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Foreword

This Technical Specification has been produced by the 3GPP.
This TS provides a mechanism giving reliable transfer of signalling messages within the 3GPP system.

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of this TS, it will be re-released by the TSG with an identifying
change of release date and an increase in version number as follows:

Version 3.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 Indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections, updates,
etc.

z thethird digit isincremented when editorial only changes have been incorporated in the specification;
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1 Scope

The present document contains a detail ed description of the handover procedures to be used in GSM-PLMNs. The
purpose of the handover procedures, as described in this specification, are to ensure that the connection to the Maobile

Station (MS) or User Equipment (UE) is maintained as it moves from one Base Station-System-(BSS)-areacell or radio
network to another. The document defines the circuit switched handover functionality based on the service requirements

inTS22.129 [9].

This specification considers the following fourtwe-cases:

i) Handover between Base Stations connected to the same MSC, thisis termed an Intra-M SC handover.

ii) Handover between Radio Network Subsystems connected to the same 3G M SC, thisistermed an Intrae3G_ MSC
handover/relocation. This case also includes inter-system handover between RNS and BSS if the 3G MSC
supports the A-interface.

iii) Handover between Base Stations connected to different MSCs, thisistermed an Inter-M SC handover. This
category can be sub-divided into three further procedures:

a) the Basic Inter-M SC Handover procedure, where the MS is handed over from a controlling MSC (MSC-A) to
another MSC (MSC-B);

b) the Subsequent Inter-M SC Handover procedure, where the MS is handed over from MSC-B to athird MSC
(MSC-BY);

¢) the Subsequent Inter-M SC handback, where the MS is handed back from MSC-B to MSC-A.

iv) Handover between Radio Network Subsystems connected to different 3G M SCs, thisis termed an Inter-
3G_MSC handover/relocation. This category can be divided into three further sub-procedures:

a) thelnter-3G_M SC Handover procedure from UMTS to GSM, where the UE/MS is handed over from a
controlling 3G MSC (3G_MSC-A) to an MSC (MSC-B);

b) the Inter-3G_MSC Handover procedure from GSM to UMTS, where the UE/MS is handed over from a
controlling MSC (MSC-A) to a3G_MSC (3G_MSC-B);

c) thelnter-3G_MSC Relocation procedure, where the UE is relocated from 3G MSC-A to 3G MSC-B. This
procedure can also be combined with a hard change of radio resources (Hard Handover with switch in the

core network).

The MSC in this category can optionally be a3G_MSC supporting the A-interface. The three sub-procedures do
also cover subsequent handover/relocation to athird MSC-B’ or 3G MSC-B’ and subseguent
handover/rel ocation back to MSC-A or 3G MSC-A.

In both casesi) and iii) the same procedures as defined in the GSM 08.08 [5] and the GSM-T S 204.008 [10] shall be
used on the A-interface and on the Radio Interface, respectively.

In case ii) the same procedures as defined in the TS 25.413 [11] and the TS 24.008 [10] shall be used on the
lu-interface. If the 3G_MSC in caseii) also supports the A-interface, the GSM 08.08 [5] and the TS 24.008 [10] shall be
used on the A-interface.

In caseiii) the handover procedures shall transport the A-interface messages between MSC-A and MSC-B described in
the Mobile Application Part (MAP), GSM-TS 209.002 [12]. TFhe-splitinfunctionality-between the BSSand-MSC-is
deoserbednthe CEM08 sores et Teshalen Socatieniions

In case iv) the handover procedures shall transport the A-interface messages between 3G M SC and M SC described in
the Mobile Application Part (MAP), TS 29.002 [12].

In caseiv) the relocation procedure shall transport the lu-interface messages as BSSMAP messages between 3G MSC-
A and 3G M SC-B described in the Mobile Application Part (MAP), TS 29.002 [12].

The interworking between the GSM-TS 209.002 [12] protocol and the GSM 08.08 [5] protocol is described in the GSM
09.10 [8] Technical Specification.
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Handovers, which take place on the same MSC are termed Intra-M SC handovers; this includes both Inter-BSS and
Intra-BSS handovers.

Handovers, which take place on the ssme 3G MSC are termed Intra-3G_M SC handovers; this includes Inter-RNS
handovers and optionally RNS to BSS and BSS to RNS handovers.

The present document also covers the requirements for handover in ongoing GSM voice group calls, directed retry and
the-handover without a circuit connection between MSC-A-and-MSC-B(U)M SCs. The present document does not
consider the case of handovers between radio channels on the same BSS (Intra-BSS handover) or the handover of packet
radio services. The Inter-RNS handover case that resultsin arelocation is covered by this document but not other Inter-
RNS or Intra-RNS handover cases.

For voice broadcast callsin GSM, the speaker uses normal point-to-point handover procedures, whilst the listeners use
idle mode cell reselection procedures, as for the voice group call listeners.

Voice group callsisonly applicable to GSM and handover of voice group callsis therefore only possible in GSM.

Inter-M SC hand-over imposes a few limitations on the system. After inter-M SC hand-over:
- call re-establishment is not supported.
Thelist of GSM 08.08 [5] features supported during and after Inter-M SC handover is givenin GSM 09.08 [7].

In the Inter-M SC handover case, the interworking between a Phase 1 BSSMAP protocol possibly used by one MSC and
the Phase 2 BSSMAP protocol used in the Phase 2 MAP protocol on the E-interface is performed by this MSC.

NOTE: The message primitive names used in the SDL diagrams and message flows in this technical specification
do not represent the actual messages specified in the GSM or 3GPP stage 3 84-and-GSM-08-series-or-the

services-specified-inthe GSM-09-series-of-technical specifications. The primitive names are only intended

to be indicative of their use in this document.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

» References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

« For aspecific reference, subsequent revisions do not apply.

« For anon-specific reference, the latest version applies.

* A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same
number.
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[157] CCHFITU-T Recommendation Q.118: " Special release arrangements’.

[2] GSM 01.04: "Digital cellular telecommunications system (Phase 2+); Abbreviations and
acronyms'.

[358] GSM 03.68: "Digita cellular telecommunications system (Phase 2+); Voice Group Call Service
(VGCS) - Stage 2."

[4] GSM 05.08: "Digital cellular telecommunications system (Phase 2+); Radio subsystem link
control”.

[5] GSM 08.08: "Digital cellular telecommunications system (Phase 2+); Mobile Switching Centre -
Base Station System (MSC - BSS) interface; Layer 3 specification".

[6] GSM 08.58: "Digital cellular telecommunications system (Phase 2+); Base Station Controller -
Base Transceiver Station (BSC - BTS) interface; Layer 3 specification”.

[7] GSM 09.08: "Digital cellular telecommunications system (Phase 2+); Application of the Base
Station System Application Part (BSSAP) on the E-interface”.

[8] TS 29.010: " Information element mapping between Mobile Station - Base Station System (MS-
BSS) and Base Station System - Mobile-services Switching Centre (BSS - MSC); Signalling
procedures and the Mobile Application Part (MAP)".

[9] TS 22.129: "Handover Requirements between UMTS and GSM or other Radio Systems’'.

[10] TS 24.008: "Mobile radio interface layer 3 specification”.

[11] TS 25.413: "UTRAN lu interface RANAP signalling".

[12] TS 29.002: "Mobile Application Part (MAP) specification”.

[13] TS 25.303: “Interlayer procedures in Connected Mode”

[14] TS 25.331: “RRC Protocol Specification”
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3 Definitions and abbreviations
For the purpose of this specification, the following definitions and abbreviations apply:
BSS Base Station System
BTS Base Transceiver Station
BSC Base Station Controller
ISC International Switching Centre
MS Mobile Station
MSC A second generation Mobile Services Switching Centre that only supports the A interface
BSS-A The BSS from which the MSis being handed over
BSS-B The BSS to which the MSis being handed over
MSC-A The controlling MSC on which the call was originally established
MSC-B The MSC to which the MS is handed over in a Basic Handover
MSC-B' The MSC to which the MS is handed over in a Subsequent Handover
RNC Radio Network Controller
RNS Radio Network Subsystem
UE A User Equipment is aterminal that supports USIM and the UMTS Uu interface
UE/MS A terminal that supports USIM, SIM, the Uu interface and the Um interface
3G_MSC A third generation M SC that supports the lu interface and optionally the A interface

3G MSC-A The controlling 3G_MSC on which the call was originally established
3G _MSC-B The 3G_MSC to which the UE is handed over in a Basic Handover

3G _MSC-B' The 3G_MSC to which the UE is handed over in a Subsequent Handover
UsiM UMTS Subscriber Identity Module

Other abbreviations used in the GSM specifications are listed in GSM 01.04 [2].

4 Role, functional composition of MSCs and interfaces
for handover

4.1 MSC-A

411 Role of MSC-A

In the IntraM SC handover case, the MSC-A (simply termed MSC) controls the call, the mobility manmagement and the
radio resources before, during and after an Intra-M SC handover. When BSSAP procedures have to be performed, they
areinitiated and driven by MSC-A.

In the Inter-M SC handover case, MSC-A isthe MSC which controls the call and the mobility management of the Maobile
during the call, before, during and after a basic or subsequent handover. When BSSAP procedures related to dedicated
resources have to be performed towards the M S, they are initiated and driven by MSC-A. The MSC-A - MSC-B
interface works asa MSC - BSS interface for a subset of BSSMAP procedures. These BSSMAP procedures, described
in GSM 09.08 [7] are only those related to dedicated resources. The DTAP signalling is relayed transparently by M SC-
B between MSC-A and the MS.

During a basic handover, MSC-A initiates and controls all the handover procedure, from its initiation (reception of
Handover Required from BSS-A on A-interface) until its completion (reception of Handover Complete from MSC-B on
E-interface).

During a subsequent handover back to MSC-A, MSC-A acts as a BSS towards M SC-B, which controls the handover
procedure until the termination in MSC-A of the handover radio resources alocation (sending of the Handover Request
Acknowledge to MSC-B from MSC-A). Then all handover related messages shall terminate at MSC-A (e.g. Handover
Detect/Complete from BSS-B, Handover Failure from BSS-A).
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During a subsequent handover to athird MSC, MSC-A works towards M SC-B' as described above in the basic handover
paragraph and towards M SC-B as described above in subsequent handover paragraph.

In the Inter-System, inter-M SC handover case, MSC-A is the MSC which controls the call and the mobility management
of the Mobile during the call, before, during and after a basic or subsequent handover. When BSSAP procedures related
to dedicated resources have to be performed towards the M S, they are initiated and driven by MSC-A. The MSC-A -
3G_MSC-B interface works asa M SC - BSS interface for a subset of BSSMAP procedures. These BSSMAP
procedures, described in GSM 09.08 [7] are only those related to dedicated resources. The DTAP signalling is relayed
transparently by 3G_MSC-B between MSC-A and the MS.

During abasic inter-system handover, MSC-A initiates and controls all the handover procedure, from itsinitiation
(reception of Handover Required from BSS-A on A-interface) until its completion (reception of Handover Complete
from 3G_MSC-B on E-interface).

During a subsequent inter-system handover back to MSC-A, MSC-A acts as a BSS towards 3G_MSC-B, which controls
the handover procedure until the termination in M SC-A of the handover radio resources allocation (sending of the
Handover Request Acknowledge to 3G_MSC-B from MSC-A). Then all handover related messages shall terminate at
MSC-A (e.qg. Handover Detect/Complete from BSS-B, Handover Failure from BSS-A).

During a subsequent inter-system handover to athird MSC, M SC-A works towards 3G M SC-B' as described above in
the basic inter-system handover paragraph and towards 3G MSC-B as described above in subsequent inter-system
handover paragraph.

4.1.2 Functional composition of MSC-A and its interfaces for handover

In order to simplify the description of the handover procedures the controlling MSC (MSC-A) can be considered to be
composed of five functional units, as shown in figure 1.

Signalling functions

1) BSC/MSC (MS/BSC) Procedures MSC-A. This unit is used to control the signalling between the MSC, BSC and
MS. Interface A' is the connection to the old BSC and interface A" is the connection to the new BSC, when an
Intra-M SC handover takes place. Interface x represents the interworking connection to the Handover Control
Procedures MSC-A.

2) Call Control Procedures MSC-A. Thisunit is used to control the call. Interface B' is used for normal call control
procedures. When a Basic handover from MSC-A to MSC-B isto be performed then interface B" is employed to
provide asignalling and call control connection to MSC-B. If a Subsequent handover to MSC-B' isto be
performed then interface B" is used. Similarly, when a Basic inter-system handover from MSC-A to 3G_MSC-B
isto be performed, then interface B" is employed to provide a signalling and call control connection to 3G_MSC-
B. If a subsequent inter-system handover to 3G_MSC-B' isto be performed, then interface B™ is used.

3) Handover Control Procedures MSC-A. This unit provides both the overall control of the handover procedure and
interworking between the internal interfaces (x, y and z).

4) MAP Procedures MSC-A. Thisunit is responsible for controlling the exchange of MAP messages between MSCs
during an Inter-M SC handover, or between MSC-A and 3G_MSC-B during an Inter-system Inter-M SC handover.
This unit communicates with the Handover Control Procedures MSC-A viainterface z.

Switching functions

5) Switch and Handover Device MSC-A. For al calls, except for ongoing voice group calls (see GSM 03.68 [3] for
adefinition) this unit is responsible for connecting the new path into the network viainterface B'. In the case of
ongoing voice group calls this unit is responsible for maintaining the connection between the down link group
call channels and the active uplink. In specific cases it may be unnecessary to take any explicit action in the MSC
concerning the handover device. The handover device interconnections areillustrated in figure 2.
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For MSto MS callsin the same M SC the configuration in Figure 2b) applies. In this case interface B" isinternal to
MSC-A and does not connect to another MSC.

The handover device can either be athree-party bridge or a switching facility without three-party connection
capabilities. For athree-party bridge configuration the states of the handover device are as shown in table 1. The three-
party configuration exists in the intermediate state. This type of handover device may reduce the interruption time.
However, this may require noise reduction if one of the radio channels is unterminated at some time in the intermediate
state.

For a handover device consisting of asimple switch there will be no intermediate state.

Table 1: States of the handover device

Resulting
Initial Intermediate Connection
Case
Connection Connection Successful Unsuccessful
Procedure Procedure
Fig 2a) B' to A' B' to A'" and A'' B' to A'"' B' to A'
Fig 2b) B' to A' B' to A'" and B'' B' to B'' B' to A'
Fig 2c) B' to B'' B' to B''and B''' B' to B''"' B' to B''
A Brasaaaadaa
| | ,,,,,,,
! I fzizzliizizazo
A" AAA444444444A34
a)tntra-MsC Handover case.

| 2222222
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» id
| T |
I |
A
a) IntraM SC Handover case.
» id
| T |
| |
B

b) Basic Handover case and handover of MSto MScall inthe same MSC.

¢) Subsequent Handover case

NOTE: Ina) and b) A’ isreleased after handover;
Inc) B’ isreleased after handover.

Figure 2: Connections in the handover device (Unit 5)

4.2 MSC-B

421 Role of MSC-B

In the Intra-M SC handover case, the M SC-B keeps the control of the whole Intra-M SC handover procedure. MSC-A, or
3G_MSC-A in the case of a previous inter-system handover, isonly notified on the successful completion of the Intra-
MSC handover procedure.

In the Inter-M SC handover case, the role of MSC-B (MSC-B") is only to provide radio resources control within its area.
This means that MSC-B keeps control of the radio resources connection and release towards BSS-B. MSC-B will do
some processing on the BSSMAP information received on the E-interface or A-interface whereasit will relay the DTAP
information transparently between A-interface and E-interface. MSC-A initiates and drives a subset of BSSMAP
procedures towards M SC-B, while MSC-B controls them towards its BSSs to the extent that MSC-B is responsible for
the connections of its BSSs. The release of the dedicated resources between MSC-B and BSS-B is under the
responsabitityresponsibility of MSC-B and BSS-B, and is not directly controlled by MSC-A. When clearing isto be
performed due to information received from BSS-B, MSC-B shall transfer this clearing indication to MSC-A, to clear its
connection with BSS-B, to terminate the dial ogue with MSC-A through the E-interface, and to release its circuit
connection with MSC-A, if any. In the same way, the release of the connection to its BSS-B, isinitiated by MSC-B,
when the dialogue with MSC-A ends rermalynormally and arelease is received from the circuit connection with MSC-
A, if any, or when the dialogue with the MSC-A ends abnermalyabnormally.

When arelease is received by MSC-B for the circuit connection with MSC-A then MSC-B shall release the circuit
connection.

In the Inter-system Inter-M SC handover case, the role of MSC-B (MSC-B") is only to provide radio resources control
within its area. This means that M SC-B keeps control of the radio resources connection and rel ease towards BSS-B.
MSC-B will do some processing on the BSSMAP information received on the E-interface or A-interface whereas it will
relay the DTAP information transparently between A-interface and E-interface. 3G_MSC-A initiates and drives a subset
of BSSMAP procedures towards MSC-B, while MSC-B controls them towards its BSSs to the extent that MSC-B is
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responsible for the connections of its BSSs. The release of the dedicated resources between MSC-B and BSS-B is under
the responsibility of MSC-B and BSS-B, and is not directly controlled by 3G MSC-A. When clearing isto be
performed due to information received from BSS-B, MSC-B shall transfer this clearing indication to 3G MSC-A, to
clear its connection with BSS-B, to terminate the dialogue with 3G M SC-A through the E-interface, and to release its
circuit connection with 3G MSC-A, if any. In the same way, the release of the connection to its BSS-B, isinitiated by
M SC-B, when the dialogue with 3G MSC-A ends normally and arelease is received from the circuit connection with
MSC-A, if any, or when the dialogue with the MSC-A ends abnormally.

When arelease is received by MSC-B for the circuit connection with 3G MSC-A then MSC-B shall release the circuit
connection.

4.2.2 Functional composition of MSC-B and its interfaces for handover

The functional composition of an MSC acting as MSC-B is essentially the same as that of MSC-A. However, there are
some differences. The functional units are as follows (see figure 3):

Signalling functions

1) BSC/MSC (MS/BSC) Procedures MSC-B. This unit is used to control the signalling between the MSC, BSC and
MS. Interface A" is the connection to the new BSC, when an Intra-M SC handover takes place. Interface x
represents the interworking connection to the Handover Control Procedures M SC-B.

2) Call Control Procedures MSC-B. Thisunit is used for normal call control and signalling to MSC-A, or 3G_MSC-
A in the case of inter-system inter-M SC handover.

3) Handover Control Procedures MSC-B. This unit provides both the overall control of the handover procedure and
interworking between the internal interfaces (x, y and z) in MSC-B.

4) MAP Procedures MSC-B. This unit isresponsible for controlling the exchange of M AP messages between M SC-
A, or 3G MSC-A, and MSC-B and for signalling to the VLR in MSC-B.

Switching functions

5) Switch MSC-B. For all calls, except ongoing voice group calls (see GSM 03.68 [3] for a definition) thisunit is
responsible, with BSS-B, for connecting the circuit from MSC-A, or 3G_MSC-A, to BSS-B. This unit may also
need to act as a handover device for Intra-M SC handovers controlled by MSC-B. In the case of ongoing voice
group callsthis unit is responsible for maintaining the connection between the group member currently assigned
the uplink and the distribution device. In specific cases it may be unnecessary to take any explicit action in the
M SC concerning the handover device.
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4.3 3G_MSC-A

For roles and functional composition of the 3G_MSC-A working as pure GSM M SC, please see previous chapter
“MSC-A").

4.3.1 Role of 3G MSC-A

In the Intra-3G_M SC handover/rel ocation case, the 3G M SC-A (ssimply termed 3G_MSC) controls the call, the
mobility management and the radio resources before, during and after an Intra-3G M SC handover/rel ocation. When
RANAP procedures have to be performed, they are initiated and driven by 3G MSC-A.

In the Inter-3G_M SC handover/relocation case, 3G_MSC-A isthe 3G_MSC that controls the call and the mobility
management of the UE/M S during the call, before, during and after a basic or subsequent handover/relocation. When
RANAP procedures related to dedicated resources have to be performed towards the UE/MS, they are initiated and
driven by 3G MSC-A. The 3G_MSC-A - 3G_MSC-B interface works asa3G_MSC - BSS interface for the RANAP
procedures, sent as BSSMAP procedures. The Direct Transfer signalling is relayed transparently by 3G MSC-B
between 3G_MSC-A and the UE/MS.

During abasic handover/relocation, 3G MSC-A initiates and controls all the handover/rel ocation procedure, from its
initiation (reception of Relocation Required from RNS-A on lu-interface) until its completion (reception of Relocation
Complete from 3G_MSC-B on E-interface).

During a subsequent handover/relocation back to 3G MSC-A, 3G_MSC-A acts as an RNS towards 3G_MSC-B, which
controls the handover/rel ocation procedure until the termination in 3G_MSC-A of the handover radio resources
alocation (sending of the Relocation Request Acknowledge to 3G MSC-B from 3G_MSC-A). Then all

handover/rel ocation related messages shall terminate at 3G MSC-A (e.g. Relocation Detect/Complete from RNS-B,
Relocation Failure from RNS-A).

During a subseguent handover/relocation to athird 3G MSC, 3G_MSC-A works towards 3G_MSC-B' as described
above in the basic handover/rel ocation paragraph and towards 3G M SC-B as described above in subseguent
handover/rel ocation paragraph.

In the Inter-System, inter-3G_M SC handover case, 3G_MSC-A isthe 3G_MSC which controls the call and the mobility
management of the UE/M S during the call, before, during and after a basic or subsequent inter-system handover. When
BSSAP procedures related to dedicated resources have to be performed towards the UE/MS, they are initiated and
driven by 3G MSC-A. The 3G_MSC-A — MSC-B interface works asa3G_MSC — BSS interface for a subset of
BSSMAP procedures. These BSSMAP procedures described in GSM 09-08 are those related to dedicated resources.
The DTAP signalling is relayed transparently by MSC-B between 3G_MSC-A and the UE/MS.

During abasic inter-system handover, 3G_MSC-A initiates and controls all the handover procedure, from itsinitiation
(reception of Relocation Required from RNS-A on |u-interface) until its completion (reception of Handover Complete
from M SC-B on E-interface).

During a subsequent inter-system handover back to 3G MSC-A, 3G_MSC-A acts as a BSS towards M SC-B, which
controls the handover procedure until the termination in 3G_MSC-A of the handover radio resources allocation (sending
of the Handover Request Acknowledge to MSC-B from 3G_MSC-A). Then all handover related messages shall
terminate at 3G_MSC-A (e.g. Handover Detect/Complete from BSS-B, Relocation Failure from RNS-A).

During a subseguent inter-system handover to athird 3G MSC, 3G_MSC-A works towards M SC-B' as described above
in the basic inter-system handover paragraph and towards 3G _MSC-B as described above in subsequent inter-system
handover paragraph.
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4.3.2 Functional composition of 3G MSC-A and its interfaces for

handover/relocation

In order to simplify the description of the handover/rel ocation procedures the controlling 3G MSC (3G_MSC-A) can be

considered to be composed of five functional units, as shown in figure 4.

Signalling functions

1)

RNC/BSC/3G_MSC (UE/MS/IRNC/BSC) Procedures 3G_MSC-A. Thisunit is used to control the signalling

2)

between the 3G MSC, RNC or BSC and UE/MS. Interface Iu' is the connection to the old RNC and interface Iu"
is the connection to the new RNC, when an Intra-3G_M SC handover takes place. Interface IU' is the connection
to the old RNC and interface A" is the connection to the new BSC, when an Intra-3G_ MSC UMTS to GSM
handover takes place. Interface A' is the connection to the old BSC and interface [u" is the connection to the new
RNC, when an Intraa3G_MSC GSM to UMTS handover takes place. Interface x represents the interworking
connection to the Handover/Rel ocation Control Procedures 3G MSC-A.

Call Control Procedures 3G_MSC-A. This unit is used to control the call. Interface B' is used for normal call

3)

control procedures. When a Basic handover/relocation from 3G_MSC-A to 3G_MSC-B isto be performed then
interface B" is employed to provide asignalling and call control connection to 3G_MSC-B. If a Subsequent
handover/relocation to 3G_MSC-B' is to be performed then interface B™ is used. Similarly, when a Basic inter-
system handover from 3G_MSC-A to MSC-B isto be performed, then interface B" is employed to provide a
signalling and call control connection to MSC-B. If a Subsequent inter-system handover to 3G MSC-B' isto be
performed then interface B™ is used.

Handover/Relocation Control Procedures 3G M SC-A. This unit provides both the overall control of the

4)

handover/rel ocation procedure and interworking between the internal interfaces (x, y and z).

MAP Procedures 3G_MSC-A. Thisunit is responsible for controlling the exchange of MAP messages between

3G _MSCsduring an Inter-3G_M SC handover/relocation, or between 3G MSC-A and MSC-B during an Inter-
system Inter-3G_MSC handover. This unit communicates with the Handover/Relocation Control Procedures
3G_MSC-A viainterface z.

Switching functions

5)

Switch and Handover/Relocation Device 3G_MSC-A. For all calsthis unit is responsible for connecting the new

path into the network viainterface B'. In specific cases it may be unnecessary to take any explicit action in the
3G_MSC concerning the handover/rel ocation device. The handover/rel ocation device interconnections are
illustrated in figure 5.
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| 3G _MSC-A B

Figure 4: Functional composition of the controlling 3G _MSC (3G_MSC-A) for supporting

handover/relocation

For UE/IMSto UE/MS callsin the same 3G M SC the configuration in Figure 5b) applies. In this caseinterface B" is

internal to 3G_MSC-A and does not connect to another 3G M SC.

The handover/rel ocation device can be either a three-party bridge or a switching facility without three-party connection

capabilities. For athree-party bridge configuration the states of the handover/relocation device are as shown in table 2.

The three-party configuration exists in the intermediate state. This type of handover/rel ocation device may reduce the

interruption time. However, this may require noise reduction if one of the radio channels is unterminated at some timein

the intermediate state.

For a handover/rel ocation device consisting of a simple switch there will be no intermediate state.
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Table 2: States of the handover/relocation device

Resulting
Tnitial Tntermediate Connection
Case
Connection Connection Successful Unsuccessful
Procedure Procedure
Fig vya) BT to Iu' BT to Tu' and Tu'’ BT to Iu'’ BT to Iu’
BT to Tu' BT to Tu' and A'? BT to A'T B" to Tu'
BT to AT B' to AT and TIu'? B' to Iu'" BT to A
Fig yb) BT to Iu' BT to Tu' and B'' BT to B'' BT to Iu'
Fig yc) BT to B'' BT to B'"and B""" BT to BT BT to B'T
U /A’ B’

I

I |

I u! Y/A) 1
a) Intra-3G_M SC Handover/Relocation case.

v B’
| |
| T |
i |
|
B) L
b) Basic Handover/Rel ocation case and handover/relocation of UE/MSto
UE/MScal inthe same 3G_MSC.

¢) Subsequent Handover/Rel ocation case

NOTE: Ina) and b) IU’ isreleased after handover/relocation;
Inc) B’ isreleased after handover/relocation.

Figure 5: Connections in the handover/relocation device (Unit 5)

4.4 3G_MSC-B

For roles and functional composition of the 3G_MSC-B working as pure GSM M SC, please see previous chapter
" M &_BH X

4.4.1 Role of 3G MSC-B

In the Intra-3G_M SC handover/relocation case, the 3G M SC-B keeps the control of the whole Intra-3G MSC
handover/rel ocation procedure.

In the Inter-3G_M SC handover/relocation case, the role of 3G MSC-B (3G_MSC-B") is only to provide radio resources
control within its area. This meansthat 3G_MSC-B keeps control of the radio resources connection and rel ease towards
RNS-B. 3G_MSC-B will do some processing on the BSSMAP information received on the E-interface or the RANAP
information received on the lu-interface whereas it will relay the Direct Transfer information transparently between
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lu-interface and E-interface. 3G_MSC-A initiates and drives RANAP procedures as BSSMAP procedures towards
3G_MSC-B, while 3G_MSC-B controls them towards its RNSs to the extent that 3G_MSC-B is responsible for the
connections of its RNSs. The release of the dedicated resources between 3G_MSC-B and RNS-B is under the
responsibility of 3G_MSC-B and RNS-B, and is not directly controlled by 3G_MSC-A. When clearing isto be
performed due to information received from RNS-B, 3G_MSC-B shall transfer this clearing indication to 3G_MSC-A,
to clear its connection with RNS-B, to terminate the dialogue with 3G_MSC-A through the E-interface, and to release its
circuit connection with 3G_MSC-A, if any. In the same way, the release of the connection to its RNS-B, is initiated by
3G_MSC-B, when the dialogue with 3G_MSC-A ends normally and arelease is received from the circuit connection
with 3G_MSC-A, if any, or when the dialogue with the 3G_MSC-A ends abnormally.

When areleaseis received by 3G M SC-B for the circuit connection with 3G_MSC-A then 3G MSC-B shall release the
circuit connection.

