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Abstract of the contribution:

This contribution proposes an IMS HNB reference architecture based on placement of the IMS interworking entity in the HNB GW and supporting handover to the macro network using existing intersystem CS handover procedures. It also proposes text for TR 23.832.

Introduction

Included in this tdoc is proposed text for TR 23.832 that describes the reference architecture in some detail, which is not repeated in this introduction. To supplement the reference architecture description, this introduction discusses two key aspects of the architecture:

· The ability to support local/intercom services within the HNB even if the IMS interworking entity is placed within the HNB GW as proposed herein.

· The relative complexity of the additional functions associated with the HNB GW.

Local/intercom services within the HNB

There is no relationship between the choice of architecture for IMS HNB and the ability to deliver local/intercom services within the HNB. The key to delivering local/intercom services is to be able to initiate and terminate 24.008 service requests with the UE locally, in parallel with any such requests associated with either the CS or IMS domains. The following figure shows how it is possible to both provide local/intercom services within HNB and provide IMS interworking within the HNB GW.
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Figure 1 – Provision of local/intercom services within the IMB HNB architecture

The figure shows two "split/merge" functions within the HNB and IMS HNB GW, respectively, which simply routes 24.008 messages related to each service request to the correct destination. In addition, the HNB, IMS HNB GW and MSC may also interwork the 24.008 messages with other protocols as necessary (represented by the big black dots). In the HNB, this interworking may be with a proprietary intercom control protocol, for example. The IMS HNB GW performs interworking with IMS SIP according to I2 reference point procedures. The MSC performs interworking with PSTN call control protocols such as ISUP.

The split/merge function itself is simple, so that there is no advantage to requiring that it be performed in only one location.

Complexity of the IMS HNB GW

This architecture requires the addition of some MSC functions to the HNB GW, which raises the issue of potential complexity. To put this into perspective, the following figures highlights some of the most significant differences in the number of functions and reference points needed on the MSC and IMS HNB GW, respectively, and the relative simplicity of the additional IMS HNB GW functions overall.
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Figure 2 – MSC functions needed on IMS HNB GW

*** Start of New Text in TR 23.832***

6.x
Alternative X – IMS HNB GW as SIP UA and HO anchor

6.x.1
Introduction

The key characteristic of this IMS HNB solution is that all new capabilities are enabled via enhancements to the HNB GW, renamed IMS HNB GW, with no changes to HNB and no expected changes to any core network or IMS node (except potential changes related to registration scenarios that are FFS). 

This solution assumes all of the functionality of the HNB and HNB Gateway defined in TS 25.467 [xx], with extensions to the HNB GW to enable IMS centralized services (ICS), per TS 23.292 [yy], for CS UEs using HNB access, and without the direct involvement of the CS core network. Note that the HNB GW extensions may be physically realized as a functional component of the HNB GW or as a stand-alone entity. 

The architecture also supports the addition of local/intercom services within the HNB in the same manner as supported by the HNB in Release 8. Local/intercom services within the HNB can be interworked with TS 24.008 signalling and merged with TS 24.008 signalling received via the Iuh reference point. The HNB can route TS 24.008 signalling received from the UE to either the local/intercom services interworking function within the HNB or to the Iuh reference point, based on the service instance identifier.

6.x.2
Reference architecture

Figure 6.x.1-1 provides the reference architecture for the IMS HNB. Thinner connecting lines represent control plane reference points. Thicker connecting lines represent user plane reference points. Commas "," separate reference point names concurrently represented by a single line. Forward slash "/" separates alternatives for entity and reference point names. 
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Figure 6.x.1-1: IMS HNB Reference Architecture

The architecture introduces a single modified network element, the IMS HNB GW, which in addition to the functions assigned to the HNB GW in TS 25.467 [xx], allows ICS for CS UEs and supports CS handover procedures with the macro network for CS UEs accessing IMS services.  The architecture builds on network elements and reference points defined in TS 23.002 [uu] and TS 25.467 [xx].

6.x.3
Functional Entities

Entities of the architecture not listed below are defined in TS 23.002 [uu] and are not impacted, including BSS, RNS, PS core network and CS-MGW.

6.x.3.1
UE

The UE may be any R99 or later UMTS CS capable UE.

6.x.3.2
HNB

The HNB complies to TS 25.467 [xx].

6.x.3.3
IMS HNB GW

The HNB GW defined in TS 25.467 [xx] is enhanced to support ICS, and here named the IMS HNB GW.

In addition to providing the standard HNB GW functions for all UEs, an IMS HNB GW provides the following functions for an identified ICS user:

-
It performs IMS registration upon completion of the CS Attach procedure with the CS core network, using the same procedures as defined for the IMS Server enhanced for ICS in TS 23.292 [yy]. Note that the VLR for the UE remains in the MSC Server and does not reside in the IMS HNB GW.
Editor’s Note: Means to de-register the IMS HNB GW from IMS are FFS.

