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1. Introduction

The signalling flows and text describing inter-MSC handover should be enhanced to cover also MGW aspects. The various chapters on inter-MSC handovers in the TR should be aligned.
2. Reason for Change

The signalling flows and text describing inter-MSC handover needs to be enhanced to cover also MGW aspects. Alignment is needed between the separate chapters on inter-MSC handovers.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TS 23.889, version 1.3.0.
* * * First change * * *

13.3.1.5
Inter-MSC Handover that establishes Local Switching
13.3.1.5.1
Connection Model

Figure 13.3.1.5.1.1 shows the network model for the Basic Inter-MSC GSM to GSM handover when LCLS is established as a result of the handover. The dashed line in green represents call control signalling and the dashed line in blue represents SID frames /silence codewords sent via the core network, or the dashed blue line can also represent the non-connected user plane, which is prepared to be connected in the MGWs if the established LCLS needs to be broken. The non-dotted lines represent the bearer carrying real user plane data. In oMGW the bearer termination TS is used for the bearer towards oBSS, bearer termination T1 is used for the bearer towards tMGW and the bearer termination T2 is used for the bearer towards the succeeding/preceding MGW. In tMGW the bearer termination T4 is used for the bearer towards tBSS and bearer termination T3 is used for the bearer towards oMGW. In Target-MGW the bearer termination TT is used towards the Target-BSS and bearer termination T5 is used towards oMGW.
In this example scenario the Handover Device is located in the oMGW selected for the call establishment by the oMSC server, which controls the call and the mobility management.


[image: image1.emf]User plane link which transmits real user plane datathrough the CNand to MS

User plane link transmits SID frames/silence codewords, or MGWs are LCLS 

prepared but user plane not connected

User plane link which transmits real user plane datawithin the BSSand to MS

Control plane link which transmits signalling



[image: image2.emf]oMSC-S

MS-2

tBSS

oMGW

oBSS

tMSC-S

User Plane Data

Control Signalling

T

3

T

1

T

T = 

Target

T

S = 

Serving

T

S

MS-1

tMGW

T

4

Target

MSC-S

T

T

Target

MGW

T

5

Target BSS


Before Handover


[image: image3.emf]tMSC-S

MS-2

tBSS

tMGW

oBSS

User Plane Data

Control Signalling

T

T = 

Target

T

S = 

Serving

MS-1

T

T

Target

MGW

T

5

Target BSS

MS-1

T

2

 

oMGW

T

S

Target

MSC-S

oMSC-S

T

1

T

3

T

4

tMGW


During Handover


[image: image4.emf]tMSC-S

MS-2

tMGW

Control Signalling

T

T = 

Target

T

T

Target

MGW

T

5

MS-1

T

2

oMGW

Target

MSC-S

oMSC-S

T

1

T

3

T

4

tMGW

tBSS

Target BSS

SID frames /silence codewords 

or User Plane not connected in CN


After Handover, LCLS is established
Figure 13.3.1.5.1.1: Basic Inter-MSC GSM to GSM Handover (network model)


13.3.1.5.2
Basic Sequence
Figures 13.3.1.5.2.1 and 13.3.1.5.2.2 show the message sequence example for the Basic Inter-MSC GSM to GSM Handover shown in the corresponding network model Figure 13.3.1.5-1. The Handover Device is located in the MGW selected for the call establishment by the MSC server, which controls the call and the mobility management. The description is based on 3GPP TS 23.009 [9] and 3GPP TS 23.205[8].
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Figure 13.3.1.5.2.1: First part of Inter-MSC Handover establishing Local Switching




