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1. Introduction

CT4 has sent a liaison to SA2 on querying how to send APN restriction to MME/SGSN. Two options have been listed. This contribution tries to resolve this issue.
2. Discussion
The incoming LS (C4-092011) from CT4 state that there are two options to solve this issue:

Option 1: the new (target) MME/SGSN obtains the APN Restriction from the old (source) MME/SGSN in the Context Response and the Forwarding Relocation Request messages in the RAU/TAU/Handover procedures. 

Option 2: the new (target) MME/SGSN obtains the APN Restriction from the PGW in the RAU/TAU/Handover with MME/SGSN change procedures.

The problem for option 1 is that Gn/Gp SGSN does not support convey the APN restriction parameter to new S4-SGSN/MMEs. One proposal is that PGW push the APN restriction IE to S4-SGSN/MME in Gn/Gp SGSN to S4 SGSN/MME mobility procedure. This is because that SGW always need send Modify Bearer Request message to the PGW and PGW can distinguish that UE moves from the Gn/Gp SGSN. So this problem can be solved without impact on GTPV1. And it is also clear for PGW to know in which case it needs to send this parameter. 

And if UE moves among S4-SGSN/MMEs, for option 1 the APN restriction will be always conveyed between S4-SGSN/MMEs. Thus the new MME/SGSNs can always get APN restriction from old MME/SGSNs in the SAE network. 
Also original APN Restriction is forbidden to be transferred between SGSN in the GPRS network is due to R5 SGSN does not support APN restriction feature. So this IE is not possible to be transferred between SGSN in GPRS network. And for S4-SGSN/MME this restriction does not exist anymore. So we did not find any restriction to forbid this IE to be transferred between S4-SGSN/MMEs.  
For option 2 the problem is that SGW will not always interact with PGW if MME/SGSN changes. This is due to that the SGSN always sends the Update PDP Context Request message to the GGSN to update the downlink tunnels in the GPRS network. Thus APN restriction can be obtained from the GGSN if the SGSN changes. But in current 23.401, for RAU/TAU/HO with MME/SGSN change and without SGW change procedures the SGW is not required to send Modify Bearer Request message to the PGW always (only in some cases such as RAT changes or ULI included, the SGW will send Modify Bearer Request message to PGW). If the PGW does not receive Modify Bearer Request message (i.e. also no response message back) the new MME/SGSN can not obtain the APN Restriction. 

Even if we mandate SGW need interact with PGW if MME/SGSN changes, an indication flag may also need to notify the PGW that the MME/SGSN changes. Based on that indication PGW send back the APN Restriction in the MME/SGSN relocation case. If no indication flag is added on S5/S8 in the Modify Bearer Request message, the PGW shall always send APN Restrictions back to the MME/SGSN when it receives Modify Bearer Request message from the SGW. Repeated APN Restriction information will be received by the MME/SGSN. Thus it may lead to MME always need re-check whether the APN restriction pushed by PGW has been changed even MME does not change. It is unnecessary and wastes MME resource.
3. Proposal
In order to reduce the signalling messages between the SGW and the PGW and hide UE’s mobility for the PGW, and reduce the impact on the implementation of the SGW and PGW, it is proposed to choose the option 1. The details are concluded in the related CR. 
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