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Abstract of the contribution: this paper provides solutions and analysis to resolve the issue that the information about the serving VPLMN ID of the announcing UE is outdated due to UE mobility.
Discussion

In TS 23.303, there are two occasions that the information of the VPLMN ID is used by the ProSe Function in HPLMN of the announcing UE:

1. When an announcing UE requests for direct discovery (abbr. as UE-A), the ProSe Function in HPLMN needs to know the info. of VPLMN ID of the UE-A in the roaming case so as to contact with the ProSe Function in VPLMN for authorization and charging purposes.
2. When an monitoring UE requests for direct discovery (abbr. as UE-M), the ProSe Function in HPLMN of the UE-A responds to the ProSe function in HPLMN of the UE-M about the VPLMN ID information. This information is stored in the ProSe function in HPLMN of the UE-M and will be used in the Match report procedure.

Due to UE mobility, it is important to guarantee that the ProSe Function in HPLMN of the UE-A stores the correct information of the VPLMN ID. In SA2#104, the following open issue indicated in S2-142480 is postponed:

Currently, the HSS stores the information of VPLMN ID of the UE-A and provides the information towards the ProSe Function when receiving the request if there is no UE conext stored in the ProSe Function. However the VPLMN ID provided by the HSS maybe not the current camping PLMN of the UE conducting ProSe direct discovery if the UE changes camping PLMN other than the previous registered PLMN. For example, the UE does not make TAU request when it moves into a TA in its TAI list and the TA belongs to an Equivalent PLMN other than the registered PLMN of the UE.
To resolve this issue, this paper proposes to consider the following approaches and determine the way forward.
Option1 (S2-142480): 
At each announce or monitor request message, the UE-A/UE-M indicates the current VPLMN ID. When ProSe function of the UE firstly contacts the HSS in order to create UE context, the HSS sends the Equivalent PLMN list and registered PLMN info the ProSe Function in HPLMN.
The ProSe Function in HPLMN of the UE-A updates the information towards the HSS if the camping PLMN is not the registered PLMN or within its Equivalent PLMN list.

Pros: the UE-A can provide correct info of the VPLMN ID towards both of the HSS and the ProSe Function.
Cons: 1) this option causes extra signalling overheads between the HSS and the ProSe function. 2) the updates of the VPLMN ID information occurs only when the UE performs ProSe discovery request procedure.
Analysis: as comments from companies in SA2#104, this option cause extra signalling overheads over PC4 which is not agreeable. Further, this option cannot provide updates of the VPLMN ID information if the UE-A changes its camping VPLMN after performing announce request for direct discovery. Therefore, this option cannot resolve the issue completely and shall not be taken as way forward.
Option2 (S2-142857): 
At each announce or monitor request message, the UE-A/UE-M indicates the current VPLMN ID towards the ProSe function in its HPLMN.
If the MME is configured to indicate "ProSe authorised" to E-UTRAN, the MME does not allocate a TAI List which contains different PLMN IDs to UE-A. By this way, the HSS is always notified with the latest VPLMN ID information by the UE-A. 
Pros: the HSS always get updates with the current VPLMN ID Information of the UE-A.
Cons: 1) compared to general case without supporting ProSe direct service, this may cause extra NAS signalling; 2) the MME needs to know if the UE is authorized for the announcing in direct discovery and configure the TAI list differently for each announcing UE.
Analysis: in order not to cause unnecessary NAS signalling, the MME does not need to configure a TAI list for an UE required only for monitoring in direct discovery. However the MME does not have such information regarding to whether or not the UE requests for announcing in direct discover because the service authorization of the direct discovery is handled by the ProSe function. Therefore, it is not recommend to adopt this option.
Option3:  
A UE-A performs a Tracking Area Update procedure to update info in HSS for the registered PLMN if the UE-A detects entering a new TA with TAI associated with a new PLMN in its Equivalent PLMN list. After the TAU procedure, the UE performs service authorization from the ProSe function in its HPLMN.
Pros: 1) compared to option 2, this option requires less NAS signalling overhead to update the info in HSS; 2) compared to option1, this option does not cause extra signalling overhead over PC4 because the HSS gets updates with the current VPLMN info. via TAU from the UE when needed and the ProSe function in HPLMN of the UE gets update information of the current camping PLMN info. via service authorization procedure over PC3.
Cons: 1) compared to general case without supporting ProSe direct services, this option requires extra NAS signalling overhead caused by the announcing UEs to update the info in HSS.
Analysis: this option updates VPLMN ID information in HSS via TAU and in ProSe function over PC3 via service authorization. The latter feature has been supported in TS 23.303 because the service authorisation procedure is executed when the UE already engaged in a ProSe Direct Discovery or ProSe Direct Communication changes its registered PLMN. Therefore, this option requires only CT1 action on stage 3 specification, e.g. in TS 24.301, to add the initiator for triggering TAU.
Option4: 
If a UE-A detects the change of a camping PLMN, the UE-A performs service authorization towards ProSe function in its HPLMN to update the serving PLMN information so as to obtain ProSe service authorization from the current serving PLMN.

Pros: no extra NAS signalling overheads is caused by the announcing UEs.
Cons: the HSS is not updated with the current VPLMN ID information.
Analysis: although only the ProSe function in HPLMN of the UE-A obtains the updates information of the camping VPLMN ID, this should be fine because the ProSe function can utilize this information in both of the announce request procedure and monitor request procedure. If agree, this option requires SA2 action to agree on an CR in TS 23.303 so that the service authorisation procedure is executed when the UE already engaged in a ProSe Direct Discovery or ProSe Direct Communication changes its serving PLMN.
Proposal
According to above analysis, it is proposed to agree on option 3 or option 4 and make corresponding changes in this meeting:

If agree on option 3, it is proposed to send an LS to inform CT1 about the issue, SA2 decision and make corresponding changes in the stage 3 specification.

If agree on option 4, the changes has been proposed in S2-143117 for TS 23.303.
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