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1. Introduction

<Introduction part (optional)>

2. Reason for Change

The functional description of Intra-MSC GSM to UMTS handovers that break LCLS needs to be added in TS 23.284.
3. Conclusions
<Conclusions part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TS 23.284
* * * First Change * * * *
8.3
GSM to UMTS


8.3.1 Intra-MSC GSM to UMTS Relocation
8.3.1.1 General

When a call is locally switched through the BSS and a GSM to UMTS handover occurs, the LCLS shall be broken and the user plane shall be connected via the core network. The following procedures describe the specific handling of Intra-MSC Relocation compared to the basic principles described in 3GPP TS 23.205[2] and 3GPP TS 23.231[3]. 

8.3.1.2 Handover Required

The procedure specified in 3GPP TS 23.205[2] subclause 8.3.1.1 shall be used.
8.3.1.4 Iu Relocation Request Acknowledge

The MSC Server shall send to the adjacent call node the LCLS-Status-Update message containing the LCLS-Status-Change-Request IE to signal the change of the LCLS. In the LCLS-Status-Change-Request IE the MSC server shall indicate "LCLS Disconnection-Preparation-for handover".

If the far end MSC server receives the LCLS-Status-Update message with the LCLS-Status-Change-Request IE that requires LCLS Disconnection preparation-for-handover it shall send to the BSS the LCLS_Connect_Control message with the LCLS-Connection-Status-Control IE indicating "BicastatHandover".
8.3.1.5 Handover Command/Iu Relocation Detect

The procedure specified in 3GPP TS 23.205[2] subclause 8.3.1.2 shall be used.
8.3.1.6 Iu Relocation Complete

When the MSC server receives the Iu Relocation Complete message, it releases the A-interface line towards the serving BSS. The MSC server also requests the MGW to set the Handover Device to its final state by removing the bearer termination (TS) towards the serving BSS.
The MSC server shall send to the adjacent call node the LCLS-Status-Update message with the LCLS-Status IE indicating the LCLS disconnection.

When the serving BSS receives Clear Command it shall release any local switch path. The serving BSS shall inform the far end MSC server that LCLS is broken with the LCLS-Notification message.
NOTE:
The LCLS_Notification message does not need to be sent to the Anchor MSC Server since the Clear Command message received from the serving BSS also means that LCLS is disconnected. 
8.3.1.7 Example

8.3.1.7.1 Connection Model

Figure 8.3.1.7.1.1 shows the network model for Intra-MSC GSM to UMTS Handover, where the call leg pertinent to the UE-1 is handed over from the serving BSS-1 to the Target RNC. BSS-1 is the same as BSS-2 when LCLS is established for the call. The bearer termination T2 is used for the bearer towards BSS-2, which is not affected by this handover. Bearer termination TS is used for the bearer towards BSS-1 and the bearer terminations T1 and TA are used for the bearer towards the succeeding/preceding MGW. Bearer termination TT is for the bearer termination towards the Target RNC. The colours and line types used in the figure are defined differently from 3GPP TS 23.205 [2] to indicate LCLS specific issues.
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Connection Model 1: The call is locally switched
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Connection Model 2: MGW-1 is both-way connected between Ta and Tt, Ts is isolated; BSS-2 starts to bicast data UL 
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Connection Model 3: UE has moved to Target RNC but Iu Relocation Detect has not yet been received by MSC-S-1
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Connection Model 4: LCLS is released in BSS-2, old serving Termination Ts is removed

Figure 8.3.1.7.1.1: Network model for GSM to UMTS Handover that breaks LCLS

8.3.1.7.2 Basic Sequence for GSM to UMTS Handover that breaks LCLS
Figure 8.3.1.7.2.1 shows the signalling flow for GSM to UMTS handover that breaks LCLS.
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Figure 8.3.1.7.2.1: GSM to UMTS Handover that terminates Local Switching
1.
The Handover Required message is received from BSS-1 requesting a GSM to UMTS handover. The call is currently locally switched so the MSC-1 server can know that the GSM to UMTS handover at one end will break local switch (the local switch is not broken in the serving BSS (BSS-1) until the UE-1 has moved from BSS-1 and the MSC-1 server has sent the Clear Command message).

