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1. Introduction
This discussion paper discusses the issues related to MME Location Update Retry on LAIs of other RATs, following the Location Update Reject from MSC/VLR due to roaming restriction check.
2. Discussion
In the 2G/3G network, a 3G LAI and a 2G LAI can be different and may overlap the same physical area. With LTE, a 3G LAI and a 2G LAI may overlap the same physical area of the TAI. The MME can map the TAI to either the 3G LAI or the 2G LAI, with additional consideration on MCC-MNC and UE capabilities.  

When a VLR receives a SGsAP-LOCATION-UPDATE-REQUEST message, the VLR may perform the GERAN and UTRAN restriction checking for the LAI based on configurations as specified in TS 23.221:
Operators shall be able to restrict their subscriber’s access between E-UTRAN, GERAN and UTRAN radio access, via administrative procedures based on subscription information.
In order for the restriction to apply, the network cells shall be organized so that each LA and RA contains either UTRAN or GERAN cells only. TAs apply to E-UTRAN only. Based on the subscription information and the LA/RA/TA information available in the VLR/SGSN/MME, subscriber’s access may be rejected during LA/RA/TA update procedure.
…

The HSS shall provide the MSC/MSC server/VLR and SGSN with the following information about the subscriber’s access restriction set by the operator, as specified in TS 23.008 [24].
 
It is possible that UE with TAI mapped to 3G-LAI in the MME is not allowed in the VLR, but 2G-LAI in the same area is allowed, and similarly, vice versa.
A rejection from MSC/VLR would mean that the UE is not accepted in that LA, and the MME should be able to perform LUR retry by sending SGs-LOCATION-UPDATE-REQUEST to LAI of other RATs in this case.   For example, the MME first maps the TAI to the 3G LAI. If the 3G LAI is restricted on the MSC, the UE should be allowed to retry the 2G LAI. 
In addition, it is helpful for VLR to return a cause value to indicate rejection reason. With the rejection cause, MME will be able to determine whether it needs to retry the LUR for a different LAI of other RATs mentioned above.  For example, if 3G-LAI has failed, it may try 2G-LAI.  
TS 24.008 lists all the possible cause codes to be used, with cause value “No Suitable Cells In Location Area” related to roaming restriction and indication for a retry:

# 15:       (No Suitable Cells In Location Area).

 The mobile station shall reset the attempt counter, set the update status to ROAMING NOT ALLOWED (and store it in the SIM/USIM according to subclause 4.1.2.2).

 The mobile station shall store the LAI in the list of "forbidden location areas for roaming".

 The mobile station shall search for a suitable cell in another location area or a tracking area in the same PLMN according to 3GPP TS 43.022 [82] and 3GPP TS 25.304 [98] or 3GPP TS 36.304 [121].

3. Solutions
It is proposed that:
1). New Location Update Reject Cause “No Suitable Cells In Location Area” be added for VLR to indicate to MME the rejection reason;

2). When MME received SGs-LOCATION-UPDATE-REJECT following a SGs-LOCATION-UPDATE-REQUEST, if rejection reason is “No Suitable Cells In Location Area”,  the MME should be able to perform LUR retry by sending SGs-LOCATION-UPDATE-REQUEST to LAI of other RATs if available.
Figure 1 shows the messages involved in Location Update retry.
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Figure 1: Signalling Flow for Location Update Retry
4. Conclusion
It is proposed that new Location Update Reject Cause “No Suitable Cells in Location Area” be added for VLR to indicate to MME the rejection reason. CR C1-102190 (Rel9) and CR C1-102091 (Rel10) have been drafted to reflect the required changes.















































































































































































































