched off ME). It is stored in anon volatile memory in
the SIM. The GPRS update status is changed only after execution of a GPRS attach, network initiated GPRS detach,
authentication procedure, or routing area updating procedure.

GU1: UPDATED

The last GPRS attach or routing area updating attempt was successful (correct procedure outcome, and the
answer was accepted by the network). The SIM contains the RAI of the routing area (RA) to which the
subscriber was attached, and possibly avalid P-TMSI, GPRS GSM ciphering key, GPRS UMTS ciphering key,
GPRS UMTS integrity key and GPRS UMTS ciphering key sequence number.

GU2: NOT UPDATED

The last GPRS attach or routing area updating attempt failed procedurally, i.e. no response was received from
the network. Thisincludes the cases of failures or congestion inside the network.

In this case, the SIM may contain the RAI of the routing area (RA) to which the subscriber was attached, and
possibly also avalid P-TMSI, GPRS GSM ciphering key, GPRS UMTS ciphering key, GPRS UMTS integrity
key and GPRS ciphering key sequence number. For compatibility reasons, all these fields shall be set to the
“deleted” valueif the RAI is deleted. However, the presence of other values shall not be considered an error by
the MS.

GU3: ROAMING NOT ALLOWED

The last GPRS attach or routing area updating attempt was correctly performed, but the answer from the network
was negative (because of roaming or subscription restrictions).

For this status, the SIM does not contain any valid RAI, P-TMSI, GPRS GSM ciphering key, GPRSUMTS
ciphering key, GPRS UMTS integrity key or GPRS ciphering key sequence humber. For compatibility reasons,
all these fields must be set to the value “deleted” at the moment the statusis set to ROAMING NOT
ALLOWED. However, the presence of other values shall not be considered an error by the MS.

*** Next Modification ***

4.3.2.7 Use of established security contexts

In GSM, in the case of an established GSM security context, the GSM ciphering key shall be taken into use by the ME
when any valid CIPHERING MODE COMMAND s received during an RR connection (the definition of avalid
CIPHERING MODE COMMAND message is given in GSM 04.18 section 3.4.7.2).

In GSM, in the case of an established UMTS security context, the GSM ciphering key shall be taken into use by the MS
when avalid CIPHERING MODE COMMAND s received during an RR connection (the definition of avalid
CIPHERING MODE COMMAND message is given in GSM 04.18 section 3.4.7.2). The network shall derive a GSM
ciphering key from the UMTS ciphering key and the UMTS integrity key by using the conversion function named “c3”
defined in TS 33.102.

In UMTS, in the case of an established GSM security context, the ME shall derive a UMTS ciphering key and aUMTS
integrity key from the GSM ciphering key by using the conversion functions named “c4” and “c5” defined in TS
33.102. The derived UMTS ciphering key and UMTS integrity key shall be taken into use by the MS when avalid
SECURITY MODE COMMAND indicating CS domain is received during an RR connection (the definition of avalid
SECURITY MODE COMMAND messageisgivenin TS 25.331). The network shall derive a UMTS ciphering key
and aUMTS integrity key from the GSM ciphering key by using the conversion functions named “c4” and “c5” defined
in TS 33.102.

In UMTS, in the case of an established UMTS security context, the UMTS ciphering key and UMTS integrity key shall
be taken into use by the MS when avalid SECURITY MODE COMMAND indicating CS domain is received during a
RR connection (the definition of avalid SECURITY MODE COMMAND messageisgivenin TS 25.331).
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NOTE: In UMTS and GSM, during an ongoing, already ciphering and/or integrity protected RR connection,
the network might initiate a new Authentication procedure in order to establish anew GSM/UMTS
security context. The new keys are taken into use in the MS when a new valid SECURITY MODE
COMMAND indicating CS domainin UMTS, or anew valid CIPHERING MODE COMMAND in
GSM, isreceived during the RR connection.

4.3.2.48 Handling of keys at intersystem change from UMTS to GSM

At intersystem change from UM TS to GSM, ciphering may be started (see GSM 04.18) without any new authentication
procedure. Deduction of the appropriate security key for ciphering in GSM, depends on the current GSM/UMTS
security context stored in the MS and the network.

The ME shall handle the GSM ciphering key according to Table 4.3.2.78.1.

Table 4.3.2.78.1/TS 24.008: Intersystem change from UMTS to GSM

Security context established in MS and At intersystem change to GSM:
network in UMTS

GSM security context An ME shall apply the GSM cipher key received from the GSM
security context residing in the SIM.

UMTS security context An ME shall apply the GSM cipher key derived by the SIM from
the UMTS cipher key and the UMTS integrity key.

NOTE A SIM with UMTS security context, passes the UMTS cipher key, the UMTS integrity key and the
derived GSM cipher key to the ME independent on the current radio access being UMTS or GSM.

4.3.2.89 Handling of keys at intersystem change from GSM to UMTS

At intersystem change from UMTS to GSM, ciphering and integrity may be started (see TS 25.331) without any new
authentication procedure. Deduction of the appropriate security keys for ciphering and integrity check in UMTS,
depend on the current GSM/UMTS security context stored in the M S and the network.

The ME shall handle the UMTS cipher key and the UM TS integrity key according to Table 4.3.2.89.1.

Table 4.3.2.89.1/TS 24.008: Intersystem change from GSM to UMTS

Security context established in MS and At intersystem change to UMTS:
network in GSM

GSM security context An ME shall derive the UMTS cipher key and UMTS integrity
key from the GSM cipher key provided by the SIM. The
conversion functions named “c4” and “c5” in TS 33.102 are
used for this purpose.

UMTS security context An ME shall apply the UMTS ciphering key and the UMTS
integrity key received from the UMTS security context residing
in the SIM.

NOTE A SIM with UMTS security context, passes the UMTS cipher key, the UMTS integrity key and the
derived GSM cipher key to the ME independent on the current radio access being UMTS or GSM.
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*** Next Modification ***

4.1.1 MM and GMM procedures

4111 Types of MM and GMM procedures

41.1.2 MM-GMM co-ordination for GPRS MS’s

41.1.2.1 GPRS MS operating in mode A or B in a network that operates in mode |
4.1.1.2.2 GPRS MS operating in mode A or B in a network that operates in mode Il or Il|
41.1.3 Core Network System Information for MM (UMTS only)

In the network broadcast system information some of the system information is used by MM.

At reception of new system information, the RRC layer in the M S delivers the contents of the CN common system
information and the CS domain specific system information to the MM layer in the MS.

The Core Network system information is included in specific information elements within some RRC messages sent to
MS, see TS 25.331. In the Core Network system information the Common system information part and the CS domain
specific system information part contains settings of parameters controlling MM functionality. No MM messages
contain the Core Network System Information.

4.1.1.4 Core Network System Information for GMM (UMTS only)

In the network broadcast system information some of the system information is used by GMM.

At reception of new system information, the RRC layer in the M S delivers the contents of the CN common system
information and the PS domain specific system information to the GMM layer in the MS.

The Core Network system information is included in specific information elements within some RRC messages sent to
MS, see TS 25.331. In the Core Network system information the Common system information part and the PS domain
specific system information part contains settings of parameters controlling GMM functionality. No GMM messages
contain the Core Network System Information.




4.4
4.4.1
4.4.2

4.4.3

6

MM specific procedures
Location updating procedure
Periodic updating

IMSI attach procedure

Generic Location Updating procedure
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4.5.1.3 MM connection establishment initiated by the network
45.1.3.1 Mobile Terminating CM Activity

45.1.3.2 Mobile Originating CM Activity $(CCBS)$

4.5.1.3.3 Paging response in UMTS (UMTS only)

The network may initiate the paging procedure for CS services when the MSis IM S| attached for CS services. To
initiate the procedure, the MM entity requests the RR sublayer to initiate paging (see TS 25.331 and TS 25.413) for CS
Services.

At reception of a paging message, the RR sublayer in the M S shall deliver a paging indication to the MM sublayer if the
paging was initiated by the MM entity in the network (see TS 25.331). The M S shall respond with the PAGING
RESPONSE message defined in GSM 04.18, chapter 9.1.25. For reasons of backward compatibility the paging
response shall use the RR protocol discriminator.
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9 Interlayer service interfaces on the MS side

In addition to the services described in this clause, the RR entity and MM entity also provide servicesto CM entities
which don't belong to the functional blocks of CC, SMS, and SS. (For example, the RR entity provides service to Group
Call and Broadcast Call entities.) These services are not further described in this clause.

9.1 Services provided by the Radio Resource Management
entity
The Radio Resource Management (RR) sublayer provides a service to the Mobility Management entity (MM).
The RR services are used for:
- establishing control channel connections;
- releasing control channel connections;
- control-data transfer.

The Radio Resource Management services are represented by the RR-service primitives.

MS side Network side
Mobility
Management
sublayer
A A
RR-primitives
RR
SAP

RR sublayer peer-
Y to-peer protocol

Radio Resource
Management ( )
sublayer <

Y

Figure 9.1: Services provided at RR-SAP - MS side
9.1.1 Service state diagram

The primitives provided by the Radio Resource Management entity and the transition between permitted states are
shown in figure 9.2.
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RR-UNIT-DATA-IND

RR-ABORT-IND

RR-EST-IND

RR-EST-CNF
RR-SYNC-IND

ciph)

res ass? )
channel mode modify)

RR-DATA-REQ-IND
RR-UNIT-DATA-IND

Figure 9.2: Service graph of the Radio Resource Management - MS side
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9.1.2 Service primitives
Table 9.1: Primitives and parameters at the RR-SAP - MS side
PRIMITIVES PARAMETERS REFERENCE
RR_EST REQ Layer 3 message transferred in the SABM frame 9.1.21
RR_EST_IND - 9.122
RR_EST_CNF - 9.1.23
RR_REL_IND cause 9.124
RR_SYNC _IND cause (ciphering, res. ass., channel mode modify) 9.1.25
RR_DATA REQ Layer 3 message, local flow identifier 9.1.2.6
RR_DATA_IND Layer 3 message 9.1.2.7
RR_UNIT DATA_IND Layer 3 message 9.1.28
RR_ABORT_REQ cause 9.1.29
RR_ABORT_IND cause 9.1.2.10
RR_ACT_REQ reselection mode 9.1.2.11
RR_INIT REQ [nitial L3 message, CN Domain identity, Protocol 9.1.2.X
Discriminator
RR_INIT_CONF Local Flow identifier 9.1.2Y
RR_FREL REQ Local flow identifier 9127
9.1.2.1 RR_EST REQ

Is used by the Mobility Management entity to request establishment of a Mobile originated RR connection. The request
shall be given only in the IDLE state when the M S listens to the CCCH and the previously selected BCCH.

9.1.2.2 RR_EST_IND

Indicates to the Mobility Management entity the establishment of a Mobile terminated RR connection. By this
indication MM isinformed that a transparent connection exists and RR isin the dedicated mode.

9.1.2.3 RR_EST CNF

Isused by RR to indicate the successful completion of a Mobile originated RR connection establishment. RR
connection exists and RR isin the dedicated mode.

9.1.2.4 RR_REL_IND

Isused by RR to indicate to the Mobility Management entity the release of a RR connection when RR has received a
CHANNEL RELEASE from the Network and has triggered a normal release of the data link layer. It isalso used to
indicate that a requested RR connection cannot be established. In both cases, RR returns to IDLE mode.

