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Abstract of the contribution: this paper introduces the SAI in the Relocation Complete RANAP message in order to comply with CT4#68 requirement to have the SGSN report a ULI including the SAI towards the SGW during an LTE-3g handover.  
Description
At CT4#68 (february 2015) CT4 agreed the release 12 CR 1567 “ULI change reporting upon inter-RAT mobility” (tdoc C4-150302). 

At LTE to 3g handover, CT4 agreed:
The target SGSN shall include the ULI IE in the Create Session Request / Modify Bearer Request upon inter-RAT mobility if the target SGSN supports location information change reporting, regardless of whether ULI change reporting had been requested in the previous RAT by the PGW
Further down in C4-150302, in the Modify Bearer table 7.2.7-1 of TS 29.274 the necessary content of the ULI IE is described as:
This IE shall also be included on the S4/S11 interface for:

-
a TAU/Handover procedure with an S4-SGSN interaction, if the MME supports location information change reporting;

-
a RAU/Handover procedure with an MME interaction, if the SGSN supports location information change reporting. 
The MME shall include the ECGI and TAI in the ULI, the S4-SGSN shall include the CGI/SAI together with RAI in the ULI.
 It is our understanding that this CT4 mandatory requirement has been motivated by operators desiring to have the SGW receiving the SAI from the target SGSN at an incoming inter-RAT LTE-3g handover in order to be able to include that information in the CDR. This was also to avoid the need for the target SGSN to repeat a new MBR (Modify Bearer Request) message towards the PGW (with the SAI information) if the PGW requests the target SGSN to activate ULI reporting at SAI level.
The issue here is that the target SGSN currently doesn’t have the target SAI.  

Looking at the LTE-3g relocation call flow (see annex), the relevant step for the SGSN to get that information on time is to receive it from the target RNC either

· at the end of the relocation preparation phase in the RANAP Relocation Request Acknowledge message,

·  or at the beginning of the relocation execution phase in the RANAP Relocation Complete message. 
We prefer the second option in order to make sure that the relocation has been successful and also because it aligns with the S1AP where the ECGI/TAI can be found in the Handover Notify message (see NOTE below).

The detailed call flow is given in the annex.

NOTE: it should be noted that in their CR CT4 assumes that the target MME/SGSN shall always know the ULI after any of PSHO/TAU/RAU procedure as a general principle and regardless of the RAT involved, and that this scenario of LTE to 3g Handover is the only one where the relevant SAI information is missing. And therefore needs correction. More precisely: 
· 3G to LTE handover: the S1AP HO Notify message already contains the ECGI/TAI

· LTE/UTRAN to GERAN Handover: the Target cell ID is passed in clear in HO / Relocation Required to source CN to target CN node

· LTE to 3g Handover: only the RAI is currently available in target SGSN from the Target ID from the Handover Required message but not the SAI. 

Conclusion

In order to comply with the mandatory requirement set by CT4 for the target SGSN to include the target SAI towards the SGW at an incoming LTE-3g relocation, it is necessary that the target RNC provides that information in the RANAP Relocation Complete message.

The RANAP CR is presented at this meeting in tdoc R3-150663.
Annex
During an LTE to 3g handover the following call flow applies:
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In step 2 the source eNB provides the target LAC/RAC to the source MME which is propagated to target SGSN at step 3. In step 5 the target RNC reads the target UMTS cell id from the container but doesn’t include it nor does it include the SAI in the Iu Relocation request Acknowledge message. Therefore target SGSN only knows the target LAC/RAC.
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In step 3 the Relocation Complete message also does not contain the SAI.

In step 6 the target SGSN includes the ULI in the Modify Bearer Request message which needs to contain the SAI as per CT4 requirement. However currently the SGSN only knows the LAC/RAC!
It is therefore needed to add the SAI earlier either in the step 5 of the preparation phase (Iu Relocation Request Acknowledge message) from target RNC to target SGSN or in the step 3 of the execution phase (Iu Relocation Complete message). We propose the second option.









































































