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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 clauses 7.1 and 7.3 respectively, provides for a circuit connection between MSC‑A and MSC‑B. The second, as described in clauses 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:

-
during the handover resource allocation, only the handover related messages that are part of the applicable BSSAP subset - as defined in 3GPP TS 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 3GPP TS 09.08 [7] - can be sent by the MSC‑A on the E-interface after successful handover resource allocation. In the clauses 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 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 MS is not in communication with the network, the MSC‑A shall queue all outgoing BSSAP messages until the communication with the MS is resumed;

-
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 09.08 [7] - shall apply on the E‑Interface. After a subsequent intra-3G_MSC-B intersystem handover 3G_MSC-B will inform 3G_MSC-A about the intra-3G_MSC-B intersystem handover by sending an A-HANDOVER-PERFORMED message. In case of a UMTS target RNS the Cell Identifier shall contain an RNC Id and the subset of RANAP procedures and their related messages - as defined in 3GPP TS 29.108 [15] shall apply on the E-interface. In case of a GSM target BSS the the Cell Identifier shall contain a Cell Id and the subset of BSSAP procedures and their related messages - as defined in 3GPP TS 09.08 [7] - shall apply on the E-Interface. In case of a collision between the A-HANDOVER-PERFORMED message sent by 3G_MSC-B and a BSSMAP or RANAP procedure initiated by 3G_MSC-A, which requires a response from 3G_MSC-B, 3G_MSC-B discards the message received from 3G_MSC-A, 3G_MSC-A aborts the ongoing procedure and starts the respective procedure for the other radio access protocol;
-
during the handover resource allocation for subsequent Inter-MSC handover/SRNS relocation, the handover related messages to be transferred on the E-interface depend on the serving and the target Radio Network Subsystem (see subclauses 11.3 and 12.3);
-
during the intra-MSC‑B handover execution, if any, the MSC‑B shall queue all outgoing BSSAP or IU-DIRECT-TRANSFER messages until the communication with the MS is resumed.

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 clauses 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 clauses 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:

-
during the handover resource allocation, only the handover related messages that are part of the applicable BSSAP subset - as defined in 3GPP TS 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 3GPP TS 09.08- can be sent by the 3G_MSC‑A on the E-interface after successful handover resource allocation. In the clauses 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 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 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 3GPP TS 09.08 [7] - shall apply on the E-Interface. After a subsequent intra-3G_MSC-B intersystem handover 3G_MSC-B will inform 3G_MSC-A about the intra-3G_MSC-B intersystem handover by sending an A-HANDOVER-PERFORMED message. In case of a UMTS target RNS the Cell Identifier shall contain an RNC Id and the subset of RANAP procedures and their related messages - as defined in 3GPP TS 29.108 [15] shall apply on the E-interface. In case of a GSM target BSS the the Cell Identifier shall contain a Cell Id and the subset of BSSAP procedures and their related messages - as defined in 3GPP TS 09.08 [7] - shall apply on the E-Interface. In case of a collision between the A-HANDOVER-PERFORMED message sent by 3G_MSC-B and a BSSMAP or RANAP procedure initiated by 3G_MSC-A, which requires a response from 3G_MSC-B, 3G_MSC-B discards the message received from 3G_MSC-A, 3G_MSC-A aborts the ongoing procedure and starts the respective procedure for the other radio access protocol;

-
during the handover resource allocation for subsequent Inter-MSC handover/SRNS relocation, the handover related messages to be transferred on the E-interface depend on the serving and the target Radio Network Subsystem (see subclauses 11.3 and 12.3);
-
during the intra-3G_MSC -B handover execution, if any, the 3G_MSC -B shall queue all outgoing BSSAP or IU-DIRECT-TRANSFER messages until the communication with the UE/MS is resumed.

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 clauses 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 clauses 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:

-
during the handover resource allocation, only the handover related messages that are part of the applicable BSSAP subset - as defined in 3GPP TS 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 3GPP TS 09.08 [7] - can be sent by the MSC‑A on the E-interface after successful handover resource allocation. In the clauses 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 09.08 [7] - together with the applicable handover related message. The applicable handover related message shall always appear as the first message;

-
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.