9.1.2.5 RR_SYNC_IND

Isused for synchronizing RR and the Mobility Management entity after the establishment of a Mobile originated or
Mobile terminated RR connection. Thisindication is provided to MM in the following cases:

- ciphering has been started (ciphering);

integrity protection has been started (integrity) (UMTS only);
- atraffic channel has been assigned (res. ass. = "resource assigned");

- the channel mode has been modified (channel mode modify).
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9.1.2.X RR_INIT REQ

For UMTS, it is used by the Mobility Management entity to request RRC to establish a new signalling flow between the
UE and the Core Network via an existing RRC connection. It includes:

- the Protocol Discriminator and CN Domain Identity requested in the L3 (control data) message;

- anassociated L3 message.

The primitive isinvoked for every new PD/T| upper layer transaction.

9.1.2.Y RR_INIT CONF

For UMTS, it is used by the RRC entity to inform the MM entity of the "local flow identifier" allocated to the requested
signalling flow through the RR_INIT REQ primitive.

9.1.2.6 RR_DATA_REQ

Is used by the Mobility Management entity to send control datato its peer entity on the Network side via an existing RR
connection.

For UMTS, RR DATA REQ isused to send all subsequent control data (L3) messages belonging to an on-going
signalling flow. It includes:

- associated L3 message,

- the"local flow identifier" allocated by the RRC entity, identifying the signalling flow the control data message
belongs to.

9.1.2.7 RR_DATA_IND

Isused by RR to indicate control-data, which has been received from its peer entity on the Network side via an existing
RR connection.

For UMTS, RR_DATA_IND isalso used to indicate whether control-data has been:
- successfully integrity checked;
- unsuccessfully integrity checked,

- received with no integrity protection.

9.1.2.7 RR FREL REQ

For UMTS, it isused by MM to inform RRC that it can release alocal flow identifier and the corresponding signalling
flow.

This primitiveisinvoked by MM when the corresponding signalling flow is released by upper layers.

9.1.2.8 RR_UNIT_DATA_IND

Isused by RR to provide MM with system info. The system info is received on the current BCCH if RRisin the IDLE
state. If a RR connection has been established, the system info is received on the SACCH.

9.1.2.9 RR_ABORT_REQ
Request to abort an existing RR connection or a RR connection in progress. The datalink, if already established, shall

be released by a normal release procedure (DISC/UA) initiated by the MS. Thisisthe only way the MS can trigger the
release of a RR connection in case of exceptional conditions. The RR returns to the IDLE state.
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9.1.2.10 RR_ABORT_IND

Indication that the RR connection has been aborted by a lower layer failure and RR has returned to the IDLE state.
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8.5 Non-semantical mandatory information element errors

When on receipt of a message,
- an"imperative message part" error; or
- a"missing mandatory IE" error
is diagnosed or when a message containing:
- asyntactically incorrect mandatory IE; or
- an |E unknown in the message, but encoded as " comprehension required” (see GSM 04.07); or
- anout of sequence |E encoded as " comprehension required” (see section 04.07)
isreceived,
- the mobile station shall proceed as follows:

If the message is not one of the messages listed in sections 8.5.1, 8.5.2, 8.5.3, 8.5.4 and 8.5.5 a);-b} or be), the
mobile station shall ignore the message except for the fact that, if an RR connection exists, it shall return a status
message (STATUS, MM STATUS depending on the protocol discriminator) with cause # 96 "Invalid mandatory
information". If the message was a GMM message the GMM-STATUS message with cause #96 " Invalid
mandatory information” shall be returned. If the message was an SM message the SM-STATUS message with
cause # 96 "invalid mandatory information™ shall be returned.

- the network shall proceed asfollows:

When the message is not one of the messages listed in section 8.5.3 b), ¢), d) or €) and 8.5.5 a);:-b)-d} or ce),
the network shall either:

- try to treat the message (the exact further actions are implementation dependent), or

- ignore the message except that it should return a status message (STATUS, or MM STATUS (depending
on the protocol discriminator), GMM STATUS, or SM STATUS) with cause # 96 "Invalid mandatory
information".

kkkkkkkkkkkkkk FO R I N FO R MATI O N kkkkkkkkkkkkkkk

8.5.5 Session management

a) If the messageisa DEACTIVATE PDP CONTEXT REQUEST, aDEACTIVATE PDP CONTEXT ACCEPT
message shall be returned. All resources allocated for that context shall be released.

b) If the message isa REQUEST PDP CONTEXT ACTIVATION, aREQUEST PDP CONTEXT REJECT
message with cause # 96 "Invalid mandatory information" shall be returned.

c) If the messageisan ACTIVATE PDP CONTEXT REQUEST, an ACTIVATE PDP CONTEXT REJECT
message with cause # 96 "Invalid mandatory information” shall be returned.
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10.5.1.7 Mobile Station Classmark 3

The purpose of the Maobile Sation Classmark 3 information element is to provide the network with information
concerning aspects of the mobile station. The contents might affect the manner in which the network handles the
operation of the mobile station. The Mobile Station Classmark information indicates general maobile station
characteristics and it shall therefore, except for fields explicitly indicated, be independent of the frequency band of the
channel it is sent on.

The MS Classmark 3 is atype 4 information element with a maximum of 14 octets length.

The value part of aMS Classmark 3 information element is coded as shown in figure 10.5.7/TS 24.008 and
table 10.5.7/TS 24.008.

NOTE: The 14 octet limit is so that the CLASSMARK CHANGE message will fit in one layer 2 frame.

SEMANTIC RULE : amultiband mobile station shall provide information about all frequency bands it can support. A
single band mobile station shall not indicate the band it supportsin the Multiband Supported, GSM 400 Bands
Supported, GSM 850 Associated Radio Capability or PCS 1900 Associated Radio Capability fieldsinthe MS
Classmark 3. Due to shared radio frequency channel numbers between DCS 1800 and PCS 1900, the mobile should
indicate support for either DCS 1800 band OR PCS 1900 band.

SEMANTIC RULE : amobile station shall include the MS Measurement Capability field if the Multi Sot Classfield
contains avalue of 19 or greater (see GSM 05.02).

Typically, the number of spare bits at the end is the minimum to reach an octet boundary. The receiver may add any
number of bits set to "0" at the end of the received string if needed for correct decoding.

<Classmark 3 Value part> ::=
<gpare bit>
{ <Multiband supported : {000} >
<A5 bits> |
<Multiband supported : { 101 | 110} >
<Ab5 bits>
<Associated Radio Capability 2 : bit(4)>
<Associated Radio Capability 1 : bit(4)> |
<Multiband supported : {001 | 010 | 100 } >
<Ab5 bits>
<gpare bit>(4)
<Associated Radio Capability 1 : bit(4)>}
{ 0] 1<R Support>}
{ 0]1 <Multi Slot Capability>}
<UCS2 treatment: bit>
<Extended Measurement Capability : bit>
{ 0] 1 <MS measurement capability> }
{ 0] 1 <MS Positioning Method Capability> }
{ 0| 1 <EDGE Multi Slot Capability>}

{0 | 1 <EDGE Struct>}
{ 0]1<GSM 400 Bands Supported : {01 ] 10| 11} >
<GSM 400 Associated Radio Capability: bit(4)>}

{0]1<GSM 850 Associated Radio Capability : bit(4)>}
{0]1<PCS 1900 Associated Radio Capability : bit(4)>}
<UMTS FDD Radio Access Technology Capability : bit>
<UMTSTDD Radio Access Technology Capability : bit>
< CDMA 2000 Radio Access Technology Capability : bit>

<spare hit>;
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<A5 bits> ::= <A5/7 : bit> <A5/6 : bit> <A5/5 : bit> <A5/4 : bit> ;

<R Support>::=
< R-GSM band Associated Radio Capability : bit(3)>;

<Multi Slot Capability> ::=
<Multi Slot Class: bit(5)> ;

< MS Measurement capability > ::=
<SMS VALUE : bit (4) >
<SM_VALUE : bit (4) >;

< MS Positioning Method Capability > ::=
< MS Positioning Method : hit(5)>;

<EDGE Multi Slot Capability> ::=
<EDGE Multi Slot Class : bit(5)>;
<EDGE Struct>: :=
<Modulation Capability : bit>
{ 0|1 <EDGE RF Power Capability 1: bit(2)>}
{ 0|1 <EDGE RF Power Capability 2: bit(2)>}

Figure 10.5.7/TS 24.008 Mobile Station Classmark 3 information element
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Table 10.5.7/TS 24.008: Mobile Station Classmark 3 information element

Mul ti band Supported (3 bit field)

Band 1 suprorted (third bit of the field)
0 - GSM not support ed
1 P- GSM support ed

Band 2 supévorted (second bit of the field)
0 -GSM or R-GSM not supported
1 E- GSM or R- GSM support ed

Band 3sup&%rted (first bit of the field)
0 1800 not supported
1 DCS 1800 supported

The indication of support of P-GSM band or E-GSM or R-GSM band is mnutually
excl usi ve.

Wien the 'Band 2 supported' bit indicates support of E-GSMor R-GSM the
Brese_nce of the <R Support> field, see below, indicates if the E-GSM or R-GSM
and is supported.

In this version of the protocol, the sender indicates in this fi
none, one or two of these 3 bands supported. If only one band is
recei ver shall ignore the Associated dio Capability 2.

el d either
i ndi cated, the

For single band nobile station all bits are set to O.

A5/ 4
0 encryption algorithm A5/4 not avail able
1 encryption algorithm A5/ 4 avail abl e

A5/ 5 ) ) )
0 encryption algorithm A5/ 5 not avail abl e
1 encryption algorithm A5/5 avail abl e

A5/ 6 ) ) )
0 encryption algorithm A5/ 6 not avail abl e
1 encryption algorithm A5/ 6 avail abl e

A5/ 7 ) ) )
0 encryption algorithm A5/ 7 not avail able
1 encryption algorithm A5/7 avail abl e

Associ ated Radi o capability 1 and 2

If either of P-GSMor E-GSMor R-GSMi s suEported, the radio capability 1 field
indi cates the radio capability for P-GSM E-GSMor R-GSM and the radio
capability 2 field indicates the radio capability for DCS1800 if supported, and
i s spare ot herwise.

If none of P-GSMor E-GSMor R-GSM are supported, the radio capabili
i ndicates the radio capability for DCS1800, and the radi o capability
spare.

ty 1
2 fi

The radi o capabi

ity contains the binary coding of the power class associated
with the band indica

o}
ted in nultiband support bits (see GSM305. 05).
R Support

In case where the R-GSM band i s supported the R GSM band assci ated radi o
capability field contains the binary coding of the power class associated(see
GSM305. _053/. A nobi | e station supporting the R-GSM band shall al so when )
appropriate, see 10.5.1.6, indicate its support in the "FC bit in the Mbile
Station Classnark 2 information el ement.

Not e: the coding of the power class for P-GSM E-GSM R-GSM and DCS 1800 in
radi o caEablllty 1 and/or 2 is different to that used in the Mbile Station
Classmark 1 and Mobile Station Cassmark 2 information el enents.

(continued...)
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Table 10.5.1.7/TS 24.008 (continued): MS Classmark 3 information element

Multi Slot Class (5 bit field)

In case the MS supports the use of multiple timeslots then the Multi Slot Class field is coded as the binary
representation of the multislot class defined in TS GSM 05.02.

UCS2 treatment

This information field indicates the likely treatment by the mobile station of UCS2 encoded character strings. If not
included, the value 0 shall be assumed by the receiver.

0 the ME has a preference for the default alphabet (defined in GSM 03.38)
over UCS2.

1 the ME has no preference between the use of the default alphabet and the
use of UCS2.