In the Inter-system Inter-3G_M SC handover case, the role of 3G_MSC-B (3G_MSC-B') isonly to provide radio
resources control within its area. This means that 3G_M SC-B keeps control of the radio resources connection and
release towards RNS-B. 3G MSC-B will do some processing on the BSSMAP information received on the E-interface
or the RANAP information received on the lu-interface whereas it will relay the Direct Transfer information
transparently between lu-interface and E-interface. MSC-A initiates and drives a subset of BSSMAP procedures towards
3G_MSC-B, while 3G_MSC-B controls them towards its RNSs to the extent that 3G_MSC-B is responsible for the
connections of its RNSs. The release of the dedicated resources between 3G_MSC-B and RNS-B is under the
responsibility of 3G_MSC-B and RNS-B, and is not directly controlled by MSC-A. When clearing is to be performed
due to information received from RNS-B, 3G_MSC-B shall transfer this clearing indication to MSC-A, to clear its
connection with RNS-B, to terminate the dialogue with MSC-A through the E-interface, and to release its circuit
connection with MSC-A, if any. In the same way, the release of the connection to its RNS-B, isinitiated by 3G MSC-B,
when the dialogue with MSC-A ends normally and arelease is received from the circuit connection with MSC-A, if any,
or when the dialogue with the MSC-A ends abnormally.

When areleaseis received by 3G M SC-B for the circuit connection with MSC-A then 3G_MSC-B shall release the
circuit connection.

4.4.2 Functional composition of 3G MSC-B and its interfaces for
handover/relocation

The functional composition of a3G M SC acting as 3G_MSC-B is essentially the same as that of 3G MSC-A. However,
there are some differences. The functional units are as follows (see figure 6):

Signalling functions

1) RNC/BSC/3G_MSC (UE/MS/RNC/BSC) Procedures 3G_MSC-B. This unit is used to control the signalling
between the 3G MSC, RNC, BSC and UE/MS. Interface |u" is the connection to the new RNC, when an Intra-
3G_MSC handover/rel ocation takes place. Interface [u' is the connection to the old RNC and interface A" isthe
connection to the new BSC, when an Intra-3G_MSC UMTS to GSM handover takes place. Interface A'isthe
connection to the old BSC and interface |u" is the connection to the new RNC, when an Intra-3G_MSC GSM to
UMTS handover takes place. |nterface x represents the interworking connection to the Handover/Rel ocation
Control Procedures 3G_MSC-B.

2) Cadll Control Procedures 3G_MSC-B. This unit is used for normal call control and signalling to 3G_MSC-A or
MSC-A in the case of inter-system inter-3G_M SC handover.

3) Handover/Relocation Control Procedures 3G MSC-B. This unit provides both the overall control of the
handover/rel ocation procedure and interworking between the internal interfaces (x, y and z) in 3G_MSC-B.

4) MAP Procedures 3G_MSC-B. Thisunit is responsible for controlling the exchange of MAP messages between
3G _MSC-A, or MSC-A, and 3G_MSC-B and for signalling to the VLR in 3G_MSC-B.

Switching functions

5) Switch 3G_MSC-B. For all calsthisunit isresponsible, with RNS-B, for connecting the circuit from 3G_MSC-
A, or MSC-A, to RNS-B. This unit may also need to act as a handover/relocation device for Intra-3G_MSC
handovers/relocation controlled by 3G_MSC-B. In specific cases it may be unnecessary to take any explicit
action in the 3G_M SC concerning the handover/relocation device.
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Figure 6: Functional composition of 3G_MSC-B for supporting handover/relocation

5 Handover initiation conditions

Handover may be isinitiated by the network based on RF radio-subsystem-criteria as measured by the M S or the
Network (signal levelRFtevel, Connection quality, power level propagation delay distanee) as well as netweork-directed
traffic criteria (e.g. current traffic loading per cell, interference levels, maintenance requests, etc.).

In order to determine if a handover isrequired, due to RF criteria, it istypically the MSthat shall take radio
measurements from neighbouring cells. These measurements are reported to the serving cell on an event driven or
regular basis. When a network determines a need for executing a handover the procedures givenin GSM 08.08 [5] TS
25.303 [13]{stage-2}, TS 25.331 [14]{stage-3) are followed.

The same-decision process is used to determine when to perform soft handover or hard handover will typically differ.

Depending on the support for soft or hard handover beth the Intra-M SC and Inter-M SC handover-ia-aH-the-procedures
deseribed-r-this-decument may differ.

In the case of an ongoing GSM voice group call (see GSM 03.68 [3]) the criteria described above shall only apply to the
mobile station currently assigned the uplink and other users with a dedicated connection, no actions shall be taken for
the listening users.
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6 General description of the procedures for intra - MSC
handovers

This section gives a brief overview of the procedures that shall be followed when performing Intra-M SC handovers.
Detailed explanation of these procedures can be found in GSM 08.08 [5] and GSM-04.TS 24.008 [10].

There are two types of handover that can be considered which involve a BSS and single MSC. These are Internal
Handover and External Handover. An Internal Handover is a handover which takes place between channels on acell or
cells controlled by a single BSS, without reference to the MSC, although the M SC maybe informed of its occurrence.
This case is not considered in this Technical Specification.

Handovers between channels on the same cell or between cells on the same BSS which are controlled by the MSC are
termed External Handovers and use identical procedures to those for Intra-M SC handovers. Only the IntrasM SC
handover case will be considered in this Technical Specification.

Handovers from a BSS to an RNS controlled by the same 3G MSC are intra-3G_MSC GSM to UMTS handovers.
Handovers from an RNS to a BSS controlled by the same 3G MSC areintra-3G_MSC UMTS to GSM handovers.

There are two types of handover in UMTS: soft handover and hard handover. The first one is fully performed within
UTRAN, without involving the core network. The second one may be also performed within UTRAN, or the core
network may be involved if the lur interface between RNSs does not exist. This case of hard handover involving the
core network isthe only one that is covered in this TS, together with SRNS relocation with lur interface

6.1 Procedure for Intra-MSC Handovers

The procedure for a successful External Intra-M SC handover is shown in figure 74. It is assumed that selection of a
candidate MS has already taken place within the BSS based upon the criteria presented in section 5. The exact
algorithm, in the BSS, for determining a candidate MS is not addressed in this Technical Specification. The procedures
discussed do not make use of the Mobile Application Part (MAP), represented by signalling function 4 in figures 2 and
3. The procedure described in this section covers casei).

..................................................................................
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T MS
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A-Handover-Command

RI-HO-Command
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RI-HO-Complete

A-Handover-Complete

A-Clear-Command

A-Clear-Complete

Figure 74: Basic External Intra-MSC Handover Procedure

The successful operation of the procedure is as follows. When the BSS (BSS-A), currently supporting the M S,
determines that the MS requires to be handed over it will send an A-HANDOVER-REQUIRED message to the MSC
(MSC-A). The A-HANDOV ER-REQUIRED message shall contain alist of cells, or asingle cell, to which the MS can
be handed over. Thelist of cells shall be given in order of preference based upon operator determined criteria (These
criteria are not addressed within this technical specification and are operator dependent). When the M SC-A receives the
A-HANDOVER-REQUIRED message it shall begin the process of handing over the MS to anew BSS (BSS-B).
(NOTE: BSS-A and BSS-B maybe the same BSS). The MSC-A shall generate an A-HANDOV ER-REQUEST message
to the selected BSS (BSS-B). When BSS-B receives the A-HANDOVER-REQUEST message it shall take the necessary
action to allow the M S to access the radio resource of BSS-B, thisis detailed in GSM 08.58 [6] and thein GSM 05.08
[4]-series-of Technical-Specifications. The switching of the radio resource through the necessary terrestrial resourcesis
detailed in GSM-04.TS 24.008 [10] and GSM 08.08 [5].

Once resource alocation has been completed by BSS-B it shall return an A-HANDOVER-REQUEST-ACK. to MSC-A.
When this message is received by MSC-A it shall begin the process of instructing the M S to tune to a new dedicated
radio resource. An A-HANDOVER-COMMAND will be sent by the MSC-A to BSS-A. On receipt of the A-
HANDOVER-COMMAND message BSS-A will send the radio interface message RI-HANDOVER-COMMAND,
containing a Handover Reference number previously allocated by BSS-B, to the MS. The MS will then access the new
radio resource using the Handover Reference number contained in the RI-HANDOV ER-ACCESS message. The number
will be checked by BSS-B to ensure it is as expected and the correct MS has been captured. If thisis the correct MS then
the BSS-B shall send an A-HANDOVER-DETECT to MSC-A. When the MSis successfully communicating with the
BSS-B a RI-HANDOVER-COMPLETE message will be sent by the MS to BSS-B. The BSS-B will then send an A-
HANDOVER-COMPLETE message to MSC-A.

NOTE: The A-HANDOVER-REQUEST-ACK from BSS-B contains the complete Radio I nterface message that
shall be sent by BSS-A to the MSin the RI-HANDOVER-COMMAND, MSC-A transparently passes this
radio interface message onto BSS-A.

After MSC-A has received the A-HANDOV ER-COMPLETE message from BSS-B it shall begin to release the
resources allocated on BSS-A. In figure 74 the resource is rel eased by using the A-CLEAR-COMMAND sequence.

In the case of ongoing GSM voice group calls the clearing of resources on BSS-A shall not be used if the resources are
still be used on the down link.

If afailure occurs during the handover attempt, for example A-HANDOV ER-FAILURE returned from BSS-A or BSS-
B, then MSC-A will terminate the handover to BSS-B. Under these conditions MSC-A may optionally take one of a
number of actions:

i) retry the handover to the same cell;
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ii) select the next cell from the list contained in the A-HANDOV ER-REQUIRED message and attempt a
handover to the new cell;

iii) await the next A-HANDOV ER-REQUIRED message;

iv) send an A-HANDOVER-REQUIRED-REJECT to BSS-A, if an A-HANDOVER-COMMAND has not
already been sent.

The exact action taken is dependent on whether the failure occurs before or after the A-HANDOV ER-COMMAND has
been sent.

In all cases the existing connection to the M S shall not be cleared.

During the period that the MSis not in communication with the network M SC-A shall queue all appropriate messages.
All messages shall be delivered to the MS once communication is resumed . In the case of an Intra-M SC handover on
MSC-B then the messages shall be queued by MSC-B.

In the case of ongoing GSM voice group callsif afailure occurs when handing over a user on a dedicated channel then
the procedures described above may optionally be applied.

6.2 Procedure for Intra-3G MSC Handovers

6.2.1 Intra-3G MSC Handover from UMTS to GSM

The procedure for asuccessful Intra-3G_M SC handover from UMTS to GSM is shown in figure 8. It is assumed that
selection of a candidate UE/MS has already taken place within the RNS based upon the criteria presented in section 5.
The exact algorithm, in the RNS, for determining a candidate UE/MS is not addressed in this Technical Specification.
The procedures discussed do not make use of the Mobile Application Part (MAP), represented by signalling function 4
in figures 4 and 6. The procedure described in this section covers caseii).

L8 UE/MS
RNS-A 3G_MSC-A BSS-B

|u-Relocation-Required

A-Handover-Request

A-Handover-Request-Ack

lu-Relocation-Command

RRC-HO-Command

RI-HO-Access

A-Handover-Detect

RI-HO-Complete

A-Handover-Complete

|u-Release-Command

lu-Release-Compl ete

Figure 8: Basic Intra-3G_MSC Handover from UMTS to GSM Procedure

The successful operation of the procedure is as follows. When the RNS (RNS-A), currently supporting the UE/MS,
determines that the UE/MS requires to be handed over to GSM it will send an IlU-RELOCATION-REQUIRED message
tothe 3G_MSC (3G_MSC-A). The IU-RELOCATION-REQUIRED message shall contain asingle cell, to which the
UE/MS can be handed over. When the 3G M SC-A receives the [lU-RELOCATION-REQUIRED message it shall begin
the process of handing over the UE/IMSto aBSS (BSS-B). The 3G MSC-A shall generate an A-HANDOVER-
REQUEST message to the selected BSS (BSS-B). When BSS-B receives the A-HANDOV ER-REQUEST message it
shall take the necessary action to allow the UE/M S to access the radio resource of BSS-B, thisis detailed in GSM 08.58
[6] and in GSM 05.08 [4]. The switching of the radio resource through the necessary terrestrial resourcesis detailed in
TS 24.008 [10] and GSM 08.08 [5].
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Once resource allocation has been completed by BSS-B it shall return an A-HANDOVER-REQUEST-ACK. to
3G_MSC-A. When this message is received by 3G MSC-A it shall begin the process of instructing the UE/M S to tune
to anew dedicated radio resource. An [lU-RELOCATION-COMMAND will be sent by the 3G MSC-A to RNS-A. On
receipt of the lU-REL OCATION-COMMAND message RNS-A will send the radio resource control message RRC-
HANDOVER-COMMAND, containing a Handover Reference number previously allocated by BSS-B, to the UE/MS.
The UE/M S will then access the new radio resource using the Handover Reference number contained in the RI-
HANDOVER-ACCESS message. The number will be checked by BSS-B to ensure it is as expected and the correct
UE/MS has been captured. If thisis the correct UE/M S then the BSS-B shall send an A-HANDOVER-DETECT to
3G_MSC-A. When the UE/M S is successfully communicating with the BSS-B a RI-HANDOVER-COMPLETE
message will be sent by the UE/MSto BSS-B. The BSS-B will then send an A-HANDOVER-COMPLETE message to
3G _MSC-A.

NOTE: The A-HANDOVER-REQUEST-ACK from BSS-B contains the compl ete radio resource control message
that shall be sent by RNS-A to the UE/MS in the RRC-HANDOVER-COMMAND, 3G_MSC-A
transparently passes this radio interface message onto RNS-A.

After 3G_MSC-A hasreceived the A-HANDOVER-COMPLETE message from BSS-B it shall begin to release the
resources allocated on RNS-A. In figure 8 the resource is released by using the |U-RELEASE-COMMAND sequence.

If afailure occurs during the handover attempt, for example A-HANDOV ER-FAILURE returned from BSS-B, then
3G _MSC-A will terminate the handover to BSS-B and send an |U-RELOCATION-PREPARATION-FAILURE
message to RNS-A.

If RNS-A has decided to cancel the handover, it sends [U-RELOCATION-CANCEL messageto 3G MSC-A. The
3G_MSC-A will then terminate the handover towards BSS-B (if initiated) and send IU-RELOCATION-CANCEL -
ACKNOWLEDGE message to RNS-A.

In all cases the existing connection to the UE/M S shall not be cleared except in the case of expiry of the timer for receipt
of A-HANDOVER-COMPLETE.

During the period that the UE/M S is not in communication with the network 3G MSC-A shall gueue all appropriate
messages. All messages shall be delivered to the UE/M S once communication is resumed. In the case of an Intra-
3G_MSC handover from UMTS to GSM on 3G_MSC-B then the messages shall be queued by 3G M SC-B.

6.2.2 Intra-3G MSC GSM to UMTS Handover

The procedure for a successful Intra-3G_M SC handover is shown in figure 9. It is assumed that selection of a candidate
UE/MS has already taken place within the BSC based upon the criteria presented in section 5. The exact algorithm, in
the BSC, for determining a candidate UE/M S is not addressed in this Technical Specification. The procedures discussed
do not make use of the Mobile Application Part (MAP), represented by signalling function 4 in figures 4 and 6. The
procedure described in this section covers caseii).

In the case of ongoing voice group calls, the handover does not take place since voice group calls are not supported in
UMTS.
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Figure 9: Basic External Intra-3G_MSC GSM to UMTS Handover Procedure

The successful operation of the procedure is as follows. When the BSS (BSS-A), currently supporting the UE,
determines that the UE requires to be handed over to UMTS it will send an A-HANDOV ER-REQUIRED message to
the 3G_MSC (3G_MSC-A). The A-HANDOVER-REQUIRED message shall contain asingle cell, to which the UE can
be handed over. When the 3G_MSC-A receives the A-HANDOVER-REQUIRED message it shall begin the process of
handing over the UE to anew RNS (RNS-B). The 3G_MSC-A shall generate an lu-RELOCATION-REQUEST
message to the selected RNS (RNS-B). When RNS-B receives the lu-RELOCATION-REQUEST message it shall take
the necessary action to allow the UE to access the radio resource of RNS-B, thisis detailed in the TS 25.300 series and
the TS 25.200 series of Technical Specifications. The switching of the radio resource through the necessary terrestrial
resourcesisdetailed inthe TS 25.430 seriesand TS 25.413.

Once resource allocation has been completed by RNS-B, it shall return an lu-RELOCATION-REQUEST-ACK. to
3G_MSC-A. When this message is received by 3G_MSC-A it shall begin the process of instructing the UE to tuneto a
new dedicated radio resource. An A-HANDOVER-COMMAND will be sent by the 3G_MSC-A to BSS-A. On receipt
of the A-HANDOVER-COMMAND message BSS-A will send the radio interface message RI-HANDOVER-
COMMAND. The UE will then access the new radio resource. On detection of the UE, the RNS-B shall send an lu-
RELOCATION-DETECT to 3G_MSC-A. When the UE is successfully communicating with the RNS-B an RRC-
HANDOVER-COMPLETE message will be sent by the UE to RNS-B. The RNS-B will then send an lu-
RELOCATION-COMPLETE messageto 3G_MSC-A.

NOTE: Thelu-RELOCATION-REQUEST-ACK from RNS-B contains the complete RRC message that shall be
sent by BSS-A to the MSin the RI-HANDOVER-COMMAND, 3G_MSC-A transparently passes this
radio interface message onto BSS-A.

After 3G MSC-A has received the |lu-RELOCATION-COMPLETE message from RNS-B, it shall begin to release the
resources allocated on BSS-A. In figure 9 the resource is released by using the A-CLEAR-COMMAND sequence.

If afailure occurs during the handover attempt, for example, A-HANDOV ER-FAILURE returned from BSS-A or |u-
RELOCATION FAILURE returned from RNS-B, then 3G_MSC-A will terminate the handover to RNS-B. Under these
conditions 3G_MSC-A may optionally take one of a number of actions:

i) await the next A-HANDOV ER-REQUIRED message;

ii) send an A-HANDOVER-REQUIRED-REJECT to BSS-A, if an A-HANDOVER-COMMAND has not
already been sent.

The exact action taken is dependent on whether the failure occurs before or after the A-HANDOVER-COMMAND has
been sent.

In all cases the existing connection to the UE shall not be cleared.
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During the period that the UE is not in communication with the network 3G M SC-A shall queue all appropriate
messages. All messages shall be delivered to the UE once communication is resumed. In the case of an Intra-3G M SC
GSM to UMTS handover on 3G_MSC-B then the messages shall be queued by 3G M SC-B.

6.2.3 Procedure for Intra-3G MSC SRNS Relocation

The procedure for a successful Intra-3G_MSC SRNS Relocation is shown in figures 10 and 11. SRNS Relocation is
used to relocate the serving RNS functionality from one RNS to another. The procedure may or may not involve change
of the radio resources assigned for the corresponding UE. Whether or not the Relocation includes change of radio
resources assigned for the UE does not affect the SRNS Relocation procedure in the Core Network.

It is assumed that selection of a candidate UE has already taken place within RNS based upon the criteria presenting in
section 5. The exact algorithm, in RNS, for determining a candidate UE is not addressed in this Technical Specification.
The procedure discussed does not make use of the Mobile Application Part (MAP), represented by signalling function 4
in figures 4 and 6. The procedure described in this section covers caseii).

] UE

RNS-A 3G_MSC-A RNS-B
lu-Relocation-Required

lu-Relocation-Reguest

lu-Relocation-Request-Ack

lu-Relocation-Command

lur-SRNC-Rel ocation-Commit

lu-Relocation-Detect

lu-Relocation-Complete

lu- Release-Command

lu- Release-Complete

Figure 10 Basic intra-3G_M SC SRNS Relocation Procedure
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RR-HO-Command
target RNS

lu-Relocation-Detect

RR-HO-Complete

lu-Relocation-Compl ete

lu- Release-Command

lu- Release-Complete

Figure 11 Basic intra-3G_M SC SRNS Relocation Procedur e combined with hard change of radio resour ces
(Hard Handover with switch in the Cor e Networ k)
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The successful operation of the procedureis as follows. When the Serving RNS (RNS-A) makes the decision to perform
the SRNS Relocation procedure it will send an lU-RELOCATION-REQUIRED message to the 3G MSC (3G_MSC-A).
The lU-RELOCATION-REQUIRED message shall contain the identifier of the target RNS to which the Relocation isto
be performed. When the 3G_MSC-A receives the IlU-RELOCATION-REQUIRED message it shall begin the process of
relocating the serving RNS functionality to the new RNS (RNS-B). The 3G_MSC-A shall generate an |U-
RELOCATION-REQUEST message to the selected RNS (RNS-B). When RNS-B receives the IlU-RELOCATION-
REQUEST message it shall take the necessary action to establish the new lu transport bearers for each Radio Access
Bearer related to 3G_MSC-A for the UE in question, thisis detailed in the TS 25.430 series and TS 25.413 Technical

Specification.

Once resource alocation has been completed by RNS-B it shall return an |U-RELOCATION-REQUEST -
ACKNOWLEDGE to 3G_MSC-A. When this message is received by 3G MSC-A, and 3G_MSC-A isready for the
move in Serving RNS functionality, it shall indicate the completion of the preparation phase on the core network side for
the SRNS Relocation. An |U-RELOCATION-COMMAND messageis sent by 3G MSC-A to RNS-A. RNS-A actsas
follows:

i) If the procedure is a SRNS Relocation without change of radio resources, which means that the lur
interface between RNS-A and RNS-B can be used for the procedure, the RNS-A shall send IUR-SRNS-
RELOCATION-COMMIT message to the RNS-B to trigger the Relocation execution. See figure 10.

i) If the procedure is a SRNS Relocation with change of radio resources, which means that the lur
interface between RNS-A and RNS-B is not used for the procedure, the RNS-A shall trigger the
handover procedure on the air interface by sending the RRC-HANDQOV ER-COMMAND to the UE. The
UE will then access the new radio resources. Seefigure 11.

NOTE: ThelU-RELOCATION-REQUEST-ACKNOWLEDGE from RNS-B may optionally contain a
transparent container, which is transferred by 3G MSC-A to the RNS-A using the [U-RELOCATION-
COMMAND message.

When the rel ocation execution trigger isreceived, RNS-B shall then take the necessary action to assume the role of
Serving RNS and shall send an [U-RELOCATION-DETECT message to 3G_MSC-A. When the UE is successfully in
communication with the RNS-B, then RNS-B shall send an |U-RELOCATION-COMPLETE message to 3G M SC-A.

After 3G_MSC-A hasreceived the [U-RELOCATION-COMPLETE message from RNS-B, it shall begin to release the
resources associated to the RNS-A. In figures 10 and 11, the resources are released by using the [U-REL EASE-
COMMAND seguence.

If afailure occurs during the SRNS Relocation attempt, then 3G MSC-A will terminate the relocation to RNS-B. For
example, if IU-RELOCATION-FAILURE isreturned from RNS-B then 3G_MSC-A will terminate the relocation to
RNS-B and send |U-RELOCATION-PREPARATION-FAILURE to RNS-A. If IU-RELOCATION-CANCEL is
returned from RNS-A, then 3G_MSC-A will terminate the relocation to RNS-B and send |U-RELOCATION-CANCEL -
ACKNOWLEDGE to RNS-A.

In all cases the existing connection to the UE shall not be cleared.

During the period that the UE is not in communication with the network, 3G _MSC-A shall queue all appropriate
messages. All messages shall be delivered to the UE once communication is resumed. In the case of an Intra-3G_MSC
SRNS Relocation (with or without change of radio resources) on 3G_MSC-B, then the messages shall be queued by
3G_MSC-B.
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7 General description of the procedures for inter - MSC
handovers

The following sections describe two options for the Basic and Subsequent Handover procedures. The first, as described
in section 7.1 and 7.3 respectively, provides for acircuit connection between MSC-A and MSC-B. The second, as
described in section 7.2 and 7.4 respectively, provides for a Basic and Subsegquent Handover without the provision of a
circuit connection between MSC-A and MSC-B.

In all the above mentioned sections, the following principles apply:

During the handover resource allocation, only the handover related messages that are part of the applicable
BSSAP subset - as defined in GSM 09.08[ 7] - shall be transferred on the E-interface.

The trace related messages that are part of the applicable BSSAP subset - as defined in GSM 09.08 [7] - can be
sent by the MSC-A on the E-interface after successful handover resource allocation. In the sections 7.1 and 7.2, it
is however allowed at basic handover initiation on the E-Interface to transfer one trace related message that is

| part of the applicable BSSAP subset - as defined in GSM 09.08 [ 7] - together with the applicable handover
related message. The applicable handover related message shall always appear as the first message.

During the handover execution, ie while the MSis not in communication with the network, the MSC-A shall
gueue all outgoing BSSAP messages until the communication with the MS is resumed.

Finally, during supervision, ie while the MSis not in the area of MSC-A after a successful Inter-M SC handover,
the subset of BSSAP procedures and their related messages - as defined in GSM 09.08 [7] - shall apply on the E-
Interface.

During the intra-M SC-B handover execution, if any, the MSC-B shall queue all outgoing BSSAP messages until
the communi cation with the MSis resumed.

7.1 Basic handover procedure requiring a circuit connection
between MSC-A and MSC-B

| The procedure used for successful Inter-M SC Handover is shown in figure 125. Initiation of the handover procedureis
described in section 5. The procedure described in this section makes use of messages from the Technical Specification
GSM 08.08 [5] and of the transport mechanism from the Mobile Application Part (MAP) (Technical Specification GSM
09.TS 29.002[12]). After an Inter-M SC handover further Intra-M SC handovers may occur on MSC-B, these handovers
will follow the procedures specified in the previous section.
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MS/BSS-A f~= === mmmm oo BSS-B/MS

A-HO-REQUIRED

MAP-Prep-Handover reqg. MAP-Allocate-Handover-INumber req.

A-HO-REQUEST
A-HO-REQUEST-ACK
MAP-Prep-Handover resp. M AP-Send-Handover-Regort reqg.

M AP-Send-Handover-Regort resp. (1)

A-HO-COMMAND ACM

MAP-Process-Access-Sig reqg. A-HO-DETECT

A-CLR-CMD/CO MAP-Send-End-Signal reg. A-HO-COMPLETE

Endofcal p—————————"————>
MAP-Send-End-Signal resp.

NOTE 1: Can be sent at any time after the reception of IAM
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Figure 125: Basic Handover Procedure requiring a circuit connection

The handover isinitiated as described in section 6.1. (Thisis represented by A-HO-REQUIRED in figure 125. Upon
receipt of the A-HO-REQUIRED from BSS-A, MSC-A shall send aMAP-PREPARE-HANDOVER request to MSC-B
including a complete A-HO-REQUEST message. (NOTE: MSC-A shall not send further MAP-PREPARE-
HANDOVER requests while a MAP-PREPARE-HANDOV ER response is pending or before any timeouts). The MAP-
PREPARE-HANDOVER request shall carry in the A-HO-REQUEST all information needed by MSC-B for allocating a
radio channel, see Technical Specification GSM 08.08 [5]. For compatibility reasons, the MAP-PREPARE-
HANDOVER request will also identify the cell to which the call is to be handed over. MSC-B will return the MAP-
PREPARE-HANDOVER response after having retrieved a Handover Number from its associated VLR (exchange of the
messages MAP-all ocate-handover-number request and M AP-send-handover-report request). The Handover Number
shall be used for routing the connection of the call from MSC-A to MSC-B. If atraffic channel is availablein MSC-B
the MAP-PREPARE-HANDOVER response, sent to MSC-A will contain the complete A-HO-REQUEST -
ACKNOWLEDGE message received from BSS-B, containing the radio resources definition to be sent by BSS-A to the
MS and possible extra BSSMAP information, amended by MSC-B due to the possible interworking between the
BSSMAP protocol carried on the E-interface and the BSSMAP protocol used on the A-interface. If the traffic channel
alocation is queued by BSS-B, the A-QUEUING-INDICATION may optionaly be sent back to MSC-A. The further
traffic channel allocation result (A-HO-REQUEST-ACK or A-HO-FAILURE) will be transferred to MSC-A using the
MAP-PROCESS-ACCESS-SIGNALLING request. If the traffic channel alocation is not possible, the MAP-
PREPARE-HANDOVER response containing an A-HO-FAILURE will be sent to MSC-A. MSC-B will do the same if a
fault is detected on the identity of the cell where the call has to be handed over. MSC-B simply reports the events related
to the dialogue. It is up to MSC-A to decide the action to perform if it receives negative responses or the operation fails
due to the expiry of the MAP-PREPARE-HANDOVER timer.

If an error related to the TCAP dialogue or to the MAP-PREPARE-HANDOVER request is returned from MSC-B, this
will be indicated to MSC-A and MSC-A will terminate the handover attempt. MSC-A may retry the handover attempt
using the cell identity list, if provided, or may reject the handover attempt towards BSS-A. The existing connection to
the M S shall not be cleared.

When the A-HO-REQUEST-ACKNOWLEDGE has been received, MSC-A shall establish a circuit between MSC-A
and MSC-B by signalling procedures supported by the network. In figure 125 thisisillustrated by the messages IAM
(Initial Address Message) and ACM (Address Complete Message) of Signalling System no 7. MSC-B awaits the
capturing of the MS (section 6.1) on the radio path when the ACM is sent and M SC-A initiates the handover execution
when ACM isreceived (illustrated by the A-HO-COMMAND and described in the section 6.1).