-
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 MSC‑A after a successful Inter-3G_MSC GSM to UMTS handover, the subset of RANAP procedures and their related messages - as defined in 3GPP TS 29.108 [15] - shall apply on the E-Interface. After a subsequent intra-3G_MSC-B intersystem handover 3G_MSC-B will inform 3G_MSC-A about the intra-3G_MSC-B intersystem handover by sending an A-HANDOVER-PERFORMED message. In case of a UMTS target RNS the Cell Identifier shall contain an RNC Id and the subset of RANAP procedures and their related messages - as defined in 3GPP TS 29.108 [15] shall apply on the E-interface. In case of a GSM target BSS the the Cell Identifier shall contain a Cell Id and the subset of BSSAP procedures and their related messages - as defined in 3GPP TS 09.08 [7] - shall apply on the E-Interface. In case of a collision between the A-HANDOVER-PERFORMED message sent by 3G_MSC-B and a BSSMAP or RANAP procedure initiated by 3G_MSC-A, which requires a response from 3G_MSC-B, 3G_MSC-B discards the message received from 3G_MSC-A, 3G_MSC-A aborts the ongoing procedure and starts the respective procedure for the other radio access protocol; 

-
during the handover resource allocation for subsequent Inter-MSC handover/SRNS relocation, the handover related messages to be transferred on the E-interface depend on the serving and the target Radio Network Subsystem (see subclauses 11.3 and 12.3);
-
during the intra-3G_MSC‑B GSM to UMTS handover execution, if any, the 3G_MSC‑B shall queue all outgoing IU-DIRECT-TRANSFER messages until the communication with the UE/MS is resumed.

8.3
SRNS Relocation

The following clauses describe two options for the Basic and Subsequent Relocation procedures. The first, as described in clauses 8.3.1 and 8.3.3 respectively, provides for a circuit connection between 3G_MSC‑A and 3G_MSC‑B. The second, as described in clauses 8.3.2 and 8.3.4 respectively, provides for a Basic and Subsequent Relocation 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:

· during the relocation resource allocation, only the handover 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;

-
the trace related messages that are part of the applicable RANAP subset - as defined in  3GPP TS 29.108 [15] - can be sent by the 3G_MSC‑A on the E-interface after successful relocation resource allocation. In the clauses 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 RANAP subset - as defined in 3GPP TS 29.108 [15] - together with the applicable relocation related message. The applicable relocation related message shall always appear as the first message;

-
during the relocation 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 is not in the area of 3G_MSC‑A after a successful Inter-3G_MSC relocation, the subset of RANAP procedures and their related messages - as defined in 3GPP TS 29.108 [15] - shall apply on the E-Interface. After a subsequent intra-3G_MSC-B intersystem handover 3G_MSC-B will inform 3G_MSC-A about the intra-3G_MSC-B intersystem handover by sending an A-HANDOVER-PERFORMED message. In case of a UMTS target RNS the Cell Identifier shall contain an RNC Id and the subset of RANAP procedures and their related messages - as defined in 3GPP TS 29.108 [15] shall apply on the E-interface. In case of a GSM target BSS the the Cell Identifier shall contain a Cell Id and the subset of BSSAP procedures and their related messages - as defined in 3GPP TS 09.08 [7] - shall apply on the E-Interface. In case of a collision between the A-HANDOVER-PERFORMED message sent by 3G_MSC-B and a BSSMAP or RANAP procedure initiated by 3G_MSC-A, which requires a response from 3G_MSC-B, 3G_MSC-B discards the message received from 3G_MSC-A, 3G_MSC-A aborts the ongoing procedure and starts the respective procedure for the other radio access protocol; 

-
during the handover resource allocation for subsequent Inter-MSC handover/SRNS relocation, the handover related messages to be transferred on the E-interface depend on the serving and the target Radio Network Subsystem (see subclauses 11.3 and 12.3);
· during the intra-3G_MSC‑B relocation execution, if any, the 3G_MSC‑B shall queue all outgoing BSSAP or IU-DIRECT-TRANSFER messages until the communication with the UE is resumed.

· after successful completion of the Intra-3G_MSC-B relocation, if 3G_MSC-B or 3G-MSC-B’ has previously received an order to perform location reporting at change of Service Area from 3G_MSC-A, it shall act as specified in subclause 6.2.3.

11.3
Handover/Relocation control procedures 3G_MSC‑A (functional unit 3)
The procedures of functional unit 3 are given in terms of SDL diagrams in figure 43. 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, 'I' for an ISDN/PSTN message or 'Iu' for an Iu-message.