Extended Measurement Capability

This bit indicates whether the mobile station supports 'Extended Measurements' or not

0 the MS does not support Extended Measurements

1 the MS supports Extended Measurements

SMS_VALUE (Switch-Measure-Switch) (4 bit field)

The SMS field indicates the time needed for the mobile station to switch from one radio channel to another, perform a

neighbour cell power measurement, and the switch from that radio channel to another radio channel.
Bits

4321

0000 1/4 timeslot (~144 microseconds)
0001 2/4 timeslot (~288 microseconds)
0010 3/4 timeslot (~433 microseconds)
1111 16/4 timeslot (~2307 microseconds)

SM_VALUE (Switch-Measure) (4 bit field)
The SM field indicates the time needed for the mobile station to switch from one radio channel to another and perform a
neighbour cell power measurement.

Bits

4321

0000 1/4 timeslot (~144 microseconds)
0001 2/4 timeslot (~288 microseconds)
0010 3/4 timeslot (~433 microseconds)
1111 16/4 timeslot (~2307 microseconds)

MS Positioning Method Capability
This bit indicates whether the MS supports Positioning Method or not for the provision of Location Services.

MS Positioning Method (5 bit field)
This field indicates the Positioning Method(s) supported by the mobile station.
MS assisted E-OTD

Bit 5
0: MS assisted E-OTD not supported
1: MS assisted E-OTD supported

MS based E-OTD
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MS based E-OTD

Bit 4

0: MS based E-OTD not supported
1: MS based E-OTD supported
MS assisted GPS

Bit 3

0: MS assisted GPS not supported
1: MS assisted GPS supported
MS based GPS

Bit 2

0: MS based GPS not supported
1: MS based GPS supported

MS conventional GPS

Bit 1

0: conventional GPS not supported
1 conventional GPS supported

EDGE Multi Slot class (5 bit field)

In case the EDGE MS supports the use of multiple timeslots and the number of supported time slots is different from
number of time slots supported for GMSK then the EDGE Multi Slot class field is included and is coded as the binary
representation of the multislot class defined in TS GSM 05.02.

Modulation Capability

Modulation Capability field indicates the supported modulation scheme by MS in addition to GMSK

0 8-PSK supported for downlink reception only

1 8-PSK supported for uplink transmission and downlink reception

EDGE RF Power Capability 1 (2 bit field)

If 8-PSK is supported for both uplink and downlink, the EDGE RF Power Capability 1 field indicates the radio
capability for GSM900.

The radio capability contains the binary coding of the EDGE power class(see GSMR05.05).
EDGE RF Power Capability 2 (2 bit field)

If 8-PSK is supported for both uplink and downlink, the EDGE RF Power Capability 2 field indicates the radio
capability for DCS1800 or PCS1900 if supported, and is not included otherwise.

The radio capability contains the binary coding of the EDGE power class (see GSM 05.05).
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GSM 400 Bands Supported (2 bit field)

gias

01 GSM 480 supported, GSM 450 not supported
10 GSM 450 supported, GSM 480 not supported
11 GSM 450 supported, GSM 480 supported

GSM 400 Associ ated Radio Capability (4 bit field)

If either GSM 450 or GSM 480 or both is suprrted, the GSM 400 Associ ated Radio
Capability field indicates the radio capability for GSM 450 and/ or GSM 480.

The radi o capability contains the binary coding of the power class associated
with the band indicated in GSM 400 Bands Supported bits (see GSM 05. 05).

Not e: the coding of the power class for GSM 450 and GSM 480 in GSM 400

Associ ated Radio Capability is different to that used in the Mbile Station
Classmark 1 and Mobile Station Cassnmark 2 i nfornation el enents.

GSM 850 Associ ated Radio Capability (4 bit field)

This field indicates whether GSM 850 band is supported and its associated radio
capability.

The radi o capability contains the binary coding of the power class associated
with the GSM 850 band (see GSM 05. 05).

Not e: the coding of the power class for GSM 850 in GSM 850 Associ ated Radio
CaBablllty is different to that used in the Mdbile Station Cassmark 1 and
Mobile Station Cassmark 2 information el enents.

PCS 1900 Associ ated Radio Capability (4 bit field)

This field indicates whether PCS 1900 band is supported and its associ ated
radi o capability.

The radi o capability contains the binary coding of the power class associated
with the PCS 1900 band (see GSM 05. 05).

Not e: the coding of the power class for PCS 1900 in PCS 1900 Associ ated Radio

CaBabiIity is different to that used in the Mdbile Station Cassmark 1 and
Mobile Station Classmark 2 information el enents.

UMTS FDD Radi o Access Technol ogy Capability (1 bit field)

Bi t
[9) UMIS FDD not supported
1 UMIS FDD support ed

UMIS TDD Radi o Access Technol ogy Capability (1 bit field)

Bit
0 UMTS TDD not supported
1 UMIS TDD support ed

CDMA 2000 Radi o Access Technol ogy Capability (1 bit field)

Bi t
[9) CDMA2000 not supported
1 CDVAZ000 support ed
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4.3.2.8 Handling of keys at intersystem change from GSM to UMTS

At intersystem change from-UMIFSto-GSM GSM to UMTS, ciphering and integrity may be started (see TS 25.331)
without any new authentication procedure. Deduction of the appropriate security keys for ciphering and integrity check
in UMTS, depend on the current GSM/UMTS security context stored in the MS and the network.

The ME shall handle the UMTS cipher key and the UM TS integrity key according to Table 4.3.2.8.1.

Table 4.3.2.8.1/TS 24.008: Intersystem change from GSM to UMTS

Security context established in MS and At intersystem change to UMTS:
network in GSM

GSM security context An ME shall derive the UMTS cipher key and UMTS integrity
key from the GSM cipher key provided by the SIM. The
conversion functions named "c4" and "c5" in TS 33.102 are
used for this purpose.

UMTS security context An ME shall apply the UMTS ciphering key and the UMTS
integrity key received from the UMTS security context residing
in the SIM.

NOTE A SIM with UMTS security context, passes the UMTS cipher key, the UMTS integrity key and the
derived GSM cipher key to the ME independent on the current radio access being UMTS or GSM.

4.3.2.9 Use of established security contexts

In GSM, in the case of an established GSM security context, the GSM ciphering key shall be taken into use by the ME
when any valid CIPHERING MODE COMMAND isreceived during an RR connection (the definition of avalid
CIPHERING MODE COMMAND message isgivenin GSM 04.18 section 3.4.7.2).

In GSM, in the case of an established UMTS security context, the GSM ciphering key shall be taken into use by the MS
when avalid CIPHERING MODE COMMAND is received during an RR connection (the definition of avalid
CIPHERING MODE COMMAND message is givenin GSM 04.18 section 3.4.7.2). The network shall derive a GSM
ciphering key from the UMTS ciphering key and the UM TS integrity key by using the conversion function named "c3"
defined in TS 33.102.

In UMTS, in the case of an established GSM security context, the ME shall derivea UMTS ciphering key and aUMTS
integrity key from the GSM ciphering key by using the conversion functions named "c4" and "c5" defined in TS
33.102. The derived UMTS ciphering key and UM TS integrity key shall be taken into use by the MS when avalid
SECURITY MODE COMMAND indicating CS domain is received during an RR connection (the definition of avalid
SECURITY MODE COMMAND message isgiven in TS 25.331). The network shall derive a UMTS ciphering key
and a UMTS integrity key from the GSM ciphering key by using the conversion functions named "c4" and "c5" defined
in TS 33.102.

In UMTS, in the case of an established UM TS security context, the UMTS ciphering key and UM TS integrity key shall
be taken into use by the MS when avalid SECURITY MODE COMMAND indicating CS domain is received during a
RR connection (the definition of avalid SECURITY MODE COMMAND messageisgivenin TS 25.331).

NOTE: InUMTSand GSM, during an ongoing, already ciphering and/or integrity protected RR connection, the
network might initiate a new Authentication procedure in order to establish a new GSM/UMTS security
context. The new keys are taken into use in the MS when a new valid SECURITY MODE COMMAND
indicating CS domain in UMTS, or anew valid CIPHERING MODE COMMAND in GSM, isreceived
during the RR connection.

4.3.3 Identification procedure

Theidentification procedure is used by the network to request a mobile station to provide specific identification
parameters to the network e.g. International Mobile Subscriber Identity, International Mobile Equipment Identity (cf.
TS 23.003). For the presentation of the IMEI, the requirements of GSM 02.09 apply.
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NOTEs:

The coding of the octets of the bearer capability information element is not conforming to ITU Q.931.

An MS shall encode the Bearer Capability infomation element according to GSM call control
requirements also if it is requesting for aUMTS service.

For UTRAN access following parameters are irrel evant, because multiple traffic channels (multislot) are
not deployed [TS 23.034]. The multislot parameters shall, however, be stored in MSC, and forwarded at
handover:

- Maximum number of traffic channels (octet 6e, bits 1-3)

- Acceptable Channel coding(s) (octet 6e, bits 4, 5 and 7)

- UIMI, User initiated modification indication (octet 6f, bits 5-7)

- Acceptable Channel Codings extended (octet 69, bits 5-7)

A pure UMTSmebilestation- mobile station not supporting GSM shall set these parameters to the value
"0".

Table 10.5.102/TS 24.008: Bearer capability information element

Radio channel requirement (octet 3), network to MS direction
In GSM, i.e. not applicable for UMTS data services.

Bits 6 and 7 are spare bits. The sending side (i.e. the network) shall set bit 7 to value 0 and bit 6
to value 1.
Radio channel requirement (octet 3) MS to network direction

When information transfer capability (octet 3) indicates other values than speech:

Bits

76

00 reserved

01 full rate support only MS

10 dual rate support MS/half rate preferred
11 dual rate support MS/full rate preferred

When information transfer capability (octet 3) indicates the value speech and no speech version

indication is present in octet 3a etc.:

Bits

76

00 reserved

01 full rate support only MS/fullrate speech version 1 supported

When information transfer capability (octet 3) indicates the value speech and speech version

indication(s) is(are) present in octet 3a etc.:
Bits

76

00 reserved

1 0dual rate support MS/half rate speech version 1 preferred, full rate speech version 1 also
supported

1 1dual rate support MS/full rate speech version 1 preferred, half rate speech version 1 also
supported

0 1the mobile station supports at least full rate speech version 1 but does not support half rate
speech version 1. The complete voice codec preference is specified in octet(s) 3a etc.

1 0 The mobile station supports at least full rate speech version 1 and half rate speech version
1. The mobile station has a greater preference for half rate speech version 1 than for full
rate speech version 1. The complete voice codec preference is specified in octet(s) 3a etc.

1 1 The mobile station supports at least full rate speech version 1 and half rate speech version
1. The mobile station has a greater preference for full rate speech version 1 than for half
rate speech version 1. The complete voice codec preference is specified in octet(s) 3a etc.

(continued...)



3GPP 24.008 Version 3.3.1 (2000-04) 305

Table 10.5.102/TS 24.008: Bearer capability information element (continued)

Coding standard (octet 3)

Bit

5

0 GSM standardized coding as described below
1 reserved

Transfer mode (octet 3)

Bit

4

0 circuit mode
1 packet mode

Information transfer capability (octet 3)
Bits
321
000 speech
00 1 unrestricted digital information
010 3.1kHz audio, ex PLMN
011 facsimile group 3
101 OtherITC (See Octet 5a)
111 reserved, to be used in the network.
The meaning is: alternate speech/facsimile group 3 - starting with speech.

All other values are reserved
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10.5.5.15 Routing area identification

The purpose of the routing area identification information element is to provide an unambiguous identification of

routing areas within the-area-cevered-by-the GSM-system GPRS coverage area.

Therouting area identification is a type 3 information element with 7 octets length.

The routing area identification information element is coded as shown in figure 10.5.130/TS 24.008 and
table 10.5.148/TS 24.008.

