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1
Scope

The scope of the present document is:

i)
to provide a detailed specification for the interworking between information elements contained in layer 3 messages sent on the MS-MSC interface (Call Control and Mobility Management parts of GSM 04.08) and parameters contained in MAP services sent over the MSC-VLR interface (GSM 09.02) where the MSC acts as a transparent relay of information;

ii)
to provide a detailed specification for the interworking between information elements contained in BSSMAP messages sent on the BSC-MSC interface (GSM 08.08) and parameters contained in MAP services sent over the MSC-VLR interface (GSM 09.02) where the MSC acts as a transparent relay of information;

iii)
to provide a detailed specification for the interworking as in i) and ii) above when the MSC also processes the information.

Interworking for supplementary services is given in GSM 09.11. Interworking for the short message service is given in GSM 03.40 and GSM 04.11. Interworking between the call control signalling of GSM 04.08 and the PSTN/ISDN is given in GSM 09.03, GSM 09.07 and GSM 09.08. Interworking between the 'A' and 'E' interfaces for inter-MSC handover signalling is given in GSM 09.07 and 09.08.

1.1
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 a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.

[1]
3G TS 21.905: "3G Vocabulary".

[2]
3G TSº23.009: "Handover procedures".

[3]
3G TSº23.040: "Technical realization of the Short Message Service (SMS) Point to Point (PP)".

[4]
3G TSº24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols-Stage 3".

[5]
3G TSº24.010: "Mobile radio interface layer 3  Supplementary services specification - General aspects".

[6]
3G TSº24.011: "Point-to-Point (PP) Short Message Service (SMS) support on mobile radio interface".

[7]
3G TSº25.413: "Iu interface RANAP signalling".

[8]
3G TSº29.002: "Mobile Application Part (MAP) specification".

[9]
3G TSº29.007: "General requirements on interworking between the Public Land Mobile Network (PLMN) and the Integrated Services Digital Network (ISDN) or Public Switched Telephone Network (PSTN)".

[10]
3G TSº29.011: "Digital cellular telecommunications system (Phase 2+); Signalling interworking for supplementary services".

[11]
GSM 08.08: "Digital cellular telecommunications system (Phase 2+); Mobile Switching Centre ‑ Base Station System (MSC - BSS) interface  Layer 3 specification".

[12]
GSM 09.03: "Digital cellular telecommunications system (Phase 2+); Signalling requirements on interworking between the Integrated Services Digital Network (ISDN) or Public Switched Telephone Network (PSTN) and the Public Land Mobile Network (PLMN)".

[13]
GSM 09.08: "Digital cellular telecommunications system (Phase 2+); Application of the Base Station System Application Part (BSSAP) on the E-interface".
[14]
3G TSº29.108:  “Application of the Radio Access Network Application Part (RANAP) on the E-interface”
1.2
Abbreviations

Abbreviations used in the present document are listed in 3G TS 21.905.

NEXT MODIFIED SECTION

4.6
Inter-MSC Handover (UMTS to GSM)

The general principles of the handover procedures are given in 3G TS 23.009. 3G TS 29.010 gives the necessary information for interworking between the 3G TS 25.413 RANAP protocol, GSM handover procedures and the 3G TS 29.002 MAP protocol. The RANAP protocol is used between the RNS and the 3G-MSC.

The following three principles apply for the Inter-MSC handover UMTS to GSM:

The BSSMAP parameters required for Inter-MSC handover UMTS to GSM are generated as in GSM.

Received BSSMAP parameters, e.g. cause code or Handover command, are mapped to the appropriate RANAP parameters, e.g. cause code transparent container to source RNS.
4.6.1 Basic Inter-MSC Handover

When a Mobile Station is handed over between two MSCs, the establishment of a connection between them (described in 3G TS 23.009) requires interworking between A-Interface and E-Interface.

The signalling at initiation, execution, completion of the Basic Inter-MSC handover procedure is shown in figures 21 to 26 with both possible positive or negative outcomes.

Additionally figure 21b shows the possible interworking when the trace related message is transparently transferred on the E-Interface at Basic Inter-MSC Handover initiation.

RNS-A         3G-MSC-A                   MSC-B                 

|               |                         |                   

|RELOCATION     |                         |                   

|-------------->|MAP PREPARE HANDOVER     |                   

|REQUIRED       |------------------------>| +----------------+

|               |request                  | |Possible Alloc. |

|               |                         | |of a handover   |

|               |                         | |no. in the VLR-B|

|               |                         | +----------------+

|               |                         |                   

|               |                         |                BSS-B

|               |                         |                   |

|               |                         |HANDOVER REQUEST   |

|               |                         |------------------>|

Figure 21a: Signalling for Basic Inter-MSC Handover initiation (no trace related messages transferred)

RNS-A         3G-MSC-A                   MSC-B                 

|             (*)                         |                   

|RELOCATION     |                         |                   

|-------------->|MAP PREPARE HANDOVER     |                   

|REQUIRED       |------------------------>| +----------------+

|               |request(**)              | |Possible Alloc. |

|               |                         | |of a handover   |

|               |                         | |no. in the VLR-B|

|               |                         | +----------------+

|               |                         |                   

|               |                         |                BSS-B

|               |                         |                   |

|               |                         |HANDOVER REQUEST   |

|               |                         |------------------>|

|               |                         |                   |

|               |                         |MSC INVOKE TRACE   |

|               |                         |--------------->(***)

Figure 21b: Signalling for Basic Inter-MSC Handover initiation (MSC invoke trace message transferred)

(*):
Tracing invocation has been received from VLR.

(**):
In that case, HANDOVER REQUEST and MSC INVOKE TRACE messages are included within the BSS-apdu parameter.

(***):
MSC INVOKE TRACE is forwarded to BSS-B if supported by MSC-B.

Possible Positive outcomes:

a)
successful radio resources allocation and handover number allocation (if performed):

RNS-A         3G-MSC-A                   MSC-B              BSS-B

|               |                         |                   |

|               |                         |HANDOVER REQUEST   |

|               |                         |<------------------|

|               |                         |ACKNOWLEDGE        |

|               | MAP PREPARE HANDOVER    |                   |

|               |<------------------------|                   |

|               | response                |                   |

|               |                         |                   |

|RELOCATION COMMAND                       |                   |

|<--------------|                         |                   |

b)
radio resources allocation queued and successful handover number allocation (if performed). Later successful radio resources allocation indication:

RNS-A         3G-MSC-A                   MSC-B              BSS-B

|               |                         |                   |

|               |                         |QUEUING INDICATION |

|               |                         |<------------------|

|               |MAP PREPARE HANDOVER     |                   |

|               |<------------------------|                   |

|               | response                |                   |

|               |                         |HANDOVER REQUEST   |

|               |                         |<------------------|

|               |                         |ACKNOWLEDGE        |

|               |MAP PROCESS ACCESS       |                   |

|               |<------------------------|                     

| RELOCATION COMMAND   SIGNALLING request |                   |

|<--------------|                         |                   |

|               |                         |                   |

Figure 22: Signalling for Basic Inter-MSC Handover execution (Positive outcomes)

Possible Negative outcomes:

c)
user error detected, or handover number allocation unsuccessful (if performed), or component rejection or dialogue abortion performed by MSC-B:

RNS-A         3G-MSC-A                   MSC-B              BSS-B

|               |                         |                   |

|               |MAP PREPARE HANDOVER response                |

|               |negative result, MAP CLOSE                   |

|               |<------------------------|                   |

|               |MAP U/P-ABORT            |                   |

|               |                         |                   |

|RELOCATION PREPARATION                   |                   |

|<--------------|                         |                   |

|FAILURE(Note 1)|                         |                   |

|               |                         |                   |

d)
radio resources allocation failure:

RNS-A        3G-MSC-A                    MSC-B              BSS-B

|               |                         |                   |

|               |                         |HANDOVER FAILURE   |

|               |                         |<------------------|

|               |MAP PREPARE HANDOVER     |                   |

|               |<------------------------|                   |

|               | response                |                   |

|               |                         |                   |

|RELOCATION PREPARATION                   |                   |

|<--------------|                         |                   |

|FAILURE(Note 1)|                         |                   |

|               |                         |                   |

e)
radio resources allocation queued and successful handover number allocation (if performed). Later unsuccessful radio resources allocation:

RNS-A         3G-MSC-A                   MSC-B              BSS-B

|               |                         |                   |

|               |                         |QUEUING INDICATION |

|               |                         |<------------------|

|               |MAP PREPARE HANDOVER     |                   |

|               |<------------------------|                   |

|               | response                |                   |

|               |                         |                   |

|               |                         |HANDOVER FAILURE   |

|               |                         |<------------------|

|               |MAP PROCESS ACCESS       |                   |

|               |<------------------------|                   |

|               | SIGNALLING request      |                   |

|               |                         |                   |

|RELOCATION PREPARATION                   |                   |

|<--------------|                         |                   |

|FAILURE(Note 1)|                         |                   |

f)
unsuccessful handover execution (Reversion to the old radio resources):

RNS-A         3G-MSC-A                   MSC-B              BSS-B

|               |                         |                   |

|RELOCATION     |                         |                   |

|-------------->|                         |                   |

|CANCEL         |                         |                   |

|               |MAP U -ABORT             |                   |

|               |------------------------>|                   |

|               |                         |CLEAR COMMAND      |

|               |                         |------------------>|

|RELOCATION     |                         |                   |

|<--------------|                         |                   |

|CANCEL ACK     |                         |                   |

Figure 23: Signalling for Basic Inter-MSC Handover execution (Negative outcomes)

NOTE 1:
Possible rejection of the handover because of the negative outcome of MAP or RANAP procedure.

RNS-A         3G-MSC-A                    MSC-B              BSS-B

|               |                         |                   |

|               |                         |HANDOVER COMPLETE  |

|               |                         |<------------------|

|               |MAP SEND END SIGNAL request                  |

|               |<------------------------|                   |

|IU RELEASE COMMAND                       |                   |

|<--------------|                         |                   |

|               |                         |                   |

Figure 24: Signalling for Basic Inter-MSC Handover completion

Positive outcome: 
RNS-A         3G-MSC-A                   MSC-B              BSS-B

|               |                         |                   |

|               |MAP SEND END SIGNAL      |                   |

|               |------------------------>|                   |

|               | response                |CLEAR COMMAND      |

|               |                         |------------------>|

|               |                         | (Note 2)          |

Figure 25: Signalling for Basic Inter-MSC Handover completion (Positive outcome)

Negative outcome:

RNS-A         3G-MSC-A                    MSC-B              BSS-B

|               |                         |                   |

|               | MAP U/P -ABORT          |                   |

|               |------------------------>|                   |

|               |                         |CLEAR COMMAND      |

|               |                         |------------------>|

|               |                         |                   |

Figure 26: Signalling for Basic Inter-MSC Handover completion (Negative outcome)

NOTE 2:
From interworking between MAP and BSSMAP point of view, when the call is released.