The procedures of functional unit 3 include:

i)
initiation. The initiation condition is shown by the signal Iu-RELOCATION-REQUIRED or A-HANDOVER-REQUIRED;


The diagram also includes queuing 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 controlled by 3G_MSC‑A, i.e. handover/relocation case i);


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 Iu-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 is received. 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 is first set up so that all interfaces Iu'/A', Iu''/A'' and B' are connected (illustrated by the signal 'set up handover device'). This is done when the Relocation Command is sent to serving RNS or Handover Command is sent to the serving BSS. The device is connected in its final position (i.e. Iu''/ A'' to B' for case ii)) (illustrated by the signal 'connect handover device') when Iu-RELOCATION-COMPLETE/A-HANDOVER-COMPLETE is received.

iii)
relocation to 3G_MSC‑B. This procedure is the one described in clauses 8.3.1 and 8.3.2. For handover/relocation 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 clauses 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 device is connected in its final 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 clauses 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 device is 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 clauses 8.3.3.1 and 8.3.4.1. When a relocation to 3G_MSC‑A indication is received from functional unit 4, the handover/relocation device is set up so that interfaces B', B'' and Iu' are connected (for devices with three-party capabilities). When Iu-RELOCATION-COMPLETE is received, the device is connected in its final position (i.e. B' to Iu');


If Iu-RELOCATION-COMPLETE is not received (expiry of timer T704), the handover/relocation device releases interface Iu' 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 clauses 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 device is set up so that interfaces B', B'' and A' are connected (for handover devices with three-party capabilities). When A-RELOCATION-COMPLETE is received, the device is connected in its final position (i.e. B' to Iu');


If A-RELOCATION-COMPLETE is not received (expiry of timer T504), the device releases interface Iu' 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 clauses 8.1.3.1 and 8.1.4.1. When a handover to MSC‑A indication is received from functional unit 4, the handover device is set up so that interfaces B', B'' and Iu' are connected (for handover devices with three-party capabilities). When A-HANDOVER-COMPLETE is received, the device is connected in its final position (i.e. B' to A');


If A-HANDOVER-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 a third 3G_MSC (3G_MSC‑B'). The procedure is described in clauses 8.3.4.2 and 8.3.5.2. The handover/relocation device is set up in its initial position, (i.e. interconnection of interfaces B', B'' and B''') when the connection to 3G_MSC‑B' has been established. 3G_MSC‑B is informed via functional unit 4 that the connection has been established and that the procedure on the radio path can be initiated. The device is connected in its final position (i.e. B' to B''') when a successful procedure indication is received from functional unit 4. 3G_MSC‑B is informed that all procedures in 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 UMTS to GSM handover from 3G_MSC‑B to a third MSC (MSC‑B'). The procedure is described in clauses 8.1.3.2 and 8.1.4.2. The handover/relocation device is set up in its initial position, (i.e. interconnection of interfaces B', B'' and B''') when the connection to MSC‑B' has been established. 3G_MSC‑B is informed via functional unit 4 that the connection has been established and that the procedure on the radio path can be initiated. The device is connected in its final position (i.e. B' to B''') when a successful procedure indication is received from functional unit 4. 3G_MSC‑B is informed that all procedures in 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 UMTS to GSM handover procedure fails;

xi)
subsequent GSM to UMTS handover from MSC‑B to a third MSC (3G_MSC‑B'). The procedure is described in clauses 8.2.3.2 and 8.2.4.2. The handover/relocation device is set up in its initial position, (i.e. interconnection of interfaces B', B'' and B''') when the connection to 3G_MSC‑B' has been established. MSC‑B is informed via functional unit 4 that the connection has been established and that the procedure on the radio path can be initiated. The device is connected in its final position (i.e. B' to B''') when a successful procedure indication is received from functional unit 4. MSC‑B is informed that all procedures in 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.
xii) subsequent UMTS to GSM intra 3G_MSC-B handover. The procedure is transparent to 3G_MSC-A, except that after 3G_MSC-B has performed the handover, the 3G_MSC-A receives a A_HANDOVER-PERFORMED message with a Cell Identifier containing an Cell Id, 3G_MSC-A shall apply the subset of BSSAP procedures and their related messages - as defined in 3GPP TS 09.08 [7]. 

xiii) subsequent GSM to UMTS intra 3G_MSC-B handover. The procedure is transparent to 3G_MSC-A, except that after 3G_MSC-B has performed the handover, the 3G_MSC-A receives a A_HANDOVER-PERFORMED message with a Cell Identifier containing an RNC Id while operating on the E-interface with BSSMAP, 3G_MSC-A shall apply the subset of RANAP procedures and their related messages - as defined in 3GPP TS 29.108 [15]. 
NOTE: 
The procedures ii), vi) and vii) may be applied also in case of a handover/relocation to an RNC which is controlled by 3G_MSC-A by using the “Flexible Iu interface for handover/relocation” option. 