8 7 6 5 4 3 2 1
Routing Area Identification IEI octet 1
MCC digit 2 MCC digit 1 octet 2
MNC digit 3 MCC digit 3 octet 3
MNC digit 2 MNC digit 1 octet 4
LAC octet 5
LAC contd octet 6
RAC octet 7

Figure 10.5.130/TS 24.008: Routing area identification information element

Table 10.5.148/TS 24.008: Routing area identification information element

MCC, Mobile country code (octet 2 and 3)

The MCC field is coded as in ITU-T Rec. E212, Annex A.
If the RAI is deleted, the MCC and MNC shall take the value from the deleted RAI.

In abnormal cases, the MCC stored in the mobile station can contain elements not in the set {0, 1 ... 9}. In such
cases the mobile station should transmit the stored values using full hexadecimal encoding. When receiving
such an MCC, the network shall treat the RAI as deleted.

MNC, Mobile network code (octet 4)

The coding of this field is the responsibility of each
administration but BCD coding shall be used. If an
administration decides to include only one digit in the MNC, then bits 5 to 8 of octet 4 are coded as "1111".

Note: TS 23.003 defines that a 2 digit MNC shall be used, however the possibility to use a one digit MNC in LAI
is provided on the radio interface

In abnormal cases, the MNC stored in the mobile station can have digit 1 not in the set {0, 1 ... 9} and/or digit 2
not in the set {0, 1 ...9, F} hex. In such cases the mobile station should transmit the stored values using full
hexadecimal encoding. When receiving such an MNC, the network shall treat the RAI as deleted.

LAC, Location area code (octet 5 and 6)

In the LAC field bit 8 of octet 5 is the most significant bit and bit 1 of octet 6 the least significant bit.

The coding of the location area code is the responsibility of each administration except that two values are used
to mark the LAC, and hence the RAI, as deleted. Coding using full hexadecimal representation may be used.
The location area code consists of 2 octets.

If a RAI has to be deleted then all bits of the location area code shall be set to one with the exception of the least
significant bit which shall be set to zero. If a SIM is inserted in a Mobile Equipment with the location area code
containing all zeros, then the Mobile Equipment shall recognise this LAC as part of a deleted RAL.

RAC, Routing area code (octet 7)
In the RAC field bit 8 of octet 7 is the most significant. The coding of the routing area code is the responsibility

of each administration. Coding using full hexadecimal
representation may be used. The routing area code consists 1 octet.
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Annex H (informative):
UMTS specific GSM-speeifie-cause values for call control

This annex is informative.

H.1 Normal class

H.1.1 Cause No. 1 "unassigned (unallocated) number"

This cause indicates that the destination requested by the mobile station cannot be reached because, although the
number isin avalid format, it is not currently assigned (allocated).

H.1.2 Cause No. 3 "no route to destination"

This cause indicates that the called user cannot be reached because the network through which the call has been routed
does not serve the destination desired.

H.1.3 Cause No. 6 "channel unacceptable"

This cause indicates the channel most recently identified is not acceptable to the sending entity for usein this call.

H.1.4 Cause No. 8 "operator determined barring"

This cause indicates that the MS has tried to access a service that the M S's network operator or service provider is not
prepared to allow.

H.1.5 Cause No.16 "normal call clearing”

This cause indicates that the call is being cleared because one of the usersinvolved in the call has requested that the call
be cleared.

Under normal situations, the source of this cause is not the network.

H.1.6 Cause No0.17 "user busy"

This cause is used when the called user has indicated the inability to accept another call.

It is noted that the user equipment is compatible with the call.

H.1.7 Cause No. 18 "no user responding"

This cause is used when a user does not respond to a call establishment message with either an aerting or connect
indication within the prescribed period of time allocated (defined by the expiry of either timer T303 or T310).

H.1.8 Cause No. 19 "user alerting, no answer"

This cause is used when a user has provided an aerting indication but has not provided a connect indication within a
prescribed period of time.
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Annex G (informative):
UMTS specific GSM-speeifie-cause values for mobility
management

This annex isinformative. It describes the cause values for the mobility management procedures for non-GPRS services
(MM) and GPRS services (GMM). Sections G1 to G5 are valid for both MM and GMM. However, the following codes
are applicable for non-GPRS services only:

#38 Call cannot be identified

Section G.6 applies only for GMM procedures.

G.1 Causes related to MS identification

Causevaue=2 IMSI unknownin HLR

This cause is sent to the MSif the MSis not known (registered) in the HLR. This cause code does not affect
operation of the GPRS service, although is may be used by a GMM procedure.

Causevalue=3 lllega MS

This cause is sent to the M S when the network refuses service to the MS either because an identity of the MSis
not acceptabl e to the network or because the M'S does not pass the authentication check, i.e. the SRES received
from the MSis different from that generated by the network.

Causevalue =4 IMS| unknownin VLR

This cause is sent to the MS when the given IMSI is not known at the VLR.
Causevalue=5 IMEI not accepted

This cause is sent to the MSiif the network does not accept emergency call establishment using an IMEI.
Causevalue=6 lllega ME

This cause is sent to the MSif the ME used is not acceptabl e to the network, e.g. blacklisted.

G.2  Cause related to subscription options
Cause value =11 PLMN not allowed

This cause is sent to the MSiif it requests location updating in a PLMN where the MS, by subscription or due to
operator determined barring is not allowed to operate.

Cause value = 12 Location Area not allowed

This cause is sent to the MSiif it requests location updating in alocation area where the MS, by subscription, is
not allowed to operate.

Cause value = 13 Roaming not allowed in thislocation area

This cause is sent to an MS which requests location updating in alocation area of a PLMN which offers roaming
to that MSin that Location Area, by subscription.
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10.5.5.6 DRX parameter
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The purpose of the DRX parameter information element isto indicate whether the MS uses DRX mode or not.

The DRX parameter is atype 3 information element with alength of 3 octets.

The value part of a DRX parameter information element is coded as shown in table 10.5.139/T S 24.008.

8 7 6 5 4 3 2 1
DRX parameter |El octet 1
SPLIT PG CYCLE CODE octet 2
CN Specific DRX cycle |SPLIT non- DRX
| engt h coefficient on timer octet 3
CCCH

Figure 10.5.122/TS 24.008: DRX parameter information element

Table 10.5.139/TS 24.008: DRX parameter information element

CYCLE CODE as foll ows:

SPLI T PG CYCLE CODE
0
lto64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87

SPLIT PG CYCLE CODE, octet 2
The octet contains the bi nary coded value of the SPLIT PG CYO_E
CODE. The SPLIT PG CYCLE value is derived fromthe SPLIT P

SPLIT PG CYCLE val ue

704 (equivalent to no DRX)
1to 64, respectively

71

72

74

75

77

79

80

83

86

88

90

92

96

101

103

107

112

116

118

128

141

144

150
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88 160
89 171
90 176
91 192
92 214
93 224
94 235
95 256
96 288
97 320
98 352

All other values are reserved and shall be interpreted as 1 by this version of the protocol.
SPLIT on CCCH, octet 3 (bit 4)

0 Split pg cycle on CCCH is not supported by the mobile station
1 Split pg cycle on CCCH is supported by the mobile station

B_on-DRX timer, octet 3
It

no non-DRX node after transfer state

max. 1 sec non-DRX nobde after transfer state
max. 2 sec non-DRX npbde after transfer state
. 4 sec non-DRX npde after transfer state
max. 8 sec non-DRX npbde after transfer state
max. 16 sec non-DRX node after transfer state
max. 32 sec non-DRX npbde after transfer state
max. 64 sec non-DRX node after transfer state

RPRRROOOOW

RPRPOORROON

RPOROROROR
x

CN Specific DRX cycle length coefficient, octet 3

bi t

8765 (UMTS only)

0 00O CN Specific DRX cycle length coefficient not specified
by the M5, ie. the systeminformation val ue ' domai n
Specific DRX cycle Tength” is used. (Ref TS 25.331)

0010 CNSpecific DRX cycle length coefficient = 2

0011 CNSpecific DRX cycle length coefficient ™ = 3

0100 CNSpecific DRX cycle length coefficient ™= 4

0101 CNSpecific DRX cycle length coefficient =5

0110 CNSpecific DRX cycle length coefficient™= 6

0111 CN Specific DRX cycle length coefficient =7

1000 CN Specific DRX cycle Ilength coefficient = 8

1001 CNSpecific DRX cycle Ilength coefficient =9

1010 CNSpecific DRX cycle length coefficient = 10

1011 CN Specific DRX cycle length coefficient = 11

1100 CN Specific DRX cycle length coefficient = 12

11 01 Reserved T

111 0 Reserved

1111 Reserved

All other reserved-values shall be interpreted as “CN Specific DRX cycle length coefficient not
specified by the MS’ by this version of the protocol.

Note: In UMTS Fthisfield (octet 3 bits 8 to 5) is used, but was spare in earlier versions of this
protocol enby-fer UMTSRAN.
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6.1.3.1.3 Unsuccessful PDP context activation initiated by the MS

Upon receipt of an ACTIVATE PDP CONTEXT REQUEST message the network may reject the MSinitiated PDP
context activation by sending an ACTIVATE PDP CONTEXT REJECT message to the MS. The message shall contain
a cause code that typically indicates one of the following causes:

# 26: insufficient resources;

# 27: missing or unknown APN;

# 28: unknown PDP address or PDP type;

# 29: user authentication failed;

# 30: activation rejected by GGSN;

# 31: activation rejected, unspecified;

# 32: service option not supported;

# 33: requested service option not subscribed;
# 34: service option temporarily out of order;er
# 35: NSAPI already used, not sent but can be received from a pre-R99 network;or
# 95 - 111: protocol errors.

Upon receipt of an ACTIVATE PDP CONTEXT REJECT message, the M S shall stop timer T3380 and enter/remain in
state PDP-INACTIVE.
6.1.3.1.4 Unsuccessful PDP context activation requested by the network

Upon receipt of the REQUEST PDP CONTEXT ACTIVATION message, the MS may reject the network requested
PDP context activation by sending the REQUEST PDP CONTEXT ACTIVATION REJECT message to the network.
The message contains the same Tl as included in the REQUEST PDP CONTEXT ACTIVATION and an additional
cause code that typically indicates one of the following causes:

# 26: insufficient resources;

# 31: activation rejected, unspecified;
# 40: feature not supported; or

# 95 - 111: protocol errors.

The network shall stop timer T3385 and enter state PDP-INACTIVE.

6.1.3.1.5 Abnormal cases
The following abnormal cases can be identified:
a) Expiry of timers
In the mobile station:

On thefirst expiry of the timer T3380, the MS shall resend the ACTIVATE PDP CONTEXT REQUEST and
shall reset and restart timer T3380. This retransmission is repeated four times, i.e. on the fifth expiry of timer
T3380, the MS shall release all resources possibly allocated for this invocation and shall abort the procedure;
no automatic PDP context activation re-attempt shall be performed.

On the network side:

On thefirst expiry of the timer T3385, the network shall resend the message REQUEST PDP CONTEXT
ACTIVATION and shall reset and restart timer T3385. This retransmission is repeated four times, i.e. on the
fifth expiry of timer T3385, the network shall release possibly allocated resources for this activation and
shall abort the procedure.

b) Collision of MSinitiated and network requested PDP context activation
Dynamic PDP address collision case:

If the MS uses dynamic PDP addressing that turns out to collide with the network requested PDP address, then
there is no detection of collision specified but left for network implementation.

Static PDP address collision detected within the mobile station:
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A collision of an MSiinitiated and a network requested PDP context activation procedure is identified by the
MSif aREQUEST PDP CONTEXT ACTIVATION message is received from the network after the MS has
sent an ACTIVATE PDP CONTEXT REQUEST message, and the MS has not yet received an ACTIVATE
PDP CONTEXT ACCEPT or ACTIVATE PDP CONTEXT REJECT message.

