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3.1
Abbreviations

For the purpose of the present document, the following abbreviations apply:

3G_MSC
A third generation MSC that supports the Iu 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

BSC
Base Station Controller

BSS
Base Station System

BSS-A
The BSS from which the MS is being handed over

BSS-B
The BSS to which the MS is being handed over

BTS
Base Transceiver Station 
E-UTRAN
Evolved Universal Terrestrial Radio Access Network
GERAN
GSM EDGE Radio Access Network

ISC
International Switching Centre
LCLS
Local Call Local Switch
MS
Mobile Station

MSC
A second generation Mobile Services Switching Centre that only supports the A interface

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

MME
Mobility Management Entity
RNC
Radio Network Controller

RNS
Radio Network Subsystem

SBSS
Serving BSS

SNA
Shared Network Area

SRNS
Serving RNS

STN-SR
Session Transfer Number for SR-VCC

UE
A User Equipment is a terminal that supports USIM and the UMTS Uu interface

UE/MS
A terminal that supports USIM, SIM, the Uu interface and the Um interface 

UESBI
UE Specific Behaviour Information
USIM
UMTS Subscriber Identity Module

Other abbreviations used in the GSM specifications are listed in 3GPP TR 21.905 [2a].

* * * Next Change * * * *

4.1
MSC-A

4.1.1
Role of MSC-A

In the Intra-MSC handover case (including "BSS Internal Handover with MSC Support" with AoIP), the MSC‑A (simply termed MSC) controls the call, the mobility management and the radio resources before, during and after an Intra-MSC handover. When BSSAP procedures have to be performed, they are initiated and driven by MSC‑A.
If AoIP is supported by MSC-A and BSS, then the BSS or the MSC-A may initiate a "BSS Internal Handover with MSC Support" as described in detail in subclause 6.3.
In the Inter-MSC 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 MS, they are initiated and driven by MSC‑A. The MSC‑A - MSC‑B interface works as a MSC - BSS interface for a subset of BSSMAP procedures. These BSSMAP procedures, described in 3GPP TS 49.008 [7] are only those related to dedicated resources. The DTAP signalling is relayed transparently by MSC‑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).

For handover to an area where "Intra Domain Connection of RAN Nodes to Multiple CN Nodes" is applied, MSC-A can have multiple target CN nodes for each handover target in a pool-area as specified in 3GPP TS 23.236 [18].

During a subsequent handover back to MSC‑A, MSC‑A acts as a BSS towards MSC‑B, which controls the handover procedure until the termination in MSC‑A of the handover radio resources allocation (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).

During a subsequent handover to a third MSC, MSC‑A works towards MSC‑B' as described above in the basic handover paragraph and towards MSC‑B as described above in subsequent handover paragraph.

In the Inter-System, inter-MSC 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 MS, they are initiated and driven by MSC‑A. The MSC‑A - 3G_MSC‑B interface works as a MSC - BSS interface for a subset of BSSMAP procedures. These BSSMAP procedures, described in 3GPP TS 49.008 [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 a basic inter-system 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 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 MSC‑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.g. Handover Detect/Complete from BSS-B, Handover Failure from BSS-A).

During a subsequent inter-system handover to a third MSC, MSC‑A works towards 3G_MSC‑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.

If MSC-A supports the "Provision of UE Specific Behaviour Information to Network Entities" (see 3GPP TS 23.195 [21]), it shall send UESBI-Iu to the target MSC during basic and subsequent handover, and basic and subsequent inter-system handover.

If network supports the LCLS functionality, MSC-A may exchange some LCLS related messages (e.g. LCLS-Status-Update, LCLS-Status-Change-Request) and LCLS related information elements (e.g. GCR, LCLS Negotiation) with MSC-B which may cause LCLS establish or LCLS break during the handover procedures as specified in 3GPP TS 23.284 [29].
* * * Next Change * * * *

4.2
MSC‑B

4.2.1
Role of MSC‑B

In the Intra-MSC-B handover cases (including "BSS Internal Handover with MSC Support" with AoIP), the MSC‑B keeps the control of the whole Intra-MSC-B handover procedure.

MSC-B notifies MSC-A or 3G_MSC-A of a successful Intra-MSC-B handover completion by using the A-HANDOVER-PERFORMED message.

If AoIP is supported by MSC-B and BSS, then the BSS or the MSC-B may initiate a "BSS Internal Handover with MSC Support" as described in detail in subclause 6.3.