Timers in 3G_MSC‑A.

The 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 SRNS Relocation:

T701:
this timer supervises the queuing time for a free channel for the relocation inside UMTS. If T701 expires, a no channel indication is generated and 3G_MSC‑A will terminate the relocation as described in clause 6.2.3. T701 is set by O&M;

T702:
this timer supervises the time for relocation completion for relocation between RNSs in 3G_MSC‑A. T702 is set by O&M;

T703:
this timer supervises the time between issuing an Iu-RELOCATION-COMMAND from 3G_MSC‑A and receiving a successful procedure indication from 3G_MSC‑B. This timer also supervises the time between sending an IU-RELOCATION-REQUEST-ACKNOWLEDGE to 3G_MSC‑B and receiving a successful procedure indication from 3G_MSC‑B'. If T703 expires, the relocation procedure is terminated. T703 is set by O&M;

T704:
this timer supervises the time between sending of an IU-RELOCATION-REQUEST-ACKNOWLEDGE to 3G_MSC‑B and receiving the Iu-RELOCATION-COMPLETE from RNS-B on 3G_MSC‑A. If the timer expires, the new radio channel is released and the existing handover/relocation device connection to 3G_MSC‑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 expires, a no channel indication is generated and 3G_MSC‑A will terminate the handover as described in clause 6.2.3. T301 is set by O&M;

T302: 
this timer supervises the time for UMTS to GSM handover completion for handover from RNS to BSS in 3G_MSC‑A. T302 is set by O&M;

T303: 
this timer supervises the time between issuing an Iu-RELOCATION-COMMAND from 3G_MSC‑A and receiving a successful procedure indication from MSC‑B. This timer 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;

T304: 
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 MSC‑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 a free channel for the GSM to UMTS handover. If T501 expires, a no channel indication is generated and 3G_MSC‑A will terminate the handover as described in clause 6.2.3. T501 is set by O&M;

T502: 
this timer supervises the time for GSM to UMTS handover completion for handover from BSS to RNS in 3G_MSC‑A. T502 is set by O&M;

T503: 
this timer supervises the time between issuing an A-HANDOVER-COMMAND from MSC‑A and receiving a successful procedure indication from 3G_MSC‑B. This timer also supervises the time between sending an A-HANDOVER-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 is terminated. T503 is set by O&M;

T504: 
this timer supervises the time between sending of an A-HANDOVER-REQUEST-ACKNOWLEDGE to 3G_MSC‑B and receiving the Iu-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.

11.7
Protocol interworking

If the 3G_MSC‑A initiates a basic Inter-MSC intersytem UMTS to GSM handover procedure according to MAP and BSSMAP protocols while using a RANAP protocol towards RNS-A, 3G_MSC‑A has to perform the protocol interworking.

The same holds in case of subsequent Inter-MSC handover back to 3G_MSC-A, if 3G_MSC‑A accepts a subsequent GSM to UMTS handover while using a RANAP protocol towards RNS-B.

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 diagrams in figure 44. 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, 'Iu' for an Iu-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;


This case is initiated by 3G_MSC‑A, and includes allocation and establishment of the new radio resources. The procedure is outlined in clauses 8.1.1 and 8.1.2. for UMTS to GSM handover, clauses 8.2.1 and 8.2.2 for GSM to UMTS handover and clauses 8.3.1 and 8.3.2 for relocation.

ii)
intra-3G_MSC UMTS to GSM handovers within the area controlled by 3G_MSC‑B;


This procedure is the same as that of ii) in clause 11.3, except that the Iu-RELOCATION-REQUIRED is received by 3G_MSC‑B. 3G_MSC-B shall send a A-HANDOVER-PERFORMED message with a Cell Identifier containing a Cell Id and shall apply the subset of BSSAP procedures and their related messages - as defined in 3GPP TS 09.08 [7].

iii)
intra-3G_MSC GSM to UMTS handovers within the area controlled by 3G_MSC‑B;


This procedure is the same as that of ii) in clause 11.3, except that the A-HANDOVER-REQUIRED is received by 3G_MSC‑B. 3G_MSC-B shall send a A-HANDOVER-PERFORMED message with a Cell Identifier containing an RNC Id and shall apply the subset of RANAP procedures and their related messages - as defined in 3GPP TS 29.108 [15].

iv)
intra-3G_MSC SRNS Relocation within the area controlled by 3G_MSC‑B;