The handover procedure is normally triggered by RNS-A by sending a RELOCATION REQUIRED message on Iu-Interface to 3G-MSC-A. The invocation of the Basic Inter-MSC handover procedure is performed and controlled by 3G-MSC-A. The sending of the MAP Prepare-Handover request to MSC-B is triggered in 3G-MSC-A upon receipt of the RELOCATION REQUIRED message. For compatibility reason, the cell identity of the cell where the call is to be handed over in MSC-B area, provided in the RELOCATION REQUIRED message, is mapped into targetCellId MAP parameter and the HANDOVER REQUEST message is encapsulated in the bss-APDU MAP parameter of the Prepare‑Handover MAP request. MSC-B can invoke another operation towards the VLR-B (allocation of the handover number described in 3G TS 29.002).

Additionally, if tracing activity has been invoked, the trace related message can be transferred on the E-Interface encapsulated in the bss-APDU MAP parameter of the Prepare-Handover Request. If transferred, one complete trace related message at a time shall be included in the bss-APDU MAP parameter after the HANDOVER REQUEST message.

The interworking between Prepare Handover and RELOCATION REQUIRED is as follows:

----------------------------------------------------------------

        |   25.413                         29.002         |Notes

--------┼-------------------------------------------------┼-----

Forward | RELOCATION REQUIRED MAP PREPARE HANDOVER request|


message |                                                 |


        |                            -ho-NumberNotRequired|   1

        |  RANAP information        -targetCellId        |


        |         elements           -bss-APDU(           |   2

        |                            HANDOVER REQUEST,    |


        | |   

        | MSC INVOKE TRACE)    |


--------┼-------------------------------------------------┼-----

Positive| RELOCATION CMD     MAP PREPARE HANDOVER response|

result  |                                                 |   3

        |                             -handover number    |


        |                             -bss-APDU(          |


        |                              QUEUING INDICATION |


        |                              or HANDOVER REQUEST|


        |                              ACKNOWLEDGE)       |


        |                                                 |


--------┼-------------------------------------------------┼-----

Negative| RELOCATION PREP FAILURE     MAP PREPARE HANDOVER|   4

result  |                                                 |


        | Relocation failure in            System Failure     |
        | target RNC/CN or target system|
        | ”            No Handover Number |


        |                                 available       |


        | ”            UnexpectedDataValue|


        | ”            Data Missing       |


        |                                                 |


        | ”            MAP CLOSE          |


        | ”            MAP U/P -ABORT     |


        |                                                 |


        |                                                 |


NOTE 1:
The BSSMAP information elements are already stored in 3G-MSC.

The ho-NumberNotRequired parameter is included by 3G-MSC-A, when 3G-MSC-A decides not to use any circuit connection with MSC-B. No handover number shall be present in the positive result. Any negative response from MSC-B shall not be due to handover number allocation problem.

NOTE 2:
The process performed on the RANAP information elements received in the RELOCATION REQUIRED message is described in the 3G TS 25.413.

NOTE 3:
The response to the Prepare-Handover request can include in its bss-APDU parameter, identifying the GSM 08.06 protocol, either a BSSMAP QUEUING INDICATION, or a BSSMAP HANDOVER REQUEST ACKNOWLEDGE.


In the first case, 3G-MSC-A shall wait for the radio resources allocation response from MSC-B, transmitted to 3G-MSC-A as described in subclause 4.5.4.


In the second case, the positive result triggers in 3G-MSC-A the sending on Iu-Interface of the RELOCATION CMD.


In the third case, the positive result triggers in 3G-MSC-A.

NOTE 4:
The possible sending of the RELOCATION PREP FAILURE message is described in the 3G 25.413.

(The possible sending of the RELOCATION PREP FAILURE message upon receipt of the HANDOVER FAILURE is out of the scope of the 3G TS 29.010 and lies in the 3G TS 25.413).

The interworking between Send End Signal and HANDOVER COMPLETE in MSC-B is as follows:

----------------------------------------------------------------

        |   08.08                          29.002         |Notes

--------┼-------------------------------------------------┼-----

Forward | HANDOVER COMPLETE   MAP SEND END SIGNAL request |


message |                                                 |


        |                               -bss-APDU(        |


        |                               HANDOVER COMPLETE)|


        |                                                 |


--------┼-------------------------------------------------┼-----

Positive| CLEAR COMMAND       MAP SEND END SIGNAL response|


result  |  -Call Control release                          |  1

--------┼-------------------------------------------------┼-----

Negative| CLEAR COMMAND                                   |


result  |  -Call Control release        MAP CLOSE         |  2

        |  -Call Control release        MAP U/P -ABORT    |


        |                                                 |


NOTE 1:
The positive empty result triggers the clearing of the Radio Resources on the A-Interface and the release of the SCCP connection between MSC-B and BSS-B. If a circuit connection is used between 3G_MSC-A and MSC-B, the 'Call Control release' clearing cause shall only be given to BSS-B when MSC-B has received a clearing indication on its circuit connection with 3G_MSC-A.

NOTE 2:
The abortion of the dialogue or the rejection of the component triggers in MSC-B the clearing of its circuit connection with 3G_MSC-A, if any, of the Radio Resources on the A-Interface and the release of the SCCP connection between MSC-B and BSS-B.

The interworking between Send End Signal and  IU RELEASE COMMAND in 3G_MSC-A is as follows:

----------------------------------------------------------------

        |   29.002                          25.413        |Notes

--------┼-------------------------------------------------┼-----

Forward | MAP SEND END SIGNAL          IU RELEASE COMMAND |


message | response                                        |


        |          -bss-APDU(           -       |


        |          HANDOVER COMPLETE)        Successful Relocation   |


--------┼-------------------------------------------------┼-----

Positive|                                                 |


result  |                                                 |


--------┼-------------------------------------------------┼-----

Negative|                                                 |


result  |                                                 |


The interworking between RELOCATION CANCEL in case of reversion to old channel of the UE and User Abort in 3G-MSC-A is as follows:

----------------------------------------------------------------

        |   25.413                         29.002         |Notes

--------┼-------------------------------------------------┼-----

Forward | RELOCATION CANCEL               MAP U -ABORT    |


message |                                                 |


        |  - 
Relocation cancelled                                      |


--------┼-------------------------------------------------┼-----

Positive| RELOCATION CANCEL ACKNOWLEDGEMENT               |


result  |                                                 |


--------┼-------------------------------------------------┼-----

Negative|                                                 |


result  |                                                 |


4.6.2 Subsequent Inter-MSC Handover from  3G-MSC-B back to MSC-A

When a Mobile Station is being handed over back to MSC-A, the procedure (described in TS 23.009) requires interworking between A-Interface, Iu-interface and E-Interface.

The signalling at initiation, execution and completion of the Subsequent Inter-MSC handover procedure is shown in figures 27 to 31.

RNS-A         3G-MSC-B                   MSC-A                 

|               |                         |                   

|RELOCATION     |                         |                   

|-------------->|MAP PREPARE SUBSEQUENT   |

|REQUIRED       |------------------------>|

|               |HANDOVER request         |

|               |                         |                BSS-B

|               |                         |                   |

|               |                         |HANDOVER REQUEST   |

|               |                         |------------------>|

Figure 27: Signalling for Subsequent Inter-MSC Handover back to MSC-A initiation

Possible Positive outcomes:

a)
successful radio resources allocation:

RNS-A          3G-MSC-B                  MSC-A              BSS-B

|               |                         |                   |

|               |                         |HANDOVER REQUEST   |

|               |                         |<------------------|

|               |                         |ACKNOWLEDGE        |

|               | MAP PREPARE SUBSEQUENT  |                   |

|               |<------------------------|                   |

|               | HANDOVER response       |                   |

|RELOCATION CMD |                         |                   |

|<--------------|                         |                   |

b)
radio resources allocation queued. Later successful radio resources allocation indication:

RNS-A         3G-MSC-B                   MSC-A              BSS-B

|               |                         |QUEUING INDICATION |

|               |                         |<------------------|

|               | MAP PREPARE SUBSEQUENT  |                   |

|               |<------------------------|                   |

|               | HANDOVER response       |                   |

|               |                         |HANDOVER REQUEST   |

|               |                         |<------------------|

|               |                         |ACKNOWLEDGE        |

|               | MAP FORWARD ACCESS      |                   |

|               |<------------------------|                   |

|               | SIGNALLING request      |                   |

|RELOCATION CMD |                         |                   |

|<--------------|                         |                   |

Figure 28: Signalling for Subsequent Inter-MSC Handover back to MSC-A execution (Positive outcome)

Possible Negative outcomes:

c)
user error detected, or component rejection or dialogue abortion performed by MSC-A:

RNS-A         3G-MSC-B                  MSC-A              BSS-B

|               |MAP PREPARE SUBSEQUENT HANDOVER              |

|               |<------------------------|                   |

|RELOCATION PREP| response negative result|                   |

|<--------------|                         |                   |

|FAILURE(Note 1)|                         |                   |

|               |                         |                   |

d)
component rejection or dialogue abortion performed by MSC-A:

RNS-A         3G-MSC-B                  MSC-A              BSS-B

|               |MAP CLOSE, MAP U/P ABORT |                   |

|               |<------------------------|                   |

|IU RELEASE     |                         |                   |

|<--------------|                         |                   |

|   COMMAND     |                         |                   |

e)
radio resources allocation failure:

RNS-A         3G-MSC-B                  MSC-A              BSS-B

|               |                         | HANDOVER FAILURE  |

|               |                         |<------------------|

|               |MAP PREPARE SUBSEQUENT   |                   |

|               |<------------------------|                   |

|RELOCATION PREP|    HANDOVER response    |                   |

|<--------------|                         |                   |

|FAILURE(Note 1)|                         |                   |

f)
radio resources allocation queued. Later unsuccessful radio resources allocation:

RNS-A         3G-MSC-B                  MSC-A              BSS-B

|               |                         |QUEUING INDICATION |

|               |                         |<------------------|

|               | MAP PREPARE SUBSEQUENT  |                   |

|               |<------------------------|                   |

|               |    HANDOVER response    |                   |

|               |                         |HANDOVER FAILURE   |

|               |                         |<------------------|

|               | MAP FORWARD ACCESS      |                   |

|               |<------------------------|                   |

|RELOCATION PREP|    SIGNALLING request   |                   |

|<--------------|                         |                   |

|FAILURE(Note 1)|                         |                   |

Figure 29: Signalling for Subsequent Inter-MSC Handover back to MSC-A execution
(Negative outcome)

NOTE 1:
Possible rejection of the handover because of the negative outcome of MAP or BSSMAP procedure.

BSS-B         MSC-A                   3G-MSC-B            RNS-A

|               |                         |                   |

|HANDOVER       |                         |                   |

|-------------->|MAP SEND END SIGNAL      |                   |

|COMPLETE       |------------------------>|                   |

|               | response                |                   |

|               |                         |Iu RELEASE COMMAND |

|               |                         |------------------>|

Figure 30: Signalling for Subsequent Inter-MSC Handover back to MSC-A completion
(Successful completion of the procedure)

NOTE:
Positive outcome case shown in figure 9.