MSC-B transfersto MSC-A the acknowledgement received from the correct MS (A-HO-DETECT/A-HO-
COMPLETE). The A-HO-DETECT, if received, istransferred to MSC-A using the MAP-PROCESS-ACCESS-
SIGNALLING request. The A-HO-COMPLETE, when received from the correct MS, isincluded in the MAP-SEND-
END-SIGNAL request and sent back to MSC-A. The circuit is through-connected in MSC-A when the A-HO-DETECT
or the A-HO-COMPLETE is received from MSC-B. The old radio channel is released when the A-HO-COMPLETE
message is received from MSC-B. The sending of the MAP-SEND-END-SIGNAL request starts the MAP supervision
timer for the MAP dialogue between MSC-A and MSC-B. When the MAP-SEND-END-SIGNAL request including the
A-HO-COMPLETE messageis received in MSC-A the resourcesin BSS-A shall be cleared.

In order not to conflict with the PSTN/ISDN signalling system(s) used between MSC-A and MSC-B, MSC-B must
generate an answer signal when A-HO-DETECT/COMPLETE is received.

MSC-B shall release the Handover Number when the circuit between MSC-A and MSC-B has been established.

If the circuit between MSC-A and M SC-B cannot be established (e.g. an unsuccessful backward message is received
instead of ACM). MSC-A terminates the inter-M SC handover attempt by sending an appropriate MAP message, for
example an ABORT. MSC-A may retry the handover at this point, see section 6.1.

MSC-A shall retain overall call control until the call is cleared by the fixed subscriber or the MS and thereis no further
call control functions to be performed (e.g. servicing waiting calls, echo cancellers).

When MSC-A clearsthe call to the MSiit also clears the call control functionsin MSC-A and sends the MAP-SEND-
END-SIGNAL response to rel ease the MAP resources in MSC-B.

MSC-A may terminate the procedure at any time by sending an appropriate MAP message to MSC-B. If establishment
of the circuit between MSC-A and MSC-B has been initiated, the circuit must also be cleared.
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The handover will be aborted by MSC-A if it detects clearing or interruption of the radio path before the call has been
established on MSC-B.

7.2 Basic handover procedure not requiring the establishment
of a circuit connection between MSC-A and MSC-B

The basic handover procedures to be used when no circuit connection is required by MSC-A are similar to those
described in section 7.1 for circuit switched calls. The main differences to the procedures described in section 7.1 relate
to the establishment of circuits between the network entities and the Handover Number allocation.

In the case of ongoing GSM voice group calls the circuit connections are aready established therefore the procedures
described in this subclause are also applicable. When applied to ongoing voice group calls the clearing of resources on
BSS-A shall not be used if the resources are still be used on the down link. Consequently the A-CLEAR-COMMAND
message shall not be sent, but an HANDOV ER-SUCCEEDED message shall be sent.

In the case of basic handover, MSC-A shall specify to MSC-B that no Handover Number is required in the MAP-
PREPARE-HANDOVER request (see T Sechnical-Specification 209.002 [12]). Asfor the basic handover using a circuit
connection, the A-HO-REQUEST is transmitted at the same time. Any subsequent Handover Number allocation
procedure will not be invoked until the completion of the basic handover procedure (see section: Subsequent Channel
Assignment using a circuit connection). MSC-B shall then perform the radio resources allocation as described in section
7.1. The MAP-PREPARE-HANDOVER response shall be returned to MSC-A including either the response of the radio
resources allocation request received from BSS-B (A-HO-REQUEST-ACKNOWLEDGE/A-HO-FAILURE with
possible extra BSSMAP information. These extra information are amended by MSC-B due to the possible interworking
between the BSSMAP protocol carried on the E-interface and the BSSM AP protocol used on the A-interface) or
potentially the A-QUEUING-INDICATION . The basic handover procedure will continue as described in section 7.1
except that no circuit connection will be established towards MSC-B.

The relevant case for the basic handover without circuit connection is shown in figure 136. As can be seen the major
differences to the equivalent figure 125 is the omission of any circuit establishment messaging and the omission of
handover number allocation signalling.
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MS/BSS-A |~ == m oo e BSS-B/MS

[ ] ] [ ]

A-HO-REQUIRED

MAP-Prep-Handover req.

A-HO-REQUEST
A-HO-REQUEST-ACK

A-HO-COMMAND MAP-Prep-Handover resp.

MAP-Process-Access-Sig req. A-HO-DETECT

A-CLR-CMD/CO MAP-Send-End-Signal reg. A-HO-COMPLETE

End of link MAP-Send-End-Signal resp.

Figure 136: Basic Handover Procedure without circuit connection

7.3 Procedure for subsequent handover requiring a circuit
connection between MSC-A and MSC-B

After the call has been handed over from MSC-A to MSC-B, if the MS leaves the area of MSC-B during the same call,
subsequent handover is necessary in order to continue the connection.

The following cases apply:
i) the MS moves back to the area of MSC-A,;
ii) the MS movesinto the area of athird MSC (MSC-B').
In both cases the call is switched in MSC-A; the circuit between MSC-A and M SC-B shall be released after a successful
subsequent handover has been performed.
7.3.1 Description of subsequent handover procedure i): MSC-B to MSC-A

The procedure for successful handover from MSC-B back to MSC-A is shown in figure 147.
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MS/BSS-B |~ === m oo oo BSS-A/MS

] ] [ ]

A-HO-REQUIRED

M A P-Prep-Sub-Handover reg.

A-HO-REQUEST

A-HO-REQUEST-AC%I

M AP-Prep-Sub-Handover r A-HO-COMMAND
A-HO-DETECT
A-HO-COMPLETES) /A p.Send-End-Si gnal resp. A-CLR-CMD/COM
_____Beleﬁfﬁ_______>

Figure 147: Subsequent handover procedure i):successful handover from MSC-B to MSC-A using a
circuit connection

The procedureis as follows:

MSC-B sends the MAP-PREPARE-SUBSEQUENT-HANDOVER request to MSC-A indicating the new MSC
number(MSC-A number), indicating also the identity of the cell where the call has to be handed over and including a
complete A-HO-REQUEST message. (NOTE: MSC-B shall not send further MAP-PREPARE-SUBSEQUENT-
HANDOVER requests while a handover attempt is pending or before any timeouts). Since MSC-A isthe call controlling
MSC, this MSC needs no Handover Number for routing purposes; MSC-A can immediately initiate the search for afree
radio channel.

When aradio channel can be assigned, MSC-A shall return in the MAP-PREPARE-SUBSEQUENT-HANDOVER
response the complete A-HO-REQUEST-ACKNOWLEDGE message received from the BSS-B and possible extra
BSSMAP information, amended by MSC-A due to the possible interworking between the BSSMAP protocol carried on
the E-interface and the BSSMAP protocol used on the A-interface. If the traffic channel alocation is queued by BSS-B,
the A-QUEUING-INDICATION may optionaly be sent back to MSC-B. The further traffic channel allocation result (A-
HO-REQUEST-ACK or A-HO-FAILURE) will be transferred to MSC-B using the MAP-FORWARD-ACCESS-
SIGNALLING request.If aradio channel cannot be assigned or if afault is detected on the target cell identity, or the
target cell identity in the A-HO-REQUEST is not consistent with the target M SC number, the MAP-PREPARE-
SUBSEQUENT-HANDOVER response containing an A-HO-FAILURE message shall be given to MSC-B, in addition
MSC-B shall maintain the connection with the M S.

If the procedure in MSC-A is successful then MSC-B can request the M S to retune to the new BSS-B on MSC-A. This
isillustrated in figure Z-14 by the A-HO-COMMAND message. The operation is successfully completed when MSC-A
receives the A-HO-COMPLETE message.

After handover MSC-A shall release the circuit to MSC-B.

MSC-A must also terminate the MAP procedure for the basic handover between MSC-A and MSC-B by sending an
appropriate MAP message. MSC-B will clear the resourcesin BSS-A when the MAP-SEND-END-SIGNAL responseis
received.

7.3.2 Description of the subsequent handover procedure ii): MSC-B to
MSC-B'

The procedure for successful handover from MSC-B to MSC-B' is shown in figure 158.
The procedure consists of two parts:
- asubsequent handover from M SC-B back to MSC-A as described in section 7.3.1; and

- abasic handover from MSC-A to MSC-B' as described in section 7.1.
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MSC-B sends the MAP-PREPARE-SUBSEQUENT-HANDOVER request to MSC-A indicating a new M SC number
(which isthe identity of MSC-B"), indicating also the target cell identity and including a complete A-HO-REQUEST,
MSC-A then starts a basic handover procedure towards MSC-B'.

When MSC-A receives the ACM from MSC-B', MSC-A informs M SC-B that MSC-B' has successfuly allocated the
radio resources on BSS-B' side by sending the MAP-PREPARE-SUBSEQUENT-HANDOV ER response containing the
complete A-HO-REQUEST-ACKNOWLEDGE received from BSS-B'and possible extra BSSMAP information,
amended by MSC-A due to the possible interworking between the BSSM AP protocol carried on the E-interface between
MSC-A and MSC-B' and the BSSMAP protocol carried on the E-interface between MSC-A and MSC-B. Now MSC-B
can start the procedure on the radio path.

For MSC-A the handover is completed when it has received the MAP-SEND-END-SIGNAL REQUEST from MSC-
B'containing the A-HO-COMPLETE received from the BSS-B'. The circuit between MSC-A and MSC-B is released.
MSC-A aso sends the MAP-SEND-END-SIGNAL response to MSC-B in order to terminate the original MAP dialogue
between MSC-A and MSC-B. MSC-B releases the radio resources when it receives this message.

If the traffic channel allocation is queued by the BSS-B', the A-QUEUING-INDICATION may optionaly be sent back to
MSC-B. If no radio channel can be allocated by MSC-B' or no circuit between MSC-A and MSC-B' can be established
or afault is detected on the target cell identity or the target cell identity in the A-HO-REQUEST is not consistent with
the target M SC number, MSC-A informs MSC-B by using the A-HO-FAILURE message included in the MAP-
PREPARE-SUBSEQUENT-HANDOVER response. MSC-B shall maintain the existing connection with the MS.

When the subsequent handover is completed, MSC-B' is considered as MSC-B. Any further inter-M SC handover is
handled as described above for a subsequent handover.
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e B — MSC-B’ VLR-B'
MSC-A f--modmmmmmmmemmmo MSC-B VLR-B
A-HO-REQUIRED
M A P-Prep-Sub-Handover reg.
MAP-Prepare-Handgver req. MAP-Allocate-Handover-INumber req.
MAP-Prepare-Handqver resp. - M AP-Send-Handover-Regort reqg.
I A Y I SN
MAP-Send-Handover-Req,. resp. (1)
o aAom_ ]

MAP-Prdp-Sub-Ho resp.

A-HO-COMMAND|
A-HO-DETECT

MAP-Process-Accesg-Signalling req.

A-HO-COMPLETE

MAP-Send-End-Sigrjal reg.

MAP-Send-End-Signa resp.

~_ (end of call) —— ——

MAP-Send-End-Signa resp.

NOTE 1: Can be sent at any time after the reception of IAM

Figure 158: Subsequent handover procedure ii): Successful handover from MSC-B to MSC-
B'requiring a circuit connection

7.4 Procedure for subsequent handover not requiring a circuit
connection between MSC-A and MSC-B

Asfor the subsequent handover with a circuit connection between MSC-A and M SC-B, the same two cases of
subsequent handover apply:

i) the MS moves back to the area of MSC-A;

ii) the MS movesinto the area of athird MSC (MSC-B').
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7.4.1 Description of the subsequent handover procedure without circuit
connection i): MSC-B to MSC-A

The procedure for successful handover from MSC-B back to MSC-A without circuit connection is shown in figure 169.
The only difference with the figure 147, is that no circuit release is needed between MSC-A and MSC-B.
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A-HO-REQUIRED

M A P-Prep-Sub-Handover reg.

A-HO-REQUEST

A-HO-REQUEST-A
Cél M A P-Prep-Sub-Handover r A-HO-COMMAND

A-HO-DETECT

A-HO-COMPLETE

MAP-Send-End-Signal resp. A-CLR-CMD/COM

Figure 169: Subsequent handover procedure i): Successful handover from MSC-B to MSC-A not
requiring a circuit connection

7.4.2 Description of the subsequent handover procedure without circuit
connection ii): MSC-B to MSC-B'

The procedure for successful handover from MSC-B to MSC-B' is shown in figure 170.

The procedure consists of two parts:
- asubsequent handover from M SC-B back to MSC-A as described in section 7.4.1; and
- abasic handover from MSC-A to MSC-B' as described in section 7.2.

| The only difference to the equivalent figure 158 is the omission of the circuit and handover number allocation
signallings.
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e MSC-B’ VLR-B’

MSC-A |--—--——mommm - MSC-B VLR-B

A-HO-REQUIRED
M A P-Prep-Sub-Handover reg.

MAP-Prepare-Handgver req.

MAP-Prepare-Handqver resp.

MAP-Prdp-Sub-Ho resp.

A-HO-COMMAND |

A-HO-DETECT

MAP-Process-Accesg-Signalling reg.

A-HO-COMPLETE

MAP-Send-End-Sigrjal reg.

MAP-Send-End-Signal resp.

_ (end of link) —_ —_

MAP-Send-End-Signal resp.

Figure 176: Subsequent handover procedure ii): Successful handover from MSC-B to MSC-B' without
circuit connection
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8 General Description of the procedures for inter —
3G MSC handovers

8.1 Handover UMTS to GSM

The following sections describe two options for the Basic and Subsequent UMTS to GSM Handover procedures. The
first, as described in section 8.1.1 and 8.1.3 respectively, provides for a circuit connection between 3G MSC-A and
3G _MSC-B. The second, as described in section 8.1.2 and 8.1.4 respectively, provides for a Basic and Subsequent
Handover without the provision of acircuit connection between 3G_MSC-A and 3G_MSC-B. 3G_MSC can also be a

pure GSM MSC.

In all the above mentioned sections, the following principles apply:

During the handover resource alocation, only the handover related messages that are part of the applicable
BSSAP subset - as defined in GSM 09.08 - shall be transferred on the E-interface.

The trace related messages that are part of the applicable BSSAP subset - as defined in GSM 09.08- can be sent
by the 3G_MSC-A on the E-interface after successful handover resource allocation. In the sections 8.1.1 and
8.1.2, it ishowever allowed at basic handover initiation on the E-Interface to transfer one trace related message
that is part of the applicable BSSAP subset - as defined in GSM 09.08 - together with the applicable handover
related message. The applicable handover related message shall always appear as the first message.

During the handover execution, i.e. while the UE/MS is not in communication with the network, the 3G MSC-A
shall queue all outgoing BSSAP/Direct Transfer messages until the communication with the UE/MS is resumed.

Finally, during supervision, i.e. while the UE/MS is not in the area of 3G_MSC-A after a successful Inter-
3G_MSC handover, the subset of BSSAP procedures and their related messages - as defined in GSM 09.08 -
shall apply on the E-Interface.

During the intra-3G_M SC -B handover execution, if any, the 3G MSC -B shall queue all outgoing BSSAP
messages until the communication with the UE/MS is resumed.

8.1.1 Basic Handover procedure requiring a circuit connection between
3G MSC -A and MSC-B

The procedure used for successful Inter-3G MSC UMTS to GSM Handover is shown in figure 18. Initiation of the
UMTS to GSM handover procedure is described in section 5. The procedure described in this section makes use of
messages from the Technical Specification GSM 08.08 and of the transport mechanism from the Mobile Application
Part (MAP) (Technical Specification GSM 29.002). After an Inter-3G_M SC relocation/handover, Intraa3G_MSC
UMTS to GSM handover may occur on 3G_MSC -B, this handover will follow the procedures specified in a previous
section.
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UE/MSIRNS-A |- BSS-B/MS/UE

3G_MSC-A MSC-B VLR-B

Iu-RELOCATION-
REQUIRED MAP-Prep-Handover req. MAP-Allocate-Handover-INumber req.

A-HO-REQUEST
A-HO-REQUEST-ACK

MAP-Prep-Handover resp. MAP-Send-Handover-Regort reqg.
| A
MAP-Send-Handover-Regort resp. (1)
lu-RELOCATION- ACM
COMMAND |~~~ 77
MAP-Process-Access-Sig reg. A-HO-DETECT
lu-RELEASE- MAP-Send-End-Signal req. A-HO-COMPLETE
CMD/COM
ANSWER
< =
End of call |o————- RELEASE 3

MAP-Send-End-Signal resp.

NOTE 1: Can be sent at any time after the reception of IAM

Figure 18: Basic UMTS to GSM Handover Procedure requiring a circuit connection

The UMTSto GSM handover is initiated as described in section 6.2.1. (Thisis represented by lu-RELOCATION-
REQUIRED in figure 18). Upon receipt of the lu-RELOCATION-REQUIRED from RNS-A, 3G MSC -A shall send a
MAP-PREPARE-HANDOVER request to MSC-B including a complete A-HO-REQUEST message. (NOTE:
3G_MSC-A shall not send further MAP-PREPARE-HANDOVER requests while a MAP-PREPARE-HANDOVER
response is pending or before any timeouts). The MAP-PREPARE-HANDOVER request shall carry in the A-HO-
REQUEST all information needed by MSC-B for alocating a radio channel, see Technical Specification GSM 08.08.
For compatibility reasons, the MAP-PREPARE-HANDOVER request will also identify the cell to which the call isto be
handed over. MSC-B will return the MAP-PREPARE-HANDOVER response after having retrieved a Handover
Number from its associated VLR (exchange of the messages M AP-allocate-handover-number request and MAP-send-
handover-report request). The Handover Number shall be used for routing the connection of the call from 3G_MSC-A
to MSC-B. If atraffic channel is availablein MSC-B the MAP-PREPARE-HANDOVER response, sent to 3G MSC-A
will contain the complete A-HO-REQUEST-ACKNOWLEDGE message received from BSS-B, containing the radio
resources definition to be sent by RNS-A to the UE/M S and possible extra BSSMAP information, amended by MSC-B
due to the possible interworking between the BSSMAP protocol carried on the E-interface and the BSSMAP protocol
used on the A-interface. If the traffic channel allocation is queued by BSS-B, the A-QUEUING-INDICATION may
optionally be sent back to 3G_MSC-A. The further traffic channel allocation result (A-HO-REQUEST-ACK or A-HO-
FAILURE) will be transferred to 3G_MSC-A using the MAP-PROCESS-ACCESS-SIGNALLING request. If the traffic
channel allocation is not possible, the MAP-PREPARE-HANDOVER response containing an A-HO-FAILURE will be
sent to 3G_MSC-A. MSC-B will do the same if a fault is detected on the identity of the cell where the call hasto be
handed over. MSC-B simply reports the events related to the dialogue. It isup to 3G_MSC-A to decide the action to
perform if it receives negative responses or the operation fails due to the expiry of the MAP-PREPARE-HANDOVER
timer.

If an error related to the TCAP dialogue or to the MAP-PREPARE-HANDOVER request is returned from MSC-B, this
will beindicated to 3G MSC-A and 3G_MSC-A will terminate the handover attempt. 3G_MSC-A rejects the handover
attempt towards RNS-A. The existing connection to the UE/MS shall not be cleared.
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When the A-HO-REQUEST-ACKNOWLEDGE has been received, 3G_MSC-A shall establish a circuit between
3G_MSC-A and MSC-B by signalling procedures supported by the network. In figure 18 thisisillustrated by the
messages |AM (Initial Address Message) and ACM (Address Complete Message) of Signalling System no 7. MSC-B
awaits the capturing of the UE/M S (section 6.2.1) on the radio path when the ACM is sent and 3G_MSC-A initiates the
UMTSto GSM handover execution when ACM s received (illustrated by the lu-RELOCATION-COMMAND and
described in the section 6.2.1).

MSC-B transfersto 3G_MSC-A the acknowledgement received from the correct UE/M S (A-HO-DETECT/A-HO-
COMPLETE). The A-HO-DETECT, if received, istransferred to 3G MSC-A using the MAP-PROCESS-ACCESS-
SIGNALLING request. The A-HO-COMPLETE, when received from the correct UE/MS, isincluded in the MAP-
SEND-END-SIGNAL reguest and sent back to 3G_MSC-A. Thecircuit is through connected in 3G_MSC-A when the
A-HO-DETECT or the A-HO-COMPLETE isreceived from MSC-B. The old radio channel is released when the A-HO-
COMPLETE messageisreceived from MSC-B. The sending of the MAP-SEND-END-SIGNAL request starts the MAP
supervision timer for the MAP dialogue between 3G MSC-A and MSC-B. When the MAP-SEND-END-SIGNAL
request including the A-HO-COMPLETE messageis received in 3G_MSC-A, the resources in RNS-A shall be cleared.

In order not to conflict with the PSTN/ISDN signalling system(s) used between 3G MSC-A and MSC-B, MSC-B must
generate an answer signal when A-HO-DETECT/COMPLETE isreceived.

M SC-B shall release the Handover Number when the circuit between 3G MSC-A and M SC-B has been established.

If the circuit between 3G MSC-A and M SC-B cannot be established, (e.q. an unsuccessful backward message is
received instead of ACM), 3G_MSC-A terminates the inter-3G_  MSC UMTS to GSM handover attempt by sending an
appropriate MAP message, for example an ABORT.

3G_MSC-A shall retain overall call control until the call is cleared by the fixed subscriber or the UE/M S and there is no
further call control functions to be performed (e.g. servicing waiting calls, echo cancellers).

When 3G_MSC-A clearsthe call to the UE/MSit also clears the call control functionsin 3G MSC-A and sends the
MAP-SEND-END-SIGNAL response to release the MAP resourcesin MSC-B.

3G _MSC-A may terminate the procedure at any time by sending an appropriate MAP message to MSC-B. If
establishment of the circuit between 3G M SC-A and MSC-B has been initiated, the circuit must also be cleared.

The UMTSto GSM handover will be aborted by 3G MSC-A if it detects clearing or interruption of the radio path
before the call has been established on MSC-B.

8.1.2 Basic UMTS to GSM Handover procedure not requiring the
establishment of a circuit connection between 3G MSC-A and
MSC-B

The basic UMTS to GSM handover procedures to be used when no circuit connection is required by 3G MSC-A are

similar to those described in section 8.1.1 for circuit switched calls. The main differences to the procedures described in
section 8.1.1 relate to the establishment of circuits between the network entities and the Handover Number allocation.

In the case of basic UMTS to GSM handover, 3G_MSC-A shall specify to MSC-B that no Handover Number is
required in the MAP-PREPARE-HANDOVER request (see Technical Specification 29.002). Asfor the basic UMTSto
GSM handover using a circuit connection, the A-HO-REQUEST is transmitted at the same time. Any subsequent
Handover Number allocation procedure will not be invoked until the completion of the basic UMTS to GSM handover
procedure (see section: Subsequent Channel Assignment using a circuit connection). MSC-B shall then perform the
radio resources allocation as described in section 8.1.1. The MAP-PREPARE-HANDOVER response shall be returned
to 3G_MSC-A including either the response of the radio resources allocation request received from BSS-B (A-HO-
REQUEST-ACKNOWLEDGE/A-HO-FAILURE with possible extra BSSMAP information. These extrainformation
are amended by M SC-B due to the possible interworking between the BSSMAP protocol carried on the E-interface and
the BSSM AP protocol used on the A-interface) or potentially the A-QUEUING-INDICATION . The basic UMTSto
GSM handover procedure will continue as described in section 8.1.1 except that no circuit connection will be
established towards MSC-B.

The relevant case for the basic UMTS to GSM _handover without circuit connection is shown in figure 19. As can be
seen the major differences to the equivalent figure 18 is the omission of any circuit establishment messaging and the
omission of handover number allocation signalling.
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UE/MSIRNS-A |- BSS-B/UE/IMS

3G_MSC-A MSC-B VLR-B

Iu-RELOCATION-
REQUIRED MAP-Prep-Handover req.

A-HO-REQUEST
A-HO-REQUEST-ACK

lu-RELOCATION- MAP-Prep-Handover resp.

COMMAND
MAP-Process-Access-Sig reqg. A-HO-DETECT
lu-RELEASE- MAP-Send-End-Signal req. A-HO-COMPLETE
CMD/COM
End of link MAP-Send-End-Signal resp.

Figure 19: Basic UMTS to GSM Handover Procedure without circuit connection

8.1.3 Procedure for subsequent UMTS to GSM handover requiring a
circuit connection between 3G MSC-A and 3G MSC-B

After the call has been handed over from 3G M SC-A to 3G MSC-B, if the UE/MS |eaves the area of 3G_MSC-B
during the same call and enters a GSM area, subsequent UMTS to GSM handover is necessary in order to continue the
connection.

The following cases apply:

i) the UE/MS moves back to the area of MSC-A;

ii) the UE/MS moves into the area of athird MSC (MSC-B").

In both cases the call is switched in 3G_MSC-A; the circuit between 3G M SC-A and MSC-B shall be released after a
successful subseguent handover has been performed (remember that 3G M SC-A can be a pure GSM MSC).

8.1.3.1 Description of subsequent UMTS to GSM handover procedure i): 3G MSC-B to
MSC-A

The procedure for successful UMTS to GSM handover from M SC-B back to 3G MSC-A is shown in figure 20.

UEIMSBSSBf - o] RNS-A/UE/MS

MSC-A 3G_MSC-B VLR-B

1u-RELOCATION-
MAP-Prep-Sub-Handover req. REQUIRED

A-HO-REQUEST

A-HO-REQUEST-A

MAP-Prep-Sub-Handover resp, |  |u-RELOCATION-
A-HO-DETECT COMMAND
A-HO-COMPLET MAP-Send-End-Signal resp. lu-RELEASE-
CMD/COM
_____Be_leing_______>
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Figure 20: Subsequent UMTS to GSM handover procedure i): successful UMTS to GSM handover
from 3G_MSC-B to MSC-A using a circuit connection

The procedure is as follows:

3G_MSC-B sends the MAP-PREPARE-SUBSEQUENT-HANDOVER request to MSC-A indicating the new MSC
number (M SC-A number), indicating also the identity of the cell where the call has to be handed over and including a
complete A-HO-REQUEST message. (NOTE: 3G_MSC-B shall not send further MAP-PREPARE-SUBSEQUENT -
HANDOVER requests while a handover attempt is pending or before any timeouts). Since MSC-A isthe call controlling
MSC, this MSC needs no Handover Number for routing purposes; MSC-A can immediately initiate the search for afree
radio channel.

When aradio channel can be assigned, MSC-A shall return in the MAP-PREPARE-SUBSEQUENT-HANDOVER
response the complete A-HO-REQUEST-ACKNOWL EDGE message received from the BSS-B and possible extra
BSSMAP information, amended by MSC-A due to the possible interworking between the BSSMAP protocol carried on
the E-interface and the BSSMAP protocol used on the A-interface. If the traffic channel allocation is queued by BSS-B,
the A-QUEUING-INDICATION may optionally be sent back to 3G_MSC-B. The further traffic channel allocation
result (A-HO-REQUEST-ACK or A-HO-FAILURE) will be transferred to 3G_MSC-B using the MAP-FORWARD-
ACCESS-SIGNALLING request. If aradio channel cannot be assigned or if afault is detected on the target cell identity,
or the target cell identity in the A-HO-REQUEST is not consistent with the target M SC number, the MAP-PREPARE-
SUBSEQUENT-HANDOVER response containing an A-HO-FAILURE message shall be givento 3G MSC-B, in
addition 3G_MSC-B shall maintain the connection with the UE/MS.

If the procedure in MSC-A is successful then 3G MSC-B can request the UE/M S to retune to the new BSS-B on M SC-
A. Thisisillustrated in figure 20 by the [lu-RELOCATION-COMMAND message. The operation is successfully
completed when M SC-A receives the A-HO-COMPLETE message.

After UMTS to GSM handover MSC-A shall release the circuit to 3G MSC-B.

MSC-A must also terminate the MAP procedure for the basic UMTS to GSM handover between MSC-A and 3G_M SC-
B by sending an appropriate MAP message. 3G_MSC-B will clear the resourcesin RNS-A when the MAP-SEND-END-
SIGNAL response s received.

8.1.3.2 Description of subsequent UMTS to GSM handover procedure ii): 3G MSC-
B to MSC-B’

The procedure for successful UMTS to GSM handover from 3G MSC-B to MSC-B' is shown in figure 21.

The procedure consists of two parts:

- asubseguent UMTS to GSM handover from 3G_MSC-B back to 3G M SC-A as described in section 8.1.3.1
(3G_MSC-A can aso be apure GSM MSC, the procedure is the same in both casess); and

- _abasic handover from 3G MSC-A to MSC-B' as described in section 7.1.

3G_MSC-B sends the MAP-PREPARE-SUBSEQUENT-HANDOVER request to 3G M SC-A indicating anew MSC
number (which is the identity of MSC-B"), indicating also the target cell identity and including a complete A-HO-
REQUEST, 3G _MSC-A then starts a basic handover procedure towards MSC-B'.

When 3G_MSC-A receivesthe ACM from MSC-B', 3G_MSC-A informs 3G_MSC-B that MSC-B' has successfully
allocated the radio resources on BSS-B' side by sending the MAP-PREPARE-SUBSEQUENT-HANDOVER response
containing the complete A-HO-REQUEST-ACKNOWL EDGE received from BSS-B' and possible extra BSSMAP
information, amended by 3G_MSC-A due to the possible interworking between the BSSMAP protocol carried on the E-
interface between 3G_MSC-A and MSC-B' and the BSSMAP protocol carried on the E-interface between 3G MSC-A
and 3G_MSC-B. Now 3G_MSC-B can start the procedure on the radio path.

