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Abstract of the contribution: This paper describes a potential issue with roaming retry causing additional signalling and leading to missing MT calls. It also proposes to agree on a solution that only impacts the UE rather than a solution impacting both MSC and UE.
Description of the issue 
The issue occurs in the roaming retry scenario for CSFB MT calls.
Roaming Retry in CSFB MT calls: The UE is registered on MSC1/LAI-1 via SGs. The LAI is determined thanks to the MME TAI/LAI mapping table; then, at the time of fallback, the eNB decides to send the UE to a target cell that is associated to a different LA which also belongs to another MSC (MSC2/LAI-2) as shown in the figure 1. 
This scenario is not a rare case; it may happen in situations where:

· 2G-MSCs are separated from 3G-MSCs. As the TAI can only be mapped to one single LAI, the preferred RAT should be configured by the operator in the MME; let’s assume that LAI-1 mapped from TAI-1 in the MME is in RAT-A (2G resp. 3G). If the coverage in the vicinity is better in RAT-B (3G resp. 2G)  for example due to e.g. 2G and 3G frequency bands favouring RAT-B indoor and RAT-A outdoor. 
· TAI-1 border is not aligned to LAI-1, as this is difficult in practice. This may occur for example if the size of the TAs is in the same order of magnitude of the LAs, if the mapping is not accurate in the MME or due to imperfect LTE/3G radio alignment due to RF. 
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Figure 1: UE is sent to a LA that does not belong to the MSC where it is registered
This scenario results in a roaming retry procedure as specified in TS 23.272 section 7.5.
When the UE arrives at the target cell, and if it knows that the LA has changed, it will initiate a LAU procedure. TS 23.272 shows step C (IAM from the old MSC to the new MSC) occurring before LA Update finishes (step A). In this situation, the MSC combines MT SETUP with LAU procedure on same signaling channel.
However, step A is very likely to complete before step C occurs (per the following figure) because the HLR delays sending of PRN until LAU procedure completes. 
Thus, it is possible that:

· UE will begin reselection to LTE (step B) because it thinks the call is over since the signalling connection was released after the LAU procedure is completed, and it is configured to camp in idle mode in LTE RAT;
· UE will miss 3G page when the IAM arrives (step C) – secondary treatment will occur where the MSC will page the UE;
· UE will re-register with MME/MSC1 (step D) – after successful reselection of LTE.
, which may cause:

· A ‘storm’ of Paging and LAU messaging

· The loss of the MT call
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Figure 2:Roaming Retry with PRN occurring after the LAU is completed

Discussion

Possible solutions to the issue, not affecting HLR, are:

Solution 1: After LAU procedure completes, the UE should camp on 3G/2G RAT for “a while” before reselecting to LTE.  UE can then respond to the subsequent 3G/2G page request when IAM arrives. This solution affects the UE.
Solution 2:  The MSC does not release the signaling connection “for a while” after the LAU procedure completes (thus ‘holding’ the UE on 3G until the IAM arrives)

· However, MSC cannot distinguish a CSFB LAU from a regular LAU.  And it is not acceptable to hold onto LAU signaling connection for every LAU since it would waste resources.

· UE can’t indicate “CSFB LAU” to MSC without standards change. Such a solution would affect both UE and MSC.
A solution only affecting the MSC/VLR (and not the UE) would be preferred and we are open for discussion. Note that the target MSC might not be upgraded to support CSFB; this is to be taken into account in our decision if some operator is willing to do so. 
Proposal
It is proposed to agree on solution 1 that moderately impacts the UE. A companion CR to 23.272 is proposed by Alcatel-Lucent
It is also proposed to make the change to Rel-8.
But …UE is handed over to a cell in LAI-2
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