BSS-B         MSC-A                   3G-MSC-B             RNS-A

|               |                         |                   |

|HANDOVER       |                         |                   |

|-------------->|MAP SEND END SIGNAL      |                   |

|COMPLETE       |------------------------>|                   |

|               | response                |                   |

|               |                         |                   |

|               |MAP U/P -ABORT           |                   |

|               |<------------------------|                   |

|               |                         |Iu RELEASE COMMAND |

|               |                         |------------------>|

|               |                         |(Note 1)           |

Figure 31: Signalling for Subsequent Inter-MSC Handover back to MSC-A completion (Unsuccessful completion of the procedure)

NOTE 1:
Abnormal end of the procedure which triggers the clearing of all resources in 3G-MSC-B.

The interworking between Prepare Subsequent Handover and RELOCATION REQUIRED is as follows: 
----------------------------------------------------------------

        |   25.413                         29.002         |Notes

--------┼-------------------------------------------------┼-----

Forward |REL. REQUIRED     MAP PREPARE SUBSEQUENT HANDOVER|

message |                              request            |  

        |                                                 |


        |                              -target MSC number |


        |                              -targetCellId      |


        |                              -bss-APDU(         |


        |                               HANDOVER REQUEST) |


        |                                                 |

        |                                                 |

        | RANAP information            BSSMAP information |

        |        elements:                elements:       |

        |                                                 |

        | MS Classmark 2                CM2               |

        | Source Id                     Cell Id (serving) |

        | Target Id                     Cell Id (target)  |

        | Cause                         Cause             |1

        | MS Classmark 3                CM3               |

        |                                                 |

        |                           info stored/generated |

        |                           in/by 3G-MSC-B:       |

        |                               Message Type      |


        |                               Channel Type      |

        |                               Speech version    |

        |                               Priority          |

        |                               Interference Band |

        |                               to be used        |

        |                                                 |

--------┼-------------------------------------------------┼-----

Positive|RELOCATION CMD.   MAP PREPARE SUBSEQUENT HANDOVER|

result  |                             response            |  2

        |                             -bss-APDU(          |


        |                              QUEUING INDICATION |


        |                              or HANDOVER REQUEST|


        |                              ACKNOWLEDGE or     |


        |                              HANDOVER FAILURE)  |


        |                                                 |


        | RANAP information            BSSMAP information |

        |        elements:                elements:       |

        | L3 information               L3 information     |

        |                                                 |


        |                                                 |


--------┼-------------------------------------------------┼-----

Negative| REL. PREP. FAILURE        MAP PREPARE SUBSEQUENT|  3

result  |                           HANDOVER response     |


        | equipment failure            Unknown MSC        |


        | Relocation Failure in Target CN/RNC or Target System Subsequent Handover|


        |                                         Failure |


        | equipment failure            UnexpectedDataValue|


        | equipment failure            Data Missing       |


        |                                                 |


        | Iu RELEASE COMMAND                              |


        |                                                 |


        | Relocation cancelled MAP CLOSE          |


        | equipment failure            MAP U/P -ABORT     |


        |                                                 |


NOTE 1:
The mapping of cause code values between BSSMAP and RANAP is FFS.

NOTE 2:
The response to the Prepare-Subsequent-Handover request can include in its bss-APDU parameter, identifying the GSM 08.06 protocol, a BSSMAP QUEUING INDICATION, or a BSSMAP HANDOVER REQUEST ACKNOWLEDGE or a BSSMAP HANDOVER FAILURE.


In the first case, 3G-MSC-B shall wait for the radio resources allocation response from MSC-A, transmitted to 3G-MSC-B as described in subclause 4.5.4.


In the second case, the positive result triggers in 3GMSC-B the sending on Iu‑Interface of the RELOCATION COMMAND.


In the third case, the positive result triggers in 3G-MSC-B the sending of the RELOCATION PREPARATION FAILURE.

NOTE 3:
The possible sending of the RELOCATION PREPARATION FAILURE message is described in  3G TS 25.413.

The interworking between Send End Signal Result and HANDOVER COMPLETE in MSC-A is as follows:

----------------------------------------------------------------

        |   08.08                          29.002         |Notes

--------┼-------------------------------------------------┼-----

Forward | HANDOVER COMPLETE    MAP SEND END SIGNAL        |


message |                               response          |


        |                                                 |


--------┼-------------------------------------------------┼-----

Positive|                                                 |


result  |                                                 |


--------┼-------------------------------------------------┼-----

Negative|                                                 |


result  |                          MAP U/P -ABORT         |  1

        |                                                 |


NOTE:
The abortion of the dialogue ends the handover procedure with 3G-MSC-B.

4.6.3 Subsequent Inter-MSC Handover to third MSC

When a Mobile Station is being handed over to a third MSC, the procedure (described in 3G TS 23.009) does require one specific interworking case in MSC-A between E-Interface from 3G-MSC-B and E-Interface from MSC-B' other than the combination of the ones described in subclauses 4.6.1 and 4.6.2.

RNS-A      3G-MSC-B               MSC-A            MSC-B'

|            |                      |                | 

|RELOCATION  |                      |                | 

|----------->|MAP PREPARE SUBSEQUENT|                | 

|REQUIRED    |--------------------->|                | 

|            |HANDOVER request      |MAP PREPARE     |

|            |                      |--------------->| 

|            |                      |HANDOVER request| 

|            |                      |                |+-------+

|            |                      |                ||Possib.|

|            |                      |                ||Alloc. |

|            |                      |                ||of ho. |

|            |                      |                ||number |

|            |                      |                || VLR-B |

|            |                      |                |+-------+

|            |                      |                |    BSS-B'

|            |                      |                |         |

|            |                      |                |HANDOVER |

|            |                      |                |-------->|

|            |                      |                |REQUEST  |

|            |                      |                |         

Figure 32: Signalling for Subsequent Inter-MSC Handover to third MSC (MSC-B') initiation

Possible Positive outcomes:

a)
successful radio resources allocation:

RNS-A    3G-MSC-B                 MSC-A            MSC-B'

|            |                      |                | 

|            |                      |                |    BSS-B'

|            |                      |                |         |

|            |                      |                |HANDOVER |

|            |                      |                |<--------|

|            |                      |                |REQUEST  |

|            |                      |                ACKNOWLEDGE

|            |                      |                |         |

|            |                      |MAP PREPARE HANDOVER      |

|            |                      |<---------------|         |

|            |MAP PREPARE SUBSEQUENT|    response    |         |

|            |<---------------------|                |         |

|            |HANDOVER response     |                |         |

| RELOCATION |                      |                |         |

|<-----------|                      |                |         |

| COMMAND    |                      |                |         |

|            |                      |                |         |

b)
radio resources allocation queued and successful handover number allocation, if performed. Later successful radio resources allocation indication:

RNS-A    3G-MSC-B                 MSC-A            MSC-B'

|            |                      |                | 

|            |                      |                |    BSS-B'

|            |                      |                |         |

|            |                      |                | QUEUING |

|            |                      |                |<--------|

|            |                      |                |INDICAT. |

|            |                      |                |         |

|            |                      |MAP PREPARE HANDOVER      |

|            |                      |<---------------|         |

|            |MAP PREPARE SUBSEQUENT|   response     |         |

|            |<---------------------|                |         |

|            |HANDOVER response     |                |         |

|            |                      |                |HANDOVER |

|            |                      |                |<--------|

|            |                      |                |REQUEST  |

|            |                      |                ACKNOWLEDGE

|            |                      |                |         |

|            |                      |MAP PROCESS ACCESS        |

|            |                      |<---------------|         |

|            |MAP FORWARD ACCESS    |SIGNALLING request        |

|            |<---------------------|                |         |

|            |SIGNALLING request    |                |         |

| RELOCATION |                      |                |         |

|<-----------|                      |                |         |

| COMMAND    |                      |                |         |

Figure 33: Signalling for Subsequent Inter-MSC Handover to third MSC (MSC-B') execution
(Positive outcome)

Possible Negative outcomes:

c)
user error detected, or component rejection or dialogue abortion performed by MSC-B':

RNS-A      3G-MSC-B               MSC-A            MSC-B'

|            |                      |                | 

|            |                      |                |    BSS-B'

|            |                      |MAP PREPARE HANDOVER      |

|            |                      |response negative result  |

|            |                      |MAP CLOSE       |         |

|            |                      |<---------------|         |

|            |                      |MAP U/P -ABORT  |         |

|            |MAP PREPARE SUBSEQUENT|                |         |

|            |<---------------------|                |         |

|            |HANDOVER response negative             |         |

| RELOCATION |result                |                |         |

|<-----------|                      |                |         |

| PREPARATION|                      |                |         |

| FAILURE    |                      |                |         |

| (Note 1)   |                      |                |         |

d)
radio resources allocation failure:

RNS-A      3G-MSC-B               MSC-A            MSC-B'

|            |                      |                | 

|            |                      |                |    BSS-B'

|            |                      |                |         |

|            |                      |                |HANDOVER |

|            |                      |                |<--------|

|            |                      |                |FAILURE  |

|            |                      |                |         |

|            |                      |MAP PREPARE HANDOVER      |

|            |                      |<---------------|         |

|            |MAP PREPARE SUBSEQUENT| response       |         |

|            |<---------------------|                |         |

|            |HANDOVER response     |                |         |

| RELOCATION |                      |                |         |

|<-----------|                      |                |         |

| PREPARATION|                      |                |         |

| FAILURE    |                      |                |         |

| (Note 1)   |                      |                |         |

e)
radio resources allocation queued and successful handover number allocation (if performed). Later unsuccessful radio resources allocation:

RNS-A      3G-MSC-B               MSC-A            MSC-B'

|            |                      |                | 

|            |                      |                |    BSS-B'

|            |                      |                |         |

|            |                      |                | QUEUING |

|            |                      |                |<--------|

|            |                      |                |INDICAT. |

|            |                      |                |         |

|            |                      |MAP PREPARE HANDOVER      |

|            |                      |<---------------|         |

|            |MAP PREPARE SUBSEQUENT| response       |         |

|            |<---------------------|                |         |

|            |HANDOVER response     |                |         |

|            |                      |                |HANDOVER |

|            |                      |                |<--------|

|            |                      |                |FAILURE  |

|            |                      |                |         |

|            |                      |MAP PROCESS ACCESS        |

|            |                      |<---------------|         |

|            |                      |SIGNALLING request        |

|            |MAP FORWARD ACCESS    |                |         |

|            |<---------------------|                |         |

|            |SIGNALLING request    |                |         |

| RELOCATION |                      |                |         |

|<-----------|                      |                |         |

| PREPARATION|                      |                |         |

| FAILURE    |                      |                |         |

| (Note 1)   |                      |                |         |

Figure 34: Signalling for Subsequent Inter-MSC Handover to third MSC (MSC-B') execution (Negative outcome)

NOTE 1:
Possible rejection of the handover because of the negative outcome of MAP or BSSMAP procedure.