For 3G_MSC-A the UMTS to GSM handover is completed when it has received the MAP-SEND-END-SIGNAL
REQUEST from MSC-B' containing the A-HO-COMPLETE received from the BSS-B'. The circuit between 3G MSC-
A and 3G_MSC-B isreleased. 3G MSC-A aso sends the MAP-SEND-END-SIGNAL responseto 3G_MSC-B in order
to terminate the original MAP dialogue between 3G MSC-A and 3G_MSC-B. 3G_MSC-B releases the radio resources
when it receives this message.
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If the traffic channel allocation is gueued by the BSS-B', the A-QUEUING-INDICATION may optionally be sent back
to 3G_MSC-B. If no radio channel can be allocated by MSC-B' or no circuit between 3G_MSC-A and MSC-B' can be
established or afault is detected on the target cell identity or the target cell identity in the A-HO-REQUEST is not
consistent with the target M SC number, 3G_MSC-A informs 3G _MSC-B by using the A-HO-FAILURE message
included in the MAP-PREPARE-SUBSEQUENT-HANDOVER response. 3G_MSC-B shall maintain the existing
connection with the UE/MS.

When the subsequent UMTS to GSM handover is completed, MSC-B' is considered as MSC-B. Any further inter-MSC
handover is handled as described earlier for a subseguent handover.

UE/M
e MSC-B’ VLR-B’
3G MSC-A |- 3G_MSC-B VLR-B
lu-RELOCATION-
REQUIRED
MAP-Prgp-Sub-Handover req.
MAP-Prepare-Handgver req. MAP-Allocate-Handover-INumber reqg.
MAP-Prepare-Handgver resp. | MAP-Send-Handover-Regort reqg.
I N 7.\ I I
MAP-Send-Handover-Req. resp. (1)
ACM

MAP-Prgp-Sub-Ho resp.
1u-RELOCATION-QMD
A-HO-DETECT

MAP-Process-Acces$-Signalling reqg.

A-HO-COMPLETE

MAP-Send-End-Signal req.

MAP-Send-End-Signal resp.

~— (end of call) - -

' . N
MAP-Send-End-Signal resp.

NOTE 1: Can be sent at any time after the reception of IAM

Figure 21: Subseguent handover procedure ii): Successful UMTS to GSM handover from 3G_MSC-B
to MSC-B' requiring a circuit connection

8.1.4 Procedure for subsequent UMTS to GSM handover not requiring a
circuit connection between 3G MSC-A and 3G MSC-B

Asfor the subsequent UM TS to GSM handover with a circuit connection between 3G MSC-A and 3G_MSC-B, the
same two cases of subsequent handover apply:

i) the UE/MS moves back to the area of MSC-A;
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i1) the UE/MS movesinto the area of athird MSC (MSC-B".

8.1.4.1 Description of subsequent UMTS to GSM handover procedure i): 3G MSC-B to
MSC-A

The procedure for successful UMTS to GSM handover from 3G MSC-B back to MSC-A without circuit connection is
shown in figure 22. The only difference with the figure 20, is that no circuit release is needed between MSC-A and
3G_MSC-B.

UE/MS/BSS-B - - - - o o o o e RNS-A/UE/MS

MSC-A 3G_MSC-B VLR-B

lu-RELOCATION-
MAP-Prep-Sub-Handover req. REQUIRED

A-HO-REQUEST

A-HO-REQUEST-A

MAP-Prep-Sub-Handover resp, |  u-RELOCATION-
A-HO-DETECT COMMAND
AHOCOMPLETE,)  MAP-Send-End-Signal rep. | Iu-RELEASE-
CMDICOM

Figure 22: Subsequent UMTS to GSM handover procedure i): Successful UMTS to GSM handover
from 3G _MSC-B to MSC-A not requiring a circuit connection

8.1.4.2 Description of the subsequent UMTS to GSM handover procedure without
circuit connection ii): 3G MSC-B to MSC-B'

The procedure for successful UMTS to GSM handover from 3G MSC-B to MSC-B' is shown in figure 23.

The procedure consists of two parts.

- asubsequent UMTS to GSM handover from 3G _MSC-B back to 3G M SC-A as described in section 8.1.4.1
(3G_MSC-A can aso be apure GSM MSC, the procedure is the same in both casess); and

- abasic handover from 3G_MSC-A to MSC-B' as described in section 7.2.

The only difference to the equivalent figure 21 is the omission of the circuit and handover number allocation signallings.
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MSC-B’ VLR-B’

3G_MSC-A e 3G_MSC-B VLR-B

1u-RELOCATION-REQUIRED

MAP-Prgp-Sub-Handover req.

MAP-Prepare-Handgver reqg.

MAP-Prepare-Handqgver resp.

MAP-Prgp-Sub-Ho resp.

Iu-RELOCATION-CMl'b

A-HO-DETECT

MAP-Process-Acces$-Signalling reqg.

A-HO-COMPLETE

MAP-Send-End-Signjal req.

MAP-Send-End-Signal resp.

—— (end of link) _ _

MAP-Send-End-Signal resp.

Figure 23: Subsequent UMTS to GSM handover procedure ii): Successful UMTS to GSM handover
from 3G_MSC-B to MSC-B' without circuit connection

8.2 Handover GSM to UMTS

The following sections describe two options for the Basic and Subsequent GSM to UM TS Handover procedures. The
first, as described in section 8.2.1 and 8.2.3 respectively, provides for a circuit connection between (3G )M SC-A and
(3G _YMSC-B. The second, as described in section 8.2.2 and 8.2.4 respectively, provides for a Basic and Subsequent
Handover without the provision of acircuit connection between (3G )M SC-A and (3G )MSC-B. In all the above
mentioned sections, the following principles apply:

During the handover resource allocation, only the handover related messages that are part of the applicable
BSSAP subset - as defined in GSM 09.08 [7] - shall be transferred on the E-interface.

The trace related messages that are part of the applicable BSSAP subset - as defined in GSM 09.08 [7] - can be
sent by the MSC-A on the E-interface after successful handover resource allocation. In the sections 8.2.1 and
8.2.2, it is however allowed at basic handover initiation on the E-Interface to transfer one trace rel ated message
that is part of the applicable BSSAP subset - as defined in GSM 09.08 [7] - together with the applicable handover
related message. The applicable handover related message shall always appear as the first message.

During the handover execution, i.e. while the UE/MS is not in communication with the network, the MSC-A shall
queue all outgoing BSSAP messages until the communication with the UE/MS is resumed.

Finally, during supervision, i.e. while the UE/MS is not in the area of M SC-A after a successful Inter-3G_ MSC
GSM to UMTS handover, the subset of BSSAP procedures and their related messages - as defined in GSM 09.08
[7] - shall apply on the E-Interface.
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During the intra-3G_MSC-B GSM to UMTS handover execution, if any, the 3G M SC-B shall queue all
outgoing Direct Transfer messages until the communication with the UE/MS is resumed.

8.2.1 Basic Handover procedure requiring a circuit connection between
MSC-A and 3G MSC-B

The procedure used for successful Inter-3G_MSC Handover from GSM to UMTS is shown in figure 24. Initiation of the
GSM to UMTS handover procedure is described in section 5. The procedure described in this section makes use of
messages from the Technical Specification GSM 08.08 [5], TS 25.413[11] and of the transport mechanism from the
Mobile Application Part (MAP) (TS 29.002 [12]). After an Inter-3G_MSC handover further Intra-3G_M SC handovers
may occur on 3G_MSC-B, these handovers will follow the procedures specified in the previous sections.

UEMSBSSA [~7 """~ " "TTTTTTTTTTTTTTTTTTTT oo o om oo oo m e RNS-B/UE/MS
MSC-A 3G_MSC-B VLREB

A-HO-REQUIRED

MAP-Prep-Handover req. MAP-Allocate-Handover-INumber req.

1u-RELOCATION-REQUEST

1u-RELOCATION-REQUEST-ACK

MAP-Prep-Handover resp. M AP-Send-Handover-Regort reg.

M AP-Send-Handover-Regort resp. (1)

A-HO-COMMAND ACM

MAP-Process-Access Sig req. | |U-RELOCATION-DETECT

A-CLR-CMD/COM | - MAP-Send-End-Signal req. |u-RELOCATION-COMHALETE
L ___ANSWER _____
End of call fF————— RELEASE ____ 3]

MAP-Send-End-Signa resp.

NOTE 1: Can be sent at any time &fter the reception of IAM

Figure 24: Basic GSM to UMTS Handover Procedure requiring a circuit connection

The GSM to UMTS handover isinitiated as described in section 6.2.2. (Thisis represented by A-HO-REQUIRED in
figure 24). Upon receipt of the A-HO-REQUIRED from BSS-A, MSC-A shall send a MAP-PREPARE-HANDOVER
request to 3G_MSC-B including a complete A-HO-REQUEST message. (NOTE: M SC-A shall not send further MAP-
PREPARE-HANDOVER requests while a MAP-PREPARE-HANDOVER response is pending or before any timeouts).
The MAP-PREPARE-HANDOVER request shall carry in the A-HO-REQUEST all information needed by 3G_MSC-B
for allocating radio resources in RNS-B, see Technical Specification GSM 08.08 [5]. For compatibility reasons, the
MAP-PREPARE-HANDOVER request will also identify the cell to which the call isto be handed over. 3G MSC-B
will return the MAP-PREPARE-HANDOVER response after having retrieved a Handover Number from its associated
VLR (exchange of the messages M AP-allocate-handover-number request and M A P-send-handover-report request). The
Handover Number shall be used for routing the connection of the call from MSC-A to 3G_MSC-B. If radio resources
are availablein RNS-B the MAP-PREPARE-HANDOVER response, sent to MSC-A from 3G_MSC-B will contain the
complete A-HO-REQUEST-ACK message generated from the lu-REL OCATION-REQUEST-ACK received from
RNS-B, containing the radio resources definition to be sent by BSS-A to the UE/MS. If the radio resource allocation is
queued by RNS-B, the A-QUEUING-INDICATION may optionally be sent back to MSC-A. The further radio resource
alocation result (A-HO-REQUEST-ACK generated from |lu-RELOCATION-REQUEST-ACK received from RNS-B or
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A-HO-FAILURE generated from RELOCATION FAILURE received from RNS-B) will be transferred to MSC-A using
the MAP-PROCESS-ACCESS-SIGNALLING request. If the radio resource allocation is not possible, the MAP-
PREPARE-HANDOVER response containing an A-HO-FAILURE will be sent to MSC-A. 3G_MSC-B will do the
same if afault is detected on the identity of the cell where the call has to be handed over. 3G_MSC-B simply reports the
eventsrelated to the dialogue. It is up to MSC-A to decide the action to perform if it receives negative responses or the
operation fails due to the expiry of the MAP-PREPARE-HANDOVER timer.

If an error related to the TCAP dialogue or to the MAP-PREPARE-HANDOVER request is returned from 3G MSC-B,
this will be indicated to MSC-A and MSC-A will terminate the handover attempt. M SC-A shall reject the handover
attempt towards BSS-A. The existing connection to the UE/M S shall not be cleared.

When the A-HO-REQUEST-ACK has been received, MSC-A shall establish acircuit between MSC-A and 3G_MSC-B
by signalling procedures supported by the network. In figure 24 thisisillustrated by the messages IAM (Initial Address
Message) and ACM (Address Complete Message) of Signalling System no 7. 3G_MSC-B awaits the capturing of the
UE/MS (section 6.2.2) on the radio path when the ACM is sent and M SC-A initiates the handover execution when ACM
isreceived (illustrated by the A-HO-COMMAND and described in the section 6.2.2).

3G_MSC-B transfers to MSC-A the acknowledgement received from the correct UE/MS (A-HO-DETECT/A-HO-
COMPLETE). The lu-RELOCATION-DETECT, if received, is converted to A-HO-DETECT and transferred to MSC-
A using the MAP-PROCESS-ACCESS-SIGNALLING request. The lu-REL OCATION-COMPLETE, when received
from the correct UE/MS, is converted to A-HO-COMPLETE and included in the MAP-SEND-END-SIGNAL request
and sent back to MSC-A. The circuit is through-connected in MSC-A when the A-HO-DETECT or the A-HO-
COMPLETE isreceived from 3G_MSC-B. The old radio channel is released when the A-HO-COMPLETE message is
received from 3G_MSC-B. The sending of the MAP-SEND-END-SIGNAL request starts the MAP supervision timer
for the MAP dialogue between MSC-A and 3G_MSC-B. When the MAP-SEND-END-SIGNAL request including the
A-HO-COMPLETE message is received in MSC-A the resourcesin BSS-A shall be cleared.

In order not to conflict with the PSTN/ISDN signalling system(s) used between MSC-A and 3G MSC-B, 3G MSC-B
must generate an answer signal when lu-RELOCATION-DETECT/COMPLETE isreceived.

3G _MSC-B shall release the Handover Number when the circuit between MSC-A and 3G MSC-B has been established.

If the circuit between MSC-A and 3G_MSC-B cannot be established (e.9. an unsuccessful backward message is received
instead of ACM). MSC-A terminates the inter3G_MSC handover attempt by sending an appropriate MAP message, for
example an ABORT.

M SC-A shall retain overall call control until the call is cleared by the fixed subscriber or the UE/MS and thereis no
further call control functions to be performed (e.g. servicing waiting calls, echo cancellers).

When MSC-A clears the call to the UE/MS it adlso clears the call control functionsin MSC-A and sends the MAP-
SEND-END-SIGNAL response to release the MAP resourcesin 3G MSC-B.

MSC-A may terminate the procedure at any time by sending an appropriate MAP message to 3G_MSC-B. If
establishment of the circuit between MSC-A and 3G_MSC-B has been initiated, the circuit must also be cleared.

The GSM to UMTS handover will be aborted by MSC-A if it detects clearing or interruption of the radio path before the
call has been established on 3G MSC-B.

8.2.2 Basic GSM to UMTS Handover procedure not requiring the
establishment of a circuit connection between MSC-A and
3G MSC-B

The basic GSM to UMTS handover procedures to be used when no circuit connection is required by MSC-A are similar
to those described in section 8.2.1 for circuit switched calls. The main differences to the procedures described in section
8.2.1 relate to the establishment of circuits between the network entities and the Handover Number allocation.

In the case of basic GSM to UMTS handover, MSC-A shall specify to 3G_MSC-B that no Handover Number is
required in the MAP-PREPARE-HANDOVER request (see TS 29.002 [12]). Asfor the basic GSM to UM TS handover
using acircuit connection, the A-HO-REQUEST s transmitted at the same time. Any subsequent Handover Number
allocation procedure will not be invoked until the completion of the basic GSM to UMTS handover procedure (see
section: Subsequent Channel Assignment using a circuit connection). 3G_MSC-B shall then perform the radio resources
alocation as described in section 8.2.1. The MAP-PREPARE-HANDOVER response shall be returned to MSC-A
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including either the trand ated response of the radio resources allocation request received from RNS-B (A-HO-
REQUEST-ACK/A-HO-FAILURE) or potentially the A-QUEUING-INDICATION. The basic GSM to UMTS
handover procedure will continue as described in section 8.2.1 except that no circuit connection will be established
towards 3G MSC-B.

The relevant case for the basic GSM to UM TS handover without circuit connection is shown in figure 25. As can be
seen the major differences to the equivalent figure 24 are the omission of any circuit establishment messaging and the
omission of handover number alocation signalling.

UE/MS/BSS-A |-~~~ =-=----""77TTooooooooooooooooooooooooooooooo RNS-B/UE/MS

A-HO-REQUIRED

MAP-Prep-Handover req.

1u-RELOCATION-REQUEST

1u-RELOCATION-REQUEST-ACK

A-HO-COMMAND MAP-Prep-Handover resp.

MAP-Process-Access-Sig req. |u-RELOCATION-DETECT

A-CLR-CMD/CO MAP-Send-End-Signal reg. |u-RELOCATION-COMHLETE

MAP-Send-End-Signa resp.

End of link

Figure 25: Basic GSM to UMTS Handover Procedure without circuit connection

8.2.3 Procedure for subsequent GSM to UMTS handover requiring a
circuit connection between 3G MSC-A and MSC-B

After the call has been handed over to MSC-B, if the UE/MS leaves the GSM area of MSC-B during the same call and
entersa UTRAN area, subsequent GSM to UMTS handover is necessary in order to continue the connection.

The following cases apply:

i) the UE/MS moves back to the areaof 3G M SC-A;

i1) the UE/MS movesinto the area of athird 3G MSC (3G_MSC-B).

In both cases the call is switched in 3G_MSC-A; the circuit between 3G M SC-A and MSC-B shall be released after a
successful subseqguent handover has been performed.

8.2.3.1 Description of subsequent GSM to UMTS handover procedure i): MSC-B to
3G MSC-A

The procedure for successful GSM to UMTS handover from MSC-B back to 3G MSC-A isshown in figure 26.
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UE/IMSRNS-B ===~ ===~ === === oo oo oo oo s s e e BSS-A/UE/MS

A-HO-REQUIRED

M A P-Prep-Sub-Handover reqg.

lu-RELOCATION-REQUEST

lu-RELOCATION-REQUEST-ACK
M A P-Prep-Sub-Handover r A-HO-COMMAND
1u-REL OCATION-DELFCT

Iu-RELOCATION-COMPLETE
MAP-Send-End-Signa resp. A-CLR-CMD/COM

Figure 26: Subsequent GSM to UMTS handover procedure i): successful handover from MSC-B to
3G _MSC-A using a circuit connection

The procedureis as follows:

MSC-B sends the MAP-PREPARE-SUBSEQUENT-HANDOVER request to 3G MSC-A indicating the new MSC
number (3G_MSC-A number), indicating also the identity of the cell where the call has to be handed over and including
acomplete A-HO-REQUEST message. (NOTE: MSC-B shall not send further MAP-PREPARE-SUBSEQUENT-
HANDOV ER requests while a handover attempt is pending or before any timeouts). Since 3G_MSC-A isthe call
controlling MSC, this M SC needs no Handover Number for routing purposes; 3G_MSC-A can immediately initiate the
search for free radio resources.

When radio resources can be assigned, 3G_MSC-A shall return in the MAP-PREPARE-SUBSEQUENT-HANDOVER
response the complete A-HO-REQUEST-ACK message generated from the lu-RELOCATION-REQUEST-ACK
received from the RNS-B and possible extra BSSMAP information, amended by 3G_MSC-A due to the possible
interworking between the BSSMAP protocol carried on the E-interface and the RANAP protocol used on the [u-
interface. If the radio resource allocation is queued by RNS-B, the A-QUEUING-INDICATION may optionally be sent
back to MSC-B. The further radio resource allocation result (A-HO-REQUEST-ACK or A-HO-FAILURE) will be
transferred to MSC-B using the MAP-FORWARD-ACCESS-SIGNALLING request. If radio resources cannot be
assigned or if afault is detected on the target cell identity, or the target cell identity in the A-HO-REQUEST is not
consistent with the target M SC number, the MAP-PREPARE-SUBSEQUENT-HANDOVER response containing an A-
HO-FAILURE message shall be given to MSC-B, in addition MSC-B shall maintain the connection with the UE/MS.

If the procedure in 3G_MSC-A is successful then MSC-B can request the UE/M S to retune to the new RNS-B on
3G _MSC-A. Thisisillustrated in figure 26 by the A-HO-COMMAND message. The operation is successfully
completed when 3G M SC-A receives the |lu-RELOCATION-COMPLETE message.

After GSM to UMTS handover 3G_MSC-A shall release the circuit to MSC-B.

3G _MSC-A must also terminate the MAP procedure for the basic handover between 3G MSC-A and MSC-B by
sending an appropriate MAP message. MSC-B will clear the resourcesin BSS-A when the MAP-SEND-END-SIGNAL
response is received.
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8.2.3.2 Description of subsequent GSM to UMTS handover procedure ii): MSC-B to
3G MSC-B”

The procedure for successful GSM to UMTS handover from MSC-B to 3G MSC-B' is shown in figure 27.

The procedure consists of two parts:

- asubseguent handover from M SC-B back to MSC-A as described in section 7.3.1 (MSC-A can also be a
3G_MSC, the procedure is the same in both cases); and

- _abasic GSM to UMTS handover from MSC-A to 3G_MSC-B' as described in section 8.2.1.

MSC-B sends the MAP-PREPARE-SUBSEQUENT-HANDOVER reguest to M SC-A indicating a new M SC number
(which isthe identity of 3G _MSC-B"), indicating also the target cell identity and including a complete A-HO-
REQUEST, MSC-A then starts a basic handover procedure towards 3G MSC-B'.

When MSC-A receives the ACM from 3G_MSC-B', MSC-A informs MSC-B that 3G_MSC-B' has successfully
allocated the radio resources on RNS-B' side by sending the MAP-PREPARE-SUBSEQUENT-HANDOVER response
containing the complete A-HO-REQUEST-ACK generated from the RELOCATION-REQUEST-ACK received from
RNS-B' and possible extra BSSMAP information, amended by MSC-A due to the possible interworking between the
BSSMAP protocol carried on the E-interface between MSC-A and 3G_MSC-B' and the BSSMAP protocol carried on
the E-interface between MSC-A and MSC-B. Now MSC-B can start the procedure on the radio path.

For MSC-A the handover is completed when it has received the MAP-SEND-END-SIGNAL REQUEST from
3G_MSC-B' containing the A-HO-COMPLETE generated from lu-RECOLATION COMPLETE received from the
RNS-B'. The circuit between MSC-A and MSC-B is released. MSC-A also sends the MAP-SEND-END-SIGNAL
response to MSC-B in order to terminate the original MAP dialogue between MSC-A and MSC-B. MSC-B releases the
radio resources when it receives this message.

If the radio resource allocation is queued by the RNS-B', the A-QUEUING-INDICATION may optionally be sent back
to MSC-B. If no radio resources can be allocated by 3G_MSC-B' or no circuit between MSC-A and 3G_MSC-B' can be
established or afault is detected on the target cell identity or the target cell identity in the A-HO-REQUEST is not
consistent with the target M SC number, MSC-A informs MSC-B by using the A-HO-FAILURE message included in the
MAP-PREPARE-SUBSEQUENT-HANDOVER response. MSC-B shall maintain the existing connection with the
UE/MS.

When the subsequent GSM to UMTS handover is completed, 3G MSC-B' is considered as 3G M SC-B. Any further
inter-M SC handover is handled as described above for a subsequent handover.
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UE/MS/BSSRNS
i TR 3G_MSC-B’ VLR-B'
MSC-A p----4--—--=-—---——- MSC-B VLR-B
A-HO-REQUIRED
M A P-Prdp-Sub-Handover reg.
MAP-Prepare-Handgver req. MAP-Allocate-Handover-INumber req.
MAP-Prepare-Handqver resp. - M AP-Send-Handover-Regort reqg.
I A Y I SN

MAP-Send-Handover-Req,. resp. (1)

MAP-Prdp-Sub-Ho resp.

A-HO-COMMAND|
lu-RELOCATION-OJETECT

MAP-Process-Accesg-Signalling req.

lu-RELOCATION-JQOMPLETE

MAP-Send-End-Sigral reg.

MAP-Send-End-Signa resp.

~_ (end of call) —— ——

MAP-Send-End-Signa resp.

NOTE 1: Can be sent at any time after the reception of IAM

Figure 27: Subsequent GSM to UMTS handover procedure ii): Successful handover from MSC-B to
3G _MSC-B' requiring a circuit connection

8.2.4 Procedure for subsequent GSM to UMTS handover not requiring a
circuit connection between 3G MSC-A and MSC-B

Asfor the subseguent GSM to UMTS handover with a circuit connection between 3G M SC-A and M SC-B, the same
two cases of subsequent handover apply:

i) the UE/MS moves back to the area of 3G MSC-A;

ii) the UE/MS moves into the area of athird 3G MSC (3G_MSC-B").
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8.2.4.1 Description of subsequent GSM to UMTS handover procedure without circuit
connection i): MSC-B to 3G MSC-A

The procedure for successful GSM to UMTS handover from MSC-B back to 3G M SC-A without circuit connection is
shown in figure 28. The only difference with the figure 26, is that no circuit release is needed between 3G MSC-A and
MSC-B.

UE/MSIRNS-B [==== ==~~~ -== === oo oo oo oo s s s e e BSS-A/UE/MS

A-HO-REQUIRED

M A P-Prep-Sub-Handover reqg.

lu-RELOCATION-REQUEST

Iu-RELOCATION-REQUEST-ACK
M A P-Prep-Sub-Handover r A-HO-COMMAND
1u-REL OCATION-DELFCT

lu-RELOCATION-COMPLETE
MAP-Send-End-Signa resp. A-CLR-CMD/COM

Figure 28: Subsequent GSM to UMTS handover procedure i): Successful handover from MSC-B to
3G _MSC-A not requiring a circuit connection

8.2.4.2 Description of subsequent GSM to UMTS handover procedure without circuit
connection ii): MSC-B to 3G MSC-B’

The procedure for successful GSM to UMTS handover from MSC-B to 3G MSC-B' isshown in figure 29.

The procedure consists of two parts:

- asubseguent handover from M SC-B back to MSC-A as described in section 7.4.1 (MSC-A can aso bea
3G_MSC, the procedure is the same in both cases); and

- _abasic GSM to UMTS handover from MSC-A to 3G_MSC-B' as described in section 8.2.2.

The only difference to the equivalent figure 27 is the omission of the circuit and handover number allocation signallings.
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pommmmm e 3G_MSC-B’ VLR-B'

MSC-A |--—--——mommm - MSC-B VLR-B

A-HO-REQUIRED
M A P-Prdp-Sub-Handover reg.

MAP-Prepare-Handgver req.

MAP-Prepare-Handqver resp.

MAP-Prdp-Sub-Ho resp.

i |
|

A-HO-COMMAND

lu-RELOCATION-OETECT

MAP-Process-Accesg-Signalling reg.

lu-RELOCATION_GOMPLETE

MAP-Send-End-Sigrjal reqg.

MAP-Send-End-Signal resp.

_ (end of link) —_ —_

MAP-Send-End-Signal resp.

Fig

ure 29: Subsequent GSM to UMTS handover procedure ii): Successful handover from MSC-B to

8.3

3G _MSC-B' without circuit connection

SRNS Relocation

The following sections describe two options for the Basic and Subsequent Rel ocation procedures. The first, as described

in section 8.3.1 and 8.3.3 respectively, provides for acircuit connection between 3G MSC-A and 3G MSC-B. The

second, as described in section 8.3.2 and 8.3.4 respectively, provides for a Basic and Subsequent Relocation without the

provision of acircuit connection between 3G MSC-A and 3G MSC-B.

Inal

the above mentioned sections, the following principles apply:

During the rel ocation resource allocation, only the handover related messages that are part of the applicable

BSSAP subset - as defined in GSM 09.08[ 7] - shall be transferred on the E-interface.

The trace related messages that are part of the applicable BSSAP subset - as defined in GSM 09.08 [7] - can be

sent by the 3G_ M SC-A on the E-interface after successful relocation resource allocation. In the sections 8.3.1
and 8.3.2, it is however allowed at basic relocation initiation on the E-Interface to transfer one trace related
message that is part of the applicable BSSAP subset - as defined in GSM 09.08 [7] - together with the applicable
handover related message. The applicable handover related message shall always appear as the first message.

During the rel ocation execution, i.e. while the UE is not in communication with the network, the 3G_MSC-A

shall queue all outgoing RANAP messages until the communication with the UE is resumed.

Finally, during supervision, i.e. while the UE isnot in the area of 3G M SC-A after asuccessful Inter-3G_ MSC

relocation, the subset of BSSAP procedures and their related messages - as defined in GSM 09.08 [7] - shall
apply on the E-Interface.
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During the intra-3G_MSC-B relocation execution, if any, the 3G M SC-B shall queue all outgoing RANAP
messages until the communication with the UE is resumed.

8.3.1 Basic relocation procedure requiring a circuit connection between
3G MSC-A and 3G MSC-B

The procedure used for successful Inter-3G_MSC SRNS relocation is shown in figure 30. Initiation of the relocation
procedure is described in section 5. The procedure described in this section makes use of messages from the Technical
Specification GSM 08.08 [5], TS 25.413 [11] and of the transport mechanism from the Mobile Application Part (MAP)
(Technical Specification TS 29.002 [12]). After an Inter-3G_MSC SRNS relocation further Intra-3G_MSC rel ocations
may occur on 3G MSC-B, these relocations will follow the procedures specified in a previous section.

RNSA | oo ] RNSB

3G_MSC-A 3G_MSC-B VLR-B
IU-REL OC-REQUI R@

MAP-Prep-Handover req. MAP-Allocate-Handover-INumber reg.

|U-RELOC-REQUEST
-RELOC-REQUEST-ACK
MAP-Prep-Handover resp. MAP-Send-Handover-Repprt req.

MAP-Send-Handover-Regort resp. (1)

IJ-RELOC-COMMANI] ACM

MAP-Process-Access-Sig req. |U-RELOC-DETECT

|U-REL-CMD/COM,| - MAP-Send-End-Signal reg. | 1U-RELOC-COMPLETE
< ! ANSWER
End of call |-————~ RELEASE

MAP-Send-End-Signal resp.