1.
HO Required is received from oBSS requesting an inter-MSC handover. The call is currently not locally switched.
2.
oMSC finds that inter-MSC handover is required, it sends MAP-Pre-Handover Req to target MSC which includes LCLS Neg IE and GCR. If MSC supports BSS Id for checking of intra BSS calls, the tBSS Id is also included.
3.
Target MSC checks that LCLS negotiation permitted LCLS in CN. If target MSC supports BSS Id it checks if the call is intra BSS calls using the target BSS Id (see 13.3.2 or 13.3.3 for more details) and the received tBSS ID.
4a and 4b. Target-MSC reserves circuit or Connection Point towards the Target-BSS
5.
Target MSC sends HO request to target BSS with GCR and instructs the BSS to prepare to connect LCLS and if BSS Id is not supported (or if BSS Id is supported when target BSS Id is equal to tBSS ID) to correlate the call leg. The request can also be for BSS to bi-cast user plane data, if applicable.
6.
Target BSS performs call leg correlation with GCR to find if another call leg is active with same GCR. The BSS reports in HO Request Acknowledge that the local call was found but LCLS is not yet established. The target BSS may start bicasting the user plane in preparation for receiving the new MS, but the user plane is only through-connected in the core network after step 10c.
7a and 7b.
(These signalling steps are only applicable to AoIP) When the Target-MSC server receives the BSSMAP Handover Request-Ack message, it sends the BSC-B IP address and UDP Port number to the MGW-B using the Configure RTP Connection Point procedure.
8.
The Target MSC-Server sends prepare handover response to oMSC.
9a and 9b. The handling of the bearer establishment between oMGW and Target MGW is as for a Basic Mobile Terminating Call, using either forward or backward bearer establishment.
Steps 10a, 11 and 12 are similar to the corresponding steps in LCLS call establishment described in subclause 13.2.1.

10a. oMSC sends IAM (Initial Address Message) to Target MSC including GCR and oBSS ID (if supported) and configures the LCLS-Negotiation IE. 
10b and 10c. Target-MSC reserves bearer connection T5 towards oMGW
11.
After Target MGW has replied with the bearer address and the binding reference (Step 10c), Target MSC returns APM with selected codec plus LCLS-Negotiation IE and Target BSS ID (if supported).
12. Target MSC sends ACM (Address Complete Message). Target MSC awaits the capturing of the MS on the radio path when the ACM is sent and oMSC initiates the handover execution when receiving ACM.
The remaining signalling steps for the Inter-MSC handover establishing LCLS are shown in Figure 13.3.1.5.2.2.
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Figure 13.3.1.5.2.2: Second part of Inter-MSC Handover establishing Local Switching
13.-18. When the local switching has been established during the handover procedure, the target BSS shall inform the target MSC that the call has been locally switched in HANDOVER COMPLETE, and the target BSS shall also send a new message LCLS-Notification with LCLS-Status IE to inform the tMSC Server that the local switching has been established. In steps 16a and 16b the oMSC Servers configures the oMGW for the completion of the handover.
19. A-HO-DETECT/COMPLETE when received is included in the MAP-Send-End-Signal request and send back to the oMSC .
20. Target MSC sends ANSWER when A-HO-DETECT/COMPLETE is received.
21. and 22. oMSC clears the call in oBSS and releases the corresponding bearer termination.
23a/b, 25a/b and 27a/b. The MSC servers inform their corresponding MGWs that LCLS has been established for the call.

NOTE: The tMSC Server can inform tMGW that LCLS has been established for the call directly after getting the LCLS Notification from tBSS or after receiving the LCLS Status =Connected from oMSC Server.
24. Target MSC informs the oMSC about the LCLS Status. If MSC supports BSS Id, the target MSC informs the oMSC about the Target BSS ID.
26.
oMSC Server (Anchor MSC) sends LCLS-Status-Update message to the far end tMSC Server. The new target BSSId is also signalled to the far end MSC if the MSC supports BSS Id for checking if calls are intra-BSS.
28. Local switching is established in the BSS.
The handling of the User Plane when LCLS was established or released is described in Clause 12.
13.3.1.6
Inter-MSC Handover that terminates Local Switching
[This subclause is not changed in this P-CR, because it is covered in C4-101660.]