In general, the MSis unable to test if the PDP type, PDP address and APN in the REQUEST PDP
CONTEXT ACTIVATION message are the same as those for the PDN to which it is attempting to
activate a context. Thisis because the MS may have omitted one or more of the parameters in the
ACTIVATE PDP CONTEXT REQUEST message, sinceit is relying on default valuesto be provided by
the network.

In the case of such acollision, the MSinitiated PDP context activation shall take precedence over the
network requested PDP context activation. If the MSis able to compare the PDP type, PDP address and
APN requested inthe ACTIVATE PDP CONTEXT REQUEST message with those requested in the
REQUEST PDP CONTEXT ACTIVATION message and these parameters are equal, then the MS shall
discard the REQUEST PDP CONTEXT ACTIVATION message and shall wait for the network response to
itsACTIVATE PDP CONTEXT REQUEST message. If the MSis not able to compare the PDP type, PDP
address, and APN requested in the ACTIVATE PDP CONTEXT REQUEST message with those requested
inthe REQUEST PDP CONTEXT ACTIVATION message, then the MS shall send a REQUEST PDP
CONTEXT ACTIVATION REJECT message with the cause ‘insufficient resources’ to the network, and
wait for an ACTIVATE PDP CONTEXT ACCEPT message.

Static PDP address collision detected on the network side:

A collision is detected by the network in the case where the PDP address, PDP type and APN derived
(according to 23.060 annex A) from the ACTIVATE PDP CONTEXT REQUEST message received from
the MS match those in the REQUEST PDP CONTEXT ACTIVATION message sent to the MS.

In the case of such acollision, the MSinitiated PDP context activation shall take precedence over the
network requested PDP context activation. The network shall terminate the network requested PDP context
activation procedure, and proceed with the MSinitiated PDP context activation procedure

¢) MS initiated PDP context activation request for an already activated PDP context (on the network
side)

i)

If all parameters of the new ACTIVATE PDP CONTEXT REQU EST mes&age match with those of a
previously activated PDP context wi W
PDBPaddress-and-APN) and the context to be actlvated uses statlc PDP addr ing,- then the network may
reply with an ACTIVATE PDP CONTEXT ACCEPT message immediately.

If dynamic PDP addressing isindicated for the new context then it is left for the implementation to decide if
the PDP addresses match.

ii) Alternatively to i) above the network shall take the action described below:

- If not all parameters (ie. NSAPI) but the combination of PDP Type, PDP address and APN matches with
those of an already activated PDP context(s), the network shall deactivate all these existing PDP contexts,
which match the combination of APN, PDP type and PDP address, locally without notification to the MS
and proceed with the requested PDP context activation.

- Otherwise-if not all parameters but the NSAPI matches one of an aready activated PDP context(s), then
the network shall deactivate this PDP context and all the possible PDP contexts linked with this one
locally without notification to the MS and proceed with the-activation-ef-the requested PDP context
activation.
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MS Network
ACTIVATE PDP CONTEXT REQUEST
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Figure 6.3/TS 24.008: MS initiated PDP context activation procedure
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MS Network

REQUEST PDP CONTEXT ACTIVATION
< Start T3385

ACTIVATE PDP CONTEXT REQUEST
Start T3380 > Stop T3385

ACTIVATE PDP CONTEXT ACCEPT

Stop T3380
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ACTIVATE PDP CONTEXT REJECT

A
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Figure 6.4/TS 24.008: Network initiated PDP context activation procedure

10.5.6.6 SM cause

The purpose of the SM cause information element is to indicate the reason why a session management request is
rejected.

The SM cause is a type 3 information element with 2 octets length.

The SM cause information element is coded as shown in figure 10.5.139/TS 24.008 and table 10.5.157/TS 24.008.

8 6 5

7
4 3 2 1
SM cause | El octet 1

Cause val ue octet 2
Figure 10.5.139/TS 24.008: SM cause information element
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Table 10.5.157/TS 24.008: SM cause information element

val ue (octet 2)

oy}

28

nwm
D

LLC or SNDCP fail ure(GSM only)

I nsufficient resources

M ssing or unknown APN

Unknown PDP address or PDP type
User Aauthentication failed
Activation rejected by GGSN
Activation rejected, unspecified
Servi ce option not supported
Request ed service option

not subscribed )
Service option tenporarily

out of order

NSAPI al ready used (not sent)
Regular deactivation

QS not accepted

Network failure

Reactivation required

Semantic error in the

TFT operation
ntactical error in the
TFT operation
Unknown PDP cont ext
PDP context without TFT already

Semantic errors in packet filter(s)
Syntactical errors 1n packet

) - filter(s)
Invalid transaction identifier value
Semantical ly incorrect nessage
Invalid mandatory information
Message type non-exi stent
or not inplenented ) )
Message type not conpatible with
the protocol state )
I nformation el ement non-exi stent
or not inplenented
Condi tional |E error )
Message not conpatible with
t he protocol state o
1 Prot ocol error, unspecified

O OO O O OO0O0OO OCOYPYOO O O0OO0OO0OTO O O0OOOCO0OOOO™®
P PR PP RPRPRPPR O0T00 O O000QgO0O O O000O0O0OoOoOOoON
[l R ) e Te T ol e ol R N T e lelelelelele)e))
OO O O OOk OO0OTO0OO O OO0OO0O0OgO O OOFRRRRPRREPEFRU
OO O O OOFrO FRFRAFrF kP POOOgO O OORRRRRREEAM
P PR O O OOFrO FRrFr RO O OFFFRPHO O OORRFRPFRPFRPOO0OOW
= OO F B OOFrO OO Rk P OFRFOgOFr P OORrRFROORrEFON
RO r O FRPOREF RO OFr O PFROFrRgFr O FPOFRORFRORORrE

101

Any ot her value received by the nobile station shall
be treated as 0010 0010, ' Service option tenﬁorarl ly
out of order'. Any other value recelived by the network
shal | be treated as 0110 1111, 'Protocol error,
unspecified' .

NOTE: The |isted cause values are defined in
Annex |

.1 Causes related to nature of request

Cause value = 25 LLC or SNDCP failure (GSM only)

This cause code is used by the MS indicate that a PDP context is deactivated because of aLLC or SNDCP
failure (e.g. if the SM receives a SNSM-STATUS request message with cause "DM received " or " invalid XID
response”, see GSM 04.65 [78])

Cause value = 26 Insufficient resources

This cause code is used by the MS or by the network to indicate that a PDP context activation request, secondary
PDP context activation request or PDP context modification request cannot be accepted due to insufficient
resources.
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Cause value = 27 Unknown or missing access point name

This cause code is used by the network to indicate that the requested service was rejected by the external packet
data network because the access point name was not included although required or if the access point name
could not be resolved.

Cause value = 28 Unknown PDP address or PDP type

This cause code is used by the network to indicate that the requested service was rejected by the external packet
data network because the PDP address or type could not be recognised.

Cause value = 29 User authentication failed

This cause code is used by the network to indicate that the requested service was rejected by the external packet
data network due to afailed user authentication.

Cause value = 30 Activation rejected by GGSN
This cause code is used by the network to indicate that the requested service was rejected by the GGSN.
Cause value = 31 Activation rejected, unspecified

This cause code is used by the network to indicate that the requested service was rejected due to unspecified
reasons.

Cause value = 32 Service option not supported

This cause code is used by the network when the M S requests a service which is not supported by the PLMN.
Cause value = 33 Requested service option not subscribed

See Annex G, section 4.
Cause value = 34 Service option temporarily out of order

See Annex G, section 4.

Cause value = 35 NSAPI aready used

This cause code may be used by a network to indicate that the NSAPI requested by the M S in the PDP context
activation request is already used by another active PDP context of this MS.

Never to be sent, but can be received from a R97/R98 network at PDP context activation

Cause value = 36 Regular PDP context deactivation
This cause code is used to indicate aregular MS or network initiated PDP context deactivation.
Cause value = 37 QoS not accepted

This cause code is used by the MS if the new QoS cannot be accepted that were indicated by the network in the
PDP Context Modification procedure.

Cause value = 38 Network failure

This cause code is used by the network to indicate that the PDP context deactivation is caused by an error
situation in the network.

Cause value = 39 Reactivation requested
This cause code is used by the network to request a PDP context reactivation after a GGSN restart.
Cause value = 40 Feature not supported

This cause code is used by the MS to indicate that the PDP context activation initiated by the network is not
supported by the MS.

Cause value = 41 semantic error in the TFT operation.
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This cause code is used by the network to indicate that the there is a semantic error in the TFT operation
included in a secondary PDP context activation request or an M S-initiated PDP context modification.

Cause value = 42 syntactical error inthe TFT operation.

This cause code is used by the network to indicate that there is a syntactical error inthe TFT operation included
in a secondary PDP context activation request or an MS-initiated PDP context modification.

Cause value = 43 unknown PDP context

This cause code is used by the network to indicate that the PDP context identified by the Linked Tl |E the
secondary PDP context activation request is not active.

Cause value = 44 semantic errors in packet filter(s)

This cause code is used by the network to indicate that there is one or more semantic errors in packet filter(s) of
the TFT included in a secondary PDP context activation request or an M S-initiated PDP context modification.

Cause value = 45 syntactical error in packet filter(s)

This cause code is used by the network to indicate that there is one or more syntactical errorsin packet filter(s)
of the TFT included in a secondary PDP context activation request or an M S-initiated PDP context modification.

Cause value = 46 PDP context without TFT already activated

This cause code is used by the network to indicate that the network has already activated a PDP
context without TFT.
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4.7.5.1.5 Abnormal cases in the MS

The following abnormal cases can be identified:

a) Access barred because of access class control

The routing area updating procedure shall not be started. The MS stays in the current serving cell and applies
the normal cell reselection process. The procedure is started as soon as possible and if still necessary, i.e.
when the barred state is removed or because of a cell change.

b) Lower layer failure before the ROUTING AREA UPDATE ACCEPT or ROUTING AREA UPDATE
REJECT messageisreceived

The procedure shall be aborted. The M S shall proceed as described below.
c) T3330 time-out

The procedure is restarted four times, i.e. on the fifth expiry of timer T3330, the MS shall abort the
procedure. The MS shall proceed as described below.

d) ROUTING AREA UPDATE REJECT, other causes than those treated in section 4.7.5.1.4
The MS shall proceed as described below.

€) If arouting areaborder is crossed, when the MSisin state GMM-ROUTING-AREA-UPDATE-
INITIATED, the routing area updating procedure shall be aborted and re-initiated immediately. The MS
shall set the GPRS update status to GU2 NOT UPDATED.

f) InGSM, if acell change occurs within the same RA, when the MSisin state GMM-ROUTING-AREA-
UPDATE-INITIATED, the cell update procedure is performed, before completion of the routing area
updating procedure.

g) Routing area updating and detach procedure collision

GPRS detach containing detach type"re-attach required” or “re-attach not required”:

If the MS receives a DETACH REQUEST message before the routing area updating procedure has been
completed, the routing area updating procedure shall be aborted and the GPRS detach procedure shall be
progressed.

GPRS detach containing detach type "IM S| detach”:

If the MS receives a DETACH REQUEST message before the routing area updating procedure has been
completed, the routing area updating procedure shall be progressed, i.e. the DETACH REQUEST message
shall beignored.

h) Routing area updating and P-TM S| reallocation procedure collision

If the MSreceivesaP-TMSI REALLOCATION REQUEST message before the routing area updating
procedure has been completed, the P-TM S| reallocation procedure shall be aborted and the routing area
updating procedure shall be progressed.