NOTE 1: Can be sent at any time after the reception of IAM

Figure 30: Basic SRNS Relocation Procedure requiring a circuit connection

Therelocation is initiated as described in section 6.2.3. (This is represented by |U-REL OC-REQUIRED in figure 30).
Upon receipt of the lU-RELOC-REQUIRED from RNS-A, 3G_MSC-A shall send aMAP-PREPARE-HANDOVER
request to 3G_MSC-B including a complete A-HO-REQUEST message. (NOTE: 3G_MSC-A shall not send further
MAP-PREPARE-HANDOV ER requests while a MAP-PREPARE-HANDOVER response is pending or before any
timeouts). The MAP-PREPARE-HANDOVER request shall carry in the A-HO-REQUEST all information needed by
3G _MSC-B for alocating radio resources in the case of SRNS relocation without lur interface, see Technical
Specification GSM 08.08 [5]. For compatibility reasons, the MAP-PREPARE-HANDOVER request will also identify
the cell to which the call isto be relocated (the cell id in the MAP message is FFS). 3G M SC-B will return the MAP-
PREPARE-HANDOVER response after having retrieved a Handover Number from its associated VLR (exchange of the
messages M AP-allocate-handover-number request and M AP-send-handover-report request). The Handover Number
shall be used for routing the connection of the call from 3G_MSC-A to 3G_MSC-B. If radio resources are availablein
3G_MSC-B, the MAP-PREPARE-HANDOVER response sent to 3G_MSC-A will contain the complete A-HO-
REQUEST-ACKNOWLEDGE message generated from the |lU-REL OC-REQUEST-ACKNOWLEDGE received from
RNS-B, containing the radio resources definition to be sent by RNS-A to the UE (in case of relocation without ur
interface) and possible extra BSSMAP information, amended by 3G_MSC-B due to the possible interworking between
the BSSMAP protocol carried on the E-interface and the BSSMAP protocol used on the A-interface. If the radio
resource allocation is queued by RNS-B, the A-QUEUING-INDICATION may optionally be sent back to 3G_MSC-A.
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The further radio resources allocation result (1U-RELOC-REQUEST-ACK or [U-RELOC-FAILURE sentin MAP as A-
HO-REQUEST-ACK or A-HO-FAILURE) will be transferred to 3G_MSC-A using the MAP-PROCESS-ACCESS
SIGNALLING request. If the radio resource allocation is not possible, the MAP-PREPARE-HANDOVER response
containing an lU-RELOCATION-FAILURE sent as A-HO-FAILURE will be sent to 3G_MSC-A. 3G_MSC-B will do
the same if afault is detected on the identity of the RNS where the call hasto be relocated. 3G_MSC-B simply reports
the events related to the dialogue. It is up to 3G_MSC-A to decide the action to perform if it receives negative responses
or the operation fails due to the expiry of the MAP-PREPARE-HANDOVER timer.

If an error related to the TCAP dialogue or to the MAP-PREPARE-HANDOVER request is returned from 3G MSC-B,
thiswill beindicated to 3G_MSC-A and 3G_M SC-A will terminate the rel ocation attempt. The existing connection to
the UE shall not be cleared.

When the A-HO-REQUEST-ACKNOWLEDGE has been received, 3G_MSC-A shall establish a circuit between
3G_MSC-A and 3G_MSC-B by signalling procedures supported by the network. In figure 30 thisisillustrated by the
messages |AM (Initial Address Message) and ACM (Address Complete Message) of Signalling Systemno 7. 3G_MSC-
B awaits the capturing of the UE (section 6.2.3) on the radio path when the ACM is sent and 3G_MSC-A initiates the
rel ocation execution when ACM isreceived (illustrated by the IU-RELOC-COMMAND and described in the section

6.2.3).

3G_MSC-B transfersto 3G_MSC-A the acknowledgement received from the correct UE (IU-RELOC-DETECT/IU-
RELOC-COMPLETE, sent as A-HO-DETECT/A-HO-COMPLETE). The IU-RELOC-DETECT, if received, is
transferred to 3G_MSC-A as A-HO-DETECT using the MAP-PROCESS-ACCESS-SIGNALLING request. The |U-
RELOC-COMPLETE, when received from the correct UE, isincluded in the MAP-SEND-END-SIGNAL request as A-
HO-COMPLETE and sent back to 3G_MSC-A. The circuit is through connected in 3G_MSC-A when the A-HO-
DETECT or the A-HO-COMPLETE isreceived from 3G_MSC-B. The old radio resources are released when the A-
HO-COMPLETE message is received from 3G_MSC-B. The sending of the MAP-SEND-END-SIGNAL request starts
the MAP supervision timer for the MAP dialogue between 3G MSC-A and 3G_MSC-B. When the MAP-SEND-END-
SIGNAL reguest including the A-HO-COMPLETE message isreceived in 3G_MSC-A, the resourcesin RNS-A shall be
released.

In order not to conflict with the PSTN/ISDN signalling system(s) used between 3G MSC-A and 3G MSC-B, 3G_MSC-
B must generate an answer signal when IU-RELOC-DETECT/COMPLETE is received.

3G _MSC-B shall release the Handover Number when the circuit between 3G M SC-A and 3G_MSC-B has been
established.

If the circuit between 3G MSC-A and 3G_MSC-B cannot be established, (e.9. an unsuccessful backward messageis
received instead of ACM) 3G_MSC-A terminates the inter-3G_M SC relocation attempt by sending an appropriate MAP
message, for example an ABORT.

3G_MSC-A shall retain overall call control until the call is cleared by the fixed subscriber or the UE and thereis no
further call control functions to be performed (e.g. servicing waiting calls, echo cancellers).

When 3G_MSC-A clearsthe call to the UE it aso clears the call control functionsin 3G_MSC-A and sends the MAP-
SEND-END-SIGNAL response to release the MAP resourcesin 3G MSC-B.

3G_MSC-A may terminate the procedure at any time by sending an appropriate MAP message to 3G MSC-B. If
establishment of the circuit between 3G MSC-A and 3G _MSC-B has been initiated, the circuit must also be cleared.

The relocation will be aborted by 3G MSC-A if it detects release or interruption of the radio path before the call has
been established on 3G M SC-B.

8.3.2 Basic relocation procedure not requiring the establishment of a
circuit connection between 3G MSC-A and 3G MSC-B
The basic SRNS relocation procedures to be used when no circuit connection is required by 3G MSC-A are similar to

those described in section 8.3.1 for circuit switched calls. The main differences to the procedures described in section
8.3.1 relate to the establishment of circuits between the network entities and the Handover Number allocation.

In the case of basic relocation, 3G M SC-A shall specify to 3G MSC-B that no Handover Number is required in the
MAP-PREPARE-HANDOVER reguest (see TS 29.002 [12]). Asfor the basic relocation using a circuit connection, the
A-HO-REQUEST istransmitted at the same time. Any subsequent Handover Number allocation procedure will not be
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invoked until the completion of the basic relocation procedure (see section: Subsequent Channel Assignment using a
circuit connection). 3G M SC-B shall then perform the radio resources allocation as described in section 8.3.1 if
applicable. The MAP-PREPARE-HANDOVER response shall be returned to 3G MSC-A including either the response
of the radio resources allocation request received from RNS-B (IU-REL OC-REQUEST-ACKNOWLEDGE/IU-
RELOC-FAILURE sent as A-HO-REQUEST-ACKNOWL EDGE/A-HO-FAILURE with possible extra BSSMAP
information. These extrainformation are amended by 3G MSC-B due to the possible interworking between the
BSSMAP protocol carried on the E-interface and the BSSMAP protocol used on the A-interface) or potentially the A-
QUEUING-INDICATION. The basic relocation procedure will continue as described in section 8.3.1 except that no
circuit connection will be established towards 3G M SC-B.

The relevant case for the basic relocation without circuit connection is shown in figure 31. As can be seen the major
differences to the equivalent figure 30 are the omission of any circuit establishment messaging and the omission of
handover number allocation signalling.

RNS-A oo RNS-B

3G_MSC-A 3G_MSC-B VLR-B
IU-RELOC-REQUI Rg

MAP-Prep-Handover req.

1U-REL OC-REQUEST

-REL OC-REQUEST-ACKH

MAP-Prep-Handover resp.

IU-RELOC-COMMANI]

MAP-Process-Access-Sig req. |U-RELOC-DETECT

|U-REL-CMD/CO MAP-Send-End-Signal reg. 1U-RELOC-COMPLETE

End of link
MAP-Send-End-Signal resp.

Figure 31: Basic SRNS relocation procedure without a circuit connection

8.3.3 Procedure for subsequent relocation requiring a circuit connection
between 3G MSC-A and 3G MSC-B

After the call has been relocated from 3G M SC-A to 3G MSC-B, if the UE leaves the area of 3G_MSC-B during the
same call, subsequent relocation is necessary in order to continue the connection when no lur interface exists between
the involved RNSs, or to optimise the transmission path when the lur interface is used.

The following cases apply:

i) the UE moves back to the area of 3G MSC-A;

i1) the UE movesinto the area of athird 3G MSC (3G_MSC-B).

In both cases the call is switched in 3G_MSC-A; the circuit between 3G M SC-A and 3G_MSC-B shall be released after
asuccessful subsequent rel ocation has been performed.
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8.3.3.1 Description of subsequent relocation procedure i): 3G MSC-B to 3G MSC-A

The procedure for successful relocation from 3G MSC-B back to 3G MSC-A is shown in figure 32.

RNS-B == m o m oo oo o RNS-A

3G_MSC-A 3G_MSC-B

lu-RELOCATION-
M AP-Prep-Sub-Handover req. REQUIRED

lu-REL OCATION-

REQUEST
1u-REL OCATION-
REQUEST-ACK MAP-Prep-Sub-Handover r 1u-REL OCATION-
1u-REI OCATION- COMMAND
1U-REL OCATION- )
COMPLETE MAP-Send-End-Signal resp. lu-REL EASE-
CMD/COM

Figure 32: Subsequent relocation procedure i) successful relocation from 3G _MSC-B to 3G_MSC-A
using acircuit connection

The procedureis as follows:

3G_MSC-B sends the MAP-PREPARE-SUBSEQUENT-HANDOVER request to 3G_MSC-A indicating the new
3G_MSC number (3G_MSC-A number), indicating also the identity of the cell (the cell id in the MAP message is FFS)
where the call hasto be relocated and including a complete A-HO-REQUEST message. (NOTE: 3G MSC-B shall not
send further MAP-PREPARE-SUBSEQUENT-HANDOV ER requests while a relocation attempt is pending or before
any timeouts). Since 3G_MSC-A isthe call controlling 3G_MSC, this 3G_MSC needs no Handover Number for routing
purposes; 3G_MSC-A can immediately initiate the rel ocation towards the target RNS.

When relocation can be initiated, 3G_MSC-A shall return in the MAP-PREPARE-SUBSEQUENT-HANDOVER
response the complete |U-REL OC-REQUEST-ACKNOWL EDGE message received from the RNS-B as A-HO-
REQUEST-ACKNOWLEDGE and possible extra BSSMAP information, amended by 3G_MSC-A due to the possible
interworking between the BSSMAP protocol carried on the E-interface and the BSSMAP protocol used on the A-
interface. If the radio resource allocation is queued by RNS-B, the A-QUEUING-INDICATION may optionally be sent
back to 3G_MSC-B. The further radio resource allocation result (1U-RELOC-REQUEST-ACK or |U-RELOC-
FAILURE, sent as A-HO-REQUEST-ACK or A-HO-FAILURE) will be transferred to 3G_MSC-B using the MAP-
FORWARD-ACCESS-SIGNALLING request. If aradio resource cannot be assigned or if afault is detected on the
target RNS identity, or the target RNS identity in the A-HO-REQUEST is not consistent with the target 3G MSC
number, the MAP-PREPARE-SUBSEQUENT-HANDOVER response containing an A-HO-FAILURE message shall be
givento 3G_MSC-B, in addition 3G_M SC-B shall maintain the connection with the UE.

If the procedure in 3G_MSC-A is successful then 3G M SC-B can request the UE to retune to the new RNS-B on
3G_MSC-A in the case of relocation without lur interface, or request RNS-B to become serving RNS in the case of
relocation with lur interface. Thisisillustrated in figure 32 by the IU-RELOC-COMMAND message. The operation is
successfully completed when 3G M SC-A receives the |U-REL OC-COMPLETE message.

After relocation 3G MSC-A shall release the circuit to 3G MSC-B.

3G _MSC-A must also terminate the MAP procedure for the basic relocation between 3G MSC-A and 3G_MSC-B by
sending an appropriate MAP message. 3G_MSC-B will release the resources in RNS-A when the MAP-SEND-END-
SIGNAL response s received.
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8.3.3.2 Description of subsequent relocation procedure ii): 3G MSC-B to 3G MSC-B’

The procedure for successful relocation from 3G MSC-B to 3G MSC-B' is shown in figure 33.

The procedure consists of two parts:

- asubsequent relocation from 3G MSC-B back to 3G M SC-A as described in section 8.3.3.1; and

- _abasic handover from 3G_MSC-A to 3G_MSC-B' as described in section 8.3.1.

3G_MSC-B sends the MAP-PREPARE-SUBSEQUENT-HANDOVER request to 3G_MSC-A indicating a new
3G_MSC number (which is the identity of 3G_MSC-B"), indicating also the target cell identity (the cell id in the MAP
message is FFS) and including a complete A-HO-REQUEST, 3G_MSC-A then starts a basic relocation procedure
towards 3G_MSC-B'.

When 3G_MSC-A receivesthe ACM from 3G_MSC-B', 3G_MSC-A informs 3G_MSC-B that 3G_MSC-B' has
successfully allocated the radio resources on RNS-B' side by sending the MAP-PREPARE-SUBSEQUENT -
HANDOV ER response containing the complete |U-REL OC-REQUEST-ACKNOWLEDGE received from RNS-B' as
A-HO-REQUEST-ACKNOWLEDGE and possible extra BSSMAP information, amended by 3G_MSC-A dueto the
possible interworking between the BSSMAP protocol carried on the E-interface between 3G MSC-A and 3G_MSC-B'
and the BSSMAP protocol carried on the E-interface between 3G MSC-A and 3G_MSC-B. Now 3G_MSC-B can start
the procedure on the radio path if needed.

For 3G_MSC-A the relocation is completed when it has received the MAP-SEND-END-SIGNAL REQUEST from
3G_MSC-B'containing the lU-REL OC-COMPLETE received from the RNS-B' as A-HO-COMPLETE. The circuit
between 3G_MSC-A and 3G_MSC-B isreleased. 3G_MSC-A also sends the MAP-SEND-END-SIGNAL response to
3G_MSC-B in order to terminate the original MAP dialogue between 3G MSC-A and 3G_MSC-B. 3G_MSC-B

rel eases the radio resources when it receives this message.

If the radio resource allocation is queued by the RNS-B', the A-QUEUING-INDICATION may optionally be sent back
to 3G_MSC-B. If no radio resource can be allocated by 3G_MSC-B' or no circuit between 3G MSC-A and 3G_MSC-B'
can be established or afault is detected on the target RNS identity or the target RNS identity in the A-HO-REQUEST is
not consistent with the target 3G M SC number, 3G_MSC-A informs 3G_MSC-B by using the A-HO-FAILURE
message included in the MAP-PREPARE-SUBSEQUENT-HANDOVER response. 3G MSC-B shall maintain the
existing connection with the UE.

When the subsequent relocation is completed, 3G MSC-B' is considered as 3G MSC-B. Any further inter-3G_MSC
relocation is handled as described above for a subsequent relocation.
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RNS-B RNS-B
S TR === - 3G_MSC-B' VLR-B'
3G_MSC-A |-{-----——ccc/ 3G_MSC-B VLR-B
|u-RELOCATION-
REQUIRED
M A P-Pré¢p-Sub-Handover reg.
MAP-Prepare-Handgver reg. MAP-Allocate-Handover-Number req.
u-RELOCATION-
EQUEST
lu-RELOCATION-~_
REQUEST-ACK
M AP-Prepare-Handgver resp. = M A P-Send-Handg@ver-Report reg.
I~
AU A 7. U I N
MAP-Send-Handover{Rep. resp. (1)
S Y\ Y A I N—

M A P-Pr¢p-Sub-Ho resp.

lu-RELOCATION-gQMD

lu-REL OCATION~
DETECT

MAP-Process-Access{Signalling reg.

Iu-RELOCATION
COMPLETE

MAP-Send-End-Sign#l reqg.

MAP-Send-End-Signal resp.

~— (end of call) - —

MAP-Send-End-Signal resp.

NOTE 1: Can be sent at any time after the reception of IAM

Figure 33: Subsequent relocation procedure ii) Successful SRNS relocation from 3G _MSC-B to
3G _MSC-B' requiring a circuit connection

8.3.4 Procedure for subsequent relocation not requiring a circuit
connection between 3G MSC-A and 3G MSC-B

As for the subseguent relocation with a circuit connection between 3G MSC-A and 3G_M SC-B, the same two cases of
subsequent relocation apply:

i) the UE moves back to the area of 3G_MSC-A;

ii) the UE movesinto the area of athird 3G MSC (3G_MSC-B)).
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8.3.4.1 Description of subsequent relocation procedure i): 3G MSC-B to 3G MSC-A

The procedure for successful relocation from 3G MSC-B back to 3G M SC-A without circuit connection is shown in
figure 34. The only difference with the figure 32 is that no circuit release is needed between 3G MSC-A and 3G M SC-

B.

RNS-B == m - m o m o oo oo e RNS-A

3G_MSC-A 3G_MSC-B

|lU-RELOCATION-
M AP-Prep-Sub-Handover req. REQUIRED

lu-REL OCATION-

REQUEST
1u-RELOCATION-
REQUEST-ACK MAP-Prep-Sub-Handover r lu-REL OCATION-
l-REL OCATION- COMMAND
|u-RELOCATION- !
COMPLETE MAP-Send-End-Signal resp. |u-REL EASE-
CMD/COM

Figure 34: Subsequent relocation procedure i) successful relocation from 3G _MSC-B to 3G_MSC-B
not requiring a circuit connection

8.3.4.2 Description of subsequent relocation procedure ii): 3G MSC-B to 3G MSC-B”

The procedure for successful relocation from 3G MSC-B to 3G MSC-B' is shown in figure 35.

The procedure consists of two parts.

- asubsequent relocation from 3G M SC-B back to 3G MSC-A as described in section 8.3.4.1; and

- abasicrelocation from 3G MSC-A to 3G MSC-B' as described in section 8.3.2.

The only difference to the equivalent figure 33 is the omission of the circuit and handover number allocation signallings.
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RNS-B RNS-B
e TS e S 3G_MSC-B' VLR-B'
3G_MSC-A |--A---------m--] 3G_MSC-B VLR-B
|u-RELOCATION-
REQUIRED

MA P-Pr¢p-Sub-Handover reg.

MAP-Prepare-Handgver reg.

u-RELOCATION-

EQUEST
lu-RELOCATION~,
REQUEST-ACK
MAP-Prepare-Handqgver resp.
M A P-Prép-Sub-Ho resp.
Iu-RELOCATION-gQMD
DETECT

MAP-Process-Access{Signaling reg

lu-REL OCATION
COMPLETE

MAP-Send-End-Signdll reg.

MAP-Send-End-Signal resp.

—_ (end of link)

MAP-Send-End-Signal resp.

Figure 35: Subsequent relocation procedure ii) Successful SRNS relocation from 3G _MSC-B to
3G _MSC-B' not requiring a circuit connection

98 Detailed procedures in MSC-A

98.1 BSS/MSC and MS/MSC procedures in MSC-A (functional
unit 1)

The handover proceduresin this functional unit consist of:
i) signaling between the MS and the MSC;

ii) signalling between the BSS and the MSC for access management.
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98.2  Call control procedures MSC-A (functional unit 2)

The call control procedures related to handover in MSC-A can be divided into two functional entities:

the first entity is the call control procedure as part of the normal interworking between the PSTN/ISDN and the
PLMN; for an MS originating call MSC-A is the originating exchange, for an M S terminating call MSC-A isthe
destination exchange.

the second entity isthe call control procedure for the connection between MSC-A and MSC-B in case of a
handover from MSC-A to MSC-B. For this call control procedure the following applies:

Call set-up

The connection to MSC-B is set up by procedures relevant to the signalling system used in the PSTN/ISDN to
which MSC-A is connected. The call is set up by using the MS Handover Number received from MSC-B as part
of the MAP procedure.

The call set-up direction will always be from MSC-A to MSC-B, even when the call was originally established by
the MS. Functional unit 2 (see figure 2) should therefore keep information on call set-up direction in order to be
ableto interpret correctly any clearing signals (see below).

The unit should indicate the address compl ete condition to functional unit 3 and through-connect without
awaiting the answer signal from MSC-B. This applies also to signalling systems where address complete signals
are not supported. In such cases an artificial address complete is established by functional unit 2.

Call clearing

Call clearing consists of two parts. after inter-M SC handover, clearing of the MS-BSS connection and clearing of
the inter-M SC connection. If arequest to release the call is generated by the network while the MSis re-tuning
from one BSS to another BSS, then MSC-A shall begin clearing the call to the network and queue the call release
to the MS until the M S has resumed communication. This includes the case when MSC-B and/or MSC-B' are
involved.

The MAP procedures are used to transfer information between MSC-B and MSC-A in order to maintain full call
control within MSC-A. MSC-A determines, based on information received from M SC-B, the appropriate signals
(according to T Sechnical-Specification-GSM 024.008 [10]) to be sent to the MS, and sends this information to
MSC-B.

When MSC-A clears the call to the MSiit also clears the call control functionsin MSC-B and sends the MAP-
SEND-END-SIGNAL response to release the MAP resourcesin MSC-B. The clearing of the connection is by
procedures relevant to the signalling system in the PSTN/ISDN to which MSC-A is connected.

When the Signalling System no 7 ISDN User Part is used, the normal symmetric release procedures apply on
both the connection to the fixed network and to MSC-B.

When asignalling system is used without a symmetric release possibility, some notice should be given to the
clear-forward and clear-back procedures.

For M S terminating calls the following conditions apply on clear-forward and clear-back:

- when aclear-forward signal isreceived on interface B' (see figure 1), MSC-A clears the circuit to MSC-B by
normal clear-forward procedures.

- when aclear-back signal isreceived from MSC-B, MSC-A starts normal clear-back procedures towards the
fixed network (interface B") and sends the clear-forward signal on interface B" in order to clear the connection
with MSC-B.

NOTE: Thiscase correspondsto afault situation.

For MS originated calls the following applies:

- when MSC-A receives a clear-back signal from MSC-B, this signal must be interpreted as indicating a clear-
forward condition. MSC-A then clears both the connection on interface B' (see figure 1) and to MSC-B by
normal clear-forward procedures.
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NOTE: Thiscase correspondsto afault situation.

- when MSC-A receives a clear-back signal on interface B', MSC-A should distinguish between national and
international connections:

for international connections where the Q.118 [1] supervisionisdonein the ISC, MSC-A sends a clear-
forward signal on both interface B' to the fixed network and interface B" to MSC-B;

for national connections or for international connections where the Q.118 [1] supervision is not donein
the ISC, atimer is started according to national practice for clear-back supervision and MSC-A proceeds
asfollows:

i) if aclear-back signal isreceived from MSC-B, MSC-A interprets this as indicating a clear-forward
condition and proceeds by clearing the connections on interface B' and to MSC-B by normal clear-
forward procedures.

ii) if the timer expires, MSC-A proceeds by normal clear-forward of the connections on interface B' and
to MSC-B.

98.3  Handover control procedures MSC-A (functional unit 3)

The procedures of functional unit 3 are given in terms of SDL diagramsin figure 418. To easily distinguish the interface
concerned the messages received or sent from this unit are prefixed with either ' MAP' for a MAP message, ‘A’ for an A-
Interface message or 'I' for an ISDN/PSTN message.

The procedures of functional unit 3 include:

i)

i)

Initiation. The initiation condition is shown by the signal A-HANDOVER-REQUIRED.

The diagram also includes queuing when there is no channel available. Calls for which handover has been
initiated should be queued with priority higher than normal calls. They should have lower priority than
emergency calls.

handover of calls within the area of MSC-A, i.e. handover casei). In this case MSC-A controls the procedures on
both the previous and the new radio channel, using signals A-HANDOV ER-REQUEST and A-HANDOVER-
COMMAND. The handover procedure is completed when A-HANDOVER-COMPLETE isreceived. If this
signal is not received, the radio path and the connection on interface B' are either released or the original
connection is maintained.

In the case of ongoing GSM voice group calls for subsequent users of the VGCS channel uplink the original
connection shall always be maintained.

For handover devices with three-party capabilities the handover device isfirst set up so that all interfaces A", A"
and B' are connected (illustrated by the signal 'set up handover device). This is done when the Handover
Command is sent to the MS . The deviceis connected in its final position (i.e. A" to B' for case ii)) (illustrated by
the signal 'connect handover device) when A-HANDOVER-COMPLETE isreceived.

iii) handover to MSC-B . This procedure is the one described in sections 7.1. and 7.2. For handover devices with

three-party capabilities the handover deviceis set-up when MSC-A sends the Handover Command to the M S,
i.e. theinterfaces A', B' and B" are then connected. The device is connected in itsfinal position (i.e. B'to B")
when the successful procedure indication is received from functional unit 4.

iv) subsequent handover to MSC-A . The procedure is described in sections 7.3. and 7.4. When a handover to M SC-

v)

A indication is received from functional unit 4, the handover deviceis set up so that interfaces B', B" and A" are
connected (for handover devices with three-party capabilities). When A-HANDOVER-COMPLETE isreceived,
the device is connected initsfinal position (i.e. B'to A").

If A-HANDOVER-COMPLETE isnot received (expiry of timer T104), the handover device releases interface A'
and returns to a position where B' and B" are connected.

subsequent handover to athird MSC (MSC-B") . The procedure is described in sections 7.3. and 7.4. The
handover device is set up initsinitial position, (i.e. interconnection of interfaces B', B" and B™) when the
connection to MSC-B' has been established. MSC-B is informed via functional unit 4 that the connection has
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been established and that the procedure on the radio path can beinitiated. The device is connected initsfinal
position (i.e. B' to B™) when a successful procedure indication is received from functional unit 4. MSC-B is
informed that all proceduresin MSC-B can be terminated (illustrated by the MAP-SEND-END-SIGNAL
response). The device returns to the state where B' and B" are connected if the subsequent handover procedure
fails.

Timersin MSC-A

The procedures are supervised by timersin order to avoid a deadlock when responses are not received or the procedures
fail. The following timers are defined:

T101: this timer supervises the queuing time for a free channel. If T101 expires, a no channel indication is
generated, aretry procedure could be applied as described in section 6.1. T101 is set by O& M.

T102: this timer supervises the time for handover completion for handover between BSSsin MSC-A.
T102 is set by O&M.

T103: this timer supervises the time between issuing an A-HANDOVER-COMMAND from MSC-A and
receiving a successful procedure indication from MSC-B. Thistimer also supervises the time
between sending an A-HO-REQUEST-ACKNOWLEDGE to MSC-B and receiving a successful
procedure indication from MSC-B'. If T103 expires, the handover procedure is terminated. T103 is
set by O& M.

T104: this timer supervises the time between sending of an A-HO-REQUEST-ACKNOWLEDGE to
MSC-B and receiving the A-HANDOVER-COMPLETE from BSS-B on MSC-A. If the timer
expires, the new radio channel isreleased and the existing handover device connection to MSC-B
ismaintained. T104 is set by O& M.

98.4  MAP procedures in MSC-A (functional unit 4)

The MAP procedures for handover are defined in Technical Specification GSM-09.TS 29.002 [12]. They include:
- procedures for basic handover;
- procedures for subsequent handover.

These procedures are as outlined in section 7.

‘ 98.5 Interworking between Handover control procedures and
MAP procedures in MSC-A

The interworking between the Handover control procedures and the MAP procedures for handover is defined in
‘ Technical Specification GSM 09.10 [8]. It includes;

- interworking at basic handover initiation;
- interworking at subsequent handover completion.

Thisinterworking is not described in this Technical Specification.

‘ 98.6  Compatibility with GSM Phase 1

If the MSC-A initiates an Inter-M SC handover procedure according to Phase 2 MAP and BSSMAP protocols while
using a Phase 1 BSSMAP protocol towards BSS-A, MSC-A has to perform the protocol interworking.

The same holdsif a Phase 2 BSSMAP protocol is used between MSC-A and BSS-A and the E-interface supports only
Phase 1 protocol.
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109 Detailed procedures in MSC-B

109.1 BSS/MSC (MS/BSS) procedures MSC-B (functional unit 1)

The handover proceduresin this functional unit consist of:
i) signalling between the MS and the MSC,;
ii) signalling between the BS and the MSC for access management.

Signals exchanged with functional unit 3 are indicated in section 109.3 below.

109.2 Call control procedures MSC-B (functional unit 2)

These procedures relate to the call control in MSC-B of the "handover" connection with MSC-A. For these procedures
the following apply:

Call set-up
The connection is set up by MSC-A. MSC-B should provide, if possible, the following backward signals:
- signalsindicating unsuccessful call set-up and, if possible, the cause of call failure;
- address complete signal;
- answer signa (see NOTE).

NOTE: Theanswer signa is not related to answering by the MS and it has no meaning in the handover procedure
between MSC-A and MSC-B. But after successful handover or successful subsegquent channel assignment
using acircuit connection between MSC-A and MSC-B this signal is needed for bringing the connection
in the answered state in the intermediate PSTN/ISDN exchanges.

There will be no indication that the call appliesto a handover. Thisinformation has to be derived fromthe MS
Handover Number received during call set-up in relation to the earlier MAP-PREPARE-HANDOVER
request/MAP-PREPARE-HANDOVER response procedure between MSC-A and MSC-B.

