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1 Introduction

In this discussion paper we describe the need for ‘paging with IMSI’ in EPS when P-TMSI or S-TMSI is lost due to an unexpected network node failure.
2 Discussion

During the mobile terminating call procedure the UE (or MS) has to be paged by the network if it is in IDLE mode. This paging is done via a temporary ID which is assigned during registration to page the UE, when MSC/SGSN receives mobile terminating call request. In current systems the assignment of these temporary IDs is done as follows:
· For 3G CS domain
· MSC assigns TMSI (Temporary Mobile Subscriber Identity) during registration

· For 3G PS domain

· SGSN assigns P-TMSI (Packet-TMSI) during registration

In GPRS, when an SGSN fails (e.g. due to its volatile memory being corrupted) its data is marked unreliable by its associated network nodes. When an SGSN fails, it deletes all MM and PDP contexts affected by the failure. The data in SGSN is then reset via VLR. In such cases, the previous stored TMSI is lost and therefore is not available for paging the UE for mobile terminating calls. After such failure the SGSN is directed by higher nodes to search for the UE by ‘paging with IMSI’ in the SGSN routing area. A UE that is paged for PS services with IMSI as the identifier shall perform a new GPRS attach and should (re‑)activate PDP contexts. Refer to clause 13.8.2 - SGSN Failure - in TS 23.060.

However currently, there is no way to be paged during the SGSN failure.
2.1 Proposal on EPS and CSFB
2.1.1 EPS

In EPS, the assignment of temporary IDs for paging purposes is done as follows:

· For 3G PS domain
· SGSN assigns P-TMSI during registration
· For LTE domain

· MME assigns S-TMSI during registration (S-TMSI is same as P-TMSI but includes MME ID, Refer to TS 23.401)
We have noticed that the use of ‘paging with IMSI’ for mobile terminating calls due to network node failure case is not described in TS 23.401 (GPRS enhancements for E-UTRAN). So we believe ‘paging with IMSI’ should also be specified in EPS.

And we believe the enhancement should be done during the failure. Thanks to the S1/Iu Flex, ‘paging with IMSI’ can be achieved ‘during’ the MME/SGSN failure. The figure below shows the solution for ‘paging with IMSI during MME/SGSN failure’.
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2.1.2 CSFB

Similar mechanism should also be applied in CSFB case.
When CS-Fallback is used to page UE for 3G CS calls, MT call paging cannot be delivered to the UE if MME is restarted. This is because the association between MME and MSC (SGs association) is lost. MT call paging is impossible until UE performs combined IMSI/EPS registration to re-gain SGs association. The following figure highlights the problem and the solution:
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When MT call comes to MSC and SGs association is lost due to MME failure, MSC selects another MME within the same MME pool area in order to re-establish SGs association and receives MT call.
3 Proposal

Based on the issues raised above, it is proposed to update TS 23.401 and TS 23.272 as during their clean-up. Two CRs are provided to address these issues.[image: image3.png]
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