Positive outcome:

RNS-A    3G-MSC-B                 MSC-A            MSC-B'

|            |                      |                | 

|            |                      |                |    BSS-B'

|            |                      |                |         |

|            |                      |                |HANDOVER |

|            |                      |                |<--------|

|            |                      |                |COMPLETE |

|            |                      |                |         |

|            |                      |MAP SEND END SIGNAL       |

|            |                      |<---------------|         |

|            | MAP SEND END SIGNAL  |                |         |

|            |<---------------------|                |         |

|            | response             |                |         |

| IU-RELEASE |                      |                |         |

|<-----------|                      |                |         |

| COMMAND    |                      |                |         |

Figure 35: Signalling for Subsequent Inter-MSC Handover to third MSC (MSC-B') completion (Successful completion of the procedure)

Negative outcome:

RNS-A      3G-MSC-B               MSC-A            MSC-B'

|            |                      |                | 

|RELOCATION  |                      |                |    BSS-B'

|----------->|                      |                |         |

|CANCEL      |MAP PROCESS ACCESS    |                |         |

|            |--------------------->|                |         |

|            |SIGNALLING request (Note 1)            |         |

|            |                      |                |         |

|            |                      |MAP U -ABORT    |         |

|            |                      |--------------->|         |

|            |                      |                |CLEAR    |

|            |                      |                |-------->|

|            |                      |                |COMMAND  |

|RELOCATION  |                      |                |         |

|<-----------|                      |                |         |

|CANCEL ACK  |                      |                |         |

|            |                      |                |         |

|            |                      |                |         |

|            |                      |                |         |

|            |                      |                |         |

Figure 36: Signalling for Subsequent Inter-MSC Handover to third MSC (MSC-B') completion (Unsuccessful completion of the procedure)

NOTE 1:
Specific interworking case detailed below.

The specific interworking case in MSC-A compared to the subclauses 4.5.1 and 4.5.2 occurs between HANDOVER FAILURE encapsulated in a Process Access Signalling from 3G-MSC-B and the abortion of the dialogue with MSC-B' in the case of a reversion to old channel of the MS:

----------------------------------------------------------------

        |   29.002                          29.002        |Notes

--------┼-------------------------------------------------┼-----

Forward | MAP PROCESS-SIGNALLING                          |


message |         request                                 |


        |                                                 |


        |         -bss-APDU(               MAP U -ABORT   |  1

        |         HANDOVER FAILURE)                       |


        |                                                 |


--------┼-------------------------------------------------┼-----

Positive|                                                 |


result  |                                                 |


--------┼-------------------------------------------------┼-----

Negative|                                                 |


result  |                                  MAP U/P -ABORT |  2

        |                                                 |


NOTE 1:
The abortion of the dialogue triggers in MSC-B' the clearing of the circuit connection with MSC-A, if any, and of the Resources between MSC-B' and BSS-B'.The abortion of the dialogue ends the handover procedure with MSC-B'.

NOTE 2:
The abortion of the dialogue ends the handover procedure with 3G-MSC-B.

4.6.4 BSSAP Messages transfer on E-Interface

The handling is described in chapter 4.5.4.

4.7
Inter-MSC Handover (GSM to UMTS)

The general principles of the handover procedures are given in 3G TS 23.009. 3G TS 29.010 gives the necessary information for interworking between the 3G TS 25.413 RANAP protocol, GSM handover procedures and the 3G TS 29.002 MAP protocol. The RANAP protocol is used between the RNS and the 3G_MSC.

The following four principles apply for the Inter-MSC handover GSM to UMTS:

The BSSMAP parameters required for Inter-MSC handover GSM to UMTS are generated as in GSM.

Received RANAP parameters, e.g. cause code or transparent container, are mapped to the appropriate BSSMAP parameters, e.g. cause code or Handover command.

The RANAP parameters required for Inter-MSC handover GSM to UMTS are generated from received or stored GSM parameters.
4.7.1
Basic Inter-MSC Handover

When a Mobile Station is handed over between two MSCs, the establishment of a connection between them (described in 3G TS 23.009) requires interworking between A-Interface, Iu-Interface and E-Interface.

The signalling at initiation, execution and completion of the Basic Inter-MSC handover procedure is shown in figures 37 to 42 with both possible positive or negative outcomes.

Additionally figure 37b shows the possible interworking when the trace related message is transparently transferred on the E-Interface at Basic Inter-MSC Handover initiation.

BSS-A         MSC-A                   3G-MSC-B                 

|               |                         |                   

|HANDOVER       |                         |                   

|-------------->|MAP PREPARE HANDOVER     |                   

|REQUIRED       |------------------------>| +----------------+

|               |request                  | |Possible Alloc. |

|               |                         | |of a handover   |

|               |                         | |no. in the VLR-B|

|               |                         | +----------------+

|               |                         |                   

|               |                         |                RNS-B

|               |                         |                   |

|               |                         |RELOCATION REQUEST |

|               |                         |------------------>|

Figure 37a: Signalling for Basic Inter-MSC Handover initiation (no trace related messages transferred)

BSS-A         MSC-A                   3G-MSC-B                 

|             (*)                         |                   

|HANDOVER       |                         |                   

|-------------->|MAP PREPARE HANDOVER     |                   

|REQUIRED       |------------------------>| +----------------+

|               |request  (**)            | |Possible Alloc. |

|               |                         | |of a handover   |

|               |                         | |no. in the VLR-B|

|               |                         | +----------------+

|               |                         |                   

|               |                         |                RNS-B

|               |                         |                   |

|               |                         |RELOCATION REQUEST |

|               |                         |------------------>|

|               |                         |                   |

|               |                         |CN INVOKE TRACE    |

|               |                         |--------------->(***)

Figure 37b: Signalling for Basic Inter-MSC Handover initiation (CN invoke trace message transferred)

(*):
Tracing invocation has been received from VLR.

(**):
In that case, HANDOVER REQUEST and MSC INVOKE TRACE messages are included within the AN-apdu parameter.

(***):
CN INVOKE TRACE is forwarded to RNS-B if supported by 3G_MSC-B.

Possible Positive outcomes: successful radio resources allocation and handover number allocation (if performed):

BSS-A         MSC-A                   3G-MSC-B              RNS-B

|               |                         |                   |

|               |                         |RELOCATION REQUEST |

|               |                         |<------------------|

|               |                         |ACKNOWLEDGE        |

|               | MAP PREPARE HANDOVER    |                   |

|               |<------------------------|                   |

|               | response                |                   |

|               |                         |                   |

|HANDOVER COMMAND                         |                   |

|<--------------|                         |                   |

Figure 38: Signalling for Basic Inter-MSC Handover execution (Positive outcome)

Possible Negative outcomes:

a)
user error detected, or handover number allocation unsuccessful (if performed), or component rejection or dialogue abortion performed by 3G_MSC-B:

BSS-A         MSC-A                   3G-MSC-B              RNS-B

|               |                         |                   |

|               |MAP PREPARE HANDOVER response                |

|               |negative result, MAP CLOSE                   |

|               |<------------------------|                   |

|               |MAP U/P-ABORT            |                   |

|               |                         |                   |

|HANDOVER REQUIRED                        |                   |

|<--------------|                         |                   |

|REJECT (Note 1)|                         |                   |

|               |                         |                   |

b)
radio resources allocation failure:

BSS-A         MSC-A                   3G-MSC-B              RNS-B

|               |                         |                   |

|               |                         |RELOCATION FAILURE |

|               |                         |<------------------|

|               |MAP PREPARE HANDOVER     |                   |

|               |<------------------------|                   |

|               | response                |                   |

|               |                         |                   |

|HANDOVER REQUIRED                        |                   |

|<--------------|                         |                   |

|REJECT (Note 1)|                         |                   |

|               |                         |                   |

c)
unsuccessful handover execution (Reversion to the old radio resources):

BSS-A         MSC-A                   3G-MSC-B              RNS-B

|               |                         |                   |

|HANDOVER       |                         |                   |

|-------------->|                         |                   |

|FAILURE        |                         |                   |

|               |MAP U -ABORT             |                   |

|               |------------------------>|                   |

|               |                         |IU RELEASE COMMAND |

|               |                         |------------------>|

Figure 39: Signalling for Basic Inter-MSC Handover execution (Negative outcomes)

NOTE 1:
Possible rejection of the handover because of the negative outcome of MAP or RANAP procedure.

BSS-A         MSC-A                   3G-MSC-B              RNS-B

|               |                         |                   |

|               |                         |RELOCATION COMPLETE|

|               |                         |<------------------|

|               |MAP SEND END SIGNAL request                  |

|               |<------------------------|                   |

|CLEAR COMMAND  |                         |                   |

|<--------------|                         |                   |

|               |                         |                   |

Figure 40: Signalling for Basic Inter-MSC Handover completion

Positive outcome:

BSS-A         MSC-A                   3G-MSC-B              RNS-B

|               |                         |                   |

|               |MAP SEND END SIGNAL      |                   |

|               |------------------------>|                   |

|               | response                |IU RELEASE COMMAND |

|               |                         |------------------>|

|               |                         | (Note 2)          |

Figure 41: Signalling for Basic Inter-MSC Handover completion (Positive outcome)

Negative outcome:

BSS-A         MSC-A                   3G-MSC-B              RNS-B

|               |                         |                   |

|               | MAP U/P -ABORT          |                   |

|               |------------------------>|                   |

|               |                         |IU RELEASE COMMAND |

|               |                         |------------------>|

|               |                         |                   |

Figure 42: Signalling for Basic Inter-MSC Handover completion (Negative outcome)

NOTE 2:
From interworking between MAP and RANAP point of view, when the call is released.

The handover procedure is normally triggered by BSS-A by sending a HANDOVER REQUIRED message on A‑Interface to MSC-A. The invocation of the Basic Inter-MSC handover procedure is performed and controlled by MSC-A. The sending of the MAP Prepare-Handover request to 3G_MSC-B is triggered in MSC-A upon receipt of the HANDOVER REQUIRED message. For compatibility reason, the cell identity of the cell where the call is to be handed over in 3G_MSC-B area, provided in the HANDOVER REQUIRED message, is mapped into targetCellId MAP parameter and the HANDOVER REQUEST message is encapsulated in the an-APDU MAP parameter of the Prepare‑Handover MAP request. 3G_MSC-B can invoke another operation towards the VLR-B (allocation of the handover number described in 3G TS 29.002).

Additionally, if tracing activity has been invoked, the trace related message can be transferred on the E-Interface encapsulated in the an-APDU MAP parameter of the Prepare-Handover Request. If transferred, one complete trace related message at a time shall be included in the an-APDU MAP parameter after the HANDOVER REQUEST message. Note: UMTS supports only CN initiated tracing.
The interworking between Prepare Handover and HANDOVER REQUIRED is as follows:

----------------------------------------------------------------

        |   08.08                          29.002         |Notes

--------┼-------------------------------------------------┼-----

Forward | HANDOVER REQUIRED   MAP PREPARE HANDOVER request|


message |                                                 |


        |                            -ho-NumberNotRequired| 1

        |  BSSMAP information        -targetCellId        |


        |         elements           -IMSI                |


        |                            -Integrity protection|
2
        |                                info           |


        |                            -Encryption info     |


        |                            -an-APDU(            | 3
        |                            HANDOVER REQUEST,    |


        |                            MSC INVOKE TRACE)    | 4
--------┼-------------------------------------------------┼-----

Positive|                    MAP PREPARE HANDOVER response|

result  |                                                 | 5
        |                             -handover number    |


        |                             -an-APDU(           |


        |                              HANDOVER REQUEST   |


        |                              ACKNOWLEDGE or     |


        |                              HANDOVER FAILURE)  |


--------┼-------------------------------------------------┼-----

Negative| HANDOVER REQUIRED REJECT    MAP PREPARE HANDOVER| 6
result  |                                                 |


        | equipment failure            System Failure     |


        | equipment failure            No Handover Number |


        |                                 available       |


        | equipment failure            UnexpectedDataValue|


        | equipment failure            Data Missing       |


        |                                                 |


        | equipment failure            MAP CLOSE          |


        | equipment failure            MAP U/P -ABORT     |


        |                                                 |


NOTE 1:
The ho-NumberNotRequired parameter is included by MSC-A, when MSC-A decides not to use any circuit connection with 3G_MSC-B. No handover number shall be present in the positive result. Any negative response from 3G_MSC-B shall not be due to handover number allocation problem.
NOTE 2:
Integrity protection information, encryption information and IMSI parameters are included by MSC-A, only when the MSC-A uses 29.002 as per release 99. These IEs are not included if the MSC-A is R98 or earlier.
NOTE 3:
The process performed on the BSSMAP information elements received in the HANDOVER REQUIRED message is described in the GSM Recommendation 08.08.