Call clearing

Call clearing consists of two parts after inter-M SC handover: clearing of the BSS-M S connection and clearing of
the inter-M SC connection, this caseis only applicable to calls successfully handed over. If arequest to release
the call is generated by the network while the MSis re-tuning from one BSS to another BSS, then MSC-B shall
begin clearing the call to the network and queue the call release to the MS until the MS has resumed
communication.

The MAP isused to transfer information between MSC-A and MSC-B in order to make it possible for MSC-B to

send the appropriate signals to the MS, specified in TS echnical-Specification- GSM-04- 24.008 [10], and still
leave the call control to MSC-A. MSC-A normally initiates release of the connection between MSC-A and M SC-

B. Exceptionally MSC-B is allowed to rel ease the connection if no MAP-SEND-END-SIGNAL responseis
received, or if the Handover is to be aborted.

When the Signalling System no 7 ISDN User Part is used, the normal symmetric release procedures apply. When
asignalling system is used without a symmetric rel ease possibility or afault condition occurs, the following may

apply:
- when MSC-B receives a clear-forward signal from MSC-A, it shall release the radio resources,

- infault situation eg. machine malfunction or loss of the connection on interface A, MSC-B may send a clear-
back signal to MSC-A.
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109.3 Handover control procedures MSC-B (functional unit 3)

The procedures of functional unit 3 are given in form of SDL diagramsin figure 429. To easily distinguish the interface
concerned the messages received or sent from this unit are prefixed with either 'MAP' for aMAP message, ‘A’ for an A-
Interface message or 'I' for an ISDN/PSTN message. The procedure in functional unit 3 include:

i) handover from MSC-A.

Thiscaseisinitiated by MSC-A, and includes all ocation and establishment of the new radio channel. The
procedure is outlined in sections 7.1. and 7.2.

ii) Intra-M SC handovers within the area controlled by M SC-B.

This procedure is the same as that of i) in section 98.3, except that the A-HANDOVER-REQUERED is received
by MSC-B.

iii) subsequent handover to another MSC (MSC-A or MSC-B").

Theinitiation procedure is essentially the same as that of i) of section 98.3. The Handover Command to the MS
is now generated by MSC-B after the A-HO-REQUEST-ACKNOWLEDGE isreceived from MSC-A (via
functional unit 4). The procedure is terminated in MSC-B when MSC-B receives a terminate procedure
indication from functional unit 4.

Timersin MSC-B

The following procedures are supervised by timersin order to avoid a deadlock when responses are not received or the
procedures fail.

The following timers are defined:
T201: this timer supervises the queuing time for afree channel. T201 is set by O&M.

T202: this timer supervises the time for handover completion for handover between BSSsin MSC-B. If
T202 expires, the radio path and the connection on interface B' are released. T202 is set by O& M.

T204: this timer supervises the time between sending of address complete message to MSC-A and
receiving the A-HANDOVER-COMPLETE from BSS-B on MSC-B. Thistimer also supervises
the time between issuing the handover command to the MS and receiving the MAP-SEND-END-
SIGNAL response from MSC-A, for a subsequent handover. In the case of a handover without
circuit connection between MSC-A and MSC-B this timer supervises the time between issuing the
A-HO-REQUEST-ACKNOWLEDGE to the MSC-A and receiving the A-HANDOVER-
COMPLETE from BSS-B on MSC-B. If the timer expires, then any new radio channel is released.
T204 is set by O&M.

T210: thistimer is used to supervise the time for establishing a circuit connection from MSC-A to MSC-
B. When T210 expires, the allocated channel in MSC-B isreleased. T210 is set by O&M. This
timer is not started when MSC-A explicitly indicates that no handover number is needed.

T211: thistimer is used to control the time between requesting a subsequent handover (A-HO-REQUEST
to the MSC-A) and receiving the response from MSC-A (A-REQUEST-ACKNOWLEDGE/A-HO-
FAILURE). If T211 expires, the existing connection with the MSis maintained. T211 is set by
O&M.
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109.4 MAP procedures MSC-B (functional unit 4)

The MAP procedures for handover are defined in Technical Specification GSM-09.TS 29.002 [12]. They include:
- procedures for basic handover;
- procedures for subsequent handover;
- procedures for obtaining the handover number from the VLR.

These procedures are outlined in section 7.

‘ 109.5 Interworking between Handover control procedures and
MAP procedures in MSC-B

The interworking between the Handover control procedures and the MAP procedures for handover is defined in
‘ Technical Specification GSM 09.10 [8]. It includes;

- interworking at basic handover completion;
- interworking at subsequent handover initiation.

Thisinterworking is not described in this Technical Specification.

‘ 109.6 Compatibility with GSM Phase 1

If the MSC-B accepts an Inter-M SC handover procedure according to Phase 2 MAP and BSSMAP protocols while
using a Phase 1 BSSMAP protocol towards BSS-B, MSC-B has to perform the protocol interworking.

The same holdsif a Phase 1 MAP protocol is requested on the E-interface and MSC-B uses a Phase 2 BSSMAP
protocol towards BSS-B.

11 Detailed procedures in 3G MSC-A

For detailed proceduresin MSC-A at handover within the GSM network, please see chapter 9 ‘ Detailed proceduresin
MSC-A'.

11.1 RNC/BSC/3G MSC and UE/MS/3G MSC procedures in
3G MSC-A (functional unit 1)

The handover/relocation procedures in this functional unit consist of:

i) signalling between the UE/MS and the 3G_MSC;

i1) signalling between the RNS/BSS and the 3G M SC for access management.

11.2 Call control procedures 3G MSC-A (functional unit 2)

The call control procedures related to handover/relocation in 3G MSC-A can be divided into two functional entities:

- _thefirst entity is the call control procedure as part of the normal interworking between the PSTN/ISDN and the
PLMN/UTRAN; for an UE/MS originating call 3G_MSC-A is the originating exchange, for an UE/MS
terminating call 3G_MSC-A is the destination exchange.

- the second entity is the call control procedure for the connection between 3G MSC-A and 3G MSC-B in case
of ahandover/relocation from 3G MSC-A to 3G M SC-B. For this cal control procedure the following applies:
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Call set-up

The connection to 3G M SC-B is set up by procedures relevant to the signalling system used in the PSTN/ISDN
to which 3G_MSC-A is connected. The call is set up by using the Handover Number received from 3G_MSC-B
as part of the MAP procedure.

The call set-up direction will always be from 3G MSC-A to 3G_MSC-B, even when the call was originaly
established by the UE/MS. Functional unit 2 (see figure 5) should therefore keep information on call set-up
direction in order to be able to interpret correctly any clearing signals (see below).

The unit should indicate the address complete condition to functional unit 3 and through-connect without
awaiting the answer signal from 3G_MSC-B. This applies also to signalling systems where address compl ete
signals are not supported. |n such cases an artificial address complete is established by functional unit 2.

Call clearing

Call clearing consists of two parts: after handover/relocation, clearing of the RNS UE/MS or BSSUE/MS
connection and clearing of the inter-3G_M SC connection. If arequest to release the call is generated by the
network while the UE/M S is re-tuning from one RNS/BSS to another RNS/BSS, then 3G M SC-A shall begin
clearing the call to the network and gueue the call release to the UE/M S until the UE/M S has resumed
communication. Thisincludes the case when 3G_MSC-B and/or 3G_MSC-B' are involved.

The MAP procedures are used to transfer information between 3G MSC-B and 3G MSC-A in order to maintain
full call control within 3G MSC-A. 3G_MSC-A determines, based on information received from 3G MSC-B,
the appropriate signals (according to TS 24.008 [10]) to be sent to the UE/M S, and sends this information to

3G _MSC-B.

When 3G_MSC-A clearsthe cal to the UE/MS it also clears the call control functionsin 3G_MSC-B and sends
the MAP-SEND-END-SIGNAL response to release the MAP resourcesin 3G_MSC-B. The clearing of the
connection is by procedures relevant to the signalling system in the PSTN/ISDN to which 3G MSC-A is
connected.

When the Signalling System no 7 ISDN User Part is used, the normal symmetric release procedures apply on
both the connection to the fixed network and to 3G M SC-B.

When asignalling system is used without a symmetric release possibility, some notice should be given to the
clear-forward and clear-back procedures.

For UE/MS terminating calls the following conditions apply on clear-forward and clear-back:

- when aclear-forward signal is received on interface B' (see figure 4), 3G_MSC-A clears the circuit to
3G_MSC-B by normal clear-forward procedures.

- _when aclear-back signal isreceived from 3G MSC-B, 3G_MSC-A starts normal clear-back procedures
towards the fixed network (interface B") and sends the clear-forward signal on interface B" in order to clear
the connection with 3G_MSC-B.

NOTE: This case corresponds to afault situation.

For UE/MS originated calls the following applies:

- when 3G_MSC-A receives aclear-back signal from 3G_MSC-B, this signal must be interpreted as indicating
aclear-forward condition. 3G MSC-A then clears both the connection on interface B' (see figure 4) and to
3G_MSC-B by normal clear-forward procedures.

NOTE: This case corresponds to afault situation.

- when 3G_MSC-A receives aclear-back signal oninterface B', 3G_MSC-A should distinguish between
national and international connections:

for international connections where the Q.118 [1] supervision isdonein the ISC, 3G M SC-A sends a
clear-forward signal on both interface B' to the fixed network and interface B" to 3G MSC-B;
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for national connections or for international connections where the Q.118 [1] supervision is not donein
the ISC, atimer is started according to national practice for clear-back supervision and MSC-A proceeds
asfollows:

i) if aclear-back signal isreceived from 3G_MSC-B, 3G MSC-A interprets this asindicating a clear-
forward condition and proceeds by clearing the connections on interface B' and to 3G MSC-B by
normal clear-forward procedures.

ii) if thetimer expires, 3G_MSC-A proceeds by normal clear-forward of the connections on interface B
and to 3G_MSC-B.

11.3 Handover/Relocation control procedures 3G MSC-A
(functional unit 3)

The procedures of functional unit 3 are given in terms of SDL diagramsin figure 43. To easily distinguish the interface
concerned the messages received or sent from this unit are prefixed with either 'MAP' for aMAP message, 'A' for an A-
Interface message, 'I' for an ISDN/PSTN message or ‘U’ for an |u-message.

The procedures of functional unit 3 include:

i) _Initiation. The initiation condition is shown by the signal |[u-RELOCATION-REQUIRED or A-HANDOVER-
REQUIRED.

The diagram aso includes gueuing when there is no channel available. Calls for which handover/relocation has
been initiated should be queued with priority higher than normal calls. They should have lower priority than

emergency calls.

ii) handover/relocation of calls within the area of 3G MSC-A, i.e. handover/relocation case ).

In the handover/relocation from RNS-A/BSS-A to RNS-B/BSS-B 3G_MSC-A controls the procedures on both
the previous and the new radio channel, using signals lu-RELOCATION-REQUEST/A-HANDOVER-
REQUEST and Iu-RELOCATION-COMMAND/A-HANDOVER-COMMAND. The handover/relocation
procedure is completed when Iu-RELOCATION-COMPLETE/A-HANDOVER-COMPLETE isreceived. If this
signal is not received, the radio path and the connection on interface B' are either released or the original
connection is maintained.

For handover/relocation devices with three-party capabilities the device isfirst set up so that all interfaces [U/A',
Iu"/A" and B' are connected (illustrated by the signal 'set up handover device). Thisis done when the Relocation
Command is sent to serving RNS or Handover Command is sent to the serving BSS. The device is connected in
itsfinal position (i.e. Iu’’/ A" to B' for caseii)) (illustrated by the signal 'connect handover device) when lu-
RELOCATION-COMPLETE/A-HANDOVER-COMPLETE isreceived.

iii) relocation to 3G_MSC-B. This procedure is the one described in sections 8.3.1 and 8.3.2. For
handover/rel ocation devices with three-party capabilities the device is set-up when 3G MSC-A sends the
Relocation Command to the UE, i.e. the interfaces Iu', B' and B" are then connected. The device is connected in
its final position (i.e. B' to B") when the successful procedure indication is received from functional unit 4.

iv) UMTS to GSM handover to MSC-B. This procedure is the one described in sections 8.1.1 and 8.1.2. For
handover/relocation devices with three-party capabilities the device is set-up when 3G MSC-A sends the
Relocation Command to the serving RNS, i.e. the interfaces Iu', B' and B" are then connected. The deviceis
connected initsfinal position (i.e. B' to B") when the successful procedure indication is received from functional
unit 4.

v) GSM to UMTS handover to 3G_MSC-B. This procedure is the one described in sections 8.2.1 and 8.2.2. For
handover/relocation devices with three-party capabilities the device is set-up when MSC-A sends the Handover
Command to the serving BSS, i.e. the interfaces A', B' and B" are then connected. The deviceis connected in its
final position (i.e. B' to B") when the successful procedure indication is received from functional unit 4.

vi) subsequent relocation from 3G_MSC-B to 3G_MSC-A. The procedure is described in sections 8.3.3.1 and
8.3.4.1. When arelocation to 3G_MSC-A indication is received from functional unit 4, the handover/relocation
deviceis set up so that interfaces B', B" and Iu' are connected (for devices with three-party capabilities). When
lu-RELOCATION-COMPLETE isreceived, the deviceis connected in itsfinal position (i.e. B' to [u).
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If lu-RELOCATION-COMPLETE is not received (expiry of timer T704), the handover/relocation device
releases interface [u' and returns to a position where B' and B" are connected.

vii) subsequent GSM to UMTS handover from MSC-B to 3G_MSC-A. The procedure is described in sections
8.2.3.1 and 8.2.4.1. When a handover to 3G_MSC-A indication is received from functional unit 4, the handover
deviceis set up so that interfaces B', B" and A" are connected (for handover devices with three-party capabilities).
When A-REL OCATION-COMPLETE is received, the device is connected in its final position (i.e. B' to [u').

If A-RELOCATION-COMPLETE is not received (expiry of timer T504), the device releases interface [u' and
returns to a position where B' and B" are connected.

viii) subsequent UMTS to GSM handover from 3G_MSC-B to MSC-A. The procedure is described in sections
8.1.3.1 and 8.1.4.1. When a handover to MSC-A indication is received from functional unit 4, the handover
deviceis set up so that interfaces B', B" and |u' are connected (for handover devices with three-party
capabilities). When A-HANDOVER-COMPLETE is received, the device is connected inits final position (i.e. B'

toA").

If AAHANDOVER-COMPLETE is not received (expiry of timer T304), the device releases interface A' and
returns to a position where B' and B" are connected.

ix) subsequent relocation from 3G MSC-B to athird 3G MSC (3G_MSC-B"). The procedure is described in
sections 8.3.4.2 and 8.3.5.2. The handover/relocation deviceis set up initsinitial position, (i.e. interconnection
of interfaces B', B" and B"") when the connection to 3G_MSC-B' has been established. 3G_MSC-B isinformed
viafunctional unit 4 that the connection has been established and that the procedure on the radio path can be
initiated. The deviceis connected initsfinal position (i.e. B' to B™) when a successful procedure indication is
received from functional unit 4. 3G_MSC-B isinformed that all proceduresin 3G_MSC-B can be terminated
(illustrated by the MAP-SEND-END-SIGNAL response). The device returns to the state where B' and B" are
connected if the subsequent relocation procedure fails.

x) subsequent UM TS to GSM handover from 3G_MSC-B to athird MSC (MSC-B’). The procedureis described in
sections 8.1.3.2 and 8.1.4.2. The handover/relocation device is set up initsinitial position, (i.e. interconnection
of interfaces B', B" and B™) when the connection to MSC-B' has been established. 3G_MSC-B isinformed via
functional unit 4 that the connection has been established and that the procedure on the radio path can be
initiated. The deviceis connected initsfinal position (i.e. B' to B™) when a successful procedure indication is
received from functional unit 4. 3G_MSC-B isinformed that all proceduresin 3G_MSC-B can be terminated
(illustrated by the MAP-SEND-END-SIGNAL response). The device returns to the state where B' and B" are
connected if the subsequent UM TS to GSM handover procedure fails.

xi) subsequent GSM to UMTS handover from MSC-B to athird MSC (3G_MSC-B’). The procedure is described in
sections 8.2.3.2 and 8.2.4.2. The handover/relocation deviceis set up initsinitial position, (i.e. interconnection
of interfaces B', B" and B"") when the connection to 3G_MSC-B' has been established. MSC-B isinformed via
functional unit 4 that the connection has been established and that the procedure on the radio path can be
initiated. The deviceis connected initsfinal position (i.e. B' to B™) when a successful procedure indication is
received from functional unit 4. MSC-B isinformed that all proceduresin MSC-B can be terminated (illustrated
by the MAP-SEND-END-SIGNAL response). The device returns to the state where B' and B" are connected if
the subsequent GSM to UMTS handover procedure fails.

Timersin 3G_MSC-A.

The procedures are supervised by timersin order to avoid a deadlock when responses are not received or the procedures
fail.

The following timers are defined for SRNS Relocation:

T701: this timer supervises the queuing time for a free channel for the relocation inside UMTS. If T701
expires, ano channel indication is generated and 3G_M SC-A will terminate the rel ocation as
described in section 6.2.3. T701 is set by O& M.

T702: this timer supervises the time for relocation completion for relocation between RNSsin 3G MSC-
A.T702is set by O&M.
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T703:

this timer supervises the time between issuing an [U-RELOCATION-COMMAND from 3G_MSC-

T704.

A and receiving a successful procedure indication from 3G_MSC-B. Thistimer also supervises the
time between sending an A-HANDOV ER-REQUEST-ACKNOWLEDGE to 3G_MSC-B and
receiving a successful procedure indication from 3G_MSC-B'. If T703 expires, the relocation
procedure isterminated. T703 is set by O& M.

this timer supervises the time between sending of an A-HANDOV ER-REQUEST -

ACKNOWLEDGE to 3G_MSC-B and receiving the lu-RELOCATION-COMPLETE from RNS-B
on 3G_MSC-A. If the timer expires, the new radio channel is released and the existing
handover/rel ocation device connection to 3G M SC-B is maintained. T704 is set by O& M.

The following timers are defined for UMTS to GSM handover:

T301:

this timer supervises the queuing time for a free channel for the UMTS to GSM handover. If T301

T302:

expires, ano channel indication is generated and 3G M SC-A will terminate the handover as
described in section 6.2.3. T301 is set by O& M.

this timer supervises the time for UMTS to GSM handover completion for handover from RNS to

T303:

BSSin3G MSC-A. T302 is set by O&M.

this timer supervises the time between issuing an [U-RELOCATION-COMMAND from 3G_MSC-

T304:

A and receiving a successful procedure indication from MSC-B. Thistimer also supervises the
time between sending an A-HO-REQUEST-ACKNOWLEDGE to MSC-B and receiving a
successful procedure indication from MSC-B'. If T303 expires, the UMTS to GSM handover
procedure is terminated. T303 is set by O& M.

this timer supervises the time between sending of an A-HO-REQUEST-ACKNOWLEDGE to

MSC-B and receiving the A-HANDOVER-COMPLETE from BSS-B on 3G_MSC-A. If the timer
expires, the new radio channel is released and the existing handover device connection to M SC-B
is maintained. T304 is set by O& M.

The following timers are defined for GSM to UMTS handover:

T501:

this timer supervises the queuing time for afree channel for the GSM to UMTS handover. If T501

T502:

expires, ano channel indication is generated and 3G M SC-A will terminate the handover as
described in section 6.2.3. T501 is set by O& M.

this timer supervises the time for GSM to UMTS handover completion for handover from BSS to

T503:

RNSin3G_MSC-A. T502 is set by O&M.

this timer supervises the time between issuing an A-HANDOVER-COMMAND from MSC-A and

T504.

receiving a successful procedure indication from 3G_MSC-B. Thistimer also supervisesthe time
between sending an A-HANDOV ER-REQUEST-ACKNOWLEDGE to 3G_MSC-B and receiving
a successful procedure indication from 3G_MSC-B'. If T503 expires, the GSM to UMTS handover
procedure isterminated. T503 is set by O& M.

this timer supervises the time between sending of an A-HANDOV ER-REQUEST -

11.4

ACKNOWLEDGE to 3G_MSC-B and receiving the lu-RELOCATION-COMPLETE from RNS-B
on 3G_MSC-A. If the timer expires, the new radio channel is released and the existing handover
device connection to MSC-B is maintained. T504 is set by O& M.

MAP procedures in 3G MSC-A (functional unit 4)

The MAP procedures for handover/relocation are defined in TS 29.002 [12]. They include:

- procedures for basic handover/relocation;

- procedures for subsequent handover/rel ocation.

These procedures are as outlined in section 8.
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11.5 Interworking between Handover/Relocation control
procedures and MAP procedures in 3G MSC-A

The interworking between the Handover/Rel ocation control procedures and the MAP procedures for
handover/relocation is defined in GSM 29.010 [8]. It includes:

- interworking at basic handover/relocation initiation;

- interworking at subseqguent handover/relocation compl etion.

This interworking is not described in this Technical Specification.

11.6 Compatibility with GSM Phase 1

Interworking with the GSM Phase 1 is not supported.

11.7 Protocol interworking

If the 3G_MSC-A accepts an Inter-3G M SC handover/rel ocation procedure according to Phase 2 MAP and BSSMAP
protocols while using a RANAP protocol towards RNS-A, 3G MSC-A has to perform the protocol interworking.

The same holds if 3G_MSC-A initiates a subsequent handover/rel ocation while using a RANAP protocol towards RNS-
B.

12 Detailed procedures in 3G MSC-B

For detailed proceduresin 3G_MSC-B at handover within the GSM network, please see chapter 10 ‘Detailed
proceduresin MSC-B’.

12.1 RNC/BSC/3G MSC (UE/MS/RNC/BSC) procedures in
3G MSC-B (functional unit 1)

The Intraand Inter-3G_MSC handover/relocation procedures in this functional unit consist of:

i) signalling between the UE/MS and the 3G_MSC;

ii) signalling between the RNS/BSS and the 3G M SC for access management.

Signals exchanged with functional unit 3 are indicated in section 12.3 below.

12.2 Call control procedures 3G MSC-B (functional unit 2)

These procedures relate to the call control in 3G M SC-B of the"3G_MSC handover/relocation” connection with
3G _MSC-A. For these procedures the following apply:

Call set-up

The connection is set up by 3G MSC-A. 3G _MSC-B should provide, if possible, the following backward
signals:

- signasindicating unsuccessful call set-up and, if possible, the cause of call failure;

- address complete signal;

- _answer signal (see NOTE).
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NOTE: Theanswer signal is not related to answering by the UE/M S and it has no meaning in the 3G MSC

handover/rel ocation procedure between 3G_MSC-A and 3G_MSC-B. But after successful

handover/rel ocation or successful subseguent channel assignment using a circuit connection between
3G_MSC-A and 3G_MSC-B this signal is needed for bringing the connection in the answered state in the
intermediate PSTN/ISDN exchanges.

There will be no indication that the call appliesto a3G M SC handover/relocation. This information has to be

derived from the UE/M S Handover Number received during call set-up in relation to the earlier MAP-
PREPARE-HANDOV ER request/MAP-PREPARE-HANDOV ER response procedure between 3G_MSC-A and
3G _MSC-B.

Call clearing

Call clearing consists of two parts after inter-3G_MSC handover/rel ocation: clearing of the RNS-UE/MS or the

BSS-UE/MS connection and clearing of theinter-3G_M SC connection, these cases are only applicable to calls
successfully handed over or relocated. If arequest to release the call is generated by the network while the
UE/MSisretuning from one RNS/BSS to another RNS/BSS, then 3G_M SC-B shall begin clearing the call to
the network and queue the call release to the UE/M S until the UE/M S has resumed communication.

The MAP is used to transfer information between 3G MSC-A and 3G_MSC-B in order to make it possible for

3G_MSC-B to send the appropriate signals to the UE/MS, specified in TS 24.008 [10], and still leave the call
control to 3G_MSC-A. 3G_MSC-A normally initiates release of the connection between 3G_MSC-A and
3G_MSC-B. Exceptionally 3G_MSC-B is allowed to release the connection if no MAP-SEND-END-SIGNAL
responseisreceived, or if the 3G_MSC Handover/Relocation is to be aborted.

When the Signalling System no 7 ISDN User Part is used, the normal symmetric release procedures apply. When

asignalling system is used without a symmetric release possibility or afault condition occurs, the following may
apply:

- when 3G _MSC-B receives a clear-forward signal from 3G_MSC-A, it shall release the radio resources;

- infault situation e.qg. machine malfunction or loss of the connection on interface lu or interface A, 3G_MSC-
B may send a clear-back signal to 3G MSC-A.

12.3 Handover/Relocation control procedures in 3G MSC-B

(functional unit 3)

The procedures of functional unit 3 are given in form of SDL diagramsin figure 44. To easily distinguish the interface

concerned the messages received or sent from this unit are prefixed with either 'MAP' for aMAP message, ‘A’ for an A-

Interface message, ‘IU’ for an lu-Interface message or 'I' for an ISDN/PSTN message. The procedure in functional unit 3

include:

i)

Inter 3G_MSC handover/relocation from 3G_MSC-A.

Thiscaseisinitiated by 3G_MSC-A, and includes allocation and establishment of the new radio resources. The

procedure is outlined in sections 8.1.1 and 8.1.2. for UMTS to GSM handover, sections 8.2.1 and 8.2.2 for GSM
to UMTS handover and sections 8.3.1 and 8.3.2 for relocation.

ii) Intra3G_MSC UMTSto GSM handovers within the area controlled by 3G MSC-B.

This procedure is the same as that of ii) in section 11.3, except that the [U-RELOCATION-REQUERED is

received by 3G M SC-B.

iii) Intra3G_MSC GSM to UMTS handovers within the area controlled by 3G M SC-B.

This procedure is the same as that of ii) in section 11.3, except that the A-HANDOV ER-REQUERED s received

by 3G_MSC-B.

iv) Intra3G_MSC SRNS Relocation within the area controlled by 3G MSC-B.

This procedure is the same as that of ii) in section 11.3, except that the [U-RELOCATION-REQUERED is

received by 3G MSC-B.
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v) subsequent handover/relocation to another 3G MSC (3G MSC-A or 3G_MSC-B).

Theinitiation procedure is essentially the same as that of i) of section 11.3. The Handover Command to the BSS

or the Relocation Command to the RNS is now generated by 3G M SC-B after the A-HO-REQUEST -

ACKNOWLEDGE isreceived from 3G_MSC-A (viafunctional unit 4). The procedureisterminated in

3G_MSC-B when 3G_MSC-B receives aterminate procedure indication from functional unit 4.

Timersin3G_MSC-B

The following procedures are supervised by timers in order to avoid a deadlock when responses are not received or the

procedures fail.

The following timers are defined for UMTS to GSM handover:

T401.

this timer supervises the queuing time for afree channel. T401 is set by O& M.

T402:

this timer supervises the time for handover completion for UMTS to GSM handover from RNS to

T404.

BSSin 3G _MSC-B. If T402 expires, the radio path and the connection on interface B' are released.
T402 is set by O& M.

this timer supervises the time between sending of address complete message to 3G MSC-A and

T410:

receiving the A-HANDOVER-COMPLETE from BSS-B on 3G_MSC-B. Thistimer also
supervises the time between issuing the handover command to the UE/M S and receiving the MAP-
SEND-END-SIGNAL response from 3G_MSC-A, for a subsequent handover from UMTS to
GSM. Inthe case of aUMTS to GSM handover without circuit connection between 3G MSC-A
and 3G_MSC-B this timer supervises the time between issuing the A-HO-REQUEST -
ACKNOWLEDGE to the 3G_MSC-A and receiving the A-HANDOVER-COMPLETE from BSS-
B on 3G_MSC-B. If the timer expires, then any new radio channel is released. T404 is set by
O&M.

this timer is used to supervise the time for establishing a circuit connection from 3G MSC-A to

T411.

3G _MSC-B. When T410 expires, the allocated channel in 3G MSC-B isreleased. T410 is set by
O&M. Thistimer is not started when 3G_MSC-A explicitly indicates that no handover number is
needed.

thistimer is used to control the time between reguesting a subsequent UM TS to GSM handover

(A-HO-REQUEST to the 3G_MSC-A) and receiving the response from 3G_MSC-A (A-HO-
REQUEST-ACKNOWLEDGE/A-HO-FAILURE). If T411 expires, the existing connection with
the UE/MSis maintained. T411 is set by O& M.

The following timers are defined for GSM to UMTS handover

T601.

this timer supervises the queuing time for afree radio resource. T601 is set by O& M.

T602:

this timer supervises the time for handover completion for GSM to UMTS handover from BSS to

T604.

RNSin 3G _MSC-B. If T602 expires, the radio path and the connection on interface B' are
released. T602 is set by O& M.

this timer supervises the time between sending of address complete message to 3G MSC-A and

T1610:

receiving the lu-RELOCATION-COMPLETE from RNS-B on 3G_MSC-B. Thistimer aso
supervises the time between issuing the handover command to the UE/M S and receiving the MAP-
SEND-END-SIGNAL response from 3G_MSC-A, for a subsequent handover from GSM to
UMTS. In the case of a GSM to UMTS handover without circuit connection between 3G_MSC-A
and 3G_MSC-B this timer supervises the time between issuing the A-HO-REQUEST -
ACKNOWLEDGE to the 3G_MSC-A and receiving the lu-RELOCATION-COMPLETE from
RNS-B on 3G_MSC-B. If the timer expires, then any new radio resourceisreleased. T604 is set by
O&M.

this timer is used to supervise the time for establishing a circuit connection from 3G MSC-A to

3G _MSC-B. When T610 expires, the allocated radio resourcein 3G MSC-B isreleased. T610 is
set by O& M. Thistimer is not started when 3G MSC-A explicitly indicates that no handover
number is needed.
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T611: thistimer is used to control the time between requesting a subsequent GSM to UMTS handover
(A-HO-REQUEST to the 3G_MSC-A) and receiving the response from 3G MSC-A (A-HO-
REQUEST-ACKNOWLEDGE/A-HO-FAILURE). If T611 expires, the existing connection with
the UE/MSis maintained. T611 is set by O& M.