This procedure is the same as that of ii) in clause 11.3, except that the Iu-RELOCATION-REQUIRED is received by 3G_MSC‑B.

v)
subsequent handover/relocation to another 3G_MSC (3G_MSC‑A or 3G_MSC‑B');


The initiation procedure is essentially the same as that of i) of clause 11.3. The Handover Command to the BSS or the Relocation Command to the RNS is now generated by 3G_MSC‑B after the A-HO-REQUEST-ACKNOWLEDGE or Iu-RELOCATION-REQUEST-ACKNOWLEDGE is received from 3G_MSC‑A (via functional unit 4). The procedure is terminated in 3G_MSC‑B when 3G_MSC‑B receives a terminate procedure indication from functional unit 4.

NOTE: 
The procedures iii), iv) and, in case of a subsequent handover back to 3G_MSC-A, the procedure v) may be applied also in case of a handover/relocation to an RNC which is controlled by 3G_MSC-B or 3G_MSC-A respectively by using the "Flexible Iu interface for handover/relocation" option.

Timers in 3G_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 a free channel. T401 is set by O&M;

T402: 
this timer supervises the time for handover completion for UMTS to GSM handover from RNS to BSS in 3G_MSC‑B. If T402 expires, the radio path and the connection on interface B' are released. T402 is set by O&M;

T404: 
this timer supervises the time between sending of address complete message to 3G_MSC‑A and receiving the A-HANDOVER-COMPLETE from BSS-B on 3G_MSC‑B. This timer also supervises the time between issuing the handover command to the UE/MS and receiving the MAP-SEND-END-SIGNAL response from 3G_MSC‑A, for a subsequent handover from UMTS to GSM. In the case of a UMTS 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;

T410:
this timer is used to supervise the time for establishing a circuit connection from 3G_MSC‑A to 3G_MSC‑B. When T410 expires, the allocated channel in 3G_MSC‑B is released. T410 is set by O&M. This timer is not started when 3G_MSC‑A explicitly indicates that no handover number is needed;

T411:
this timer is used to control the time between requesting a subsequent UMTS 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/MS is 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 a free 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 RNS in 3G_MSC‑B. If T602 expires, the radio path and the connection on interface B' are released. T602 is set by O&M;

T604: 
this timer supervises the time between sending of address complete message to 3G_MSC‑A and receiving the Iu-RELOCATION-COMPLETE from RNS-B on 3G_MSC‑B. This timer also supervises the time between issuing the handover command to the UE/MS 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 Iu-RELOCATION-COMPLETE from RNS-B on 3G_MSC‑B. If the timer expires, then any new radio resource is released. T604 is set by O&M;

T610:
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 resource in 3G_MSC‑B is released. T610 is set by O&M. This timer is not started when 3G_MSC‑A explicitly indicates that no handover number is needed;

T611:
this timer 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/MS is maintained. T611 is set by O&M.

The following timers are defined for SRNS Relocation:

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

T802: 
this timer supervises the time for relocation completion for relocation between RNSs in 3G_MSC‑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_MSC‑A and receiving the Iu-RELOCATION-COMPLETE from RNS-B on 3G_MSC‑B. This timer 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 relocation without circuit connection between 3G_MSC‑A and 3G_MSC‑B this timer supervises the time between issuing the Iu‑RELOCATION-REQUEST-ACKNOWLEDGE to the 3G_MSC‑A and receiving the Iu‑RELOCATION-COMPLETE from RNS-B on 3G_MSC‑B. If the timer expires, then any new radio resource is released. 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 is released. T810 is set by O&M. This timer is not started when 3G_MSC‑A explicitly indicates that no handover number is needed;

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

12.7
Protocol interworking

If the 3G_MSC‑B accepts an Inter-3G_MSC GSM to UMTS handover procedure according to MAP and BSSMAP protocols while using a RANAP protocol towards RNS-B, 3G_MSC‑B has to perform the protocol interworking.

The same holds if 3G_MSC‑B initiates a subsequent UMTS to GSM handover while using a RANAP protocol towards RNS-A.

13.3
GSM to UMTS handover

If a circuit 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 request, containing the IU-RAB-ASSIGNMENT-REQUEST, on the established MAP connection. If 3G_MSC‑B indicates to 3G_MSC‑B and to MSC‑A that at least 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/MS 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 a failure 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). 3G_MSC‑B inserts the transcoder according to the information received from MSC‑A.

When 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 38 this is 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 a failure occurs during the circuit establishment phase then the existing connection to the UE/MS shall be maintained, if possible.
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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
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