NOTE 4:
The process performed on the BSSMAP information elements received in the MSC INVOKE TRACE message is described in subclause 4.5.5.6.

NOTE 5:
The response to the Prepare-Handover request can include in its an-APDU parameter, identifying the GSM 08.06 protocol, either a BSSMAP HANDOVER REQUEST ACKNOWLEDGE or a BSSMAP HANDOVER FAILURE.


In the first case, the positive result triggers in MSC-A the sending on A-Interface of the HANDOVER COMMAND.


In the second case, the positive result triggers in MSC-A optionally the sending of the HANDOVER REQUIRED REJECT.


(The possible sending of the HANDOVER REQUIRED REJECT message upon receipt of the HANDOVER FAILURE is out of the scope of 3G TS 29.010 and lies in GSM 08.08).

NOTE 6:
The possible sending of the HANDOVER REQUIRED REJECT message is described in GSM 08.08.

The interworking between Prepare Handover and RELOCATION REQUEST in 3G_MSC-B is as follows:

----------------------------------------------------------------

        |   29.002                         25.413         |Notes

--------┼-------------------------------------------------┼-----

Forward | MAP PREPARE HANDOVER    RELOCATION REQUEST      |


message | request                                         |


        | -ho-NumberNotRequired                           | 

        | -targetCellId                                   |


        | -IMSI                                           |


        | -Integrity protection info                      |
1
        | -Encryption info                                |


        | -an-APDU(                                       | 

        | HANDOVER REQUEST,                               | 

        | MSC INVOKE TRACE)                               |


        |                                                 |


        | BSSMAP information      RANAP information       |


        |      elements:              elements:           |


        |                                                 |


        |   Channel Type            RAB parameters        |


        |   Cause                   Cause                 |


        |   sRNC to tRNC container  sRNC to tRNC container|


        |                                                 |


        |                         info stored/generated   |


        |                         in/by 3G_MSC-B:         |


        |                           CN domain indicator   |


        |                                                 |


--------┼-------------------------------------------------┼-----

Positive| MAP PREPARE HANDOVER    RELOCATION REQUEST ACK  |

result  | response                                        | 

        | -an-APDU(                                       |


        |  HANDOVER REQUEST ACK)                          |


        |                                                 |


        | BSSMAP information      RANAP information       |


        |      elements:              elements:           |


        |                                                 |


        |   Layer 3 info            tRNC to sRNC container|


        |                                                 |


--------┼-------------------------------------------------┼-----

Negative| MAP PREPARE HANDOVER    RELOCATION FAILURE      | 

result  | response                                        |


        | -an-APDU(                                       |


        |  HANDOVER FAILURE)                              |


        |                                                 |

NOTE 1:
Integrity protection information, encryption information and IMSI parameters are included by MSC-A, only when the MSC-A uses 29.002 as per release 99. These IEs are not included if the MSC-A is R98 or earlier.
The interworking between Send End Signal and RELOCATION COMPLETE in 3G_MSC-B is as follows:

----------------------------------------------------------------

        |   25.413                         29.002         |Notes

--------┼-------------------------------------------------┼-----

Forward | RELOCATION COMPLETE MAP SEND END SIGNAL request |


message |                                                 |


        |                               -an-APDU(         |


        |                               HANDOVER COMPLETE)|


        |                                                 |


--------┼-------------------------------------------------┼-----

Positive| IU RELEASE COMMAND  MAP SEND END SIGNAL response|


result  |  -Normal release                                |  1

--------┼-------------------------------------------------┼-----

Negative| IU RELEASE COMMAND                              |


result  |  -Normal release                    MAP CLOSE   |  2

        |  -Normal release                  MAP U/P -ABORT|


        |                                                 |


NOTE 1:
The positive empty result triggers the clearing of the Radio Resources on the Iu-Interface and the release of the SCCP connection between 3G_MSC-B and RNS-B. If a circuit connection is used between MSC-A and 3G_MSC-B, the 'Normal release' clearing cause shall only be given to RNS-B when 3G_MSC-B has received a clearing indication on its circuit connection with MSC-A.

NOTE 2:
The abortion of the dialogue or the rejection of the component triggers in 3G_MSC-B the clearing of its circuit connection with MSC-A, if any, of the Radio Resources on the Iu-Interface and the release of the SCCP connection between 3G_MSC-B and RNS-B.

The interworking between Send End Signal and CLEAR COMMAND in MSC-A is as follows:

----------------------------------------------------------------

        |   29.002                         08.08          |Notes

--------┼-------------------------------------------------┼-----

Forward | MAP SEND END SIGNAL          CLEAR COMMAND      |


message | request                                         |


        |          -an-APDU(              - Handover      |


        |          HANDOVER COMPLETE)        Successful   |


--------┼-------------------------------------------------┼-----

Positive|                                                 |


result  |                                                 |


--------┼-------------------------------------------------┼-----

Negative|                                                 |


result  |                                                 |


The interworking between HANDOVER FAILURE in case of reversion to old channel of the MS and User Abort in MSC-A is as follows:

----------------------------------------------------------------

        |   08.08                          29.002         |Notes

--------┼-------------------------------------------------┼-----

Forward | HANDOVER FAILURE                MAP U -ABORT    |


message |                                                 |


        |  - Reversion to old                             |


        |    channel                                      |


--------┼-------------------------------------------------┼-----

Positive|                                                 |


result  |                                                 |


--------┼-------------------------------------------------┼-----

Negative|                                                 |


result  |                                                 |


NEXT MODIFIED SECTION

4.8
Inter-MSC Relocation

The general principles of the relocation procedures are given in Technical Specification TS 23.009. TS 29.010 gives the necessary information for interworking between the TS 25.413 relocation protocol and the TS 29.002 MAP protocol. 
For intra UMTS handovers, RANAP is carried over the MAP-E interface instead of BSSAP. Please refer to 3G TS 29.108.

4.8.1
Basic Inter-MSC Relocation

When a Mobile Station is relocated between two MSCs, the establishment of a connection between them (described in TS 23.009) requires interworking between Iu-Interface and E-Interface.

The signalling at initiation, execution and completion of the Basic Inter-MSC relocation procedure is shown in figures 50 to 54 with both possible positive or negative outcomes.

Additionally figure 50b shows the possible interworking when trace related messages are transparently transferred on the E-Interface at Basic Inter-MSC Relocation initiation.

RNS-A        3G-MSC-A                  3G-MSC-B                 

|               |                         |                   

|RELOCATION     |                         |                   

|-------------->|MAP PREPARE HANDOVER     |                   

|REQUIRED       |------------------------>| +----------------+

|               |request                  | |Possible Alloc. |

|               |                         | |of a relocation|

|               |                         | |no. in the VLR-B|

|               |                         | +----------------+

|               |                         |                   

|               |                         |                RNS-B

|               |                         |                   |

|               |                         |RELOCATION REQUEST |

|               |                         |------------------>|

Figure 50a: Signalling for Basic Inter-MSC Relocation initiation (no trace related messages transferred)

RNS-A        3G-MSC-A                  3G-MSC-B                 

|             (*)                         |                   

|RELOCATION     |                         |                   

|-------------->|MAP PREPARE HANDOVER     |                   

|REQUIRED       |------------------------>| +----------------+

|               |request  (**)            | |Possible Alloc. |

|               |                         | |of a relocation |

|               |                         | |no. in the VLR-B|

|               |                         | +----------------+

|               |                         |                   

|               |                         |                RNS-B

|               |                         |                   |

|               |                         |RELOCATION REQUEST |

|               |                         |------------------>|

|               |                         |                   |

|               |                         |CN INVOKE TRACE    |

|               |                         |--------------->(***)

Figure 50b: Signalling for Basic Inter-MSC Relocation initiation (CN invoke trace message transferred)

(*):
Tracing invocation has been received from VLR.

(**):
In that case, RELOCATION REQUEST and CN INVOKE TRACE messages are included within the AN-apdu parameter.

(***):
CN INVOKE TRACE is forwarded to RNS-B if supported by 3G_MSC-B.

Possible Positive outcomes: successful radio resources allocation and relocation numbers allocation (if performed):

RNS-A       3G-MSC-A                   3G-MSC-B            RNS-B

|               |                         |                   |

|               |                         |RELOCATION REQUEST |

|               |                         |<------------------|

|               |                         |ACKNOWLEDGE        |

|               | MAP PREPARE HANDOVER    |                   |

|               |<------------------------|                   |

|               | response                |                   |

|               |                         |                   |

|RELOCATION COMMAND                       |                   |

|<--------------|                         |                   |

Possible Negative outcomes:

a)
user error detected, or relocation numbers allocation unsuccessful (if performed), or component rejection or dialogue abortion performed by 3G_MSC-B:

RNS-A       3G-MSC-A                   3G-MSC-B            RNS-B

|               |                         |                   |

|               |MAP PREPARE HANDOVER response                |

|               |negative result, MAP CLOSE                   |

|               |<------------------------|                   |

|               |MAP U/P-ABORT            |                   |

|RELOCATION PREPARATION                   |                   |

|<--------------|                         |                   |

|FAILURE        |       MAP CLOSE         |                   |

|               |------------------------>|                   |

|               |                         |                   |

b)
radio resources allocation failure:

RNS-A       3G-MSC-A                   3G-MSC-B            RNS-B

|               |                         |                   |

|               |                         |RELOCATION FAILURE |

|               |                         |<------------------|

|               |MAP PREPARE HANDOVER     |                   |

|               |<------------------------|                   |

|               | response                |                   |

|RELOCATION PREPARATION                   |                   |

|<--------------|                         |                   |

|FAILURE        |                         |                   |

|               |                         |                   |

c)
radio resources allocation partial failure (3G_MSC-A decides to reject the relocation):

RNS-A       3G-MSC-A                   3G-MSC-B            RNS-B

|               |                         |                   |

|               |                         |RELOCATION REQUEST |

|               |                         |<------------------|

|               |MAP PREPARE HANDOVER     |      ACK          |

|               |<------------------------|                   |

|               | response                |                   |

|RELOCATION PREPARATION                   |                   |

|<--------------|                         |                   |

|FAILURE        |                         |                   |

|               |                         |                   |

d)
unsuccessful relocation execution (relocation cancelled):

RNS-A       3G-MSC-A                   3G-MSC-B            RNS-B

|               |                         |                   |

|RELOCATION     |                         |                   |

|-------------->|                         |                   |

|CANCEL         |                         |                   |

|               |MAP U -ABORT             |                   |

|               |------------------------>|                   |

|               |                         |IU RELEASE COMMAND |

|RELOCATION     |                         |------------------>|

|<--------------|                         |                   |

|CANCEL ACK     |                         |                   |

|               |                         |                   |

Figure 51: Signalling for Basic Inter-MSC Relocation execution (Negative outcomes)

RNS-A       3G-MSC-A                   3G-MSC-B            RNS-B

|               |                         |                   |

|               |                         |RELOCATION COMPLETE|

|               |                         |<------------------|

|               |MAP SEND END SIGNAL request                  |

|               |<------------------------|                   |

|IU RELEASE COMMAND                       |                   |

|<--------------|                         |                   |

|               |                         |                   |

Figure 52: Signalling for Basic Inter-MSC Relocation completion

Positive outcome

RNS-A       3G-MSC-A                   3G-MSC-B            RNS-B

|               |                         |                   |

|               |MAP SEND END SIGNAL      |                   |

|               |------------------------>|                   |

|               | response                |IU RELEASE COMMAND |

|               |                         |------------------>|

|               |                         | (Note 1)          |

Figure 53: Signalling for Basic Inter-MSC Relocation completion (Positive outcome)

NOTE:
From interworking between MAP and RANAP point of view.

