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Introduction

This document is a continuation of S2-091965 and provides the functional description and the procedures for the new alternative architecture presented in S2-091965. It is proposed to add the following section to TR 23.832.
======================== First Change ========================

6.x.5
Functional Description and Procedures
6.x.5.1
Functional Characteristics
The main functional characteristics of this proposal are the following:

· The IMS HNB and the IMS HNB GW function as a HNB and a HNB GW respectively, as specified in Rel-8 specifications (e.g. in TS 25.437). However, they include additional functionality that is required to serve voice calls and other services in the IM CN subsystem, instead of the CS domain.
· The Iuh is enhanced to support also SIP signalling between the IMS HNB and IMS HNB GW.
· MO mobility management traffic is terminated to the MSC as usually. So, the MSC can perform the normal CSG access control functions and can create a MM context for the UE. 
· MO call control traffic between the UE and the MSC is intercepted by the IMS HNB. If the IMS HNB decides that the requested call/service can be served by IMS, then it takes over the call control and removes the MSC from the call control path. Therefore, the MSC is not further involved with the call/service processing.
· The IMS HNB implements interworking functionality that interworks the 24.008 signalling used by the UE with the IMS signalling used by the IMS network.
· The IMS HNB implements a SIP UA that performs all the IMS related signalling with the IMS network on behalf of the UE.
· The IMS HNB GW functions as a SIP Proxy and User Plane Anchor. It is inserted in the IMS signalling path and in the user-plane path. When a voice call is handed over to a macro cell, the IMS HNB GW remains in the user and control plane path.
· The IMS HNB uses the normal RRC measurement procedures to receive measurement reports from the UE and trigger handover to macro cellular when needed.
· When handover to macro cell is requested by IMS HNB, the IMS HNB GW hands over the call to the CS domain by using the normal inter-MSC handover procedures specified in TS 23.009 [x4].
· When the UE hands over to macro cellular in active mode, the IMS HNB GW deregisters the UE from IMS after the call is finished.
· When the UE hands over to macro cellular in idle mode, appropriate CAMEL triggers can be used so that, when the LAU is completed, the IMS HNB GW is notified and then deregisters the UE from IMS.
6.x.5.2
Location Updating
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Figure 6.x.5.2-1: Message flow for Location Updating
1.
Based on the normal cell selection and reselection procedures, the UE decides to camp on a CSG cell. This can happen either when the UE is powering up or when the UE moves from a macro cell to the CSG cell. The UE establishes a normal RRC connection with the IMS HNB.
2.
The UE sends a LAU Request as per TS 23.060 [x3]. The IMS HNB receives the LAU Request and decides to forward this message to the MSC. Normally, the IMS HNB forwards all MM signalling to the MSC. As per normal procedures, the MSC may decide to authenticate the UE. If the UE is also a Rel-8 UE, the MSC performs access control as specified in TR 23.830 [5] in order to confirm that the UE is allowed to use the selected CSG cell.

5.
The LAU Accept message is received by the IMS HNB, which forwards this message to UE and then decides if an IMS registration for this UE should be performed.
6.
The IMS HNB releases the RRC connection.
7.
If the IMS HNB decides to register the UE to IMS, it retrieves the IMSI of the UE (e.g. by initiating the Identity Check procedure specified in TS 23.060 [x3]) and then creates an IMPU as specified in TS 23.003 that is used to perform the IMS registration. The IMS HNB GW provides SIP proxy functionality and remains in the IMS signalling path.
8.
If the IMS registration is successful, the IMS HNB stores a UE context for this UE (e.g. including TMSI, CKSN, LAI, IMS Registration status, etc) so that it can later handle 24.008 CC signalling with this UE without involving the MSC.
Editor’s note: If the IMS registration is successful, it may be required that subsequent MT calls for the UE, arriving through the CS domain, be redirected to IMS and delivered to UE through the X1 interface. To accomplish this, the UE can be provisioned with Terminating CAMEL Subscription Information in the HSS so that a forwarding number can be obtained from gsmSCF, which points to an IMS network element that further handles the call. Details are FFS.
6.x.5.3
Voice call origination from an IMS HNB
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Figure 6.x.5.3-1: Message flow for voice call origination from an IMS HNB
1.
The UE decides to initiate a voice call by using the normal 24.008 CC procedures. The UE establishes a normal RRC connection with the IMS HNB.

2.
The UE sends a CM Service Request as per TS 23.060 [x3]. The IMS HNB receives the CM Service Request and decides to forward this message to the MSC, e.g. in order to perform access control. As per normal procedures, the MSC may decide to authenticate the UE. If the UE is also a Rel-8 UE, the MSC performs access control as specified in TR 23.830 in order to confirm that the UE is allowed to use services in the selected CSG cell.
3.
In case the UE is correctly authenticated and authorized to use services the selected CSG cell, the normal Security Mode procedure is executed and a security context for this UE is created in the IMS HNB.

