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Annex X: Architecture 3 Variant for Interworking of IMS at HNB of CS services with equivalent IMS services

X.1
Reference Model

The following figure illustrates the reference model for an architecture in which CS-to-IMS interworking is performed at the IMS HNB only for those CS services for which an equivalent IMS service exists. The advantage of this architecture is that it does not require an Iu-CS interface between the IMS HNB and the MSC-Server enhanced for IMS HNBs.

The proposed architecture is based on the same architecture as architecture option 3 (see section 6.3.1):
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Figure X.1-1: Interworking of IMS at HNB without legacy CS Service Support – reference model

X.2
Network Elements and Functions

X.2.1
HNB

The HNB is described in chapter 6.3.2.1.

X.2.2
HUA

The Home User Agent (HUA) function is described in chapter 6.3.2.2 with the additional functionality:
· Implements a communication service setting conversion function between CS signalling (e.g. as described in TS 24.010 [x] for systems based on TS 24.008 [4]) and communication service setting procedures (as defined in TS 24.173 [y]). 
X.2.3
HNB-GW

The HNB-GW is described in 6.3.2.3

X.2.4
MSC Server Enhanced for IMS HNB

This MSC Server Enhanced for IMS HNB is described in chapter 6.3.2.4, but does not need to perform CS Location Updates with CS authentication originating from the HNB.

X.3
Reference Points

X.3.1
HGm reference point

This reference point is described in chapter 6.3.3.1.
X.3.2
Hi reference point

This reference point is described in chapter 6.3.3.2.
X.3.3
Iuh reference point

This reference point is described in chapter 6.3.3.3.
X.3.x
HUt reference point 

The HUt reference point shall be based on the I3 reference point described in 23.292 [6] and it shall be used between the HUA in the HNB and the TAS to interwork CS signalling (e.g. as described in TS 24.010 [x] for systems based on TS 24.008 [4]) and communication service setting procedures (as defined in TS 24.173 [y]).

X.4
Call Flows

X.4.w
Registration of CS UE in IMS within HNB coverage
The following figure illustrates the IMS registration of a CS UE doing a location update procedure towards the IMS HNB.
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Figure X.4.w-1: Registration of CS UE in IMS within HNB coverage

As a precondition, the HNB has done mutual authentication with the network and a secure tunnel is created between HNB and network.

1.
The UE performs the Location Update including the IMSI in the message. If the UE does not include the IMSI, the HNB shall do an identity request.

2.
The HNB creates a HUA for this particular UE and creates a Private and Public User Identity from the IMSI in a similar manner to the MSC-Server enhanced for ICS. The HNB sends a normal SIP REGISTER towards the IMS, including the IMSI of the UE. 

3.
The S-CSCF requests the authorization vector from the HSS

4.
The HSS responds with the AV. The Ciphering algorithm used for CS shall be the same as used for IMS.

5.
The S-CSCF challenges the HUA with a 401 Unauthorized response, including the RAND, AUTN as well as CK and IK,

6.
The HNB challenges the UE with the RAND and AUTN

7.
The UE verifies the AUTN and computes the RES

8.
The UE responds including the RES

9.
The HUA sends another SIP REGISTER request to the IMS

10.
The S-CSCF compares the RES with the corresponding XRES

11. If the RES was correct, the S-CSCF requests the user profile from the HSS.

12.
The HSS/HLR updates the CS location (by assigning a IMS HNB specific LA) so that terminating calls are routed towards the IMS
13.
The user profile is downloaded to the S-CSCF
14.
The S-CSCF acknowledges the registration with a 200 OK towards the HUA

15-19.
The HNB allocates a new TMSI for the UE, starts ciphering and completes the location update.

X.4.x 
UE Voice Call Setup

The following figure illustrates the voice call setup of the HNB-attached UE using CS procedures for voice service.
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Figure X.4.x-1: IMS interworking in HNB – Flows for CS voice call setup

1. 
The UE A sends a CM Service Request, according to standard CS originating procedures as defined in 3GPP TS 23.018 [z] and 3GPP TS 24.008 [4]. The HNB analyses the CM service request and detects the voice call service. It marks the request for further handling in the IMS domain. The HNB sends a CM Service Accept to the UE A.

2.
The UE A sends a CS call setup message containing the B-party number according to standard CS originating procedures.  

3-7. The HNB uses procedures similar to MSC Server enhanced for ICS (ref: 3GPP TS 23.292) to complete setup of control plane and user plane for the originating IMS session, keeping it transparent to the UE. It maps the CS signalling protocol messages to SIP signalling messages. 
X.4.y 
UE Voice Call Termination

The following figure illustrates the voice call termination at the HNB-attached UE using CS procedures for voice service.
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Figure X.4.y-1: IMS interworking in HNB – Flows for CS voice call termination

1. 
An incoming INVITE is received at the S-CSCF of the B-party via the I-CSCF.

2. 
The S-CSCF performs standard service control execution procedures. Filter criteria direct the S-CSCF to send the INVITE to the SCC AS.

3. 
The SCC AS performs terminating access domain selection. The SCC AS chooses the CS access network and the HNB contact address, amongst the registered contact addresses for the UE B, for the setup of the media.

4-7. The HNB uses procedures similar to MSC Server enhanced for ICS (ref: 3GPP TS 23.292) to complete setup of control plane and user plane for the terminating IMS session, keeping it transparent to the UE. 

X.4.z 
Handover from HNB to macro CS 
X.4.z.1
Overview

Service continuity is provided when the UE session is handed over from the HNB coverage to Macro CS converage, the MSC Server enhaced for HNB initiates Session Transfer toward to SCC AS upon receiving a handover request from the HNB.. 

From the UE perspective, the call is handed over to the macro cell by use of standard CS handover procedure.

X.4.z.2
Information Flow
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Figure X.4.z.2-1 Handover of single IMS session from HNB to macro CS
1.  There’s one active session between the UE A within the HNB coverage and UE-B and the sesson is anchored in the SCC AS as part of session set up. The HNB decides to transfer the session to macro CS based on the measurements of the UE.

2.  HNB sends a handover request to the MSC-Server Enhanced for HNB. 
Note: 
The protocol details of this message are FFS  
3a. The MSC Server enhanced for HNB determines this is a HNB triggered transfer from HNB to macro cell. Then the MSC Server enhanced for HNB establishes the contexts for the sessions based on the information received from the requset. The MSC Server enhanced for HNB sends a transfer request to IMS to initiate a session transfer according to procedures specified in TS 23.237.
Note-1: 
The details of how the session context is established at the MSC Server are to be provided after the conclusion of mid call service continuity studies in TR 23.838. The session context in the MSC is to be established such that the UE-A shall be able to use the same TI as allocated within the HNB coverage to perform service control post the call handout.
Note-2: 
The IMS Registration via I2 of the MSC Server enhanced for HNB to follow the resolution of this general issue for SR-VCC.

3b. The MSC Server enhanced for HNB handover procedures toward target MSC server/BSS using the 3GPP TS 23.009 procedures.

 Note: 
Steps 3a. and 3b. may occur in parallel.  
4. MSC-Server Enhanced for HNB sends a handover request accept message towards the HNB.

Note: 
The protocol details of this message are FFS  
5. The HNB sends the Handover Command to the UE to tune to the new cell.

2nd Change End
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