The role of MSC‑B is also to provide transcoder resources, if AoIP is supported and no transcoder is inserted in the BSS.
In the Inter-MSC 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 whereas it will relay the DTAP information transparently between A‑interface and E-interface. 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 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 MSC‑A. When clearing is to 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 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 BSS-B, is initiated by MSC‑B, when the dialogue with MSC‑A ends normally and a release is received from the circuit connection with MSC‑A, if any, or when the dialogue with the MSC‑A ends abnormally.

When a release 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-MSC 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 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 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 is to 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_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 BSS-B, is initiated by MSC‑B, when the dialogue with 3G_MSC‑A ends normally and a release is received from the circuit connection with MSC‑A, if any, or when the dialogue with the MSC‑A ends abnormally.

When a release is received by MSC‑B for the circuit connection with 3G_MSC‑A then MSC‑B shall release the circuit connection.

For subsequent inter-MSC handover to an area where "Intra Domain Connection of RAN Nodes to Multiple CN Nodes" is applied, MSC-B can have multiple target CN nodes for each handover target in a pool-area as specified in 3GPP TS 23.236 [18].

If network supports the LCLS functionality, MSC-B may exchange some LCLS related messages (e.g. LCLS-Status-Change-Request ACK) and LCLS related information elements (e.g. LCLS Negotiation) with MSC-A which may cause LCLS establish or LCLS break during the handover procedures as specified in 3GPP TS 23.284 [29].
* * * Next Change * * * *

6
General description of the procedures for intra - MSC handovers

This clause gives a brief overview of the procedures that shall be followed when performing Intra-MSC handovers. Detailed explanation of these procedures can be found in 3GPP TS 48.008 [5] and 3GPP TS 24.008 [10].

There are three types of GSM handover that involve a single BSS and a single MSC. These are "Internal Handover", "BSS Internal Handover with MSC Support"  and" External Handover".

 An "Internal Handover" takes place between channels on a cell or cells controlled by a single BSS, without reference to the MSC, although the MSC maybe informed of its occurrence after completion. This typical case can be used by the BSS e.g. if the A-Interface User Plane is not to be modified. This "Internal Handover" may take place with AoTDM or with AoIP and is not considered in the present document.

A "BSS Internal Handover with MSC Support" shall only be used if AoIP is supported by both MSC and BSS and if the A-Interface User Plane has to be modified. In that case the BSS or the MSC may initiate a "BSS Internal Handover with MSC Support" procedure as described in detail in subclause 6.3 in this document.

NOTE:
From Core Network perspective this "BSS Internal Handover with MSC Support" is an "External Handover", because the MSC is actively involved, although it is called "Internal Handover" in 3GPP TS 48.008, because the call stays within one BSS.
Handovers between channels on the same cell or between cells on the same BSS which are controlled by the MSC (as defined prior to the introduction of AoIP) are termed "External Handovers" and use identical procedures to those for Inter-BSS-Intra-MSC handovers.  "External Handovers" are also specified with AoIP User Plane transport, for example the handover from speech to data services.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 are intra-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 GERAN, or between GERAN and UTRAN, or the core network may be involved if the Iur or Iur-g interface between RNSs does not exist. This case of hard handover involving the core network is covered in the present document, together with SRNS relocation with Iur or Iur-g interface.

If network supports the LCLS functionality, it may cause LCLS establish or LCLS break during the handover procedures and the descrisption in in 3GPP TS 23.284 [29] shall be applied.
* * * Next Change * * * *

7
General description of the procedures for inter - MSC handovers

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

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

a)
during the handover resource allocation, except for the messages explicitly indicated in b and c below, only the handover related messages that are part of the applicable BSSAP subset - as defined in 3GPP TS 49.008 [7] - shall be transferred on the E-interface;

b)
the trace related messages that are part of the applicable BSSAP subset - as defined in 3GPP TS 49.008 [7] - can be sent by the MSC‑A on the E-interface after successful handover resource allocation. In subclauses 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 3GPP TS 49.008 [7] - together with the applicable handover related message. The applicable handover related message shall always appear as the first message;

c)
during the handover resource allocation for subsequent inter-MSC handover according to subclauses 7.3 and 7.4, it is allowed to transfer either DTAP or RANAP Direct Transfer messages on the E-Interface between MSC-A and MSC-B. RANAP Direct Transfer messages shall be used for this purpose if and only if the basic handover procedure was an inter MSC SRNS relocation;

d)
during the handover execution, ie while the MS is not in communication with the network, the MSC‑A shall queue all outgoing BSSAP or RANAP messages until the communication with the MS is resumed;

e)
during the execution of a basic inter-MSC handover to MSC-B or a subsequent inter-MSC handover to a third MSC-B’, only the handover related messages and the A-Clear-Request message that are part of the applicable BSSAP subset - as defined in 3GPP TS 49.008 [7] – may be sent by the target MSC on the E-interface;

