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Abstract of the contribution: This paper describes how optimised PS domain location reporting may provide location information for IMS. It is proposed as a solution for the IMS location problem.
1. Introduction

This paper proposes to derive the cell information by using the existing PS domain cell reporting that allows the GGSN/P-GW to be informed about any cell changes. The P-CSCF may subscribe to get such information via PCC from the GGSN/P-GW. The only problem is that it may generate some high signalling traffic and only a few of the reported cell changes may be of interest for IMS. In this paper we look therefore for an enhanced PS domain location reporting.

2. Enhanced PS domain location reporting
The current PS domain location reporting may continuously provide the PGW/GGSN with the UE’s cell location. And the P-CSCF may subscribe to get this information via PCC for being able to add that location information to the relevant SIP messages.

However up-to-date cell location is only available for UEs in connected state. And another problem of the current mechanism is that it provides the location information by continuous reporting towards PGW/GGSN once the functionality is activated. This may cause some heavy network signalling as every cell change is reported and not only changes that are relevant for IMS.

The CS domain has similar location reporting requirements and also location reporting functions for CS services. To some extent the RAN is not transparent for CS/NAS signalling and provides the cell information with certain NAS messages to the MSC. So the cell is available, for example, during CS call setup in the MSC for originating and terminating calls.
The PS domain cell reporting can obviously not require that the RAN analyses packets for SIP messages. However some enhancements are needed to limit the signalling traffic caused by the continuous cell reporting in PS domain for usage by IMS. Here it is proposed to enhance the current mechanism to report cell changes only when there is activity on the IMS signalling bearer, which makes it somehow comparable to CS domain behaviour. So the RAN would not report every cell change, but only cell changes when signalling bearer data are transferred and the last reported cell is a different one. For GERAN access the SGSN can reduce updating the GGSN/P-GW based on activity on the IMS signalling bearer without involving the GERAN as the SGSN is aware of any cell changes.
Thereby the PS domain approach can be utilised and also the related network signalling can be kept at a reasonable level. The signalling reduction assumes the use of a signalling bearer, i.e. IMS signalling is not transferred on some other default bearer.
Some scenarios may require the current cell already for the first SIP message. On the originating side of the service the UE is in active state because it sent the SIP message. On the terminating side the current cell may be known first after delivery of the first SIP message to the UE as the UE may be idle. So the cell will be available for the first SIP response message, which seems required anyhow as otherwise the cell ID cannot be transferred to the S-CSCF.
As an alternative the cell ID could be requested by P-GW via SGW and MME from eNodeB. This however may add some time to the call setup. The continuous reporting makes the cell ID available at the P-GW approximately the same time when the SIP message reaches the P-CSCF. So only the time for querying the P-GW by the P-CSCF will contribute some call setup delay.
3. Proposal
We think the described enhancements for the PS domain cell reporting can serve the needs described by the requirements. We propose to add clause 2 of this paper as a description of a potential solution to the TR.

******************* Start of the 1st Change *********************
6
Solution Alternatives

6.x Enhanced PS domain location reporting

The current PS domain location reporting may continuously provide the PGW/GGSN with the UE’s cell location. And the P-CSCF may subscribe to get this information via PCC for being able to add that location information to the relevant SIP messages.

However up-to-date cell location is only available for UEs in connected state. And another problem of the current mechanism is that it provides the location information by continuous reporting towards PGW/GGSN once the functionality is activated. This may cause some heavy network signalling as every cell change is reported and not only changes that are relevant for IMS.

The CS domain has similar location reporting requirements and also location reporting functions for CS services. To some extent the RAN is not transparent for CS/NAS signalling and provides the cell information with certain NAS messages to the MSC. So the cell is available, for example, during CS call setup in the MSC for originating and terminating calls.

The PS domain cell reporting can obviously not require that the RAN analyses packets for SIP messages. However some enhancements are needed to limit the signalling traffic caused by the continuous cell reporting in PS domain for usage by IMS. Here it is proposed to enhance the current mechanism to report cell changes only when there is activity on the IMS signalling bearer, which makes it somehow comparable to CS domain behaviour. So the RAN would not report every cell change, but only cell changes when signalling bearer data are transferred and the last reported cell is a different one. For GERAN access the SGSN can reduce updating the GGSN/P-GW based on activity on the IMS signalling bearer without involving the GERAN as the SGSN is aware of any cell changes.

Thereby the PS domain approach can be utilised and also the related network signalling can be kept at a reasonable level. The signalling reduction assumes the use of a signalling bearer, i.e. IMS signalling is not transferred on some other default bearer.

Some scenarios may require the current cell already for the first SIP message. On the originating side of the service the UE is in active state because it sent the SIP message. On the terminating side the current cell may be known first after delivery of the first SIP message to the UE as the UE may be idle. So the cell will be available for the first SIP response message, which seems required anyhow as otherwise the cell ID cannot be transferred to the S-CSCF.

As an alternative the cell ID could be requested by P-GW via SGW and MME from eNodeB. This however may add some time to the call setup. The continuous reporting makes the cell ID available at the P-GW approximately the same time when the SIP message reaches the P-CSCF. So only the time for querying the P-GW by the P-CSCF will contribute some call setup delay.
******************* End of the 1st Change *********************
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