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1 Introduction

Two options are being considered for the support of R99 CS terminals within an IP core network.  This document compares the two options and makes a recommendation on which should be standardized as part of R00.

2 COMPARISon of the Two options for the support of R99 CS terminals

MSC Server proposal:

Advantages:

· With this solution it is easier develop and to re-use existing supplementary and IN services implementations. An MSC server connected to the UTRAN handling CS mobiles is architecturally in line with R99 MSCs and is less drastic a change.

· Existing GSM MM is used.   R99 CS only terminal need not support PS MM.

· No changes to GPRS nodes.

Issues:

· A CS-GW is still needed at the RNC to convert voice frames to IP packets.   Use of ATM goes against the “All IP” definition.   The Iu interface between the UTRAN and MSC server is not really either an Iu-cs or an Iu-ps interface, rather it is a new interface that supports the signalling of the Iu_cs and would require a bit of work and standardization effort.

· Can the MSC Server/MGW interface be open?  If the voice path goes directly between the RNC and MGW, then the following will have to be done at the MGW (or with the help of separate media resource server) under control of the MSC via the MSC Server/MGW interface:

· MSC announcements

· DTMF generation/detection towards the PSTN

· Legal interception

· CS data IWF including FAX

However, most of these issues are being addressed within IETF and ITU.

· Procedures for Incoming call require further study.  Solutions will depend on whether MGW and MSC server has a 1:1 mapping or not.  But if it is so, there is a requirement for a GMSC function with HLR interface.

· Need new procedures to support SRNS relocation.  This will require setting up at the MGW the destination address to IP address of the new RNC.  This again needs to be controlled via the MSC server/MGW interface.  

GPRS Based Solution:

Advantages:

· This solution has the advantage of allowing a common “CSCF” for CS (04.08) and H.323 calls. 

· Existing PS billing in SGSN and GGSN can be used but this won’t be same as CS billing.   

· More IP based with reuse of SGSN and GGSN functionalities for user path tunnel.

Disadvantages(:

· Within the call scenarios given, PS MM is used for CS calls – so all R99 UEs must support PS MM.  For example, no location updates are performed towards the call server, instead the Routing Area maintained is used as the paging area.  Is the Page for a CS  call a packet page or CS page?  Similarly the paging response.   Note also that periodic RAU need  to be performed instead of periodic LAUs.  Alternatively, a CS UE can perform CS location updates with the Call server supporting CS location management and with the SGSN just being a relay.  This will however cause problems when the R99 UE is an both PS and a CS call and an SGSN change is required.

· Supporting SRNS relocation.  Existing PS SRNS relocation procedures require PS MM and a CS only UE will not have these procedures.  Note: The proposal to remove Network Initiated RAU, if accepted, would require active support from the UE for SRNS relocation

· A Gs like interface will be required to be standardised between SGSN and Call Server to keep the association between the two.

· A tunnel must be set up between the UTRAN and GGSN.  It has been proposed that PDP context activation is used to set up the tunnel.  This requires standardisation work as the RNC must support this on behalf of the UE. 

· All messages exchanged between the UE and Call Server are intercepted by the SGSN (e.g. bearer set up). Additional procedures will be required at the SGSN.

· Further study is required to resolve other issues  such as mobile capability (a CS only terminal with PS MM?), ciphering keys (is it the call server or SGSN which issues the cipher mode command?  What is the cipher key used?) etc.

3 Proposal

Both solutions require a substantial amount of work.  Given that it is expected that most networks will be migrating from Release 99 and hence will support a CS domain in the core network, it is questionable as to the real need for either of these solutions.  However, some operators may require that all traffic be carried over a common IP network as in the MSC server proposal. 

However, if a solution must be standardized, it would be sensible to choose the solution that will require the minimum amount of standardization work.  The MSC server proposal, although not complete, is considered to be the easier to standardize.  The advantage of this solution is that it does not impact the GPRS nodes with what can be considered to be legacy support.