-
It processes the user-network signalling received over the CS access (i.e., via Iuh and E reference points) for interworking with IMS SIP and vice versa.

-
It processes the user plane media received over the CS access (i.e., via Iuh and Nb reference points) for interworking with IMS RTP bearers and vice versa.

-
When receiving a request to handover to the macro network for a call being interworked with IMS, it begins CS intersystem handover procedures with the CS core network via the E interface, as defined in TS 23.009 [zz], performing the MSC-A intersystem handover role (a.k.a., anchor MSC).

-
It supports handover from the macro network to the HNB for calls being interworked with IMS that were previously handed out to the macro network.

-
It satisfies requests for services that do not have an equivalent in IMS or are not otherwise implemented within the IMS HNB GW (e.g., Circuit Switched Data/Fax, SMS, emergency) by routing such requests to the CS core network via Iu-cs. The IMS HNB GW determines the appropriate domain to handle each UE service request.
The IMS HNB GW requires no other MSC functions such as VLR management, CAMEL, supplementary services, emergency services, SMS delivery, CS data interworking, intrasystem handover procedures, etc.

For subscribers not identified as ICS users, the IMS HNB GW behaves as an HNB GW.

6.x.3.4
IMS

IMS conforms to TS 23.228 [vv]. IMS includes the CSCF, the anchoring and terminating access domain selection functions of the SCC AS, as defined in TS 23.292 [yy], and the TAS required for MMTEL services defined in TS 24.173 [ww]. SCC AS support for service continuity procedures according to TS 23.237 [tt] is optional and not applicable to UEs that can access telephony services only in CS mode.

6.x.3.5
MSC Server


The MSC Server supports the Iu-cs interface from the IMS HNB GW and supports existing CS intersystem handover (MSC-B) functions for IMS sessions handed out from the IMS HNB GW. Options for user configuration of supplementary services are as described in TS 23.292 [yy]. 
Editor’s Note: It is FFS what enhancements are required for an MSC Server to support service consistency.

The MSC Server provides the following services for a CS UE receiving IMS services via an IMS HNB GW:

-
It performs CS Location Updates with CS authentication. 

Editor’s Note: Means to avoid simultaneous IMS registration of the IMS HNB GW and the MSC Server enhanced for ICS are FFS. This is only an issue if the MSC Server is enhanced for ICS.

-
While hosting the VLR for a UE receiving IMS services via an IMS HNB GW, it also supports the CS intersystem handover role of MSC-B for the UE, as defined in TS 23.009 [zz] (a.k.a., target or drift MSC). The MSC server is able to perform the Serving MSC and MSC-B roles independently and simultaneously for the UE.

-
It satisfies requests for services that the IMS HNB GW does not obtain from IMS, e.g., Circuit Switched Data/Fax, SMS, emergency.

6.x.4
Interfaces and Reference points

Reference points not listed below are defined in TS 23.002 [uu] or TS 25.467 [xx] and are not impacted, including Uu, Um, Iuh, A, Gb, Iu-ps, Mc and Mb.

6.x.4.1
Reference Point MSC Server – CSCF (I2)

TS 23.002 [uu] and TS 23.292 [yy] define the I2 reference point between the MSC Server and CSCF. The I2 reference point is reused without change between the IMS HNB GW and CSCF (in IMS) to route session control signalling between the IMS HNB GW and the home IMS. 

6.x.4.2
Interface between the MSC and HNB GW (Iu_CS interface)

TS 23.002 [uu] and TS 25.467 [xx] define the Iu_CS interface between the MSC and HNB GW, which also applies to the IMS HNB GW. 

6.x.4.3
Interface between MSC servers or MSC server and IP-SM-GW (E-interface)
TS 23.002 [uu] and TS 23.009 [zz] define the E-interface between MSC servers. The E-interface is reused without change between the IMS HNB GW acting in the role of MSC-A and another MSC acting in the role of MSC-B. TS 23.009 [zz] defines the MSC-A and MSC-B roles within the context of CS intersystem handover procedures.

6.x.4.4
Reference Point MSC Server – GMSC Server (Nc Reference Point)
The Nc reference point is used for Network-Network call control signalling, as described in TS 23.002 [uu]. It is only required between an IMS HNB GW and an MSC server to establish intersystem user plane connections in support of CS intersystem handover scenarios associated with the E-interface. Nc may be realized, for example, using SIP. 

6.x.4.5
Reference Point CS-MGW – CS-MGW (Nb Reference Point)
The Nb reference point, as defined in TS 23.002 [uu], provides the user plane transport between the IMS HNB GW and the CS-MGW for connections established via the Nc reference point. Nb may be realized, for example, using RTP/UDP/IP.
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