f)
during a subsequent inter-MSC handover back to MSC-A or to a third MSC-B’, MSC-B may initiate either an Iu-Release-Request procedure or an A-Clear-Request procedure on the E-interface. An Iu-Release-Request procedure shall be initiated only if the basic handover procedure was an inter-MSC SRNS relocation;

g)
finally, during supervision, ie while the MS is not in the area of MSC‑A after a successful Inter-MSC handover, the subset of BSSAP procedures and their related messages - as defined in 3GPP TS 49.008 [7] - shall apply on the E‑Interface. As the only exception to this rule, in case of a subsequent inter-MSC SRNS relocation back to 3G_MSC-A or to a third 3G_MSC-B’, during the relocation resource allocation, the relocation and trace related messages that are part of the applicable RANAP subset - as defined in 3GPP TS 29.108 [15] - shall be transferred on the E-interface (see subclause 8.3, a and b).

If a subsequent inter-MSC handover/relocation back to 3G_MSC-A or to a third 3G_MSC-B’ is cancelled, then the supervision continues, and BSSAP procedures and their related messages shall apply on the E-interface.
NOTE:
A subsequent inter-MSC SRNS relocation back to 3G_MSC-A or to a third 3G_MSC-B’ can occur, e.g., if after the basic inter-MSC handover to 3G_MSC-B the MS performed a subsequent intra-3G_MSC-B GSM to UMTS inter-system handover;

h)
during the intra-MSC‑B handover execution, if any, the MSC‑B shall queue all outgoing BSSAP messages until the communication with the MS is resumed.

If network supports the LCLS functionality, it may cause LCLS establish or LCLS break during the handover procedures and the descrisption in 3GPP TS 23.284 [29] shall be applied.
* * * Next Change * * * *

8
General Description of the procedures for inter - 3G_MSC handovers

8.1
Handover UMTS to GSM

The following clauses describe two options for the Basic and Subsequent UMTS to GSM Handover procedures. The first, as described in subclauses 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 subclauses 8.1.2 and 8.1.4 respectively, provides for a Basic and Subsequent Handover without the provision of a circuit connection between 3G_MSC‑A and 3G_MSC‑B. 3G_MSC can also be a pure GSM MSC.

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

a)
during the handover resource allocation, except for the messages explicitly indicated in b and c below, only the handover related messages that are part of the applicable BSSAP subset - as defined in 3GPP TS 49.008 [7] - shall be transferred on the E-interface;

b)
the trace related messages that are part of the applicable BSSAP subset - as defined in 3GPP TS 49.008 [7]- can be sent by the 3G_MSC‑A on the E-interface after successful handover resource allocation. In the subclauses 8.1.1 and 8.1.2, 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 3GPP TS 49.008 [7] - together with the applicable handover related message. The applicable handover related message shall always appear as the first message;

c)
during the handover resource allocation for subsequent inter-MSC inter-system handover according to subclauses 8.1.3 and 8.1.4, it is allowed to transfer either DTAP or RANAP Direct Transfer messages on the E-Interface between 3G_MSC-A and 3G_MSC-B. RANAP Direct Transfer messages shall be used for this purpose if and only if the basic handover procedure was an inter MSC SRNS relocation;

d)
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 or RANAP messages until the communication with the UE/MS is resumed;

e)
during the execution of a basic inter-system inter-MSC handover to MSC-B or a subsequent inter-system inter-MSC handover to a third MSC-B’, only the handover related messages and the A-Clear-Request message that are part of the applicable BSSAP subset - as defined in 3GPP TS 49.008 [7] – may be sent by the target MSC on the E-interface;

f)
during a subsequent inter-system inter-MSC handover back to 3G_MSC-A or to a third MSC-B’, 3G_MSC-B may initiate either an Iu-Release-Request procedure or an A-Clear-Request procedure on the E-interface. An Iu-Release-Request procedure shall be initiated only if the basic handover procedure was an inter-MSC SRNS relocation;

g)
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 3GPP TS 49.008 [7] - shall apply on the E-Interface. As the only exception to this rule, in case of a subsequent inter-MSC SRNS relocation back to 3G_MSC-A or to a third 3G_MSC-B’, during the relocation resource allocation, the relocation and trace related messages that are part of the applicable RANAP subset - as defined in 3GPP TS 29.108 [15] - shall be transferred on the E-interface (see subclause 8.3, a and b).

