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Introduction

For the “Consolidated Architecture with SIP UA in HNB” presented in S2-093365, this document proposes a procedure for handing over an active UE from an IMS HNB to a macro cell without requiring changes to the Iu-cs interface. This procedure uses SIP signalling between the IMS HNB and the MSC Server Enhanced for IMS HNB in order to trigger the handover. It is proposed to add the following section to TR 23.832, under the “Consolidated Architecture with SIP UA in HNB” section.
======================== Start of New Text ========================

x.y
Voice call transfer from IMS HNB to macro cellular with no Iu-cs impact
Mobility of voice calls to macro cellular can be supported by using direct SIP signalling between the IMS HNB and the MSC Server Enhanced for IMS HNB, as shown in the figure below. By using such direct SIP signalling, there is no impact on the Iu-cs interface.
Figure x.y-1 shows the main steps involved when a voice call is handed over from an IMS HNB to a UTRAN/GERAN cell supporting voice on CS domain. Similar steps are used when the UE has a voice call and a non-voice component concurrently. This is further explained in the steps below.
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Figure x.y-1: Voice call transfer from an IMS HNB to UTRAN/GERAN with no Iu-cs impact
1.
The UE has an ongoing voice call established with a Remote UE through the IMS HNB. The IMS HNB is configured with a list of neighbour macro cells (as specified in TS 25.467 [8]) and instructs the UE to measure the neighbour cells and transmit measurement reports as per the normal procedures specified in TS 25.331. Based on the measurement reports and on other implementation-based criteria, the IMS HNB decides to handover the ongoing call to a neighbour macro cell (either UTRAN or GERAN).

2.
The IMS HNB sends a SIP REFER request message to the MSC Server Enhanced for IMS HNB. This message includes the STN-SR for this UE (which can be received by IMS HNB during the IMS registration), as well as Session State Info and other handover parameters (e.g the target UTRAN/GERAN cell identity), required to complete the impeding handover. The Session State Info includes information that is required in order to synchronize the call state machine in the UE and in the CS domain. The REFER request message is routed to the MSC Server Enhanced for IMS HNB with normal IMS routing procedures.


According to the normal SIP procedures (see RFC 3515), the REFER request creates an implicit subscription to the refer event and the MSC Server Enhanced for IMS HNB is subsequently expected to send NOTIFY requests to IMS HNB and order to report the progress of the refer procedure.

3.
Based on the target cell identity the MSC Server Enhanced for IMS HNB determines that the target cell is controlled by another MSC, referred to as the Target MSC. This Target MSC does not implement any enhancements specific to the IMS HNB. When the target cell is controlled by the MSC Server Enhanced for IMS HNB, there is no need for a target MSC to be involved (i.e. the MSC Server Enhanced for IMS HNB performs also the role of the Target MSC). 


The MSC Server Enhanced for IMS HNB starts a normal inter-MSC handover procedure (as per TS 23.009) by sending a Prepare HO Request message to the Target MSC. The Target MSC prepares the appropriate resources in the target cell and responds with a Prepare HO Response including a HO number. Subsequently, a call is setup towards the HO number with the IAM / ACM messages.

4.
The MSC Server Enhanced for IMS HNB responds to the REFER request with a 202 Accepted, as normally. This is an indication to the IMS HNB that the handover request has been accepted and is being processed.
5.
The MSC Server Enhanced for IMS HNB starts the normal IMS session transfer procedure (as per TS 23.237) by sending an INVITE request to the STN-SR received from the IMS HNB. This request is routed to the SCC AS. 

6.
The SCC AS starts updating the IMS leg with the Remote UE, as per TS 23.237. In parallel, the 100 Trying response from the SCC AS triggers the MSC Server Enhanced for IMS HNB to send a NOTIFY (Trying) message to the IMS HNB. This triggers the IMS HNB to send a HO Command to UE that contains the target cell identity.
7.
The UE moves to the target call.

8. 
The updating of the IMS leg with the Remote UE is completed and the SCC AS responds with a 200 OK. Optionally, the SCC AS may send Session State Info to the MSC Server Enhanced for IMS HNB, as per TS 23.838. Note that Session State Info may be sent to the MSC Server Enhanced for IMS HNB either in step 2 by the IMS HNB, or in step 8 by the SCC AS.


In addition, the MSC Server Enhanced for IMS HNB sends a NOTIFY (200 OK) message to the IMS HNB to report that the session transfer initiated by the REFER request in step 2 is completed.

9. 
When the handover is completed the Target MSC sends an Answer message to MSC Server Enhanced for IMS HNB, which triggers the user plane redirection. 

10.
The new user plane path is established.

11.
The IMS HNB may start the IMS Deregistration after receiving the NOTIFY (200 OK).
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