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Introduction

This document proposes an alternative architecture for supporting IMS-capable Home NodeBs. It is proposed to add the following section to TR 23.832.
======================== First Change ========================
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======================== Second Change ========================

6
Architecture Alternatives

Editor’s Note: This section will discuss solution alternatives for IMS Aspects of Architecture for Home NodeBs arising from (a) the service characteristics and (b) architectural requirements listed in section 5 of this document.

6.x
Alternative x

6.x.1
Reference Architecture

Figure 6.x.1-1 shown the reference architecture that supports IMS HNBs. Although the figure shows a Gn/Gp SGSN, an S4 SGSN can also be used if deployed by the operator. In such case, the SGSN connects with a Serving GW (SGW) through the S4 interface and the Serving Gateway connects with the PDN-GW (PGW) through the S5/S8 interface as specified in TS 23.401. The SGSN/GGSN/PGW support UE access to IMS through the Gi/SGi reference point, as well as access to other PDNs deployed by the operator.
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Figure 6.x.1-1: Architecture to support IMS HNB
NOTE 1:
This architecture also applies to the roaming scenario.
The IMS HNB GW provides direct access to IMS through the X1 reference point, and provides also access to IMS through the Gi/SGi reference point. Access to IMS through Gi/SGi is provided for supporting UEs with IMS capabilities. On the other hand, access to IMS through X1 is provided for supporting UEs that use typical CS signalling (based on TS 24.008) for originating/terminating services. The IMS HNB provides the necessary interworking functionality that interworks the UE CS signalling (TS 24.008) over Uu with the IMS signalling over X1. This interworking functionality is similar to the interworking functionality provided by an MSC Server enhanced for ICS, as specified in TS 23.292.
6.x.2
Functional Elements
6.x.2.1
IMS HNB
The IMS HNB is a HNB as specified in Rel-8 specifications and in TR 23.830 [5] further enhanced to:
-
intercept the CS signalling between the UE and MSC
-
decide which MO service requests can be served in CS domain and which can be served in IM CN Subsystem

-
forward MO call requests to MSC only when the requested service cannot be provided by IMS
-
take over the control of MO call requests when the requested service can be served by IMS
-
implement a SIP UA functionality that performs signalling with IMS on behalf of UE (e.g. registers the UE to IMS)
-
perform CS-to-IMS signalling interworking.
6.x.2.2
IMS HNB Gateway
The IMS HNB GW is a HNB GW as specified in Rel-8 specifications and in TR 23.830 [5] further enhanced to:
-
implement a SIP B2BUA functionality acting between the IMS HNB and the IM CN Subsystem
-
become a user plane anchor for all services provided by IMS
-
perform an inter-MSC handover to the CS domain in case the UE moves out of the CSG cell
-
deregister the UE from IMS when the UE moves out of the CSG cell
-
implement the IMS interworking functionality after a handover to macro cellular.
6.x.3
Reference Points

6.x.3.1
IMS HNB Gateway – IP Multimedia CN Subsystem (X1)

The reference point X1 is a SIP-based interface that provides access to IMS directly from the IMS HNB GW. X1 is used to register the UE to IMS and to originate/terminate IMS services towards the UE.

NOTE 1:
The name “X1” is considered temporary and may change once its detailed functionality is specified.
Editor’s Note: The details of X1 reference point are FFS. Whether it can be realized based on the I2 or Gm interface is also FFS.
6.x.3.2
IMS HNB – IMS HNB Gateway (Iuh+)
The Iuh+ is an extended version of Iuh interface specified in TS 25.467 [8]. It supports SIP signalling between the IMS HNB and IMS HNB GW.
6.x.3.3
IMS HNB Gateway – MSC (E)
This reference point is based on the E interface and is used to transfer an ongoing voice call (or other service) from the IMS HNB GW to the MSC. The handover procedure is identical to the inter-MSC handover procedure specified in TS 23.009 [x4].
NOTE 1:
The description of all other interfaces shown in Figure 6.x.1-1 can be found in TS 23.060 [x3].
6.x.4
Protocol Architecture
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Figure 6.x.2-1: Control plane protocol architecture

Note 1: 
The IMS HNB intercepts the 24.008 messages between the UE and MSC and forwards these messages to MSC only when needed.
Note 2: 
The IMS HNB GW behaves as a SIP B2BUA and stays in the IMS control and user-plane path. When a voice call is handed over to CS domain, the IMS HNB GW releases the SIP leg with the IMS HNB.
Note 3: 
Although TLS/TCP is shown in the signalling path between the IMS HNB GW and the IM CN Subsystem, any other transport protocol could be used.
Note 4:
The HNBAP is not shown in figure 6.x.2-1 but it is implemented between the IMS HNB and IMS NHB GW as specified in TS 25.467 [8].
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Figure 6.x.2-2: User plane protocol architecture
Note 5: 
RTP goes through the IMS HNB GW because the IMS HNB GW serves as a user plane anchor. When a voice call is handed over to a macro cell, the RTP stream terminates to the IMS HNB GW. 
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