The following timers are defined for SRNS Relocation

T801: this timer supervises the queuing time for afree radio resource. T801 is set by O& M.

T802: this timer supervises the time for relocation completion for relocation between RNSsin 3G M SC-
B. If T802 expires, the radio path and the connection on interface B' are released. T802 is set by
O&M.

T804: this timer supervises the time between sending of address complete message to 3G M SC-A and

receiving the lu-RELOCATION-COMPLETE from RNS-B on 3G_MSC-B. Thistimer also
supervises the time between issuing the handover command to the UE and receiving the MAP-
SEND-END-SIGNAL response from 3G_MSC-A, for a subsequent relocation. In the case of a
rel ocation without circuit connection between 3G_MSC-A and 3G_MSC-B this timer supervises
the time between issuing the A-HO-REQUEST-ACKNOWLEDGE to the 3G_MSC-A and
receiving the lu-RELOCATION-COMPLETE from RNS-B on 3G_MSC-B. If the timer expires,
then any new radio resource isreleased. T804 is set by O& M.

T810: this timer is used to supervise the time for establishing a circuit connection from 3G_MSC-A to
3G_MSC-B. When T810 expires, the allocated channel in 3G MSC-B isreleased. T810 is set by
O&M. Thistimer is not started when 3G_MSC-A explicitly indicates that no handover number is
needed.

T811: thistimer is used to control the time between requesting a subsequent relocation (A-HO-
REQUEST to the 3G_MSC-A) and receiving the response from 3G_MSC-A (A-HO-REQUEST -
ACKNOWLEDGE/A-HO-FAILURE). If T811 expires, the existing connection with the UE is
maintained. T811 is set by O& M.

12.4 MAP procedures in 3G MSC-B (functional unit 4)

The MAP procedures for handover/relocation are defined in TS 29.002 [12]. They include:

- procedures for basic handover/relocation;

- procedures for subseguent handover/rel ocation;

- procedures for obtaining the handover number from the VLR.

These procedures are outlined in section 8.

12.5 Interworking between Handover/Relocation control
procedures and MAP procedures in 3G MSC-B

The interworking between the Handover/Rel ocation control procedures and the MAP procedures for
handover/relocation is defined in TS 29.010 [8]. It includes:

- interworking at basic handover/relocation completion;

- interworking at subsequent handover/rel ocation initiation.

This interworking is not described in this Technical Specification.
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12.6 Compatibility with GSM Phase 1

GSM phase 1 is not supported.

12.7 Protocol interworking

If the 3G _MSC-B accepts an Inter-3G_M SC handover/rel ocation procedure according to Phase 2 MAP and BSSMAP
protocols while using a RANAP protocol towards RNS-B, 3G_MSC-B hasto perform the protocol interworking.

The same holds if 3G MSC-B initiates a subsequent handover/rel ocation while using a RANAP protocol towards RNS-
A.

136  Subsequent channel assignment using a circuit
connection between MSC-A and MSC-B

13.1 GSM handover

If acircuit connection has to be set up (for example for a Mobile Originated or Mobile Terminated Call Establishment)
after an Inter-M SC handover without circuit connection, MSC-A shall request a Handover Number using a MAP-
PREPARE-HANDOVER request, containing the A-ASSIGNMENT-REQUEST, on the established MAP connection. If
MSC-B indicatesto MSC-B and to MSC-A that at least one of two procedures assignment or Handover Number
alocation can not be completed, then MSC-A shall terminate the circuit establishment attempt. The existing connection
to the MS shall be maintained, if possible.

Upon receipt of the MAP-PREPARE-HANDOV ER request MSC-B shall perform the requested assignment operation
towards the BSS. In addition it shall retrieve a Handover Number from VLR-B. If afailure occurs in the assignment or
Handover Number allocation then it shall be reflected in the MAP-PREPARE-HANDOVER response that at least one
of these two procedures has not been completed (i.e. either by a MAP-PREPARE-HANDOVER result with the
assignment procedure outcome and the Handover Number allocation outcome or by a MAP-PREPARE-HANDOVER
error).

When MSC-A receives a successful MAP-PREPARE-HANDOVER response it shall establish acircuit connection to
MSC-B by using the appropriate network supported procedures. In figure 3612 thisisindicated by the IAM (Initial
Address Message) and ACM (Address Complete Message). MSC-B shall also send the Answer message if appropriate
to the signalling system. Upon receipt of the Answer MSC-A shall consider the circuit connection establishment phase
complete. If afailure occurs during the cirucit establishment phase then the existing connection to the MS shall be
maintained, if possible.
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NOTE 1: Can be sent at any time after the reception of IAM

Figure 3611: Successful circuit-switched call establishment after a Basic Handover without circuit

connection
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13.2 UMTS to GSM handover

If acircuit connection has to be set up (for example for a Mobile Originated or Mobile Terminated Call Establishment)
after an Inter-3G_MSC UMTS to GSM handover without circuit connection, 3G_MSC-A shall request a Handover
Number using a MAP-PREPARE-HANDOVER request, containing the A-ASSIGNMENT-REQUEST, on the
established MAP connection. If MSC-B indicatesto MSC-B and to 3G_MSC-A that at |east one of two procedures
assignment or Handover Number allocation can not be completed, then 3G_MSC-A shall terminate the circuit
establishment attempt. The existing connection to the UE/M S shall be maintained, if possible.

Upon receipt of the MAP-PREPARE-HANDOVER request MSC-B shall perform the requested assignment operation
towards the BSS. In addition it shall retrieve a Handover Number from VLR-B. If afailure occursin the assignment or
Handover Number allocation then it shall be reflected in the MAP-PREPARE-HANDOVER response that at |east one
of these two procedures has not been completed (i.e. either by a MAP-PREPARE-HANDOVER result with the

assignment procedure outcome and the Handover Number allocation outcome or by a MAP-PREPARE-HANDOVER

error).

When 3G_MSC-A receives a successful MAP-PREPARE-HANDOVER response, it shall establish a circuit connection
to MSC-B by using the appropriate network supported procedures. In figure 37 thisisindicated by the lAM (Initial
Address Message) and ACM (Address Complete Message). M SC-B shall also send the Answer message if appropriate
to the signalling system. Upon receipt of the Answer 3G_MSC-A shall consider the circuit connection establishment
phase complete. If afailure occurs during the circuit establishment phase then the existing connection to the UE/MS
shall be maintained, if possible.

BSS-B/UE/MS
3G_MSC-A MSC-B VLR-B
MAP-Prepare-Handover req. MAP-Alloc-Handover-Nymber req.

A-ASG-REQUEST

A-ASG-COMPLETE

MAP-Prep-Handover resp. MAP-Send-Handover-Report req.

IAM

““““““““““““ > MAP-Send-Handover-Report resp. (1)
ACM

ST e A —
Answer

S

End of al femmmenment RELEASE ____ 3 T

MAP-Send-End-Signal resp.

NOTE 1: Can be sent at any time after the reception of IAM

Figure 37: Successful circuit-switched call establishment after a Basic UMTS to GSM Handover
without circuit connection
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13.3 GSM to UMTS handover

If acircuit connection has to be set up (for example for a Mobile Originated or Mobile Terminated Call Establishment)
after an Inter-3G_MSC GSM to UMTS handover without circuit connection, MSC-A shall request a Handover Number
using a MAP-PREPARE-HANDOVER reguest, containing the A-ASSIGNMENT-REQUEST, on the established MAP
connection. If 3G MSC-B indicatesto 3G_MSC-B and to MSC-A that at |east one of two procedures assignment or
Handover Number allocation can not be completed, then MSC-A shall terminate the circuit establishment attempt. The
existing connection to the UE/M S shall be maintained, if possible.

Upon receipt of the MAP-PREPARE-HANDOVER request 3G_MSC-B shall perform the requested assignment
operation towards the RNS. In addition it shall retrieve a Handover Number from VLR-B. If afailure occursin the
assignment or Handover Number allocation then it shall be reflected in the MAP-PREPARE-HANDOVER response
that at least one of these two procedures has not been completed (i.e. either by a MAP-PREPARE-HANDOVER result
with the assignment procedure outcome and the Handover Number all ocation outcome or by a MAP-PREPARE-
HANDOVER error).

When M SC-A receives a successful MAP-PREPARE-HANDOVER response, it shall establish a circuit connection to
3G_MSC-B by using the appropriate network supported procedures. In figure 38 thisis indicated by the IAM (Initial
Address Message) and ACM (Address Complete Message). 3G MSC-B shall also send the Answer message if
appropriate to the signalling system. Upon receipt of the Answer MSC-A shall consider the circuit connection
establishment phase complete. If afailure occurs during the circuit establishment phase then the existing connection to
the UE/M S shall be maintained, if possible.

RNS-B/UE/MS

MSC-A 3G_MSC-B VLR-B

MAP-Prepare-Handover reg. MAP-Alloc-Handover-Nymber req.

IU-RAB-ASG-REQUEST

U-RAB-ASG-COMPLETE

MAP-Prep-Handover resp. MAP-Send-Handover-Report req.

1AM

"""""""""""" 2| MAP-Send-Handover-Report resp. (1)
ACM

< ________________________
Answer

S ]

Endof call Jommmnnennt RELEASE ___ )

MAP-Send-End-Signal resp.

NOTE 1: Can be sent at any time after the reception of IAM

Figure 38: Successful circuit-switched call establishment after a Basic GSM to UMTS Handover
without circuit connection

13.4 SRNS Relocation

If acircuit connection has to be set up (for example for a Mobile Originated or Mobile Terminated Call Establishment)
after an Inter-3G_M SC relocation without circuit connection, 3G_M SC-A shall request a Handover Number using a
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MAP-PREPARE-HANDOVER reguest, containing the [U-RAB-ASSIGNMENT-REQUEST as A-ASSIGNMENT-
REQUEST, on the established MAP connection. If 3G MSC-B indicatesto 3G MSC-B and to 3G_MSC-A that at [east
one of two procedures (RAB) assignment or Handover Number allocation can not be completed, then 3G MSC-A shall
terminate the circuit establishment attempt. The existing connection to the UE shall be maintained, if possible.

Upon receipt of the MAP-PREPARE-HANDOVER request, 3G_MSC-B shall perform the requested RAB assignment
operation towards the RNS. In addition it shall retrieve a Handover Number from VLR-B. If afailure occursin the RAB
assignment or Handover Number allocation then it shall be reflected in the MAP-PREPARE-HANDOV ER response
that at least one of these two procedures has not been completed (i.e. either by a MAP-PREPARE-HANDOVER result
with the RAB assignment procedure outcome and the Handover Number allocation outcome or by a MAP-PREPARE-
HANDOVER error).

When 3G_MSC-A receives a successful MAP-PREPARE-HANDOVER response, it shall establish a circuit connection
to 3G_MSC-B by using the appropriate network supported procedures. In figure 39 thisisindicated by the IAM (Initial
Address Message) and ACM (Address Complete Message). 3G MSC-B shall also send the Answer message if
appropriate to the signalling system. Upon receipt of the Answer 3G_MSC-A shall consider the circuit connection
establishment phase complete. If afailure occurs during the circuit establishment phase then the existing connection to
the UE shall be maintained, if possible.

RNS-B/UE

3G_MSC-A 3G_MSC-B VLR-B

MAP-Prepare-Handover reg. MAP-Alloc-Handover-Nymber req.

IU-RAB-ASG-REQUEST

U-RAB-ASG-COMPLETE

MAP-Prep-Handover resp. MAP-Send-Handover-Report req.
1AM

"""""""""""" 2| MAP-Send-Handover-Report resp. (1)
ACM

S A AR
Answer

S ]

End of call Jrommenmmnct RELEASE ____J

MAP-Send-End-Signal resp.

NOTE 1: Can be sent at any time after the reception of IAM

Figure 39: Successful circuit-switched call establishment after a Basic Relocation without circuit
connection

1411 Directed retry handover

[Directed retry in the cases of inter-system handover and SRNSrelocation is FFY
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The directed retry procedure allows the network to select the optimum cell for the Mobile Station. The process of
directed retry involves the assignment of a Mobile Station to aradio channel on acell other than the serving cell. This
processis triggered by the assignment procedures, as described in GSM 08.08 [5], and employs internal or external
handover procedures as described in sections 6 and 7. The successful procedure for a directed retry is as shown in figure
4012 and as described below.

If during the assignment phase, as represented by the A-ASSIGNMENT-REQUEST message, a handover becomes
necessary, due to either radio conditions or congestion, then the Mobile Station may be handed over to a different cell.
When the decision has been made to handover the M S the BSS-A may send an A-ASSIGNMENT-FAILURE message,
indicating 'directed retry', before sending the A-HANDOV ER-REQUIRED message to MSC-A, indicating 'directed
retry'. However BSS-A may alternatively send the A-HANDOV ER-REQUIRED message, indicating 'directed retry’,
without sending the A-ASSIGNMENT-FAILURE message. Other cause values may be used instead of “ Directed Retry”
in the A-HANDOV ER-REQUIRED message, this will allow the MSC to take different actions dependent on the
received cause. Upon receipt of the A-HANDOV ER-REQUIRED message from BSS-A, then MSC-A shall initiate the
handover as described in sections 6 and 7. No resources shall be cleared in the MSC-A or BSS-A for this connection.

After receipt of the A-HANDOV ER-COMPLETE message from BSS-B the assignment procedure shall be considered
to be complete and the resources on BSS-A shall be cleared.

A-Assignment-Request

A-Assignment-Failure
>

A-Handover-Required

> A-Handover-Request
>

A-Handover—-Request-Ack
A-Handover-Command <

<

RI-HO-Command
< RI-HO Access
A-Handover-Detect <

<
RI-HO-Complete
<—

A-Handover-Complete
<

A-Clear-Command

A-Clear-Complete

>
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M == m oo oo o e o MS

A-Assignment-Reguest

A-Assignment-Failure

A-Handover-Required

A-Handover-Request

A-Handover-Request-Ack

A-Handover-Command

RI-HO-Command RI-HO-Access
A-Handover-Detect

RI-HO-Complete

A-Handover-Complete

A-Clear-Command

A-Clear-Complete

Figure 4012: Example of a Directed Retry Intra-MSC Handover Procedure

If afailure occurs during the handover attempt, for example A-HANDOV ER-FAILURE returned from BSS-A or BSS-
B, then MSC-A will terminate the handover to BSS-B. Under these conditions MSC-A may optionally take one of a
number of actions:

i) retry the handover to the same cell;

ii) select the next cell fromthe list contained in the A-HANDOV ER-REQUIRED message and attempt a
handover to the new cell;

iii) send an A-HANDOVER-REQUIRED-REJECT to BSS-A, if an A-HANDOVER-COMMAND has not
already been sent;

iv) retry the assignment procedure to BSS-A, if the failure message was returned from BSS-A. Thisoptionis
additional to those for normal handover;

v) Clear the complete call.

The procedures for Inter-M SC handover are also applicable to the directed retry process. If an Inter-M SC handover is
necessary then the assignment process should be considered to have completed successfully upon receipt of the A-HO-
COMPLETE included in the MAP-SEND-END-SIGNAL request.

1532 SDL diagrams

NOTE: The message primitive names used in the SDL diagrams and message flows in this technical specification
do not represent the actual messages specified in the GSM or 3GPP stage 3 84-and-GSM-08-series-or-the
services-specifiedinthe GSM-09-series-of technical specifications. The primitive names are only intended

to be indicative of their use in this document.
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SDL Annotation:

The following conventions and abbreviations have been used in the SDLs. Text included in '[]' is used to indicate either,
the BSSMAP message (as defined in GSM 09.08 [7]) included in the message, or the transport of a Handover Number.

When traversing the following SDLs it may be possible that resources appear to be released repeatedly, however these
operations are only executed once on their first occurrence. Furthermore it maybe that certain messages cannot, in
practice, be received in particular states, after specific events have taken place. In general both of the above cases are
obvious. This approach has been adopted (in line with other GSM Technical Specifications) in order to reduce the
complexity of the SDLs and improve clarity, without reducing the quality of the functional description.

The following abbreviations have been used in the SDLs:
A-HO-REQUEST A-HANDOVER-REQUEST
A-HO-REQUEST-ACK  A-HANDOVER-REQUEST-ACK.
A-HO-COMPLETE A-HANDOVER-COMPLETE
A-HO-DETECT A-HANDOVER-DETECT
A-HO-PERFORMED A-HANDOVER-PERFORMED
A-ASG-REQUEST A-ASSIGNMENT-REQUEST
A-ASG-COMPLETE A-ASSIGNMENT-COMPLETE

A-ASG-FAILURE A-ASSIGNMENT-FAILURE
MAP-PAS reqg MAP-PROCESS-ACCESS-SIGNALLING reqg.
MAP-FAS req MAP-FORWARD-ACCESS-SIGNALLING req.

NOTE: The SDL diagrams have been checked for consistency with the allocation of the A interface circuits by the
BSC. The conclusion was that SDLs are expressed in general terms, and offer a sufficient latitude of
interpretation to be consistent with the allocation of A interface circuits by the BSC.
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Procedure MSC_A_HO Sheet1 (26)

\ 4
Call in Progress
on MSC-A
,,,,,,,,,,,, ‘
A-HANDOVER-REQUIRED o S L_o_\ca
from BSS-A Implicit Release of BSS-A | Release
,,,,,,,,,,,, |
‘ >
Yes
Known
MSC?
No
No /@iov
allowed to
B Cell?
Yes
MSC-B
Which
MSC?
MSC-A
Known
< BSS?
No
Yes
Yes
Select esources on
New Cell? — BSS-B?
No
No Yes
No
_ _~sedRgext?
Yes
A-HANDOVER-
REJECT
10 BSSA
Ll
\ 4 ) 4 ) 4 A 4

Call in Progress
onMSC-A @ @ IDLE

Figure 4113 (Sheet 1 of 26): Handover control procedure in MSC-A
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Procedure MSC_A_HO Sheet? (26)
777777777777777 N
| Procedure for Handover in MSC-A ) Handover on MSC-A from BSS-A (o BSSB.
| |
L __ )
2
A-HANDOVER
-REQUEST
toBSS-B
Set
T101
A 4
Wait for Channel
Allocation
IntraMSC
7777777777 |
A-HANDOVER- A-HANDOVER-
—— REQUEST-ACK FAILURE > gor\lmet’\\:lak ‘r Y (R:glease
from BSS-B from BSS-B |
,,,,,,,,, )
Reset Expiry Reset A-CLEAR-REQUEST
T101 T101 T101 from BSS-A
1 -
Queue Messages |
for MSin MSCA « Call Release - —  toNetwork
|
I L
Handover Command Cancel Channel g
toMSviaBSS-A inBSS-B
co T T No
Set Up | Retry
Handover _ _ Internal message Handover Release Resources
Device A‘ inMSC-A Attempt? inBSSA
A
Yes
New Cell
Set Cancel Channel
T102 cell? inBSSB
Same Cell
h 4 \ 4 \ 4
2 3 IDLE

Figure 4113 (Sheet 2 of 26): Handover control procedure in MSC-A
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Figure 4113 (Sheet 26 of 26): Handover control procedure in MSC-A
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Figure 4214 (Sheet 1 of 18): Handover control procedure in MSC-B
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Procedure MSC_B _HO Sheet? (18)
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Figure 4214 (Sheet 2 of 18): Handover control procedure in MSC-B
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Procedure MSC_B _HO Sheet3 (18)
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Figure 4214 (Sheet 3 of 18): Handover control procedure in MSC-B
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Procedure MSC B HO Sheet4 (18)
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Figure 4214 (Sheet 4 of 18): Handover control procedure in MSC-B
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Procedure MSC_B _HO Sheet5 (18)
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Figure 4214 (Sheet 5 of 18): Handover control procedure in MSC-B
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Procedure MSC_B _HO Sheet6 (18)
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Figure 4214 (Sheet 6 of 18): Handover control procedure in MSC-B
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Procedure MSC_B _HO Sheet7 (18)
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Figure 4214 (Sheet 7 of 18): Handover control procedure in MSC-B
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Procedure MSC_B _HO Sheet8 (18)
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Figure 4214 (Sheet 8 of 18): Handover control procedure in MSC-B
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Procedure MSC_B_HO Sheet9 (18)
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Figure 4214 (Sheet 9 of 18): Handover control procedure in MSC-B
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Procedure MSC_B _HO Sheet10 (18)
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Figure 4214 (Sheet 10 of 18): Handover control procedure in MSC-B
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Procedure MSC_B_HO Sheet11 (18)
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Figure 4214 (Sheet 11 of 18): Handover control procedure in MSC-B
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Procedure MSC_B _HO Sheet12 (18)
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Figure 4214 (Sheet 12 of 18): Handover control procedure in MSC-B
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Figure 4214 (Sheet 13 of 18): Handover control procedure in MSC-B
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Procedure MSC_B _HO Sheet14 (18)
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Figure 4214 (Sheet 14 of 18): Handover control procedure in MSC-B
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Procedure MSC_B _HO Sheet15 (18)

N
| Proceduresfor " 1
| Handover inMSC-B |

|

Circuit Connection Establishment on MSC-I%

Wait for
Assignment or
Handover Number
A-ASSIGNMENT- MAAI\FILDACI)_\II_IE)R(’:-ATE
fomBSEA NUMBER resp.
from BSS-A o oER
A
Wait for .
Handover Number Ag.a ln:g(rent
Allocation g
“MAPALLOCATE. | —————
HANDOVER- éaAMSgII_(IEEI_\r{II\EAENT-
iR from BSS-A
fromVLR

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

Set
T210

v

Wait for
Connect
from MSC-A

Figure 4214 (Sheet 15 of 18): Handover control procedure in MSC-B
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Procedure MSC_B _HO Sheet16 (18)
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Figure 4214 (Sheet 16 of 18): Handover control procedure in MSC-B
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Procedure MSC_B _HO Sheet17 (18)
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Figure 4214 (Sheet 17 of 18): Handover control procedure in MSC-B
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Procedure MSC_B _HO Sheet18 (18)
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Figure 4214 (Sheet 18 of 18): Handover control procedure in MSC-B
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PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A
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Figure 43 (Sheet 1 of 78): Handover control procedure in 3G_MSC-A
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Procedure for Handover in 3G_MSC-A Handover on 3G_MSC-A from BSS-A to RNS-B.
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Figure 43 (Sheet 2 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A
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Figure 43 (Sheet 3 of 78): Handover control procedure in 3G_MSC-A



PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A
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Figure 43 (Sheet 4 of 78): Handover control procedure in 3G_MSC-A
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Procedure for Handover in 3G_MSC-A ﬁ
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Figure 43 (Sheet 5 of 78): Handover control procedure in 3G_MSC-A
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Procedure for Handover in 3G_MSC-,

Handover on 3G_MSC-A from RNS-A to BSS-B.

Sheet 6(78)

13
A-HANDOVER
-REQUEST
to BSS-B
Set
T301
Wait for Channel
Allocation
Intra-MSC
A-HANDOVER- A-HANDOVER- -
M e S s .
from BSS-B from BSS-B
Reset Expiry Reset Tu-RELEASE-
T301 T301 T301 REQUEST fiom RNS-A
Queue Messages 3 e y
for UE/MS in 3G._MSC-A. <} Call Release ——{ to Network
Handover Command to Cancel Channel
UE/MS via Iu-RELOCATION |, BSS-B >
Commandto RNS-A

Set Up
Handover
Device

Set

Wait for
access by UE/MS

on BSS/RNS
(UMTS to GSM
handover)

Internal message
in 3G_MSC-A

Release Resources
in RNS-A

Cancel Channel
in BSS-B

IDLE

Figure 43 (Sheet 6 of 78): Handover control procedure in 3G_MSC-A
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Procedure for Handover in 3G_MSC-A
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Figure 43 (Sheet 7 of 78): Handover control procedure in 3G_MSC-A
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Yes
Forward queued Release Resources B Release
message for UE/MS in BSS-B —p Handover
via RNS-A No Device
« !
Reset
T302
Release Resources
Release Resources in BSS-B
in BSS-B
Call - |To Network
Release
Release
Handover Release
Device Handover
Device
Y i
Call in Progress . . N
on 3G_MSC-A Wait for Wait for
(UTRAN) access by UE/MS IDLE access by UE/MS

on RNS/BSS

on RNS/BSS
(UMTS to GSM Ho

UMTS to GSM Ho

Figure 43 (Sheet 8 of 78): Handover control procedure in 3G_MSC-A



PROCEDURE 3G_MSC_A_HO Sheet 9(78)

Procedure for Handover in 3GMSC-Aﬁ

@

Y
Yes
Known
3G_MSC?
No
3G_MSC-B
Which
3G_MsC?
3G_MSC-A
Known
] RNS?
No
Yes
/@urces on
RNS-B?
No
Yes
Tu-RELOCATION-
PREPARATION-FAILURE
to RNS-A
A 4 A 4 A

Call in Progress
on 3G_MSC-A 15 17
(UTRAN)

Figure 43 (Sheet 9 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO Sheet 10 (78)

Procedure for Handover in MSC-A SRNS Relocation on 3G_MSC-A fom RNS-A to RNS-B

Tu-RELOCATION
-REQUEST
to RNS-B
Set
T701
Wait for Channel
Allocation
Intra-3G_MSC
Tu-RELOCATION Tu-RELOCATION F UE Call
REQUEST-ACK FAILURE Z orr (I)\Iigtwork R:lease
from RNS-B from RNS-B
Reset Expiry Reset Tu-RELEASE-REQUEST
T701 T701 T701 from RNS-A
Queue Messages
for UE in 3G MSC-A < Call Release —— to Network
Tu-RELOCATION Cancel Channel
Command to RNS-A in RNS-B
Set U]
Heaudsver Internal message Release Resources
Device in 3G_MSC-A in RNS-A
Set Cancel Channel
T702 in RNS-B
4 4
Wait for
access by UE 16 IDLE
on RNS

(SRNS Relocation)

Figure 43 (Sheet 10 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO Sheet 11 (78)

Procedur e for Handover in 3G_MSC-A

Wait for
access by UE

on RNS
(SRNS RELOCATION

Tu-RELOCATION- Iu-RELOCATION-
COMPLETE DETECT
from RNS-B from RNS-B

Connect the Only if not alread Connect the
Handover cnn%’ecle d Y Handover
Device (Option) Device (Option)
Reset
T702

Release Resources
in RNS-A

Forward queued
messages for UE
via RNS-B

Wait for

Call in Progress
on 3G_MSC-A
(UTRAN)

L

(SRNS Relocation)

Figure 43 (Sheet 11 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

Wait for
Access by UE

On RNS

(SRNS Relocation)

Sheet 12 (78

Reset
T702

Forward queued
message for UE
via RNS-A

Release Resources
in RNS-B

Release
Handover
Device

Call in Progress

on 3G_MSC-A
(UTRAN)

Tu-RELOCATION- Tu-RELEASE REQUEST (Allowed once Expiry Call From Network
CANCEL from RNS-A in this state) 702 Release |
from RNS-A
(A:L‘.‘Wid 0';05 1 gﬁg%lﬁsl-}SE Release Resources Release Resources
in this state i i -
from RNS-B in RNS-A in RNS-A
Release Resources UE Release
in RNS-B > Handover
Device
Reset
T702
Release Resources
in RNS-B
Call - |To Network
Release
Release
Handover
Device
v i

Wait for
access by UE

on RNS
(SRNS Rel;

IDLE

Wait for

access by UE
on RNS
SRNS Relocation)

Figure 43 (Sheet 12 of 78): Handover control procedure in 3G_MSC-A



PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-,

HANDOVER rq.
[A-HO-REQUEST]
10 3G_MSC-B

Wait For

Acknowledgement
from 3G_MSC-B

(GSM to,UMTS Ho)

Basic GSM toUMTS handover
to 3G_MSC-B Circuit
Connection required

MAP-PREPARE-

Sheet 13(78)

MAP-PREPARE-
HANDOVER esp.

from 3G_MSC-B

[A-HO-REQUEST-ACK]

MAP-PREPARE-
HANDOVER esp.
[A-HO-FAILURE]
from 3G_MSC-B

MAP-PREPARE-
HANDOVER esp.
[MAP ERROR]
from 3G_MSC-B

Not Requested
Handover

Number?

Requested

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

Wait for
Connection

from 3G_MSC-B
(GSM to UMTS Ho)

Figure 43 (Sheet 13 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A ﬁ

Wait For
Acknowledgement

from 3G_MSC-B
(GSM to UMTS Ho)

ERROR —— from 3G_MSC-B
Cance]_ MAP in 3G_MSC-A
Resources

Sheet 14 (78)

A-CLEAR-REQUEST
from BSS-A

Call
Release

From UE/MS
or Network

to Network

#

Call
Release

SN

Release Resources
in BSS-A

Cancel MAP
Resources

—{ t0 3G_MSC-B

IDLE

Figure 43 (Sheet 14 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-.

