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8.4
GSM to GSM

8.4.1
Intra-MSC Inter-BSS GSM to GSM Handover

8.4.x
BSS Internal Handover
8.4.x.1
Introduction

The procedures specified in 3GPP TS 23.009 [8] for "BSS Internal Handover" shall be followed. The protocol messages are defined in 3GPP TS 48.008 [27]. 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).
A BSS Internal Handover may be initiated by the BSS on its own, or triggered by the MSC server with the transmission of an Internal Handover Enquiry message to the BSS.
8.4.x.2
Internal Handover Required

When the MSC server receives an Internal Handover Required message, it requests the MGW to seize a TDM circuit using the Reserve Circuit procedure or an RTP termination using the Reserve and Configure RTP Connection Point procedure. In the latter case, the MSC server sends the new BSC IP address and UDP port and the determined A-Interface Codec Type/Configuration to the MGW and requests the MGW to reserve a local IP address and UDP port. 
Editor's note: the text above assumes that the BSC allocates a new BSC IP address and UDP port number during a BSS Internal Handover procedure. It is ffs whether this assumption is always valid, or whether the BSC may re-use the preceding BSC IP address and UDP port number during a BSS Internal Handover.
For non-speech calls the MSC server shall provide the MGW with the GSM Channel coding properties and the same PLMN Bearer Capability as was provided at the last access bearer assignment. 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 TDM circuit or RTP termination and indicates in the latter case its own IP address and UDP port to the MSC server. The MSC server then sends the Internal Handover Command message to the BSC containing the speech codec type/configuration chosen and either the CIC or the MGW IP address and UDP port.
If the resources requested by the BSS in the Internal Handover Required message (e.g. codec type or codec configuration, interface type, etc.) are not available, an Internal Handover Required Reject message shall be returned to the BSS with the appropriate failure cause, and the procedure shall be terminated.
8.4.x.3
Internal Handover Command/Handover Detect

When the MSC server sends the Internal Handover Command message or alternatively if it receives the Handover Detect message, the MSC server uses the Change Flow Direction procedure to requests the MGW to set the Handover Device to intermediate state (bullet 2 in figure 8.4.x.8.2).

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 towards the source BSC IP address and UDP port number, using the Release Termination procedure (bullet 3 in figure 8.4.x.8.2).

8.4.x.5
Interworking function

The interworking function used by the MGW before handover will also be used after handover.

8.4.x.6
Voice Processing function

After handover, the MGW may continue or modify voice processing function(s) provided to each bearer termination.

8.4.x.7
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 call is to be cleared, then it shall be handled as described in clause 7.3.
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.8

Example for a successful BSS Internal Handover
Figure 8.4.x.8.1 shows the network model for the BSS Internal Handover, where IP transport is used on the A interface before and after the BSS Internal Handover procedure. The "squared" line represents the call control signalling. The "dotted" line represents the bearer. The bearer termination T1 is used for the bearer towards the source BSC IP address and UDP port number Ta, bearer termination T3 is used for the bearer towards the target BSC IP address and UDP port number Tb and the bearer termination T2 is used for the bearer towards the succeeding/preceding MGW.
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Figure 8.4.x.8.1: Intra-MSC BSS Internal Handover (network model)

Figure 8.4.x.8.2 shows the message sequence example for the Intra-MSC BSS Internal Handover. 

In the example, the MSC server receives the Internal Handover Required message and requests the MGW to reserve an RTP bearer termination (T3) using the Reserve and Configure RTP Connection Point procedure with specific flow directions. 

The MSC server starts the Internal Handover execution by sending the Internal Handover Command towards the BSC in which it provides the IP address and UDP port of the target MGW RTP termination (T3). 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 the BSC it requests the MGW to release the bearer termination T1 towards the source BSC IP address and UDP port number Ta that was used before the BSS Internal Handover was initiated. 
The sequence is shown in Figure 8.4.x.8.2.
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Figure 8.4.x.8.2: Intra-MSC BSS Internal Handover for AoIP (message sequence chart) 

16.2.x
Reserve and Configure RTP Connection Point
This procedure is used to reserve and configure multimedia-processing resources for an RTP termination.
Table 15.2.2.1.1: Reserve and Configure RTP Connection Point
	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	 Reserve and Configure RTP Connection Point
	(G)MSC-Server
	Context/Context Request
	M
	This information element indicates the existing context or requests a new context for the bearer termination.

	
	
	Termination/  Termination Request
	M
	This information element indicates the existing bearer termination or requests a new termination for the bearer to be established.

	
	
	IP Interface
	O
	This information element specifies the used interface type for the IP termination (e.g. NboIP).

	
	
	Local IP Resources
	M
	This information element indicates the resource(s) (e.g. codec, auxiliary payload types) for which the MGW shall be prepared to receive user data, 

	
	
	Remote IP Resources
	M
	This information element indicates the resources (e.g. codec, auxiliary payload types) that the MGW shall use to send user data.

	
	
	Reserve Value
	C
	This information element indicates if multiple IP resources are to be reserved. This information element shall be included if a speech codec and auxiliary payload types are required.

	
	
	Local Connection Address request
	M
	This information element requests an IP address and a port number on the MGW that the remote end can send user plane data to.

	
	
	Remote Connection Address
	M
	This information element indicates the IP address and ports of the remote party that the MGW can send user plane data to. 

	
	
	Notify termination heartbeat
	M
	This information element requests termination heartbeat indications.

	
	
	Notify Released Bearer
	O
	This information element requests a notification of a released bearer.

	
	
	IP Realm Identifier
	O
	This information element indicates the IP realm of the IP termination.

	
	
	Circuit Switched Data
	O
	This information element indicates the PLMN bearer capabilities and when applicable GSM channel coding. This information element shall be included according to 3GPP TS 29.007 [6] and 3GPP TS 29.232 [8] for a non-speech / non SCUDIF multimedia call (see 3GPP TS 23.172 [20]) by the MSC server, or by the anchor-MSC in case of inter-MSC handover, for an anchor MGW network termination.

	Reserve and Configure RTP Connection Point
	MGW
	Context
	M
	This information element indicates the context where the command was executed.

	
	
	Termination
	M
	This information element indicates the termination where the command was executed.

	
	
	Local IP Resources
	M
	This information element indicates the resources that the MGW has reserved to receive the user plane data from the remote side.

	
	
	Remote IP Resources
	M
	This information element indicates the resource (i.e. codec) that the MGW shall use to send user data.

	
	
	Local Connection Addresses 
	M
	This information element indicates the IP address and port on the MGW that shall receive user plane data.


Editor's Note; Further justification is required if the IP Interface Type would be mandatory.
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