In cases b, c and d the M S shall proceed as follows:

Timer T3330 shall be stopped if still running. The routing area updating attempt counter shall be incremented.

If the routing area updating attempt counter is less than 5, and the stored RAI is equal to the RAI of the current
serving cell and the GMM update statusis equal to GU1 UPDATED:
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- the MSshall keep the GMM update status to GU1 UPDATED and changes state to GMM-
REGISTERED.NORMAL-SERVICE. The MS shall start timer T3311. When timer T3311 expires the
routing area updating procedure is triggered again.

If the routing area updating attempt counter islessthan 5, and the stored RAI is different to the RAI of the current
serving cell or the GMM update statusis different to GU1 UPDATED:

- the MSshall start timer T3311, shall set the GPRS update status to GU2 NOT UPDATED and changes state
to GMM-REGISTERED.ATTEMPTING-TO-UPDATE.

If the routing area updating attempt counter is greater than or equal to 5:

- the MSshall start timer T3302, shall set the GPRS update status to GU2 NOT UPDATED and shall change
to state GMM-REGISTERED.ATTEMPTING-TO-UPDATE or optionally to GMM-
REGISTERED.PLMN-SEARCH(see 4.2.4.1.2).

- InUMTS, in case c the M S shall release the PS signaling connection and in case d the network shall release
the PS signaling connection for this MS (see TS 25.331).
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| ***  First modified section ***

1 Scope
Textto-be-added:

The present document gives an overview of the tasks relating to the NAS undertaken by a GSM or an UMTS Mobile
Station (MS) in idle mode. In particular thisis the stage 2 specification for PLMN Selection and Location Reqgistration.

NOTE: Theterm “idle mode’ is along standing GSM term meaning the M S is switched on but not having a dedicated
channel allocated, (e.g. not making or receiving acall).

The present document outlines how the requirements of the 22 series Technical Specifications (especialy
UMTS 22.011) on idle mode operation shall be implemented. Further details are given in UMTS 24.008.

| ***  Next modified section ***

1.2 Definitions and abbreviations
Abbreviations used in this TS arelisted in GSM 01.04 and UMTS 21.905.

Home PLMN  ThisisaPLMN where the MCC and MNC of the PLMN identity match the MCC and MNC of the
IMSI. Matching criteria are defined in Annex A.

Selected PLMN Thisisthe PLMN that has been selected according to subclause 3.1, either manually or
automatically.

Available PLMN Thisisa PLMN where the MS has found a cell that satisfies conditions (ii) and (iv) of
subclause 3.2.1 in GSM 03.22. For UMT S the criteriais specified in UMTS 25.304..

Registered PLMN (RPLMN) Thisisthe PLMN on which certain LR outcomes have occurred (see table 1).
Allowable PLMN ThisisaPLMN whichisnot in the list of forbidden PLMNsin the MS.

Visited PLMN of home country Thisisa PLMN, different from the home PLMN, where the MCC part of the
PLMN identity is the same as the MCC of the IMSI.

Registration Thisisthe process of camping on acell of the PLMN and doing any necessary LRs.

Camped on a cell The MS (ME if thereis no SIM) has completed the cell selection/resel ection process and
has chosen a cell from which it plansto receive all available services. Note that the services may be
limited, and that the PLMN may not be aware of the existence of the MS (ME) within the chosen
cell.

Current serving cell ~ Thisisthe cell on which the MSis camped.

Suitable Cell ~ Thisisacell on which an MS may camp. It must satisfy criteriawhich is defined for GSM in GSM
03.22 and for UMTSin UMTS 25.304.

Acceptable Cell Thisisacell that the MS may camp on to make emergency calls. It must satisfy criteriawhichis
defined for GSM in GSM 03.22 and for UMTSin UMTS 25.304.

GPRSMS An MS capable of GPRS servicesisa GPRS MS.

CTSMS An MS capable of CTS servicesisaCTS MS.

ETSI
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Location Registration (LR) AnMSwhichisIMSI attached to non-GPRS services only performs location
registration by the Location Updating procedure. A GPRS M S which is IMSI attached to GPRS
services or to GPRS and non-GPRS services performs location registration by the Routing Area
Update procedure only when in a network of network operation mode |. Both procedures are
performed independently by the GPRS MSwhen it isIMSI attached to GPRS and non-GPRS
services in a network of network operation mode 11 or I11 (see UMTS 23.060).

Localised Service Area (L SA) A localised service area consists of acell or anumber of cells. The cells constituting
a L SA may not necessarily provide contiguous coverage.

Access Technology The access technology associated with HPEMN-or-a PL M N-inthe PLMN-selector lists{see
GSM-11.11). The M S uses this information to determine what type of radio carrier to search for
when attempting to select a specific PLMN (e.g., GSM, UMTS or GSM COMPACT). A PLMN

may support more than one access technol oqy NetweHHlype—'Fheaetwerlqypeasseeratedwieh

SoL SA exclusive access Cells on which normal camping is allowed only for MS with Localised Service Area
(LSA) subscription.

Registration Area A registration areais an area in which mobile stations may roam without a need to perform
location registration. The registration area corresponds to location area (LA) for performing
location updating procedure and it corresponds to routing area for performing the routing area
update procedure.

The PLMN to which acell belongs (PLMN identity) is given in the system information transmitted on the BCCH (MCC
+ MNC part of LALI).

In GSM,... Indicates this paragraph applies only to GSM System. For multi system case thisis determined by
the current serving radio access network.

INnUMTS,... Indicates this paragraph applies only to UMTS System. For multi system case thisis determined by
the current serving radio access network.

(GSM only) Indicates this section or paragraph applies only to GSM system. For multi system case thisis
determined by the current serving radio access network.

(UMTSonly) Indicatesthis section or paragraph applies only to UMTS system. For multi system case thisis
determined by the current serving radio access network.

SIM Subscriber Identity Module (see TS GSM 02.17). This specification makes no distinction between
SIM and USIM.
MS Mobile Station. This specification makes no distinction between MS and UE.

| ***  Next modified section ***

2 General description of idle mode

When an MSis switched on, it attempts to make contact with a GSM-public land mobile network (PLMN)usihg-a
certain-accesstechnelogy. The particular PLMN to be contacted may be selected either automatically or manually.

The MS looks for a suitable cell of the chosen PLMN and chooses that cell to provide available services, and tunesto its
control channel. This choosing is known as " camping on the cell". The MS will then register its presencein the
registration area of the chosen cell if necessary, by means of alocation registration (LR), GPRS attach or IMSI attach
procedure.

If the MS loses coverage of acell, or find a more suitable cell, it reselects onto the most suitable alternative-cell of the
selected PLMN and camps on that cell. If the new cell isin adifferent registration area, an LR request is performed.

ETSI
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If the MS loses coverage of aPLMN, either anew PLMN is selected automatically, or an indication of which PLMNs
are available is given to the user, so that a manual selection can be made.

Registration is not performed by M Ss only capable of services which-that need no registration.-forexample GPRS
serviees PTFM-M-or-PTP-anenymous-access:

The purpose of camping on acell in idle mode is threefeldfourfold:
a) It enablesthe M Sto receive system information from the PLMN.

b) If the MSwishesto initiate acall, it can do this by initially accessing the network on the control channel of the
cell onwhichiit is camped (with the exceptions defined in GSM 03.22 subclauses 3.5.3 and 3.5.4 and UMTS
25.304).

c) e—Ifthe PLMN receivesacall for the MS, it knows (in most cases) the registration area of the cell in which
the MSis camped. It can then send a "paging" message for the MS on control channels of all the cellsin the
registration area. The MS will then receive the paging message because it is tuned to the control channel of a
cell in that registration area, and the M'S can respond on that control channel.

d) It enablesthe MSto receive cell broadcast messages.

If the MSis unable to find a suitable cell to camp on, or the SIM is not inserted, or if it receives certain responses to an
LR request (e.g., "illegal MS"), it attemptsto camp on acell irrespective of the PLMN identity, and enters a"limited
service" statein which it can only attempt to make emergency calls.

In GSM, if the CTSMSisin CTS mode only or in automatic mode with CTS preferred, it will start by attempting to
find a CTSfixed part on which it is enrolled

The idle mode tasks can be subdivided into 4 processes:
- PLMN selection;
- Cell selection and reselection;
- Location registration;
- CTSfixed part selection (GSM only).
In GSM, tFo make thisinitial CTSfixed part selection, the MS shall be enrolled on at least one fixed part.

The relationship between these processesisillustrated in figure 1.in clause 5. The states and state transitions within each
process are shown in figures 2 to 4.in clause 5.

***  Next modified section ***

3.1 PLMN selection and roaming

The MS normally operates on its home PLMN (HPLMN). However avisited PLMN (VPLMN) may be selected, e.g., if
the M S loses coverage. There are two modes for PLMN selection:

i) Automatic mode - This mode utilizesalist of PLMNsin priority order. The highest priority PLMN which is
available and allowable is selected.

ii) Manua mode - Here the MS indicates to the user which PLMNs are available. Only when the user makes a
manual selection does the MS try to obtain normal service on the VPLMN.

ETSI
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There are two cases:

- International Roaming - Thisiswhere the MS receives service on a PLMN of a different country than that of the
HPLMN.

- National Roaming - Thisiswhere the MS receives service from a PLMN of the same country as that of the
HPLMN, either anywhere or on aregional basis. The MS makes a periodic search for the HPLMN while national
roaming.

To prevent repeated attempts to have roaming service on anot allowed LA, when the MSisinformed that an LA is
forbidden, the LA is added to alist of "forbidden LAsfor roaming" which is stored in the MS. Thislist is deleted when
the MSis switched off or when the SIM is removed. Such area restrictions are always valid for complete location areas
independent of possible subdivision into GPRS routing areas. The structure of the routing area identifier (UMTS
23.003) supports arearestriction on LA basis.

If a"PLMN not allowed" message is received by an MSin response to an LR request fromaVPLMN, that VPLMN is
added to alist of "forbidden PLMNS' in the SIM and thereafter that VPLMN will not be accessed by the MSwhen in
automatic mode. A PLMN is removed from the "forbidden" list if, after a subsequent manual selection of that PLMN,
thereisasuccessful LR. Thislist is retained when the MSiis switched off or the SIM isremoved. The HPLMN shall not
be stored on the list of "forbidden PLMNS".

In GSM, anA ME not supporting SoLSA may consider a cell with the escape PLMN code (see UMTS 23.073) to be a
part of aPLMN belonging to thelist of "forbidden PLMNS'.

Optionally the ME may store in its memory an extension of the forbidden PLMN list. The contents of the extension of
thelist shall be deleted when the MSis switched off or the SIM is removed.

***  Next modified section ***

3.5 No suitable cell (limited service state)

There are a number of situations in which the MSis unable to obtain normal service from a PLMN. These include:
a) Failureto find asuitable cell of the selected PLMN;
b) No SIM inthe MS;
¢) A"PLMN not allowed" responseto an LR;

d) An"illegal MS", "illega ME" or "IMS| unknown in HLR" response to an LR; (Any SIM in the ME is then
considered "invalid".)

€) A "GPRSnot alowed" response to an LR of a GPRS M S attached to GPRS services only. (The cell selection
state of GPRS M Ss attached to GPRS and non-GPRS depends on the outcome of the location updating.)

(In automatic PLMN selection mode, events (a), (¢) and (€) would normally cause a new PLMN selection, but even
here, the situation may arise when no PLMNs are available and alowable for use).