Wait for
Connection

from 3G_MSC-B
M MTS H

Sheet 15 (78)

I_COMPLETE (ACM)
from 3G_MSC-B

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

(Allowed once
in this state)

A

Queue Messages
for UE/MS in 3G_MSC-A

Handover Command
to UE/MS via BSS-A

Set

Set Up the
Handover
Device

Internal message
in 3G_MSC-A

Wait for
Completion

on 3G_MSC-B
(GSM to UMTS Ho)

Wait for
Connection

from 3G_MSC-B
(GSM to UMTS Ho)

A-CLEAR-REQUEST (Allowed once From UE/MS Call
from BSS-A in this state) or Network Release
Call to UE/MS
Release and Network
»,
from 3G_MSC-B Release Resources
ERROR or Network in BSS-A
I_DISCONNECT
(REL) to 3G_MSC-B
to 3G_MSC-B Cancel MAP
in 3G_MSC-A Procedures
I_DISCONNECT
(REL) to 3G_MSC-B [ ]
v A4
3 IDLE

Figure 43 (Sheet 15 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

Wait for
Completion

on 3G_MSC-B
(GS

to UMTS Ho)

MAP-SEND-

Sheet 16 (78

MAP-PAS rq.
[A-HO-DETECT]
from 3G_MSC-B

END-SIGNAL eq. I-ANSWER
[A-HO-COMPLETE] (ANM) fom 3G_MSC-B
from 3G_MSC-B
»
Ll
Reset (Allowed once Fﬁgﬁﬁ:ﬁmu BST] (Allowed once A-CLEAR-REQUEST
T503 in this state) from 3G_MSC-B in this state) from BSS-A
Release Resources
on BSS-A
Connect Y%l
Handover « UE/
Device (option) 3G_]
No
C(‘)Xﬁli;]efzgn Call to Network
on 3G_MSC-B Release and UE/MS
Forward queued Use MAP- y Connect
‘messages FORWARD-ACCESS- Release MAP to 3G_MSC-B Handover
via 3G_MSC-B SIGNALLING eq Resources in3G_MSC-A Device (option)
Release Resources I_DISCONNECT
on BSS-A (REL) to 3G_MSC-B
A 4
Wait for
IDLE Completion
on 3G_MSC-B

(GSM to UMTS Ho)

Figure 43 (Sheet 16 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

Sheet 17 (78

Wait for
Completion
on 3G_MSC-B
(GSM to UMTS Ho)
A-HANDOVER- I_DISCONNECT ’
FAILURE RET) f R Expiry Call
from BSS.A (REL) fiom 3G_MSC-B T503 Release l—— from Network
Reset Cancel MAP In 3G_MSC-A and E:fgg\e/cr Internal to
T503 Procedures to 3G_MSC-B Devi 3G_MSC-A
evice
Forwar d queued Release Internal to ‘Wait for
messages for UE/MS Handover 3G MSC-A Completion
via BSS-A Device 7 on 3G_MSC-B
Releas|
Handower I_DISCONNECT
Device | (REL) to 3G_MSC-B
in 3G_MSC-A Cancel MAP - - Cancel MAP Cancel MAP In 3G_MSC-A and
to 3G_MSC-B Procedures from 3G_MSC-B Procedures Procedures to 3G_MSC-B
I_DISCONNECT Release Release Internal to
(REL) to 3G_MSC-B Device Device 3G_MSC-A
T_DISCONNECT Release Resources
(REL) to 3G_MSC-B BSS-A
A A A A
. § Wait for Wait for
Call in Progress Completion Completion IDLE

on 3G_MSC-A
(GSM)

on 3G_MSC-B
(GSM to UMTS Hoy)

on 3G_MSC-B
(GSM to UMTS Ho)

Figure 43 (Sheet 17 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-.

Sheet 18 (78)

Call
on
MSC-B
MAP-PREPARE- MAP-PAS req.
SUBSEQUENT- [A-CLEAR- From UE/MS Call
HANDOVER eq. REQUEST] or Network Release
[A-HO-REQUEST] from MSC-B
from MSC-B
h 4
No 1t MAP-SEND-END
Known Ca -S - .
3G. MSC? on SIGNAL esp.
e - MSC-B to MSC-B
andover~. N0 Cancel MAP
allowed to d from MSC-B
Cell? procedures
3G_MSC-B’
Which Call to Network
3G_MSC? Release and UE/MS
3G_MSC-A
Lt
No
Known
RNS? Ll
No
esources on I_DISCONNECT
new RNS? > (REL) to MSC-B
) MAP-PREPARE- MAP-PREPARE-
{{‘é‘é%LEOS%ATION' SUBSEQUENT- SUBSEQUENT-
to RNS-B I HANDOVER esp. [ —| HANDOVER esp.
0 RINS- [A-HO-FAILURE] [MAP ERROR]
to MSC-B to MSC-B
No
Set Circuit
T501 Connection?
Yes
A A A 4 A 4
Wait for Channel %E/MS %?]11 IDLE
Allocation MSC-B MSC-B
(GSM to UMTS Ho, (GSM) (GSM)

Figure 43 (Sheet 18 of 78): Handover control procedure in 3G_MSC-A




Procedure for Handover in 3G_MSC-A

Wait for Channel

Allocation

PROCEDURE 3G_MSC_A_HO

(GSM to UMTS Ho)

Sheet 19(78)

MAP-PREPARE-
SUBSEQUENT-
HANDOVER esp
[A-HO-REQUEST-ACK]
to MSC-B

No

-

Queue Messages
for UE/MS in 3G_MS

(Allowed once

>-A in this state)

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

Release Resources
in RNS-B

Circuit
Connection?

Yes

Set Up
Handover
Device

Wait for

Access by UE/MS

MAP-PREPARE-

SUBSEQUENT-
HANDOVER esp.
[A-HO-FAILURE]
to MSC-B

(GSM to UMTS Ho)

Channel RNS-B

Tu-RELOCATION Iu-RELOCATION ) )
REQUEST-ACK. FAILURE Expiry g“{l, ) From UEMS
from RNS-B from RNS-B clease or Networ
Reset Reset Cancel
T501 T501

MAP-SEND-END-

— SIGNAL esp

to MSC-B

Release Resources
in RNS-B

I_DISCONNECT
(REL) to MSC-B

(GSM)

IDLE

Figure 43 (Sheet 19 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-.

Wait for

access by UE/
(GSM to UMTS Ho)

/MS

Sheet 20 (78)

Iu-RELOCATION Iu-RELOCATION Expi
|—{ COMPLETE | DETECT Tona”
from RNS-B from RNS-B
No
Reset Circuit Call to Network
T504 Connection? Release
Yes
Connect Connect Release Resources
Handover Device Handover Device 1 RNS-B
(option) (option) o
Forward d >
messages ot MS Cancel MAP in 3G_MSC-A
via RNS-B Procedures to MSC-B
SIoNAL s 1_DISCONNECT (REL)
oMSCB T to MSC-B
No
Circuit
Connection?
Yes
Release
Handover Device
I_DISCONNECT (REL)
to MSC-B
Lag
A 4
Call in Progress ‘Wait for IDLE

on 3G_MSt
(UTRAN)

C-A

access by UE/MS
(GSM to UMTS Ho)

Figure 43 (Sheet 20 of 78): Handover control procedure in 3G_MSC-A
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Procedure for Handover in 3G_MSC-A

Wait for

access by UE/MS
(GSM to UMTS Ho)

MAP-PAS req. MAP-PAS req.
[A-HO- [A-CLEAR- (Allowed once Cancel MAP from Network Call
FAILURE] REQUEST] in this state) Procedures Release
from MSC-B from MSC-B
Iu-RELEASE
(Allowed once

ﬁgg%%ss—l:g in this state)

‘ » > L

Forward queued Use MAP-FORWARD-
messages —— ACCRS ~ y
via MSC-B ACCESS-SIGNALLING req.

Release Resources
on RNS-B

No

Circuit
Connection?

Yes

Release
Handover Device

Wait for

access by UE/MS
(GSM to UMTS Ho)

Figure 43 (Sheet 21 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-.

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

MAP-PREPARE-HANDOVER eq
[A-HO-REQUEST]
t0 3G_MSC-B

Wait for

Ack fiom 3G_MSC-B
(GSM to UMTS Ho)

Handover

MAP-PREPARE-
HANDOVER esp..

1 [A-HO-REQUEST-ACK]

from 3G_MSC-B

Not Requested

Number?

Requested

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

Wait for

Connection
from 3G_MSC-B
GSM to UMTS Ho)

Sheet 22 (78)

MAP-PREPARE-
SUBSEQUENT-
HANDOVER esp.
[A-HO-FAILURE]

to MSC-B

MAP-PREPARE-
HANDOVER esp.

——1 [A-HO-FAILURE]

from 3G_MSC-B

Figure 43 (Sheet 22 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

Sheet 23 (78)

Wait for
Ack from 3G_MSC-B
(GSM to UMTS Ho)
- from MSC-B Call From UE/MS
ERROR from 3G_MSC-B or Network ERROR Release or Network
Release S
MAP Resources 10 3G_MSC-B Cancel MAP | 103G_MSC-B
Procedures
MAP-PAS req. MAP-SEND-
[A-CLEAR-REQUEST] — END-SIGNAL resp.
from MSC-B to MSC-B
Cancel MAP to 3G_MSC-B Rele_ase Handover
Procedures Device
MAP-PREPARE-
SUBSEQUENT- ERROR I_DISCONNECT
HANDOVER resp. (REL) to MSC-B
to MSC-B
A 4
Wait for IDLE

Ack from 3G_MSC-B
(GSM to UMTS Ho)

Figure 43 (Sheet 23 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

Wait for
Connection

from 3G_MSC-B
(GSM fo UMTS Ho)

Sheet 24 (78)

I_COMPLETE from 3G_MSC-B ERROR from UE/MS Call
(ACM) from 3G_MSC-B | or Network or Network Release
Set u MAP-PAS req. MAP-PAS req.
Handgwer [A-CLEAR- (Allowed once [A-CLEAR-
Device REQUEST] in this state) REQUEST]
from 3G_MSC-B from MSC-B
Wait for
Connection
from 3G_MSC-B
(GSM to UMTS Ho)
MAP-PREPARE-
SUBSEQUENT- Cancel MAP
HANDOVER resp. t03G_MSC-B 1 Procedures
[A-HO-REQUEST-ACK]
to MSC-B
Cancel MAP - - Cancel MAP to MSC-B
Procedures to 3G_MSC-B Procedures and 3G_MSC-B
Queue messages I_DISCONNECT (REL) E/[I\/]\[;LSSIFZ,I\II\[[XL resp |
for UE/MS in 3G_MS(-A to 3G_MSC-B to MSC-B P
Call to Network
Release and UE/MS
>
MAP-PREPARE-
Set ERROR SUBSEQUENT- I_DISCONNECT (REL)
T503 HANDOVER resp. to MSC-B and 3G_MSC-K
to MSC-B
A 4
Wait for
Completion IDLE

on 3G_MSC-B
(GSM to UMTS Ho)

Figure 43 (Sheet 24 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

Wait for
Completion

on 3G_MSC-B

Sheet 25 (78)

MAP-SEND-
END-SIGNAL eq.
[A-HO-COMPLETE]
from 3G_MSC-B

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

Reset I_ANSWER (ANM)
T503 from 3G_MSC-B
Connect
Handover

Device (option)

Forward queued
messages for UEMS| |
via 3G_MSC-B

Use MAP-FORWARD-
ACCESS-SIGNALLINGaq.

E—

Connect
Handover
Device (option)

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

[_DISCONNECT
(REL) to MSC-B

Redefine 3G_MSC-B
as 3G_MSC-B

(UTRAN)

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

from 3G_MSC-B

Wait for
Completion

from 3G_MSC-B
(GSM to UMTS Ho),

MAP-PAS req.
[A-CLEAR- (Allowed once
REQUEST] in this state)
from MSC-B
(Allowed once
in this state)
Yes ait for
< access
by UE/MS?
No
Release
Handover
Device
to MSC-B Cancel MAP
and 3G_MSC-B Procedures
to Network Call
and UE/MS [ | Release
I_DISCONNECT (REL)
to MSC-B and 3G_MSC-B
A 4
IDLE

Figure 43 (Sheet 25 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

‘Wait for
Completion

on 3G_MSC-B

(GSM to UMTS Ho)

Sheet 26 (78)

. MAP-PAS req. g <
Expiry ~ - Cancel MAP From Network Call
T503 gg}g%gﬁ}]ﬁURm from 3G_MSC-B Procedures or MSC-B Release
Reset from MSC-B Cancel MAP I_DISCONNECT
T503 Procedures (REL) to 3G_MSC-B
Cancel MAP I_DISCONNECT Release
Procedures to 3G_MSC-B (REL) to MSC-B Handover Device
Release Release
Handover Device Handover Device
Wai
I_DISCONNECT for ai‘éess
(REL) to 3G_MSC-B by UE/MS?2 d
No
Yes
MSC-B Cancel MAP -
Connection? Procedures to 3G_MSC-B
No
FORWARD- Forward queucd I_DISCONNECT
ap messages for UE/MS = ~ ~
Call
Release to Network
A A
Wait for
IDLE IDLE

(GSM)

Completion

on 3G_MSC-B’
(GSM to UMTS Ho)

Figure 43 (Sheet 26 of 78): Handover control procedure in 3G_MSC-A



PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

Queue Messages

for UE/MS in 3G_MSC-A

Handover Command
to UE/MS via BSS-A

Basic GSM to UMTS Hand_over to 3G_MSC-B

no Circuit Connection required

Sheet 27(78)

(UTRAN)

on 3G_MSC-B
(GSM to UMTS Ho,

on 3G_MSC-B
(GSM to UMTS Ho,

to UMTS HO)
MAP-SEND- MAP-PA.
END-SIGNAL £q. (Allowed once A-CLEAR-REQUEST L A,HO_DSE%CT]
™| [A-HO-COMPLETE] inthisstate) || from BSS-A 1 from 3G MSC-B
from 3G_MSC-B -
. MAP-PAS req. . s sources
l}e;(;:; [A-CLEAR-REQUEST] (A:Lq\‘vveltvlto?ce Reléassse iewun.es
from 3G_MSC-B in this state on -
Yes .
Release Resources Wait for
BSS-A =< UE/MS on
on BeS- 3G_MSC-B2
No
Forward queued Use MAP-
messages forUE/ MS FORWARD-ACCESS- Call to Ne(w/ork
via 3G_MSC-B SIGNALLING eq. Release and UE/MS
Release MAP to 3G_MSC-B
Resources in 3G_MSC-A
A A
Wait for Wait for
UE/MS IDLE UE/MS

Figure 43 (Sheet 27 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO Sheet 28 (78)

Procedure for Handover in 3G_MSC-A

Wait for
UE/MS
on 3G_MSC-B
(GSM to UMTS Ho
A-HANDOVER-
FAILURE Cancel MAP - < Expiry Call N
from BSS-A Procedures from 3G_MSC-B T503 Release from Network
Reset In 3G_MSC-A and Cancel MAP
T503 to 3G_MSC-B Procedures
Forward d
mg:::lzres ?gfll‘JeE/MS Release Resources Release Resources
via BSS-A BSS-A BSS-A
in 3G_MSC-A Cancel MAP
to 3G_MSC-B Procedures
A A A A
Call in Progress Wait for Wait for
on 3G IV%S(":A UE/MS IDLE UE/MS

on 3G_MSC-B
(GSM to UMTS Ho)

on 3G_MSC-B

(GSM) (GSM to UMTS Ho)

Figure 43 (Sheet 28 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

UE/MS Established on MSC-B
without a Circuit Connection

Sheet 29 (78)

Request for ~ Cancel MAP From UE/MS Call
Circuit From MSC-B Procedures or Network Release
Establishment
MAP-PREPARE-
SUBSEQUENT- Call y
HANDOVER eq. Release to Network
[A-HO-REQUEST]
from MSC-B
MAP-PREPARE-
> MAP-SEND-END-
HANDOVER eq. SIGNAL esp.
[NULL] to MSC-B
[A-ASG-REQUEST]
to MSC-B
Lt
A 4
Wait For
Response IDLE

from MSC-B
(UMTS to GSM Ho),

Figure 43 (Sheet 29 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

Wait For
Response

from 3G_MSC-B

(GSM to UMTS Ho)

Circuit Connection Establishment to 3G_MSC-B

MAP-PREPARE-
HANDOVER esp. Call From UE/MS
[Handover Number] Release

[A-ASG-COMPLETE]

from 3G_MSC-B

Wait for
Complete

from 3G_MSC-B
(GSM to UMTS Ho)

I_CONNECT (IAM) MAP-SEND-
to 3G_MSC-B using —— END-SIGNAL esp.
Handover Number to 3G_MSC-B
A4
IDLE

Sheet 30 (78)

Figure 43 (Sheet 30 of 78: Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

Wait For
Response

from 3G_MSC-B
(GSM to UMTS Ho)

MAP-PREPARE-
HANDOVER esp.
| [MAP ERROR]
from 3G_MSC-B

MAP-PREPARE-

Failure

Sheet 31 (78)

HANDOVER esp. Cancel MAP )
[A-ASG-FAILURE] Procedures from 3G_MSC-B
from 3G_MSC-B
MAP-PAS req. . 2
[A-CLEAR-REQUEST] (AIL‘?WC“ once %‘}1 to Network
from 3G_MSC-B in this state) clease
Response to Response to
Circuit Establishment Failure | Circuit Establishment
Request Request
UE/MS
on IDLE
3G_MSC-B
(UTRAN)

Figure 43 (Sheet 31 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

Wait for
Complete

from 3G_MSC-B
(GSM to UMTS Ho),

Wait for

Complete
from 3G_MSC-B
(GSM to UMTS Ho,

Sheet 32 (78)

MAP-PAS req.
I_COMPLETE [A-CLEAR- (Allowed once Call From UE/MS
(ACM) fiom 3G_MSC-B REQUEST] in this state) Release or Network
from 3G_MSC-B
I-ANSWER
(ANM) fom 3G_MSC-B
<
MAP-SEND-
from 3G_MSC-B Cancel MAP END-SIGNAL
Procedures resp. to 3G_MSC-B
Response to Response to < <
Success Circuit Establishment Circuit Establishment | — Failure | LDISCONNECT
R 8 . (REL) to 3G_MSC-B
equest Request

-

A

IDLE

Figure 43 (Sheet 32 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO Sheet 33 (78)

Procedure for Handover in 3G_MSC-A Subsequent GSM to UMTS Handover
from MSC-B to 3G_MSC-B’

no Circuit Connection required.

9
MAP-PREPARE-
SUBSEQUENT-
HANDOVER esp.
[A-HO-REQUEST-ACK]
to 3G_MSC-B
Queue Messages
for UE/MS in 3G_MSC-
Set
T503
A 4
Wait for
UE/MS
on 3G_MSC-B’
MAP-SEND- MAP-PA MAP-PAS req.
END-SIGNAL £q At IO,DSE%'CT] (Allowed once [A-CLEAR-
| [A-HO-COMPLETE] ™ from 3G_MSC-B’ in this state) REQUEST]
from 3G_MSC-B”’ - from MSC-B
MAP-PAS req. Yes ait for
Reset [A-CLEAR- (Allowed once access
T503 REQUEST] in this state) il
from 3G_MSC-B" by UE/MS?
No
Lt
Forward queued Use MAP- y y
messages for UE/MS |— FORWARD-ACCESS- :1(;1(31(31(7]M1\§[(S\CI?B — g?:::éxegp
via 3G_MSC-B’ SIGNALLING eq - -
Redefine 3G_MSC-B’ to Network Call
as 3G_MSC-B and UE/MS Release
A
Wait for
UE/MS IDLE

(UTRAN)

on 3G_MSC-B’
(GSM to UMTS HO)

Figure 43 (Sheet 33 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

Sheet 34 (78)

Wait for
UE/MS
on 3G_MSC-B’
(GSM to UMTS Hoy)
MAP-PAS req.
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Figure 43 (Sheet 34 of 78): Handover control procedure in 3G_MSC-A



PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

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

MAP-PREPARE-
HANDOVER eq.
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‘Wait For

Acknowledgement
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MAP-PREPARE-
HANDOVER esp.
[A-HO-REQUEST-ACK]
from MSC-B

Sheet 35(78)
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—| [MAP ERROR]
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HANDOVER esp.
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Handover Number

Wait for
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from MSC-B
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MAP-PREPARE-
HANDOVER esp.
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from MSC-B
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Figure 43 (Sheet 35 of 78): Handover control procedure in 3G_MSC-A



PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A ﬁ

Wait For
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from MSC-B
MT:

ERROR
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in 3G_MSC-A

Sheet 36 (78)
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Figure 43 (Sheet 36 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

Wait for
Connection

from MSC-B
MT: 3

Sheet 37 (78)
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MAP-PAS req
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Figure 43 (Sheet 37 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

Wait for
Completion

on MSC-B

MAP-SEND-
END-SIGNAL eq.

[A-HO-COMPLETE]

from MSC-B

Sheet 38 (78

TI-ANSWER
(ANM) fom MSC-B

MAP-PAS req.
[A-HO-DETECT]
from MSC-B

Reset (Allowed once MAP-PAS req. (Allowed once Iu-RELEASE-REQUEST
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Figure 43 (Sheet 38 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

Sheet 39 (78)
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Figure 43 (Sheet 39 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

Sheet 40 (78)
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Yes
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Figure 43 (Sheet 40 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

Wait for Channel

Allocation
(UMTS to GSM Ho)

Sheet 41 (78)
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Figure 43 (Sheet 41 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

access by UE/MS

Wait for

(UMTS to GSM Ho)

Sheet 42 (78)
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Figure 43 (Sheet 42 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

Wait for

access by UE/MS
(UMTS to GSM Ho)

Sheet 43 (78)
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Figure 43 (Sheet 43 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A Subsequent UMTS to GSM
Handover from 3G_MSC-B to MSC-B”’
Circuit Connection required

MAP-PREPARE-HANDOVER ¢q
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Sheet 44 (78)
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[A-HO-FAILURE]
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MAP-PREPARE-
HANDOVER esp.
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Figure 43 (Sheet 44 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

Wait for

Ack fom MSC-B*
(UMTS to GSM Ho)

Sheet 45 (78)
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Figure 43 (Sheet 45 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A
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Figure 43 (Sheet 46 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO Sheet 47 (78)

Procedure for Handover in 3G_MSC-A
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Figure 43 (Sheet 47 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A
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Sheet 48(78)
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Figure 43 (Sheet 48 of 78): Handover control procedure in 3G_MSC-A



PROCEDURE 3G_MSC_A_HO

Sheet 49 (78)
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Figure 43 (Sheet 40 of 78): Handover control procedure in 3G_MSC-A
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PROCEDURE 3G_MSC_A_HO

Sheet 50 (78)
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Figure 43 (Sheet 50 of 78): Handover control procedure in 3G_MSC-A



PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

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

UE/MS
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3G_MSC-B

Sheet 51 (78)
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Figure 43 (Sheet 51 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A ﬁ
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Sheet 52 (78)

Figure 43 (Sheet 52 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A
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MT.

Sheet 53 (78)
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Figure 43 (Sheet 53 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A
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Sheet 54 (78)
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Figure 43 (Sheet 54 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

Subsequent UMTS to GSM Handover fom 3G_MSC-B to MSC-B *
no Circuit Connection required.

Sheet 55 (78)
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MAP-PAS req. Yes ait for
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Figure 43 (Sheet 55 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

Wait for
UE/MS

on MSC-B”

Sheet 56 (78)
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Figure 43 (Sheet 56 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for
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[A-HO-REQUEST]
to 3G_MSC-B

Wait

For

Acknowledgement

from 3

G_MSC-B

Sheet 57 (78)
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Figure 43 (Sheet 57 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A ﬁ
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Sheet 58 (78)
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Figure 43 (Sheet 58 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

Wait for
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Sheet 59 (78)

from 3G_MSC-B

I_COMPLETE (ACM)

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

(Allowed once
in this state)

A

Queue Messages
for UE in 3G_MSC-A

Wait for
Connection

from 3G_MSC-B
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Procedure for Handover in 3G_MSC-A

Wait for
Completion
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Sheet 60 (78
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Figure 43 (Sheet 60 of 78): Handover control procedure in 3G_MSC-A
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Procedure for Handover in 3G_MSC-A

Sheet 61 (78)
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Figure 43 (Sheet 61 of 78): Handover control procedure in 3G_MSC-A
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Procedure for Handover in 3G_MSC-A

Sheet 62 (78)
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MAP-PREPARE- MAP-PAS req.
SUBSEQUENT- [A-CLEAR- From UE Call
HANDOVER req. REQUEST] or Network Release
[A-HO-REQUEST] from 3G_MSC-B
from 3G_MSC-B
NG MAP-SEND-END-
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Figure 43 (Sheet 62 of 78): Handover control procedure in 3G_MSC-A
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Procedure for Handover in 3G_MSC-A

Wait for Channel
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(SRNS Relocation)

Sheet 63 (78)
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Figure 43 (Sheet 63 of 78): Handover control procedure in 3G_MSC-A




PROCEDURE 3G_MSC_A_HO

Procedure for Handover in 3G_MSC-A

No

Wait for

access by UE
(SRNSRelocation)

Sheet64 (78)
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Figure 43 (Sheet 64 of 78): Handover control procedure in 3G_MSC-A
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Procedure for Handover in 3G_MSC-A
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Figure 43 (Sheet 65 of 78): Handover control procedure in 3G_MSC-A
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Figure 43 (Sheet 66 of 78): Handover control procedure in 3G_MSC-A
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Procedure for Handover in 3G_MSC-A
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Ack fiom 3G_MSC-B*
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Figure 43 (Sheet 67 of 78): Handover control procedure in 3G_MSC-A
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Procedure for Handover in 3G_MSC-A
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Figure 43 (Sheet 68 of 78): Handover control procedure in 3G_MSC-A
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Procedure for Handover in 3G_MSC-A
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Figure 43 (Sheet 69 of 78): Handover control procedure in 3G_MSC-A
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Procedure for Handover in 3G_MSC-A
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Figure 43 (Sheet 70 of 78): Handover control procedure in 3G_MSC-A
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Procedure for Handover in 3G_MSC-A
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no Circuit Connection required
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Sheet 71 (78)
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T703 from 3G_MSC-B in this state) on RNS-A
Yes it
Release Resources UE
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Figure 43 (Sheet 71 of 78): Handover control procedure in 3G_MSC-A
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Procedure for Handover in 3G_MSC-A
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Figure 43 (Sheet 72 of 78): Handover control procedure in 3G_MSC-A
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Procedure for Handover in 3G_MSC-A
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Sheet 73 (78)
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Figure 43 (Sheet 73 of 78): Handover control procedure in 3G_MSC-A
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Procedure for Handover in 3G_MSC-A
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Figure 43 (Sheet 74 of 78): Handover control procedure in 3G_MSC-A
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Procedure for Handover in 3G_MSC-A
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Figure 43 (Sheet 75 of 78): Handover control procedure in 3G_MSC-A
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Procedure for Handover in 3G_MSC-A
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Wait for

Complete
from 3G_MSC-B
SRNS Relocation

Sheet 76 (78)

MAP-PAS req.
I_COMPLETE [A-CLEAR- (Allowed once Call From UE
(ACM) fiom 3G_MSC-B| REQUEST] in this state) Release or Network
from 3G_MSC-B
I-ANSWER
(ANM) fom 3G_MSC{B
<
MAP-SEND-
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Figure 43 (Sheet 76 of 78): Handover control procedure in 3G_MSC-A
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PROCEDURE 3G_MSC_A_HO Sheet 77 (78)
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Figure 43 (Sheet 77 of 78): Handover control procedure in 3G_MSC-A
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Procedure for Handover in 3G_MSC-A
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[A-HO-

FAILURE]

from 3G_MSC-B

from 3G_MSC-B”

Cancel MAP
Procedures

Call from Network
Release or 3G_MSC-B

]

Reset Cancel MAP
T703 from 3G_MSC-B Procedures
Forward queued Use MAP- Wait
messages for UE i%‘é‘g?;{])' for access
ia 3G_MSC-B - E?
via 3G_MSC SIGNALLING req. byu
No
Cancel MAP to 3G_MSC-B’ to 3G_MSC-B’ Cancel MAP
Procedures Procedures
A 4
IDLE

Wait for

UE
on 3G_MSC-B’
SRNS Relocation

Figure 43 (Sheet 78 of 78): Handover control procedure in 3G_MSC-A
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to MSC-A
Lt
Set
T601
Tu-RELOCATION
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Figure 44 (Sheet 10f 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 2 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 3 of 54): Handover control procedure in 3G_MSC-B




PROCEDURE 3G_MSC-B_HO
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. Cancel .
MAP-SEND-HANDOVER- MAP To MSC-A
REPORT resp. to VLR-B Procedures in 3G_MSC-B
<
< <4
Set
T604
Release
%;%i?shél_:kETE (ACM) Radio Resources
on RNS-B
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Figure 44 (Sheet 4 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 5 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 6 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 7 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 8 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 9 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 10 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 11 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 12 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 13 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 14 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 15 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 16 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 17 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 18 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 19 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 20 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 21 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 22 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 23 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 24 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 25 of 54):
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Figure 44 (Sheet 26 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 27 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 28 of 54):

Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 29 of 54): Handover control procedure in 3G_MSC-A
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Figure 44 (Sheet 30 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 31 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 32 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 33 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 34 of 54): Handover control procedure in 3G_MSC-B
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Figure 44 (Sheet 35 of 54): Handover control procedure in 3G_MSC-B
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