2.
In this example the Anchor MSC-1 server requests from its MGW-1 the seizure of the bearer termination Tt towards the Target RNC and through-connects it bothway to Ta. Additionally it isolates the old serving Termination Ts. This makes the GSM to UMTS handover more efficient than current non-LCLS GSM to UMTS handovers as immediately when the UE-1 is handed over to the target RNC it will be able to send UL user data to the UE-2.

NOTE 1: 
This flow shows the termination to the Target RNC as always connected bothway. This is a change to the existing call handling which would normally connect the termination as one-way and then change to bothway after receiving the Iu Relocation Detect message. However the termination does not need to be connected one-way and will in fact make the break in speech worse since UL data cannot be sent from the UE-1 until the MGW topology is modified, also it saves the additional intermediate H.248 modification step.

3.
Anchor MSC-1 server sends the Iu Relocation Request message to the target RNC.
4.
The target RNC returns the Iu Relocation Request Acknowledge message. 

5.
Anchor MSC-1 server shall send the LCLS-Status-Change-Request message to the succeeding MSC server asking it to prepare for LCLS disconnection due to handover to trigger the far end MSC-2 server to send the LCLS-Connect-Control message to BSS-2. 

NOTE 2:
When BICC is used as the call control protocol the APM message is sent. When SIP-I is used the INFO request with the encapsulated APM message is sent.

5a.
The far end MSC-2 server requests the BSS-2 to start sending data UL with the LCLS_Connect_Control message and the LCLS-Connection-Status-Control IE indicating "BicastatHandover", see Figure 8.3.1.7.1.1 Connection Model 2. This triggers the BSS-1 to bicast the user plane data in the same way as the Access MGW-1 would be doing in a non-LCLS inter-BSS handover. At this point the BSS-1 shall send any DL data it receives directly to the served UE. Since the BSS-1 cannot receive DL data at the same time as it receives local data (Ts is isolated) this will minimise the break in user plane data even more than for existing non-LCLS handover.

NOTE 3:
The Serving BSS-1 shall forward the user plane data from the UE-1 to the UE-2 while the UE-1 is served by the BSS-1. The UL user plane data are bi-cast to both MGW2 and local path by the BSS-2. The MGW-2 transmits the user plane data to the MGW-1, and the MGW-1 will transmit the user plane data to the target RNC. When the UE-1 leaves the serving BSS-1 and begins sending UL data from the Target RNC, that data will then be received via the A-interface leg at the serving BSS-2.

5b.
 BSS-2 sends the LCLS_Connect_Control_Ack message with the LCLS-BSS-Status IE set to "the call is locally switched".

6.
Anchor MSC-1 server triggers the Handover Command message. When the UE-1 moves to the Target RNC in this example it can immediately send UL data through the CN to the UE-2 and also can receive DL data from the UE-2 via the CN since the MGW-1 topology for Ta, Tt is already bothway connected. This is a change from the current non-LCLS solution but is more efficient since the non-LCLS solution needs to set this to one-way DL only until it receives Handover Detect message.
7. MSC-2 Server sends LCLS-Status-Change-Request-Acknowledgement.
8.
UE-1 is detected at the target RNC. BSS-1/BSS-2 may continue to send the user plane data locally until the Clear Command message is received.

9.
When the MSC-1 Server receives the Iu Relocation Complete message MSC-1 Server knows that the call is not possible to be locally switched.

10.
MSC-1 server requests the old serving BSS-1 to clear the old call leg. BSS-1 now stops sending local the user data from UE-1, LCLS is finally broken.

11.
 Serving BSS-2 informs the MSC-2 server that LCLS is broken via LCLS_Notification message.

12.
 Clearing of the old call leg to the Serving BSS-1 is completed.
13.
 The termination Ts to the old serving BSS-1 is removed from the Access MGW-1.

14.
 Anchor MSC-1 server informs succeeding CN nodes that LCLS is finally disconnected.

NOTE 5:
When BICC is used as the call control protocol the APM message is sent. When SIP-I is used the INFO request with the encapsulated APM message is sent.
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