Negative outcome:

RNS-A       3G-MSC-A                   3G-MSC-B            RNS-B

|               |                         |                   |

|               | MAP U/P -ABORT          |                   |

|               |------------------------>|                   |

|               |                         |IU RELEASE COMMAND |

|               |                         |------------------>|

|               |                         |                   |

Figure 54: Signalling for Basic Inter-MSC Relocation completion (Negative outcome)

The relocation procedure is normally triggered by RNS-A by sending a RELOCATION REQUIRED message on Iu-Interface to 3G_MSC-A. The invocation of the Basic Inter-MSC relocation procedure is performed and controlled by 3G_MSC-A. The sending of the MAP Prepare-Handover request to 3G_MSC-B is triggered in 3G_MSC-A upon receipt of the RELOCATION REQUIRED message. The RELOCATION REQUEST message is encapsulated in the an-APDU MAP parameter of the Prepare-Handover MAP request. 3G_MSC-B can invoke another operation towards the VLR-B (allocation of the relocation numbers described in 3G TS 29.002).

Additionally, if tracing activity has been invoked, the trace related messages can be transferred on the E-Interface encapsulated in the an-APDU MAP parameter of the Prepare-Handover Request. If transferred, one complete trace related message at a time shall be included in the an-APDU MAP parameter after the RELOCATION REQUEST message.

The interworking between Prepare Handover and RELOCATION REQUIRED is as follows:

----------------------------------------------------------------

        |   25.413                         29.002         |Notes

--------┼-------------------------------------------------┼-----

Forward | RELOCATION REQUIRED MAP PREPARE HANDOVER request|


message |                                                 |


        |                            -ho-NumberNotRequired|   1

        |  RANAP information         Radio Resource Info        |

        |         elements           -an-APDU(            |


        |                            RELOCATION REQUEST,  |   2

        |                            CN INVOKE TRACE)     |


--------┼-------------------------------------------------┼-----

Positive|      MAP PREPARE HANDOVER response              |

result  |                                                 |   3

        |                             -relocation numbers |


        |                             -an-APDU(           |


        | RELOCATION COMMAND           RELOCATION REQUEST |


        |                              ACKNOWLEDGE        |


        |                              or                 |


        | RELOCATION PREP FAILURE      RELOCATION FAILURE)|


        |                                                 |


--------┼-------------------------------------------------┼-----

Negative| RELOCATION PREP FAILURE     MAP PREPARE HANDOVER|   

result  |                                                 |


        | Unspecified failure          System Failure     |


        | Unspecified failure          No Handover Number |


        |                                 available       |


        | Unspecified failure          UnexpectedDataValue|


        | Unspecified failure          Data Missing       |


        |                                                 |


        | Unspecified failure          MAP CLOSE          |


        | Unspecified failure          MAP U/P -ABORT     |


        |                                                 |


NOTE 1:
The RANAP information elements are already stored in 3G_MSC.

The ho-NumberNotRequired parameter is included by 3G_MSC-A, when 3G_MSC-A decides not to use any circuit connection with 3G_MSC-B. No relocation numbers shall be present in the positive result. Any negative response from 3G_MSC-B shall not be due to relocation number allocation problem.

NOTE 2:
The process performed on the RANAP information elements received in the RELOCATION REQUIRED message is described in the 3G TS 25.413.

NOTE 3:
The response to the Prepare-Handover request can include in its an-APDU parameter, identifying the 3G TS 25.413 protocol, either a RANAP RELOCATION REQUEST ACKNOWLEDGE or a RANAP RELOCATION FAILURE.


In the first case, the positive result triggers in 3G_MSC-A the sending on Iu-Interface of the RELOCATION CMD.


In the second case, the positive result triggers in 3G_MSC-A the sending of the RELOCATION PREP FAILURE.

The interworking between Send End Signal and RELOCATION COMPLETE in 3G_MSC-B is as follows:

----------------------------------------------------------------

        |   25.413                         29.002         |Notes

--------┼-------------------------------------------------┼-----

Forward | RELOCATION COMPLETE MAP SEND END SIGNAL request |


message |                                                 |


        |                               -an-APDU(         |


        |                               RELOCATION COMPL) |


        |                                                 |


--------┼-------------------------------------------------┼-----

Positive| IU RELEASE COMMAND  MAP SEND END SIGNAL response|


result  |  -Normal release                                |  1

--------┼-------------------------------------------------┼-----

Negative| IU RELEASE COMMAND                              |


result  |  -Normal release              MAP CLOSE         |  2

        |  -Normal release              MAP U/P -ABORT    |


        |                                                 |


NOTE 1:
The positive empty result triggers the clearing of the Radio Resources on the Iu-Interface and the release of the SCCP connection between 3G_MSC-B and RNS-B. If a circuit connection is used between 3G_MSC-A and 3G_MSC-B, the 'Normal release' clearing cause shall only be given to RNS-B when 3G_MSC-B has received a clearing indication on its circuit connection with 3G_MSC-A.

NOTE 2:
The abortion of the dialogue or the rejection of the component triggers in 3G_MSC-B the clearing of its circuit connection with 3G_MSC-A, if any, of the Radio Resources on the Iu-Interface and the release of the SCCP connection between 3G_MSC-B and RNS-B.

The interworking between Send End Signal and IU RELEASE COMMAND in 3G_MSC-A is as follows:

----------------------------------------------------------------

        |   29.002                          25.413        |Notes

--------┼-------------------------------------------------┼-----

Forward | MAP SEND END SIGNAL          IU RELEASE COMMAND |


message | request                                         |


        |          -an-APDU(            - Successful      |


        |          RELOCATION COMPLETE)      Relocation   |


--------┼-------------------------------------------------┼-----

Positive|                                                 |


result  |                                                 |


--------┼-------------------------------------------------┼-----

Negative|                                                 |


result  |                                                 |


The interworking between RELOCATION CANCEL in case of relocation cancelled and User Abort in 3G-MSC-A is as follows:

----------------------------------------------------------------

        |   25.413                         29.002         |Notes

--------┼-------------------------------------------------┼-----

Forward | RELOCATION CANCEL               MAP U -ABORT    |


message |                                                 |


        |  - Relocation                                   |


        |    cancelled                                    |


--------┼-------------------------------------------------┼-----

Positive| RELOCATION CANCEL ACKNOWLEDGEMENT               |


result  |                                                 |


--------┼-------------------------------------------------┼-----

Negative|                                                 |


result  |                                                 |


4.8.2
Subsequent Inter-MSC Relocation back to 3G_MSC-A

When a Mobile Station is being relocated back to 3G_MSC-A, the procedure (described in TS 23.009) requires interworking between Iu-Interface and E-Interface.

The signalling at initiation, execution and completion of the Subsequent Inter-MSC relocation procedure is shown in figures 55 to 59.

RNS-A        3G-MSC-B                  3G-MSC-A                 

|               |                         |                   

|RELOCATION     |                         |                   

|-------------->|MAP PREPARE SUBSEQUENT   |

|REQUIRED       |------------------------>|

|               |HANDOVER request         |

|               |                         |                RNS-B

|               |                         |                   |

|               |                         |RELOCATION REQUEST |

|               |                         |------------------>|

Figure 55: Signalling for Subsequent Inter-MSC Relocation back to 3G_MSC-A initiation

Possible Positive outcomes: successful radio resources allocation:

RNS-A       3G-MSC-B                  3G-MSC-A             RNS-B

|               |                         |                   |

|               |                         |RELOCATION REQUEST |

|               |                         |<------------------|

|               |                         |ACKNOWLEDGE        |

|               | MAP PREPARE SUBSEQUENT  |                   |

|               |<------------------------|                   |

|               | HANDOVER response       |                   |

|RELOCATION COMMAND                       |                   |

|<--------------|                         |                   |

Figure 56: Signalling for Subsequent Inter-MSC Relocation back to 3G_MSC-A execution (Positive outcome)

Possible Negative outcomes:

a)
user error detected, or component rejection or dialogue abortion performed by 3G_MSC-A:

RNS-A       3G-MSC-B                  3G-MSC-A             RNS-B

|               |MAP PREPARE SUBSEQUENT HANDOVER              |

|               |<------------------------|                   |

|RELOCATION PREP|   response negative result                  |

|<--------------|                         |                   |

|FAILURE (Note 1)                         |                   |

|               |                         |                   |

b)
component rejection or dialogue abortion performed by 3G_MSC-A:

RNS-A       3G-MSC-B                  3G-MSC-A             RNS-B

|               |MAP CLOSE, MAP U/P ABORT |                   |

|               |<------------------------|                   |

|IU RELEASE COMMAND                       |                   |

|<--------------|                         |                   |

|               |                         |                   |

c)
radio resources allocation failure:

RNS-A       3G-MSC-B                  3G-MSC-A             RNS-B

|               |                         | RELOCATION FAILURE|

|               |                         |<------------------|

|               |MAP PREPARE SUBSEQUENT   |                   |

|               |<------------------------|                   |

|RELOCATION PREP|    HANDOVER response    |                   |

|<--------------|                         |                   |

|FAILURE        |                         |                   |

d)
radio resources allocation partial failure (3G_MSC-A decides to reject the relocation):

RNS-A       3G-MSC-B                  3G-MSC-A             RNS-B

|               |                         | RELOCATION REQUEST|

|               |                         |<------------------|

|               |MAP PREPARE SUBSEQUENT   |     ACK           |

|               |<------------------------|                   |

|RELOCATION PREP|    HANDOVER response    |                   |

|<--------------|                         |                   |

|FAILURE        |                         |                   |

e)
unsuccessful relocation execution (relocation cancelled):

RNS-A       3G-MSC-B                  3G-MSC-A             RNS-B

|RELOCATION     |                         |                   |

|-------------->|                         |                   |

|CANCEL         |MAP PROCESS ACCESS       |                   |

|               |------------------------>|                   |

|               |   SIGNALLING request    |IU RELEASE COMMAND |

|               |                         |------------------>|

|               |                         |IU RELEASE COMPLETE|

|               |                         |<------------------|

|               |MAP FORWARD ACCESS       |                   |

|               |<------------------------|                   |

| RELOCATION    |   SIGNALLING request    |                   |

|<--------------|                         |                   |

|CANCEL ACK     |                         |                   |

Figure 57: Signalling for Subsequent Inter-MSC Relocation back to 3G_MSC-A execution
(Negative outcome)

RNS-A       3G-MSC-B                  3G-MSC-A             RNS-B

|               |                         |                   |

|               |                         |RELOCATION         |

|               |MAP SEND END SIGNAL      |<------------------|

|               |<------------------------|COMPLETE           |

|               | response                |                   |

|IU RELEASE CMD |                         |                   |

|<--------------|                         |                   |

Figure 58: Signalling for Subsequent Inter-MSC Relocation back to 3G_MSC-A completion
(Successful completion of the procedure)

NOTE:
Positive outcome case shown in figure 53.

