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1 Introduction

At last S2 ad-hoc in Stockholm Siemens presented a paper on the application of the anchor principle used in circuit switched GSM/UMTS R99 to the bearer- independent CS domain of UMTS R00 (S2-000748). The paper suggested that both the control part (MSC server) as well as the user part (MGW) should be anchored and described the handover principles for that case. During the S2 ad-hoc meeting in Stockholm there was a general agreement that the MSC-server should be anchored but additional elements were asked for to justify the anchoring of the user plane.

Some companies suggested that anchoring of the user plane could as well take place at the correspondent MGW (Gateway to the PSTN/ISDN in mobile<->fix call).

This contribution now provides detailed arguments why also the user plane should be anchored.

2 Reasons to apply anchoring at the CS-MGW

In this contribution, we refer to the MGW at the Iu interface as the CS-MGW and to the gateway toward the external PSTN legacy network as the PSTN-MGW.
There are a number of reasons for anchoring at the CS-MGW:

· Isolation of HO: The correspondent party of the call, i.e. the PSTN-MGW in case of mobile call to PSTN or another CS-MGW in case of mobile to mobile call, is not affected by performing handover. Performing handover without anchoring the CS-MGW would mean that the PSTN-MGW is involved in the handover process. First the CS-MGW changes and therefor a new relationship has to be established. And second during handover, for the duration of the handover process will become longer and therefore the PSTN-MGW would probably have to perform handover conferencing. In addition, the handling of parallel handover for mobile to mobile calls would be problematic.

· Independence from other call related activities: Handover can be performed independent from all other call related activities, such as activation and deactivation of supplementary services. That means that handover and call control are de-coupled from each other.

· Without Anchor CS-MGW the whole call configuration has to be transferred to Target CS-MGW during handover (for example, Announcements, Call Hold, Call Wait, Multiparty,...). Current handover procedure do not cater for that and would require additional standardisation effort. 

· Handling of multiparty calls at Inter MSC server handover: In case of a Inter MSC server handover of a Multi Party call the whole call configuration would have to be signalled to the MSC-B server. There the MPTY would have to be prepared, all in the MPTY involved partner MGWs of the CS-MGW would have to be informed that handover happens and there their partner CS-MGW will change. Additional complexity, if the partner are mobiles too, which want to handover simultaneous, or if one partner leaves MPTY during handover.

· Call control handling after handover in Inter-MSC server handover: Because of Anchor CS-MGW the interworking between call control and handover control after handover is much easier. Otherwise after handover all CS-MGW concerning information would have to be transported via BICC from Anchor MSC Server to Target MSC Server to the CS-MGW (e.g. insert Ann, insert MPTY...) 

· Interception: Interception operates at a fixed interception interaction point. In case of mobile-to-mobile call there would not be a fixed interception point without anchoring at the CS-MGW. 

· Impact on R99 MSC’s and GSM MSC’s: It is unclear how handover from R00 network areas to R99 or GSM MSC’s would be performed. In any case the R99/GSM MSC’s would be impacted, as the MSC-B now would have signalling relations with both the MSC-A server (initiating handover) and the entity controlling the anchoring gateway (G-MSC in case of mobile<->fix call).

3 Claimed advantages for not anchoring the CS-MGW

If CS-MGW is not anchored the path and thus the transmission resources are used more efficiently as legs between the anchor CS-MGW and subsequent serving CS-MGW’s are avoided. One CS-MGW serves several RNC’s serving several cells. Although the typical quantitative relationship is vendor-specific it is believed that "Inter-CS-MGW handover" will be a rather infrequent event.

4 Conclusion 

Supplementary services are based on the Anchor principle of the MSC (user part and control part) in Rel99. Changing that would require additional standardisation effort. The handling of interception without anchoring is totally unclear. Many open questions would remain for simultaneous handover in mobile-to-mobile calls. Pre-R00 MSC’s would also be impacted.

In contrast, the gain for abandoning the anchor principle seems rather limited.

Therefor we propose that the anchor principle of pre-R00 MSC Inter-MSC HO is applied to both the MSC server and the CS-GW in R00. 

Proposed Text for 23.821v0.2.0, Section 6.2 Handover (no change compared to conclusion of S2-000748)

For handover of circuit-switched services involving the change of CN equipment (only CS-MGW or CS-MGW and MSC-server) the anchor principle shall be applied.

· The first MSC Server involved in a call will become the Anchor MSC Server for this call during and after handover , and will remain in the call until the call is released. Every subsequent handover (Intra and Inter) will be controlled by this MSC Server.

· The first CS-MGW involved in a call will become the Anchor CS-MGW for this call during and after handover , and will remain in the call until the call is released. The Nc interface is anchored in the CS-MGW, the correlation between MGW to PSTN and the MGW to UTRAN remain fixed until the call is released.