4.
The UE sends a Setup message that contains the Bearer Capabilities of the impeding voice call and the MSISDN of the called party, as per TS 24.008.
5.
The IMS HNB decides if the requested service can be provided by IMS. If the requested service can be provided by IMS and if an IMS Registration exists for this UE, the IMS HNB decides to take over the control of this call and release the Iu signalling connection so that the MSC is not further involved with this call. 
Editor’s note: In this case, the MM context in the MSC transits to Idle mode and the MSC will page the UE (via the IMS HNB) to deliver subsequent MT services. If a paging message arrives to IMS HNB and the UE is in active mode in the middle of a voice call, the IMS HNB needs to respond to the paging message on behalf of the UE. Details are FFS. It is noted however that this scenario should not be likely to happen because the network should be configured to deliver MT services to UE via IMS, when the UE is registered to IMS via an IMS HNB and when the MT service is supported by IMS.
6.
The IMS HNB sends an Iu Release Request and the Iu signalling connection is released.
7.
The IMS HNB maps the received Setup message to an IMS Invite message and sends this message to IMS.
8.
The call is connected with normal interworking procedures between SIP and 24.008.

9.
The user plane is established. The IMS HNB GW remains in the user plane path and serves as an anchor for the duration of the voice call. In case a handover to macro cellular, the IMS HNB GW redirect the user plane from IMS HNB to the MSC (see section 6.x.3.2).
6.x.5.4
Voice call termination to an IMS HNB
When a MT voice call request arrives through IMS, an Invite message is received by the IMS HNB GW, which is relayed to the IMS HNB and then interworked to deliver the call to UE as per normal 24.008 CC procedures.
When a MT voice call request arrives through the CS domain, then, either the call can be delivered to UE by using the normal CS call control procedures (via Iu-cs), or the call can be redirected to IMS by using e.g. CAMEL triggers. The UE can be provisioned with Terminating CAMEL Subscription Information in the HSS so that, when a MT call arrives at the MSC, a forwarding number is obtained from gsmSCF and the MSC forwards the call to this number, which points to an IMS network element. The details are FFS.
6.x.5.5
Voice call transfer to macro cellular

Mobility of voice calls to macro cellular is supported by using the E interface between the IMS HNB GW and the MSC. 

Figure 6.x.3.2-1 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 step below.
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Figure 6.x.5.5-1: Message flow for voice call transfer from an IMS HNB to a UTRAN/GERAN cell
1.
The UE has an ongoing voice call established as described in section 6.x.3.1 or in section 6.x.3.2. 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 send a Relocation Required message to IMS HNB GW identifying the target cell. Based on the target cell identity and preconfigured data, the IMS HNB GW selects an MSC and starts an inter-MSC handover with this MSC as per TS 23.009 [x4]. The MSC prepares the appropriate resources in the target cell and sends a Prepare HO Response to IMS HNB GW including a HO number. Subsequently, a call is setup towards the HO number and then a Relocation Command is sent to the IMS HNB.
3.
The IMS HNB sends a regular HO Command message as specified in TS 25.331, identifying the target cell.

4.
The UE moves to the target cell and the handover detection & completion takes place as per TS 23.009 [x4]. 

5. 
When the handover is completed the MSC sends an Answer message to IMS HNB GW, which triggers the user plane redirection. In addition, the Answer message triggers the call leg with the IMS HNB to be released.
6.
The IMS HNB GW stops sending user plane data to the IMS HNB and instead it forwards all received data to the MSC, which further delivers this data to UE through the target macro cell.
7.
When the voice call is over and the UE is still in a macro cell, the IMS HNB GW triggers the IMS Deregistration procedure.
6.x.5.6
IMS Deregistration

When the UE leaves the CSG cell there is a need to deregister the UE from IMS. In case the UE leaves the CSG cell in active mode, the IMS deregistration is performed after the call is finished in the macro cell, as shown in Figure 6.x.3.3-1. In case the UE leaves the CSG cell in idle mode, several alternatives can be used to trigger the IMS deregistration, as discussed below.
Alternative 1: The UE is provisioned with Mobility Management CAMEL Subscription Information (M-CSI) in the HSS, as specified in TS 23.078 [x2], which triggers the MSC/VLR to send a MAP MM Notification message to the IMS HNB GW when the Location Updating in the macro cell is completed. The IMS HNB GW implements the part of gsmSCF functionality required to handle this MAP notification message. This is further explained in the figure below.
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Figure 6.x.5.6-1: IMS Deregistration using CAMEL triggers

1.
After the UE moves to the macro cell it starts the normal Location Updating procedure. During this procedure the VLR receives Mobility Management CAMEL Subscription Information (M-CSI) from the HSS, if this information is not already received (e.g. during a previous Location Updating). As specified in TS 23.078 [x2], M-CSI includes a gsmSCF address and several MM events, such as Location Update, IMSI attach, etc. In this case, only the Location Update event is required and a gsmSCF address to point to the gsmSCF function in the IMS HNB GW.
2.
The MSC/VLR sends a MAP MM Notification message (as specified in TS 29.002 [x1]) to IMS HNB GW to report that the Location Update procedure has been completed.
3.
The IMS HNB GW triggers the IMS deregistration.
Alternative 2: To avoid the need to provision CSG subscribers with M-CSI data, the IMS HNB can be configured to periodically page the UE and trigger IMS deregistration when the UE does not respond. Of course, the paging rate in this case must be very small to avoid a negative impact on battery consumption.
Editor’s note: Additional Alternatives for IMS deregistration are FFS.
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