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*****  START OF FIRST CHANGED SECTION *****
8.4.4
Subsequent GSM to GSM Handover to a third MSC

The GSM to GSM handover to a third MSC server (from MSC-B server to MSC‑B server) is the combination of the two previous inter-MSC handover cases:

-
for MSC-B server a subsequent GSM to GSM handover from MSC-B server back to MSC-A server as described in clause 8.4.3; and

-
for MSC-B server a basic GSM to GSM handover from MSC-A server to MSC‑B server as described in clause 8.4.2.

MSC-A server implements the corresponding parts of each handover case, i.e. access handling in MSC-A server is not included.

8.4.x
BSS Internal Handover
8.4.x.1 Concept
The procedures specified in 3GPP TS 23.009 [8] for "BSS Internal Handover" shall be followed. The protocol messages are define in 3GPP TS 48.008 [27].
NOTE:  
The BSS internal handover can require a change within the MGW, e.g. due to a change of the radio Codec Type.
The following clauses describe the additional requirements for the bearer independent CS core network due to BSS internal handover for A-Interface User Plane over IP (AoIP). 
8.4.x.2
Internal Handover Required

When the MSC server receives an Internal Handover Required message, it requests the MGW to reserve and configure a new RTP bearer termination using the Reserve and Configure RTP Connection Point procedure. The MSC server sends the BSC IP address and UDP Port and the determined A-Interface Codec Type/Configuration to the MGW and requests the MGW to reserve an IP address and UDP port on its side. The MSC server uses the Change Flow Direction procedure to request the MGW to set the Handover Device to initial state. The MGW reserves the RTP termination and indicates its own IP address and UDP port to the MSC server. If necessary the MGW allocates transcoder resources to match the A-Interface Codec Type/Configuration. The MSC then sends the IP address and UDP port of the MGW to the BSC in the internal Handover Command message, together with the determined radio Codec Type/Configuration (bullet 1 of Figure 8.yy).
8.4.x.3
Handover Detect

When the MSC server receives the Handover Detect message, the MSC server uses the Change Flow Direction procedure to request the MGW to set the Handover Device to intermediate state (e.g sets the new termination to bi-directional and the old termination to uni-directional), see bullet 2 of Figure 8.yy.
8.4.x.4
Handover Complete

When the MSC server receives the Handover Complete message, it requests the MGW to set the Handover Device to its final state by removing the bearer termination associated with the old call leg, using the Release Termination procedure (bullet 3 of Figure 8.yy).
NOTE: 
If the BSS did not send a Handover Detect message then the Handover Device will be changed directly from the initial state to the final state (target leg changes directly from one-way to bothway and serving leg changes directly from bothway to being released.
8.4.x.5
Failure Handling in MSC server
When a procedure between the MSC server and the MGW fails the MSC server shall handle the failure as an internal error in accordance with 3GPP TS 23.009 [8] and 3GPP TS 29.010 [23]. If MGW resources have already been seized for BSS internal handover then the resources shall be released using the Release Termination procedure. 
If the MSC server receives the Handover Failure message during BSS internal handover procedure, it  shall release MGW resources if they have been seized for BSS internal handover using the Release Termination procedure.
8.4.x.6
Example for a successful Handover to AoIP
Figure 8.xx shows the network model for the BSS Internal Handover. The "squared" line represents the call control signalling. The "dotted" line represents the bearer.  The bearer termination T1 is used before and during BSS Internal Handover is performed, bearer termination T3 is used during and after BSS Internal Handover is performed and the bearer termination T2 is used for the bearer towards the succeeding/preceding MGW.
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Before BSS Internal Handover
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After BSS Internal Handover

Figure 8.xx: BSS Internal Handover (network model)

Figure 8.yy shows the message sequence example for the successful BSS Internal Handover. 
In the example, the MSC server gets the Internal Handover Required message and requests seizure of BSC-side bearer termination inside the MGW with specific flow directions.  The MSC server starts the Internal Handover Execution by sending the Internal Handover Command message towards the BSC. When the handover is detected in the BSC, the MSC server requests the MGW to change the flow directions between the terminations within the context. When the MSC server receives the Handover Complete indication from BSC, it requests the MGW to release the bearer termination towards BSC that was used before BSS internal handover was initiated.
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Figure 8.yy: BSS Internal Handover (message sequence chart)
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