Under any of these conditions, the M S attempts to camp on an acceptable cell, irrespective of its PLMN identity, so that
emergency calls can be made if necessary. When in the limited service state with avalid SIM, the MS shall search for
available and allowable PLMNSs in the manner described in subclause 4.4.3.1 and when indicated in the SIM aso as
described in subclause 4.4.3.4. No LR requests are made until avalid SIM is present and either a suitable cell is found
or amanual network reselection is performed. In the limited service state the presence of the MS need not be known to
the PLMN on whose cell it has camped.

There are also other conditions under which only emergency calls may be made. These are shown in table 2.in clause 5.

***  Next modified section ***

ETSI
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4.2

States description

Each of the processes of PLMN selection, cell selection and location registration can be described by a set of states. The
overall state of the mobile is thus a composite of the states of the three processes. In some cases, an event which causes a
change of state in one process may trigger a change of state in another process, e.g., camping on acell in anew
registration area triggers an LR request. The relationship between the processesisillustrated in figure 1in clause 5.

The states in which the MS may be, for each of the processes, are described below and illustrated in figures 2 to 4.in
clause 5. For many of the states, a fuller description can be found in other GSM-Technical Specifications, and a
reference to the GSM-Technical Specification and-the relevant-section-within-it;-areis given after the state description.

In the event of any conflict between the diagrams and the text in this ETS, the text takes precedence.

*** _Next modified section ***

4.3.3

List of states for location registration (figure 4)

The states are entered depending on responses to location registration (LR) requests. Independent update states exist for
GPRS and for non-GPRS operation in M Ss capable of GPRS and non-GPRS services.

L1

L2

L3

Updated - The MS enters this state if an LR request is accepted. The update statusis set to
"updated”. The GPRS and the non-GPRS update state of a MS may enter "updated” as a result of
combined signalling or as aresult of individual signalling depending on the capabilities of the
network.

Idle, No IMSI - The MS entersthis state if an LR request is rejected with cause:
a) IMSI unknownin HLR;

b) illegal ME;

C) illega MS;

d) GPRS services and non-GPRS services not allowed,;

or if thereisno SIM. All update states of a MS enter this state regardless whether received by
individual or combined signalling for events b) and c). Event-a)-resultsin-"Reaming-hot-allowed-

for-the-nen-GPRS-update state-only—Event a) has no influence on the GPRS update state. Events
b), ¢) and d) resultsin "Roaming not allowed" for the GPRS update state-only.-Event-d)-hasrne
nfluence onthe- non-GPRS update state:

If aSIM is present, the non-GPRS update status of the SIM is set to "Roaming not allowed" . fer
eventsa)-b)and-€)

Roaming not allowed - The MS enters this state if it receives an LU reject message with the cause:
a) PLMN not allowed;

b) Location area not allowed;

c) Roaming not allowed in thislocation area.

All update states of the M S are set to "Roaming not allowed" regardless whether received by
individual or combined signalling. The behaviour of the MSin the roaming not allowed stateis
dependent on the LR reject cause as shown in table 2.in clause 5. Additionally:

in automatic mode, "PLMN not alowed" and "roaming not allowed in this location area’ cause the
Automatic Network Selection procedure of subclause 4.4.3.1.1A to be started; it is also caused by
"GPRS not allowed" when received by a M S capable of GPRS only;
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- inmanua mode, "PLMN not allowed" and "roaming not allowed" cause the Manual Network
Selection procedure of subclause 4.4.3.1.2B to be started; it is also caused by "GPRS not allowed"
when received by MS capable of GPRS only.

L4 Not updated - The MS enters this state if any LR failure not specified for states L2 or L3 occurs, in
which casesthe MS is not certain whether or not the network has received and accepted the LR
attempt. The non-GPRS update status on the SIM and/or the GPRS update status are set to "not
updated” depending on the specific location registration procedure and their outcome.

NOTE This clause does not describe all the cases. For more details refer to UMTS 24.008 [23]

| +++ Next modified section _***

4.4 PLMN selection process

4.4.1 Introduction

There are two modes for PLMN selection, automatic and manual. These are described in subclauses 4.4.3 below and
illustrated in figures 2ato 2bin clause 5.

4.4.2 Registration on a PLMN

The MS shall perform registration on the PLMN if the MS is capable of services which require registration. In both
automatic and manual modes, the concept of registration on aPLMN is used. An MS successfully registerson a PLMN
if:

a) TheMS hasfound a suitable cell of the PLMN to camp on; and

b) An LR request from the M S has been accepted in the registration area of the cell on which the MSis camped (see
table 1).

4.4.3 PLMN selection

The registration on the selected PLMN and the location registration are only necessary if the MSis capable of services
which require registration. Otherwise, the PLMN selection procedures are performed without registration.

The HPLMN Selector with Access Technology, User Controlled PLMN Selector with Access Technology and Operator
Controlled PLMN Selector with Access Technology data fields in the SIM include associated access technologies for
each PLMN entry, see GSM 11.11 [32]. The PLMN/access technology combinations are listed in priority order. If an
PLMN-entry includes more than one access technol oqv, then no pr|or|tv is deﬂ ned for the preferred access technol ogy
and the prlorltv is an |mplementat|on issue, A y y AN y
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NOTE: To allow provision for multiple HPLMN codes, the HPLMN access technologies are stored on the SIM
using the same format as the User Controlled PLMN Selector with Access Technology and Operator
Controlled PLMN Selector with Access Technology data fields. It is assumed in this version of the
specification that this HPLMN Selector with Access Technology data field should contain only one
PLMN code identical to the HPLMN code included in the IMSI. Although this single code may be
duplicated in the list if multiple access technologies with priority is defined.

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

4431 At switch-on or recovery from lack of coverage

At switch on, the M S selects the registered PLMN (if it |sava|IabIe) using all accesstechnolomesthat the MSis capable
of and attemptsto perform a Location Registration. en-theregistered-PLMN » .

teehneteqv—)— The M S shall start |ts search using the access technol ogy tvpe stored in the RPLM N Last Used ACCESS

Technology datafield on the SIM. If the RPLMN Last Used Access Technology is not available then an M S capabl e of
GSM access technology shall start its search using GSM access technology.

On recovery from lack of coverage, the MS selects the registered PLMN (if it-existsis available) using all access
technol oqlesthat the MSis capable of and, if neceegary (see subcl ause 4.5.2) attemptsto perform a Location

EXCEPTION: In GSM or GSM COMPACT, an MS with voice capability, or an MS not supporting packet services
shall not search for CPBCCH carriers, unless the RPLMN Last Used Access Technology field is available in the SIM
and indicates GSM COMPACT.

If successful registration is achieved, the M S indicates the selected PLMN.

If thereis no registered PLMN, or if registration is not possible due to the PLMN being unavailable or registration
failure, the MS follows one of the following two procedures depending on its operating mode.

EXCEPTION: If registration is not possible on recovery from lack of coverage due to the registered PLMN being
unavailable, a M S attached to GPRS services may, optionally, continue looking for the registered PLMN for an
implementation dependent time.

NOTE: A MS attached to GPRS services should use the above exception only if one or more PDP contexts are
currently active.

A)4.4.3.1.1 Automatic Network Selection Mode Procedure

The MS selects and attempts reg|strat|on on other PLMNSs, if avallable and allowable, in-ali-of-itsbands-of
. eSS . pal ; in the following order:

i) HPLMN (if not previously selected);

i) H———=each PLMN in the "User Controlled PLMN Selector with Access Technology" datafield in the
SIM (in priority order);

iii) each PLMN in the "Operator Controlled PLMN Selector with Access Technology” datafield in the SIM (in
priority order);

iv) other PLMNs-other PLM N/access technology combinations with received high quality signal in random
order;

V) all-other-other PL MN/access technology combinations PLMNsin order of decreasing signal quality.
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When following the above procedure the following requirements apply:

a) InGSM or GSM COMPACT, aAn MS with GSM-voice capability shall ignore PLMNSs for which the MS has
identified at least one cell that do not offer voice service. (In GSM, thisis indicated by the

CELL_BAR QUALIFY_2 parameter) transmits CELL_BAR-QUALIFY2.

b) InGSM or GSM COMPACT, aAn M S with GSM-voice capability, or an M S not supporting packet services shall
not search for CPBCCH carriers.

¢) Instepi-ii andiii, the MS should limit its search of for the PLMN to the network-typeaccess technology or
access technologiess to-the-ene-associated with the PLMN whieh itis-attemptingto-select-and-registerto in the
appropriate PLMN Selector with Access Technology list (HPLMN-er-anyUser Controlled -PEMN-onthe PEMN
or Operator Controlled selector list). An MS using a SIM without access technology information storage (i.e. the
HPLMN Selectorwith-Access Technolegy-User Controlled PLMN Selector with Access Technology and the
Operator Controlled PLMN Selectienor with Access Technology data fields are not present) shall instead use the
PLMN Selector data field and assume GSM access technol ogy as the highest pr|or|tv radio access technol ogy for
aII PLMNSs. AN - AN ! v , VESSLYS

d) Instep v and iv, the MS shall search for all retwork-typeaccess technologiesit is capable of -with-the

exception-of-reguirement-b), before deciding which PLMN to select.

e) Ini,ii, andiii, a packet only M S which supports GSM COMPACT, but using a SIM without access technology
information storage (i.e. the HPL MN Selector with Access Technology, User Controlled PLMN Selector with
Access Technology and the Operator Controlled PLMN Selectienor with Access Technology data fields are not
present) shall instead use the PLMN Selector datafield and assume GSM COMPACT access technology as the
lowest priority radio access technology for all PLMNSs.

f) Ini, the MS shall search for all accesstechnologiesit is capable of. The MS shall start its search using the
access technologies stored in the HPLMN Selector with Access Technology datafield on the SIM in priority

order.

NOTE: Requirements a) and b) apply also to requirement d), so a GSM voice capable MS should not search for
GSM COMPACT PLMNSs, even if capable of GSM COMPACT.

NOTE: Requirements a) and b) apply also to requirement ), so a GSM voice capable M S should not search for
GSM COMPACT PLMNSs, eveniif thisisthe only access technology on the HPLMN Selector with Access
Technology datafield on the SIM. Also PLMNSs not offering voice services should be ignored by voice
capable GSM mobiles.

NOTE-3: High quality signal is defined in the appropriate AS specification.
If successful registration is achieved, the M S indicates the selected PLMN.

If registration cannot be achieved because no PLMNs are available and allowable, the MSindicates "no service' to the
user, waits until anew PLMN is available and allowable and then repeats the procedure.
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If there were one or more PLMNs which were available and allowable, but an LR failure made registration on those
PLMNSs unsuccessful or an entry in aforbidden LAI list prevented aregistration attempt, the M S selects the first such
PLMN again and enters alimited service state.

By4.4.3.1.2 Manual Network Selection Mode Procedure

The MS indicates whether there are any PLMNSs, in-al-of-itsbands-of eperation,-which are available using all supported
access technologies. Thisincludes "Forbidden PLMNs'_and PLMNs which only offer services not supported by the MS.
An M S which supports GSM COMPACT shall also indicate GSM COMPACT PLMNSs (which use PBCCH). Any

If displayed, PLMNs meeting the criteria above are presented in the following order:

i) HPLMN;

i) H———PLMNSs contained in the "User Controlled PLMN Selector with Access Technology” datafield in
the SIM (in priority order);

iii) PLMNs contained in the "Operator Controlled PLMN Selector with Access Technology" datafield in the
SIM (in priority order);

iv) other PLMNs-other PLM N/access technology combinations with received high quality signal in random
order;

V) all-other-other PL MN/access technology combinations PLMNs-in order of decreasing signal quality.

In GSM or GSM COMPACT, if aPLMN does not support voice services then this shall be indicated to the user.

