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Abstract of the contribution: Equivalent PLMN has been widely used in the mobile network. The impacts on the ProSe service are analyzed in this contribution. 
1. Introduction

The equivalent PLMN has been introduced for mobility handling(refer to TS22.011), i.e. PLMN selection, handover, cell re-selection. It has nothing related to service, i.e. the service provided by the EPLMN are not requested to be same. This has already been confirmed by the LS(S1-143487). 

“………………………………

There is no requirement that PLMNs declared as equivalent should support the same set of services. So, as in the example, it is feasible that an EPLMN to the RPLMN may support IPv6 even in the case that the RPLMN itself does not support IPv6.”

However one LS from RAN3(S2-143418/R3-142617) has mentioned as below, 

“…………………………………..

RAN3 has agreed CRs for ProSe authorization signaling, under the working assumption that all EPLMNs in the Handover Restriction List have the same ProSe authorization(s) as the serving PLMN (i.e. they are equivalent also from the point of view of ProSe authorization). The agreed CRs are attached.”

The LS from RAN3 may be intepretted that the ProSe service subscription in the EPLMN should be same.If that, the LS from RAN3 is conflict with the LS from SA1. However from our understanding what RAN3 want to achieve is to keep the ProSe service continuity. As such it need understand the EPLMN impact on the ProSe servcie. 

We are aware that one joint meeting will be held at next SA1/CT1 to discuss this issue. However from the e-mail list discussion, the basic principle, i.e. service are not required to be same in the EPLMN, are not challenged. This can also be understood that EPLMN is the VPLMN issue. It is impossible to always synchorinzed the service authorization stored in the HSS with the EPLMN setting in the VPLMN. 
Based on the above assumption, the impact on the ProSe servcie are analyzed in this paper. 
2. Discussion
2.1 Announcing/Monitoring Request Authorization
In the ProSe Direct service Announcing/Monitoring request procedure, the ProSe function shall always have the ProSe service authorization information which is associated with the current PLMN. Based on that information the ProSe function can decide whether to authorize or reject the request. To do that, it means:
1) The HSS always has the latest PLMN information UE camped. 

2) The ProSe function can be kept synchronized with the HSS on the latest PLMN information when UE request.   

Normally when the UE changes the PLMN, it triggers a TAU which report the PLMN change to the HSS via the MME. One exception is that it is permitted that one TA list can include different PLMN (i.e. EPLMN). If the ProSe service subscriptions among the EPLMNs are different, the ProSe service authorization can also be changed even UE in the same TA list. To overcome this issue, two possible mechanisms, 

a) UE report PLMN the change to the ProSe function but not notify the HSS. If we do like this, it always has the problem that the ProSe function can not verify whether the PLMN information reported by the UE is correct or not. 

b) UE report the PLMN change to the HSS via the TAU procedure. If we do like this, the HSS always keep the correct PLMN information. Based on that information the ProSe function can authorize the request correctly. 

As such it is proposed that HSS should always keep the correct PLMN information. This means that one TA list includes two different PLMN is not supported if the ProSe service is supported in the network. From our knowledge one TA list includes two different PLMN seems not widely used. So the restriction should be acceptable. 
Proposal 1: If the ProSe service is enabled in the network, the MME shall avoid configuring the different PLMNs in one TA list;

If the HSS has always the latest PLMN information, the latest information can be pushed to the ProSe function. TS29.344 has defined when the VPLMN changes, the HSS can push the updated VPLMN information to the ProSe function.  
Proposal 2: When the VPLMN changes the HSS push the updated VPLMN information to the ProSe function as defined in TS29.344. 
2.2 ProSe Authorised indication
The intention of the incoming RAN3 liaison is to achieve the ProSe direct service continuity when UE move between the PLMN. The UE mobility can be separated into two cases. 
2.2.1 Idle state mobility 

For the idle state the EPLMN given by the MME is used for the PLMN/cell selection. It may be question on whether the EPLMN given by the MME should consider that, e.g. remove the PLMN which ProSe service is not permitted. 

From the ProSe service provision procedure the UE can always get the ProSe service authorization information around the camped PLMN. That information can help the UE aware whether the ProSe service can be executed on the related PLMN. If the UE is keen on the ProSe service and it is ProSe direct service permitted on the camped PLMN, it can remove the not permitted PLMN from the EPLMN list. This can be the UE internal implementation. As such no action is required on the MME to adjust EPLMN in the Attach/TAU accept message. 
Proposal 3: The potential different ProSe service subscription does not impact the EPLMN handling in the Attach/TAU accept message. 
2.2.2 Connected state mobility

The RAN3 ask that the EPLMN included in the HRL have the same ProSe authorization(s) as the serving PLMN. By doing that, the ProSe direct service continuity can be kept. 
As mentioned above it is possible that the UE have different ProSe service subscription on the EPLMN configured by the MME. So what RAN3 ask is to put the “subset” of the EPLMN into the HRL, i.e. only part of the EPLMN which have the same set of ProSe service authorization. The suggestion from RAN3 does not conflict with the SA1 view. They just ask the MME do some filter. This adds new function to the MME/HSS.  

Propose 4: It is proposed that: 

· The MME should send the EPLMN list to the HSS in the S6a interface. (already supported in TS23.401for CSG and one clarification is enough)

· The HSS should return the ProSe subscription data for the RPLMN and EPLMN.
· The MME shall only include the subset of EPLMN in the HRL, where the ProSe service authorization is same as it in the Serving PLMN. 

3. Conclusion

It is proposed to discuss the above issue. The accompany CR changes are introduced in S2-144181.
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