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Introduction
This paper discusses an issue in conjunction with the Mobile Terminated CS Fallback call setup as described in TS 23.272. The main issue is the delay that will be associated with the call establishment when following the requirements in 23.272 and 24.008. 
Problem Statement

A few problems are highlighted in this section.
The combined Location Area Update/Tracking Area Update procedure is necessary to remain attached to the CS domain while in E-UTRAN. In legacy GPRS, a routing area was a subset of a location area and the system information would broadcast both the location area and the routing area identities. A change in location area implied a change in routing area but not vice versa. In E-UTRAN System Information there is no provision to broadcast the location area code of the surrounding legacy GSM/UMTS CS network. In addition there is no relationship between tracking areas and location areas. 

[image: image1.emf]MSC/VLR MME

LA1

LA3

LA2

TA2

TA1


Figure 1: An example of the relationship between the LA(s) and TA(s)
In order to reduce the signalling load in the E-UTRAN, it has also been specified that the UE does not need to perform a Tracking Area update as long as the received TAI, in the system information, belongs to the TA list. Looking at the Figure 1 above, it is assumed that the TA1 and TA2 belong to the same TA list. Therefore, according to the specified rules, the UE shall not perform any TAU (hence no LAU) when changing between TA1 and TA2. Note that the UE may even cross an LA border while remaining in the same TA. 
Moreover, it has already been decided and specified by the CT1 that an EPS/IMSI attached UE can be paged with either S-TMSI or IMSI depending on whether or not a TMSI has been allocated by the VLR during the registration phase.  A TMSI is unique only within the Location Area where it was assigned. Again, as there is no relationship between Location Areas and Tracking Area, a UE could in Idle Mode cross location area borders where the previously assigned TMSI may be invalid. The figure above shows a conceivable scenario where the UE, while being in the same TA, may cross between two different Location Areas, e.g. LA1 and LA2, without really performing any TA update toward the MME.

In case of a Mobile Terminated (MT) call, after the RAT change from E-UTRAN to GERAN/UTRAN, the UE shall perform a location update if the broadcasted LAI is different from the stored one (see to 23.272, section 7.2). It is worth noting that an LU procedure can take several seconds (normally 2-6) based on the number of security procedures that the network wishes to go through.
During the CT1#56, a CR to 24.008 (C1-085309) was agreed where it was specified that the UE shall respond to the paging message using TMSI in case the page in E-UTRAN was done using the S-TMSI. According to the above, this leads to delaying the call setup with yet another 2-6 seconds due to the LA change which most probably is the case.
Possible solutions

In order to find a way to minimize the associated delay, due to the LAU procedure in GERAN/UTRAN, we can think of the following possible solutions:
1) The E-UTRAN broadcasts the Location Area Id (LAI) for GERAN/UTRAN in one of the System Information Blocks. If the UE detects that the broadcasted LAI is different from the stored one, it will then perform a combined TAU/LAU procedure.

2) The UE should always ask for combined TAU/LAU, in case there is no indication from the E-UTRAN regarding the LAI (i.e. the solution above is not possible), when performing a TAU in E-UTRAN.

3) When falling back to GERAN/UTRAN as a result of an MT call setup (i.e. the UE was paged in the E-UTRAN and then redirected/handed over to GERAN/UTRAN), the UE shall always include it’s IMSI in the Paging Response message, in case the LAI in GERAN/UTRAN is different from the stored one and skip the LAU procedure.
Conclusion

It is proposed that CT1 shall discuss the issue and choose a suitable approach. Based on the decision, the source company will provide needed CRs to the related specifications. 
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