The user may select hisdesired PLMN and the M S then initiates registration on this PLMN _using the access technology
chosen by the user for that PLMN or using the highest priority available access technology for that PLMN, if the
associated access technologies have a priority order. (This may take place at any time during the presentation of
PLMNSs). For such aregistration, the MS shall ignore the contents of the forbidden LAI and PLMN lists.

NOTE: Itisan MS implementation option whether to indicate access technologies to the user. |f the MS does
display access technologies, then the access technology used should be the access technology chosen by
the user for that PLMN. If the M S does not display access technologies, then the access technol ogy
chosen for aparticular PLMN should be the highest priority available access technology for that PLMN, if
the associated access technologies have a priority order.

If the user does not select a PLMN, the selected PLMN shall be the one that was selected before the PLMN selection
procedure started. If no such PLMN was selected or that PLMN is no longer available, then the M S shall attempt to
camp on any acceptable cell and enter the limited service state.

NOTE-S: High quality signal is defined in the appropriate AS specification.

4.4.3.2 User reselection

At any time the user may request the MSto initiate reselection and registration onto an available PLMN, according to
the following procedures, dependent upon the operating mode.

A)4.4.3.2.1 Automatic Network Selection Mode

The MS selects and attempts registration on PLMNSs, if available and allowable, in all of its bands of operation in
accordance with the following order:

i) HPLMN;
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i) H———PLMNSs contained in the "User Controlled PLMN Selector with Access Technology” datafield in
the SIM (in priority order) excluding the previoudy selected PLMN;

iii) PLMNs contained in the "Operator Controlled PLMN Selector with Access Technology" datafield in the
SIM (in priority order) excluding the previously selected PLMN;

iv) Other PLMNs-other PL M N/access technology combinations with the received high guality signal in random
order excluding the previously selected PLMN;

V) Any-ether PLMNsother PLM N/access technology combinations, excluding the previously selected PLMN
in order of decreasing signal quality or, aternatively, the previously selected PLMN may be chosen
ignoring its signal quality;

Vi) The previousy selected PLMN.

The previously selected PLMN isthe PLMN which the M S has selected prior to the start of the user reselection
procedure.

NOTE: If the previously selected PLMN is chosen, and registration has not been attempted on any other PLMNS,
then the M S is already registered on the PLMN, and so registration is not necessary.

When following the above procedure the fellewing-requirements a), b), c), €), f) in section 4.4.3.1.1 apply. Requirement
d) shall apply as shown below::

d) Instep-ivii, iv, and vi, the MS shall search for all network-tyypaccess technologiesiit is capable of -with-the
exception-of reguirement-b), before deciding which PLMN to select.

NOTE-# High quality signal is defined in the appropriate AS specification.

4.4.3.2.2B) Manual Network Selection Mode

The Manual Network Selection Mode Procedure of subclause 4.4.3.1.2 is followed.
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4.4.3.3 In VPLMN of home country

The MS shall periodically attempt to obtain service on its HPLMN by scanning in accordance with the requirements that
are applicable to step-i) as defined in the Automatic Network Selection Mode in clause 4.4.3.1.1. For this purpose, a
value T minutes may be stored in the SIM, T is either in the range 6 minutes to 8 hoursin 6 minute steps or it indicates
that no periodic attempts shall be made. If no valueis stored in the SIM, a default value of 30 minutesis used.

The attempts to access the HPLMN shall be as specified below:
a) The periodic attempts shall only be performed in automatic mode when the MS is roaming in its home country;
b) After switch on, aperiod of at least 2 minutes and at most T minutes shall elapse before the first attempt is made;
¢) TheMS shall make an attempt if the MSisonthe VPLMN at time T after the last attempt;
d) Periodic attempts shall only be performed by the MS while in idle mode;

e) If the HPLMN is not found, the MS shall remain on the VPLMN.

4.4.3.4 Investigation Scan for higher prioritized PLMN

The support of this procedure is mandatory if the ME supports GSM COMPACT and otherwise optional.

A-MS capable of both GSM voice and packet service shall, when indicated in the SIM, investigate if there is service
from a higher prioritized PLMN not offering GSM voice service, either HPLMN or aPLMN inthea"PLMN Selector
with Access Technology" datafield oin the SIM.

The MS shall scan shat-for PL M Ns be-performed-in accordance with the requirements described for automatic network
selection mode in subclause 4.4.3.1.1 that are applicable to step-i), ii) and step-iii) with the exception of requirement a)
and b) in subclause 4.4.3.1. Requirement a) and b) that are specified for automatic network selection mode in subclause
4.4.3.1 shall be ignored during the investigation scan.

If indicated on the SIM, the investigation scan shall be performed:

i) After each successful PLMN selection and registration is completed, when the MSisin idle mode. This
investigation scan may rely on the information from the already performed PLMN selection and may not
necessarily require arescan

i) When the MSis unable to obtain normal service from a PLMN, (limited service state) see subclause 3.5.

The investigation scan is restricted to automatic selection mode and shall only be performed by an M S that is capable of
both voice and packet data. It shall only be performed if the selected PLMN is not already the highest prioritized PLMN
in the current country. (HPLMN in home country, otherwise according to PLMN selector lists)

The MS shall return to RPLMN after the investigation scan is performed.

If ahigher prioritized PLMN not offering GSM voice service is found, this shall be indicated to the user. The MS shall
not select the PLMN unless requested by the user.
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4.4.4 Abnormal cases

If thereisno SIM inthe MS, if thereis an authentication failure, or if the MS receives an "IMSI unknown in HLR",
"illegal ME" or "illegal MS" response to an LR request, then effectively there is no selected PLMN ("No SIM" state). In
these cases, the states of the cell selection process are such that no PLMN selection information is used. No further
attempts at registration on any PLMN are made until the MSis switched off and on again, or a SIM isinserted.

When in Automatic Network Selection mode and the MSisin the "not updated” state with one or more suitable cellsto
camp on; then after the maximum allowed unsuccessful LR requests (controlled by the specific attempt counters) the
MS may continue (or start if it is not running) the user reselection procedure of 4.4.3.2.1-A.

4.4.5 Roaming not allowed in this LA

If in either PLMN selection mode the LR response "Roaming not allowed in this LA" isreceived:

The PLMN Automatic or Manual Mode Selection Procedure of subclause 4.4.3.1 are followed, depending on
whether the MSisin automatic or manual mode. (This requirement appliesto all MSs.)

* Kk

Next modified section ***

4.5.2 Initiation of Location Registration

An LR request indicating Normal Updating is made when, in idle mode,

- the MS changes cell while being in the update state NOT UPDATED; (for M S capable of GPRS and non-GPRS
services when at least one of both update statesis NOT UPDATED)

- the MSdetects that it has entered a new registration area, i.e., when the received registration area identity differs
from the one stored in the MS, and the LAI or the PLMN identity is not contained in alist of forbidden LAls or
PLMN identities respectively, while being in one of the following update states:

- UPDATED;
- NOT UPDATED;
- ROAMING NOT ALLOWED.

- the Periodic Location Updating Timer expires while being in the non-GPRS update state NOT UPDATED

(triggers Location Updating);

- the Periodic Routing Area Update timer expires while being in the GPRS update state NOT UPDATED (triggers

Routing Area Update);

- amanual network reselection has been performed, an acceptable cell of the selected PLMN is present, and the
MSisnot in the UPDATED state on the selected PLMN.

An LR request indicating Periodic Location Updating is made when, in idle mode, the Periodic Location Updating timer
expires while being in the non-GPRS update state UPDATED.

An LR reguest indicating Periodic Routing Area Update is made when the Periodic Routing Area Update timer expires
while being in the GPRS update state UPDATED.

An LR request indicating IMSI attach is made when the M S is activated in the same location areain which it was
deactivated while being in the non-GPRS update state UPDATED, and the system information indicates that IMSI

attach/detach shall be used.
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A GPRS attach is made by a GPRS M S when activated and capable of services which require registration. Depending on
system information about GPRS network operation mode M Ss capable of GPRS and non-GPRS services perform
combined or non-combined location registration procedures. When the combined routing area update or GPRS attach is
accepted with indication "M SC not reachable” or is not answered the MS performs also the corresponding location
updating procedure or falls back to a GPRS only MS. When the combined routing area update or GPRS attach is
rejected with cause "GPRS not alowed” the GPRS update stateis"IDLE, NO IMSI* and the M S performs the
corresponding location updating procedure or falls back to a GPRS only MS.

Furthermore, an LR request indicating Normal Location Updating is also made when the response to an outgoing
regquest shows that the MS is unknown in the VLR or SGSN, respectively.

Table 2 in clause 5 summarizes the events in each state that trigger a new LR request. The actions that may be taken
while being in the various states are also outlined in table 2.

A GPRS MSwhich isboth IMSI attached for GPRS and non-GPRS services and which is capable of simultaneous
operation of GPRS and non-GPRS services shall perform Routing Area Update in connected mode when it has entered a
new routing areawhich is not part of aLA contained in the list of forbidden LAIs.

***  Next modified section ***

4.6 Service indication (GSM only)

Thisis an indication to the user that service or CTS serviceis available.

The service indication should be set if the following conditions are all satisfied:

a) Cell Selection: Camped on a suitable cell and in updated state, or in connected mode having been camped on a
suitable cell.

b) Location registration: In updated state, for M Ss capable of services requiring registration.
A specific CTS service indication should be set when the CTS MSis attached to a CTS FP.

However due to the fact that there may be some transitory changes of state, the service indication is permitted to
continue to be set for up to 10 seconds after the above conditions cease to be met. Also the serviceindication is
permitted to take up to 1 second to be set after the above conditions are met.

4.7 Pageability of the mobile subscriber

An MSisrequired to listen to all paging messages that could address it (see GSM 05.02), when the following conditions
are all satisfied:

- A SIM isinserted.
- TheMSiscamped on acell.
- TheMSisnotin state"ldle, No IMSI".

- TheMSisnot performing the task to search for available PLMNs. (Whenever possible during this task, the MS
should listen for paging.). However, when the MS is camped on a cell, isregistered ina PLMN and is performing
itsregular search for the HPLMN, as specified in UMTS 22.011, then it shall listen to all paging messages that
could addressit.

NOTE 1: In GSM, during cell reselection there is a certain period when the MS is no longer camped on the old cell
but must decode the full BCCH or CPBCCH before camping on the new cell. Thisleadsto a period of
slightly more than 8 51 frame multiframes when the MS will not necessarily be pageable.
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5

Tables and Figures

Table 1: Effect of LR Outcomes on PLMN Registration

Location Registration Task State Registration Status Registered PLMN is
Updated Successful Indicated in the stored registration
area identity
Idle, No IMSI Unsuccessful No registered PLMN (3)
Roaming not allowed:
a) PLMN not allowed Unsuccessful No registered PLMN
b) LA not allowed Indeterminate(1) No registered PLMN
¢) Roaming not allowed in this LA Indeterminate (2) No registered PLMN
Not updated Unsuccessful No registered PLMN

1)

2)

3

NOTE 1

NOTE 2:

The MSwill eventually either enter a different state when the registration status will be determined, or
fail to be able to camp on a cell, when registration will be unsuccessful.

The MSwill select the HPLMN if in automatic mode and will enter Automatic Network Selection Mode
Procedure of subclause 4.4.3.1. If in manual mode, the MS will display the list of available PLMNs and
follow the Manual Network Selection Mode Procedure of subclause 4.4.3.1.2 If the appropriate process
does not result in registration, the MS will eventually enter the limited service state.

A MS may have different update states for GPRS and non-GPRS. A PLMN is registered when at least
one of both update states is updated.

M Ss capable of GPRS and non-GPRS services may have different registration status for GPRS and for
non-GPRS.

Theregistered PLMN is determined by looking at the stored registration area identity and stored
location registration status.
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