RNS-A       3G-MSC-B                  3G-MSC-A             RNS-B

|               |                         |                   |

|               |MAP U/P -ABORT           |                   |

|               |<------------------------|                   |

|               |                         |IU RELEASE COMMAND |

|               |                         |------------------>|

|               |                         |(Note 1)           |

Figure 59: Signalling for Subsequent Inter-MSC Relocation back to 3G_MSC-A completion (Unsuccessful completion of the procedure)

NOTE:
Abnormal end of the procedure that triggers the clearing of all resources in 3G_MSC-B.

The interworking between Prepare Subsequent Handover and RELOCATION REQUIRED is as follows:

----------------------------------------------------------------

        |   25.413                         29.002         |Notes

--------┼-------------------------------------------------┼-----

Forward |REL. REQUIRED     MAP PREPARE SUBSEQUENT HANDOVER|

message |                              request            |  

        |                                                 |


        |                              -target MSC number |


        | RANAP information            -an-APDU(          |
1

        |        elements               RELOCATION REQ)   |


        |                                                 |

        |                                                 |

--------┼-------------------------------------------------┼-----

Positive|                  MAP PREPARE SUBSEQUENT HANDOVER|

result  |                             response            |  2

        |                             -an-APDU(           |


        |RELOCATION CMD.               RELOCATION REQUEST |


        |                              ACKNOWLEDGE        |


        |                              or                 |


        |RELOCATION PREP FAILURE       RELOCATION FAILURE)|


        |                                                 |


--------┼-------------------------------------------------┼-----

Negative| REL. PREP. FAILURE        MAP PREPARE SUBSEQUENT|  

result  |                           HANDOVER response     |


        | Unspecified failure          Unknown MSC        |


        | Unspecified failure          Subsequent Handover|


        |                                         Failure |


        | Unspecified failure          UnexpectedDataValue|


        | Unspecified failure          Data Missing       |


        |                                                 |


        | Iu RELEASE COMMAND           MAP CLOSE          |


        |                              MAP U/P –ABORT     |


        | Unspecified failure                             |


        | Unspecified failure                             |


        |                                                 |


NOTE 1:
The processing performed on the RANAP information elements received in the RELOCATION REQUIRED message is out of the scope of the present document. The target MSC number is provided to 3G_MSC-A by 3G_MSB-B based on the information received from RNS-B.

NOTE 2:
The response to the Prepare-Subsequent-Handover request can include in its an-APDU parameter, identifying the 3G TS 25.413 protocol, a RANAP RELOCATION REQUEST ACKNOWLEDGE or a RANAP RELOCATION FAILURE.


In the first case, the positive result triggers in 3G_MSC-B the sending on Iu‑Interface of the RELOCATION COMMAND.


In the second case, the positive result triggers in 3G_MSC-B the sending of the RELOCATION PREPARATION FAILURE.

The interworking between RELOCATION CANCEL and MAP Process Signalling  Request in 3G_MSC-A is as follows:

----------------------------------------------------------------

        |   29.002                         25.413         |Notes

--------┼-------------------------------------------------┼-----

Forward | MAP PROCESS-SIGNALLING       IU RELEASE COMMAND |


message |         request                                 |


        | -an-APDU(                                       |  

        |  RELOCATION CANCEL)                             |


        |                                                 |


--------┼-------------------------------------------------┼-----

Positive| MAP FORWARD-SIGNALLING       IU RELEASE COMPLETE|


result  |         request                                 |


        | -an-APDU(                                       |  

        |  RELOCATION CANCEL ACK)                         |


        |                                                 |


--------┼-------------------------------------------------┼-----

Negative|                                                 |


result  |                                                 |  

        |                                                 |


The interworking between RELOCATION CANCEL and MAP Process Signalling  Request in 3G_MSC-B is as follows:

----------------------------------------------------------------

        |   25.413                         29.002         |Notes

--------┼-------------------------------------------------┼-----

Forward | RELOCATION CANCEL        MAP PROCESS-SIGNALLING |


message |                                   request       |


        |                          -an-APDU(              |  

        |                           RELOCATION CANCEL)    |


        |                                                 |


--------┼-------------------------------------------------┼-----

Positive| RELOCATION CANCEL ACK    MAP FORWARD-SIGNALLING |


result  |                                   request       |


        |                          -an-APDU(              |  

        |                           RELOCATION CANCEL ACK)|


        |                                                 |


--------┼-------------------------------------------------┼-----

Negative|                                                 |


result  |                                                 |  

        |                                                 |


The interworking between Send End Signal Result and RELOCATION COMPLETE in 3G_MSC-A is as follows:

----------------------------------------------------------------

        |   25.413                         29.002         |Notes

--------┼-------------------------------------------------┼-----

Forward | RELOCATION COMPLETE  MAP SEND END SIGNAL        |


message |                               response          |


        |                                                 |


--------┼-------------------------------------------------┼-----

Positive|                                                 |


result  |                                                 |


--------┼-------------------------------------------------┼-----

Negative|                                                 |


result  |                          MAP U/P -ABORT         |  1

NOTE:
The abortion of the dialogue ends the relocation procedure with 3G_MSC-B.

4.8.3
Subsequent Inter-MSC Relocation to third MSC

When a Mobile Station is being relocated to a third MSC, the procedure (described in 3G TS 23.009) does require one specific interworking case in 3G_MSC-A (figure 64) between E-Interface from 3G_MSC-B and E-Interface from 3G_MSC-B' other than the combination of the ones described in the subclause 4.8.1 and 4.8.2.

RNS-A     3G-MSC-B               3G-MSC-A         3G-MSC-B'

|            |                      |                | 

|RELOCATION  |                      |                | 

|----------->|MAP PREPARE SUBSEQUENT|                | 

|REQUIRED    |--------------------->|                | 

|            |HANDOVER request      |MAP PREPARE     |

|            |                      |--------------->| 

|            |                      |HANDOVER request| 

|            |                      |                |+-------+

|            |                      |                ||Possib.|

|            |                      |                ||Alloc. |

|            |                      |                ||of relo|

|            |                      |                ||number |

|            |                      |                || VLR-B |

|            |                      |                |+-------+

|            |                      |                |    RNS-B'

|            |                      |                |         |

|            |                      |                |RELOCATION

|            |                      |                |-------->|

|            |                      |                |REQUEST  |

|            |                      |                |         |

Figure 60: Signalling for Subsequent Inter-MSC Relocation to third MSC (3G_MSC-B') initiation

Possible Positive outcomes: successful radio resources allocation:

RNS-A     3G-MSC-B               3G-MSC-A         3G-MSC-B'

|            |                      |                | 

|            |                      |                |    RNS-B'

|            |                      |                |         |

|            |                      |                |RELOCATION

|            |                      |                |<--------|

|            |                      |                |REQUEST  |

|            |                      |                ACKNOWLEDGE

|            |                      |                |         |

|            |                      |MAP PREPARE HANDOVER      |

|            |                      |<---------------|         |

|            |MAP PREPARE SUBSEQUENT|    response    |         |

|            |<---------------------|                |         |

|            |HANDOVER response     |                |         |

| RELOCATION |                      |                |         |

|<-----------|                      |                |         |

| COMMAND    |                      |                |         |

|            |                      |                |         |

Figure 61: Signalling for Subsequent Inter-MSC Relocation to third MSC (3G_MSC-B') execution
(Positive outcome)

Possible Negative outcomes:

a)
user error detected, or component rejection or dialogue abortion performed by 3G_MSC-B':

RNS-A     3G-MSC-B               3G-MSC-A         3G-MSC-B'

|            |                      |                | 

|            |                      |                |    RNS-B'

|            |                      |MAP PREPARE HANDOVER      |

|            |                      |response negative result  |

|            |                      |MAP CLOSE       |         |

|            |                      |<---------------|         |

|            |                      |MAP U/P -ABORT  |         |

|            |MAP PREPARE SUBSEQUENT|                |         |

|            |<---------------------|                |         |

|            |HANDOVER response negative             |         |

| RELOCATION |result                |                |         |

|<-----------|                      |                |         |

| PREPARATION|                      |                |         |

| FAILURE    |                      |                |         |

|            |                      |                |         |

b)
radio resources allocation failure:

RNS-A     3G-MSC-B               3G-MSC-A         3G-MSC-B'

|            |                      |                | 

|            |                      |                |    RNS-B'

|            |                      |                |         |

|            |                      |                |RELOCATION

|            |                      |                |<--------|

|            |                      |                |FAILURE  |

|            |                      |                |         |

|            |                      |MAP PREPARE HANDOVER      |

|            |                      |<---------------|         |

|            |MAP PREPARE SUBSEQUENT| response       |         |

|            |<---------------------|                |         |

|            |HANDOVER response     |                |         |

| RELOCATION |                      |                |         |

|<-----------|                      |                |         |

| PREPARATION|                      |                |         |

| FAILURE    |                      |                |         |

|            |                      |                |         |

c)
radio resources allocation partial failure (3G_MSC-A decides to reject the relocation):

RNS-A     3G-MSC-B               3G-MSC-A         3G-MSC-B'

|            |                      |                | 

|            |                      |                |    RNS-B'

|            |                      |                |         |

|            |                      |                |RELOCATION

|            |                      |                |<--------|

|            |                      |                |REQ ACK  |

|            |                      |                |         |

|            |                      |MAP PREPARE HANDOVER      |

|            |                      |<---------------|         |

|            |MAP PREPARE SUBSEQUENT| response       |         |

|            |<---------------------|                |         |

|            |HANDOVER response     |                |         |

| RELOCATION |                      |                |         |

|<-----------|                      |                |         |

| PREPARATION|                      |                |         |

| FAILURE    |                      |                |         |

|            |                      |                |         |

Figure 62: Signalling for Subsequent Inter-MSC Relocation to third MSC (3G_MSC-B') execution (Negative outcome)

Positive outcome:

RNS-A     3G-MSC-B               3G-MSC-A         3G-MSC-B'

|            |                      |                | 

|            |                      |                |    RNS-B'

|            |                      |                |         |

|            |                      |                |RELOCATION

|            |                      |                |<--------|

|            |                      |                |COMPLETE |

|            |                      |                |         |

|            |                      |MAP SEND END SIGNAL       |

|            |                      |<---------------|         |

|            | MAP SEND END SIGNAL  |request         |         |

|            |<---------------------|                |         |

|            | response             |                |         |

| IU RELEASE |                      |                |         |

|<-----------|                      |                |         |

| COMMAND    |                      |                |         |

Figure 63: Signalling for Subsequent Inter-MSC Relocation to third MSC (3G_MSC-B') completion (Successful completion of the procedure)

Negative outcome:

RNS-A     3G-MSC-B               3G-MSC-A         3G-MSC-B'

|            |                      |                | 

|RELOCATION  |                      |                |    RNS-B'

|----------->|                      |                |         |

|CANCEL      |MAP PROCESS ACCESS    |                |         |

|            |--------------------->|                |         |

|            |SIGNALLING request (Note 1)            |         |

|            |                      |                |         |

|            |                      |MAP U -ABORT    |         |

|            |                      |--------------->|         |

|            |MAP FORWARD ACCESS    |                |IU RELEASE

|            |<---------------------|                |-------->|

|RELOCATION  | SIGNALLING request   |                |COMMAND  |

|<-----------|                      |                |         |

|CANCEL ACK  |                      |                |         |

|            |                      |                |         |

Figure 64: Signalling for Subsequent Inter-MSC Relocation to third MSC (3G_MSC-B') completion (Unsuccessful completion of the procedure)

NOTE:
Specific interworking case detailed below.

The specific interworking case in 3G_MSC-A compared to the subclauses 4.8.1 and 4.8.2 occurs between RELOCATION FAILURE encapsulated in a Process Access Signalling from 3G_MSC-B and the abortion of the dialogue with 3G_MSC-B' in the case of relocation cancelled:

----------------------------------------------------------------

        |   29.002                         29.002         |Notes

--------┼-------------------------------------------------┼-----

Forward | MAP PROCESS-SIGNALLING                          |


message |         request                                 |


        |                                                 |


        |         -an-APDU(                MAP U -ABORT   |  1

        |         RELOCATION CANCEL)                      |


        |                                                 |


--------┼-------------------------------------------------┼-----

Positive| MAP FORWARD-SIGNALLING                          |


result  |         request                                 |


        |         -an-APDU(                               |


        |         RELOCATION CANCEL ACK)                  |


--------┼-------------------------------------------------┼-----

Negative|                                                 |


result  |                                  MAP U/P -ABORT |  2

        |                                                 |


NOTE 1:
The abortion of the dialogue triggers in 3G_MSC-B' the clearing of the circuit connection with 3G_MSC-A, if any, and of the Resources between 3G_MSC-B' and RNS-B'. The abortion of the dialogue ends the relocation procedure with 3G_MSC-B'.

NOTE 2:
The abortion of the dialogue ends the relocation procedure with 3G_MSC-B.

4.8.4
RANAP Messages transfer on E-Interface

The following mapping applies to the encapsulation performed in 3G_MSC-A.

----------------------------------------------------------------

        |   25.413                        29.002          |Notes

--------┼-------------------------------------------------┼-----

Forward | RANAP messages     MAP FORWARD ACCESS SIGNALLING|

message |                               request           |  1

        |                                                 |


        |                       -an-APDU (RANAP messages) |


--------┼-------------------------------------------------┼-----

Positive|                                                 |


result  |                                                 |  2

--------┼-------------------------------------------------┼-----

Negative|                                                 |


result  |                               MAP CLOSE         |


        |                               MAP U/P -ABORT    |


        |                                                 |


NOTE 1:
Complete RANAP messages to be sent on 3G_MSC-B - RNS-B interface are embedded into the an-APDU parameter.

NOTE 2:
The Return Result does not apply. If 3G_MSC-B returns a message, this message will arrive in an Invoke: Process Access Signalling.

The following mapping applies to the encapsulation performed in 3G_MSC-B.

----------------------------------------------------------------

        |   25.413                        29.002          |Notes

--------┼-------------------------------------------------┼-----

Forward | RANAP messages     MAP PROCESS ACCESS SIGNALLING|

message |                                request          |  1

        |                                                 |


        |                       -an-APDU (RANAP messages) |


--------┼-------------------------------------------------┼-----

Positive|                                                 |


result  |                                                 |  2

--------┼-------------------------------------------------┼-----

Negative|                                                 |


result  |                               MAP CLOSE         |


        | IU RELEASE COMMAND                              |


        |                                                 |


        | Unspecified failure           MAP U/P -ABORT    |  3

        |                                                 |


NOTE 1:
Complete RANAP messages to be sent to 3G_MSC-A are embedded into the an-APDU parameter.

NOTE 2:
The Return Result does not apply. If 3G_MSC-A returns a message, this message will arrive in an Invoke: Forward Access Signalling.

NOTE 3:
The abortion of the dialogue triggers the clearing of the circuit connection with 3G_MSC-A, if any, of the Radio Resources on the Iu-Interface and the release of the SCCP connection between 3G_MSC-B and RNS-B. The clearing of the Radio Resources (the clearing indication received from RNS-B is transmitted to 3G_MSC-A) or the loss of the SCCP connection between 3G_MSC-B and RNS-B, triggers in 3G_MSC-B the abortion of the dialogue on the E-Interface and the clearing of the circuit connection with 3G_MSC-A, if any.

4.8.5
Processing in 3G_MSC-B, and information transfer on E-interface

The following parameters require processing (e.g. to store the parameter, to internally generate the parameter) in 3G_MSC-B. The relevant RANAP procedures are mentioned to ease the comprehension, their detailed description is the scope of the TS 25.413. Each RANAP message being transferred on E-interface shall use the mechanisms given in subclause 4.8.4 and is described in TS 25.413.

4.8.5.1
Integrity Protection Information

A sequence of possible integrity protection algorithms can be sent to an RNS in Security Mode Command or Relocation Request. The RNS chooses one of the listed algorithms and reports this back to the 3G_MSC in Security Mode Complete or Relocation Request Acknowledge respectively.
The list of algorithms, the integrity protection key and the chosen algorithm shall be stored by 3G_MSC-B.

Transfer of Information:


If integrity protection has not been performed before Inter-MSC Relocation, this will be controlled by 3G_MSC-A after the completion of Inter-MSC Relocation.


Integrity protection control towards 3G_MSC-B:


If Integrity protection has been performed before Inter-MSC Relocation:

-
in the Relocation Request RANAP message (information included).


The Relocation Request Acknowledge should in this case contain the indication of the chosen algorithm.


If Integrity protection has NOT been performed before Inter-MSC Relocation:

-
in the Security Mode Command procedure between 3G_MSC-A and 3G_MSC-B.

4.8.5.2
Encryption Information

A sequence of possible encryption algorithms can be sent to an RNS in Security Mode Command or Relocation Request. The RNS chooses one of the listed algorithms and reports this back to the 3G_MSC in Security Mode Complete or Relocation Request Acknowledge respectively.

The list of algorithms, the ciphering key and the chosen algorithm shall be stored by 3G_MSC-B, and the chosen value sent to 3G_MSC-A.

Transfer of Information:


If ciphering has not been performed before Inter-MSC Relocation, this will be controlled by 3G_MSC-A after the completion of Inter-MSC Relocation.


Ciphering control towards 3G_MSC-B:


If Ciphering has been performed before Inter-MSC Relocation:

-
in the Relocation Request RANAP message (information included).


The Relocation Request Acknowledge should in this case contain the indication of the chosen algorithm.


If Ciphering has NOT been performed before Inter-MSC Relocation:

-
in the Security Mode Command procedure between 3G_MSC-A and 3G_MSC-B.

4.8.5.3
RAB Parameters

The parameters shall be stored by 3G_MSC-B to be used at internal Relocation in 3G_MSC-B.

Transfer of information:

Received by 3G_MSC-B from 3G_MSC-A in:

· The Relocation Request RANAP message.

If a new type of resource is to be assigned after Inter-MSC Relocation, this can be made with:

· The RAB Assignment Request RANAP message.

4.8.5.4
Channel Type

The parameter shall be stored by 3G_MSC-B and used for intra-MSC UMTS to GSM handover. 

Transfer of information:

Received by 3G_MSC-B from 3G_MSC-A in:

· The Prepare Handover Request MAP message.

4.8.6
Overview of the Technical Specifications 3GPP interworking for the Inter-MSC Relocation

╔══════════════════════════════════════════════════════════════════════════════════════════════════╗

║ PSTN/ISDN                                                                                        ║

║               ▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒                                 ║

║               ▒       +---------------+                        ▒                                 ║

║ ==============▒====== | ============= | ===============        ▒                                 ║

║ UMTS          ▒       |               |                        ▒                                 ║

║               ▒       V               V                        ▒                                 ║

║ ▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒                                                ▒                                 ║

║ ▒  RNS-A          3G-MSC-A        3G-MSC-B         RNS-B       ▒     MS                          ║

║ ▒                                                              ▒                                 ║

║ ▒                 +-------+                                    ▒ +-------+                       ║

║ ▒                 |  C M  |                24.008              ▒ |  C M  |                       ║

║ ▒                 +-------|<------------------------------------>+-------|                       ║

║ ▒ ░░░░░░░░░░░░░░░ |  M M  | ░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░░▒  |  M M  |                       ║

║ ▒ ░+------+25.413 +-------| 25.413+-------+ 25.413+-------+  ░▒  +-------|                       ║

║ ▒ ░| R R  |<----->|  R R  |<=====>|  R R  |<----->|  R R  |  ░▒  |  R R  |                       ║

║ ▒ ░+------+       +-------+       +-------+       +-------+  ░▒  +-------+                       ║

║ ▒ ░                (   (             (   (                   ░▒                                  ║

║ ▒ ░                |   |    29.010   |   |                   ░▒                                  ║

║ ▒ ░                |   V             V   |                   ░▒                                  ║

║ ▒ ░                |+-----+ 29.002+-----+|                   ░▒                                  ║

║ ▒ ░                ||MAP/E|<----->|MAP/E||                   ░▒                                  ║

║ ▒ ░                |+-----+       +-----+|             23.009░▒                                  ║

║ ▒ ░░░░░░░░░░░░░░░░ | ░░░░░░░░░░░░░░░░░░░ | ░░░░░░░░░░░░░░░░░░░▒  Remark: The RRC interface and   ║

║ ▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒ V ▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒ V ▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒          the link layer          ║

║                   +-----------------------+                              protocols being out of  ║

║                   |       T C A P         |                              the scope of this       ║

║                   +-----------------------+                              Specification are not   ║

║    +------------------------------------------------------+              shown here.             ║

║    |                      S C C P                         |                                      ║

║    +------------------------------------------------------+                                      ║

║    +------------------------------------------------------+                                      ║

║    |                        M T P                         |                                      ║

║    +------------------------------------------------------+                                      ║

╚══════════════════════════════════════════════════════════════════════════════════════════════════╝
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