If the MSC does not use the BSS Id to check if the call becomes an Intra-BSS call after the Inter-MSC handover, the procedure in subclause 13.3.1.1 is applied. The difference is that when the source MSC receives the HO required message, it informs the target MSC about the GCR + LCLS Neg IE.  The behaviour of target MSC is similar to MSC-1 in subclause 13.3.1.1. After the handover is completed, the target MSC sends LCLS-status to the source MSC. Then the source MSC forwards this information to remote end MSC in the LCLS Status Update message. 
If the MSC uses the BSS Id to check if the call becomes an intra-BSS call after the Inter-MSC handover the procedure in subclause 13.3.1.2 is applied. The difference is that when the source MSC receives the HO Required, it informs the target MSC about the GCR + LCLS Neg + tBSS Id IE.  The behaviour of target MSC is similar to MSC-1 in 13.3.1.2. After the handover is completed, the target MSC sends LCLS-status and tBSS ID to source MSC. Then the source MSC forwards this information to remote end MSC in LCLS Status Update message.

Editor's Note:
A detailed message sequence figure and corresponding descriptions should be added to describe this case.
13.3.1.7
Inter-MSC Handover that leaves a not Locally Switched Call unchanged
[This subclause is not changed in this P-CR, but the final presentation should be aligned with section 13.3.1.5.]

In this scenario it is assumed that LCLS was not established before the Inter-MSC handover. When one call leg is handed over to another MSC, the call may still remain not local and LCLS can not be established for the call. The LCLS status of the call is not changed in this case.

The procedure in this case is similar to the one described in subclause 13.3.1.4. The difference is that when the source MSC receives the HO required, it informs the target MSC about the GCR + tBSS ID.  The behaviour of target MSC is similar to MSC-1 in subclause 13.3.1.4. After the handover is completed, the target MSC sends LCLS-status and tBSS ID to source MSC rather than to the remote end MSC. And then the source MSC forwards this information to remote end MSC.
Editor's Note:
A detailed message sequence figure and corresponding descriptions should be added to describe this case.
* * * Next change * * *

13.3.4.4
Inter-MSC Handover that establishes Local Switching: GCR Solution
13.3.4.4.1
Technical description

The description here is based on the description in subclause 13.3.1.5. The main differences are the following:
With the GCR only solution the Anchor MSC checks that LCLS negotiation permitted LCLS in CN, but Anchor MSC or Target MS does not check if the call becomes Intra-BSS after the handover. 

NOTE: 
The Anchor MSC or Target MSC could know that Target BSS is the same as tBSS and therefore assume that the call will become Intra-BSS after the handover, even when BSS ID is not used or not available in the core network. This possibility is not included in this description. 
The BSS ID is not used in this solution and therefore BSS ID is never signalled within the CN and any MSC Server does not need to check if the call is Intra-BSS.










 















13.3.4.5
Inter-MSC Handover that terminates Local Switch: GCR Solution 

[This subclause is not changed in this P-CR, but the final presentation should be aligned with section 13.3.1.6.]

If an Inter-MSC handover occurs and local call local switch is active but the new BSS cannot re-establish LCLS then the change of LCLS Status is signalled through the CN as for Inter-BSS case described in sub-clause 13.3.4.1. The Inter-MSC signalling is then as described in sub-clause 13.3.4.4 but since LCLS cannot be re-established then steps 12 and 13 should indicate that the call is not locally switched.
13.3.4.6
Inter-MSC Handover that leaves a Local Switching unchanged: GCR Solution
[This subclause is not changed in this P-CR, but the final presentation should be aligned with section 13.3.1.7.]

It is assumed that a not-locally switched (i.e. normal CN switched) call was established. When the oMS performs an Inter-MSC handover and the target BSC detects that the present call remains not locally switched after handover and informs the Target MSC accordingly, there is no additional CN signalling apart from the handover signalling between the Target MSC and Anchor MSC as the local switching status does not change (i.e. step 13 as described in sub-clause 13.3.4.4 is not applicable). It is noted that with the GCR only solution the BSS ID is not used and therefore the BSS ID does not need to be updated within CN after the Inter-MSC handover that leaves local switching unchanged.
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