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1. Introduction

A number of architecture principles have been identified in TR 23.821. This contribution proposes possible enhancements to the current reference architecture by addressing the following architecture principles:

· Transport Independence

· Decomposition of network functions: in particular, it shall be possible to separate transport from signalling

· Separate functions that are likely to evolve independently

In the current architecture the general principle of transport and control separation is basically applied in the CS CN domain only. This contribution addresses this shortcoming of the PS CN domain by proposing a decomposition of the functionality of the SGSN into an SGSN server part and a media gateway.

2. Discussion

It is well understood, as identified in the architecture principles of TR 23.821, that a separation of the control functions from the transport functions allows for an independent growth of signalling and data traffic. In particular, this translates to an independent scalability of the number of subscribers on the one hand, and the end-user traffic on the other hand.

Moreover, as the total load solely supported by the SGSN in the current architecture will be distributed over two (or more) network elements in the split architecture, this will result in an overall increase of capacity.

In the proposed architecture the MGW will handle GTP-U packets where as the SGSN server will handle GTP-C messages. The MGW will also perform as a proxy between GTP R’99 and GTP R’97 in case of inter system change, and will then ensure a better backward compatibility.

A common MGW for the CS and PS CN domains, as proposed in this architecture, allows for an efficient allocation of resources amongst both domains. It is however still possible, as an operator/implementation choice, to dedicate one MGW exclusively to each domain.

It is proposed that the SGSN server will control the MGW through the Mc interface following the H.248 standard, and the GGSN through the Gn interface by means of GTP-C messages. GTP-U packets will be transferred between the MGW and the GGSN over the Gn interface following the GTP-U specification.

For the support of GSM BSS access, the SGSN server will still handle the full Gb interface towards the BSS and the full Gn interface towards the GGSN. This will ensure appropriate backward compatibility.

The advantages of this proposal are, among others:

· Smooth migration from R’99 to R’00: minimum impacts on the current architecture.

· Peer-to-peer interworking: interfaces towards other functional elements are not modified.

· No modification of roaming mechanisms.

· Independent dimensioning of the signalling traffic (i.e. number of subscribers) from the data traffic (i.e. subscriber behaviour).

3. Proposal

It is proposed to update figure 5-1 in TR 23.821 according to the figure below, and to update the description of the functional elements and reference points as proposed below.
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Figure 5-1: Reference Architecture for Release 2000

5.3.6
Media Gateway Function (MGW)

This component is PSTN/PLMN transport termination point for a defined network and interfaces UTRAN with the core network over Iu. 

The functionality defined within MGW should  be consistent with existing/ongoing industry protocols/interfaces that will satisfy the requirements.

A MGW may terminate bearer channels from a switched circuit network (i.e., DSOs) and media streams from a packet network (e.g., RTP streams in an IP network). Over Iu  MGW may support media conversion, bearer control and payload processing (e.g. codec, echo canceller, conference bridge) for support of different Iu options for CS services: AAL2/ATM based as well as RTP/UDP/IP based. The MGW may also terminate GTP-U tunnels over the Iu and Gn interfaces. The exact distribution of functions between SGSN and MGW for the PS CN domain is FFS.
· Interacts with MGCF, MSC server, GMSC server and SGSN server for resource control.

· Owns and handles resources such as echo cancellers etc.

· May need to have codecs.

The MGW will be provisioned with the necessary resources for supporting UMTS/GSM transport media. Further tailoring (i.e packages) of the H.248 may be required to support additional codecs and framing protocols, etc.

The MGW bearer control and payload processing capabilities will also need to  support mobile specific functions such as SRNS relocation/handover and anchoring It is expected that current H.248 standard mechanisms can be applied to enable this. 

5.3.12
SGSN Server
The actual distribution of functions between the SGSN server and the MGW for the PS CN domain is FFS.
When supporting BSS access, the SGSN server comprises all the GSM/UMTS SGSN functions.

5.4.5
Gn Reference Point (GGSN – SGSN)

Refer to TS 23.060 for a detailed description of this reference point.
The Gn reference point describes the interfaces between the SGSN server and GGSN and between the MGW and GGSN.
Between the SGSN server and GGSN, in case of BSS access this interface supports both GTP-C and GTP-U protocols, whereas for UTRAN/GERAN access it supports only the GTP-C protocol.
The interface between the MGW and GGSN is applicable only for UTRAN/GERAN access and supports only the GTP-U protocol.
5.4.6
Mc Reference Point (MGCF – MGW)

The Mc reference point describes the interfaces between the MGCF and MGW, between the MSC Server and MGW, between the GMSC Server and MGW and between the SGSN server and MGW.  It has the following properties:

· full compliance with the H.248 standard, baseline work of which is currently carried out in ITU-T Study Group 16, in conjunction with IETF MEGACO WG.

· flexible connection handling which allows support of different call models and different media processing purposes not restricted to H.323 usage.  

· open architecture where extensions/Packages definition work on the interface may be carried out.

· dynamic sharing of MGW physical node resources.  A physical MGW can be partitioned into logically separate virtual MGWs/domains consisting of a set of statically allocated Terminations.  

· dynamic sharing of transmission resources between the domains as the MGW controls bearers and manage resources according to the H.248 protocols.

The functionality across the Mc reference point will need to support mobile specific functions such as SRNS relocation/handover and anchoring.  It is expected that current H.248/IETF Megaco standard mechanisms can be applied to enable this. 

4. Conclusion

This paper proposes to split the SGSN into an SGSN server and a media gateway with minimum impacts on the current architecture. This new architecture allows for a smooth, backward compatible evolution towards a more efficient handling of signalling and data traffic in the PS CN domain. It is proposed to include these changes, i.e. the figure above and the proposed changes to the text, in TR 23.821.
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