If a subsequent inter-MSC handover/relocation back to 3G_MSC-A or to a third 3G_MSC-B’ is cancelled, then the supervision continues, and BSSAP procedures and their related messages shall apply on the E-interface.
NOTE:
A subsequent inter-MSC SRNS relocation back to 3G_MSC-A or to a third 3G_MSC-B’ can occur, e.g., if after the basic inter-MSC handover to 3G_MSC-B the MS performed a subsequent intra-3G_MSC-B GSM to UMTS inter-system handover;

h)
during the intra-3G_MSC -B handover execution, if any, the 3G_MSC -B shall queue all outgoing BSSAP or RANAP messages until the communication with the UE/MS is resumed.

If network supports the LCLS functionality, it may cause LCLS establish during the handover procedures and the descrisption in 3GPP TS 23.284 [29] shall be applied.
* * * Next Change * * * *

8.2
Handover GSM to UMTS

The following clauses describe two options for the Basic and Subsequent GSM to UMTS Handover procedures. The first, as described in subclauses 8.2.1 and 8.2.3 respectively, provides for a circuit connection between (3G_)MSC‑A and (3G_)MSC‑B. The second, as described in subclauses 8.2.2 and 8.2.4 respectively, provides for a Basic and Subsequent Handover without the provision of a circuit connection between (3G_)MSC‑A and (3G_)MSC‑B. In all the above mentioned clauses, the following principles apply:

a)
during the handover resource allocation, except for the messages explicitly indicated in b and c below, only the handover related messages that are part of the applicable BSSAP subset - as defined in 3GPP TS 49.008 [7] - shall be transferred on the E-interface;

b)
the trace related messages that are part of the applicable BSSAP subset - as defined in 3GPP TS 49.008 [7] - can be sent by the MSC‑A on the E-interface after successful handover resource allocation. In subclauses 8.2.1 and 8.2.2, 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 3GPP TS 49.008 [7] - together with the applicable handover related message. The applicable handover related message shall always appear as the first message;

c)
during the handover resource allocation for subsequent inter-MSC inter-system handover according to subclauses 8.2.3 and 8.2.4, it is allowed to transfer either DTAP or RANAP Direct Transfer messages on the E-Interface between MSC-A and 3G_MSC-B. RANAP Direct Transfer messages shall be used for this purpose if and only if the basic handover procedure was an inter MSC SRNS relocation;

d)
If 3G_MSC-B or 3G-MSC-B’ supports location reporting at change of Service Area, 3G_MSC-B or 3G_MSC-B' shall always initiate the Location Reporting Control procedure at change of Service Area towards the target RNS since no request for Location Reporting can be received from MSC-A. In that case, the Location Reporting Control procedure shall be initiated by 3G_MSC-B or 3G-MSC-B’ after the Relocation Resource Allocation procedure has been executed successfully. The change of Service Area shall be reported to MSC-A within an A-HANDOVER-PERFORMED message;

e)
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 or RANAP messages until the communication with the UE/MS is resumed;

f)
during the execution of a basic inter-system inter-MSC handover to 3G_MSC-B or a subsequent inter-system inter-MSC handover to a third 3G-MSC-B’, only the handover related messages and the A-Clear-Request message that are part of the applicable BSSAP subset - as defined in 3GPP TS 49.008 [7] – may be sent by the target MSC on the E-interface;

g)
during a subsequent inter-system inter-MSC handover back to 3G_MSC-A or to a third 3G_MSC-B’, 3G_MSC-B may initiate either an Iu-Release-Request procedure or an A-Clear-Request procedure on the E-interface. An Iu-Release-Request procedure shall be initiated only if the basic handover procedure was an inter-MSC SRNS relocation;

h)
finally, during supervision, i.e. while the UE/MS is not in the area of MSC‑A after a successful Inter-3G_MSC GSM to UMTS handover, the subset of BSSAP procedures and their related messages - as defined in 3GPP TS 49.008 [7] - shall apply on the E-Interface. As the only exception to this rule, in case of a subsequent inter-MSC SRNS relocation back to 3G_MSC-A or to a third 3G_MSC-B’, during the relocation resource allocation, the relocation and trace related messages that are part of the applicable RANAP subset - as defined in 3GPP TS 29.108 [15] - shall be transferred on the E-interface (see subclause 8.3, a and b).

If a subsequent inter-MSC handover/relocation back to 3G_MSC-A or to a third 3G_MSC-B’ is cancelled, then the supervision continues, and BSSAP procedures and their related messages shall apply on the E-interface;
i)
during the intra-3G_MSC‑B GSM to UMTS handover execution, if any, the 3G_MSC‑B shall queue all outgoing BSSAP or RANAP messages until the communication with the UE/MS is resumed.

If network supports the LCLS functionality, it may cause LCLS break during the handover procedures and the descrisption in 3GPP TS 23.284 [29] shall be applied.
* * * End * * * *
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