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Discussion and Decision
1. Introduction
At SA2#109, SA2 discussed LS from CT1 C1-151585/ S2-151442 on ProSe service authorisation procedure based on location, and responded in reply LS S2-152063 with the following text: 

SA2 would like to clarify that it is not the intention to send a list of PLMNs in the UE’s service authorisation request at step 1 from the UE to home ProSe Function. The intention is that the UE may provide the current Serving PLMN ID in order to assist the ProSe Function in the HPLMN to determine which are the Local PLMNs available to the UE. SA2 also would like to clarify that the serving PLMN obtained from HSS may be out of date in case of equivalent PLMN deployment since the HSS will not get the latest serving PLMN if the UE moves to an equivalent PLMN.
SA2 also agreed CR S2-151989 to TS 23.303 [1] with the corresponding clarification about the UE providing the “serving PLMN ID” to the ProSe Function in the service authorisation procedure. 
The reply LS from SA2 rules out the possibility for the UE to seek authorisation information for one or more particular “targeted” PLMN(s). Instead, the reply LS indicates that the serving PLMN information stored in HSS maybe outdated in the case of equivalent PLMN and needs to be updated by the UE, so it can be used to assist the ProSe Function to send a proper set of local PLMNs to the requesting UE.  
In the rest of document, we discuss the necessity of this “assistance information” from the UE to the ProSe Function in determining the list of local PLMNs based on the “serving PLMN”.
2. Discussion

The list of local PLMNs refers to which PLMNs a monitoring UE may need to monitor for ProSe direct discovery. The primary objectives of the service authorisation procedure are:
1)
 to allow a UE to obtain the service authorisation without registering to each of those local PLMNs. 
2)
to ensure that the UE receives the list of all the authorised PLMNs in which it may need to perform monitoring during a single service authorisation procedure, instead of having the perform a service authorisation procedure each time it needs to perform monitoring on a new PLMN.From this perspective, the granularity of the ProSe service authorisation needs to be based on a rather stable geographical level and not subject to change as the UE moves around within this geographical area. Only with such a set of authorisations can the completeness of the local PLMN list be ensured. 

Country-based authorization vs PLMN-based authorization

The lowest granularity of geolocation that can be derived from the PLMN ID is the country-level, based on the MCC part of the PLMN ID, as the geographical limits of the coverage for a particular operator (identified by the MNC) are not necessarily fixed or publicly available. If this country-level approach is followed, the ProSe Function will provide the UE with the ProSe service authorisation info for all the PLMNs in a given country, based on the last available serving PLMN ID stored in the HSS. Thus, as long as the UE is still within the same country as the country in which it was when this last available serving PLMN ID was stored, there is no need to obtain an updated PLMN list. Even when the UE switches to a new PLMN, as long as the UE is in the same country, the UE does not need a new set of ProSe service authorisation. From this perspective, having the UE provide the serving PLMN ID to the ProSe Function when the UE is changing PLMN within a country is not a necessary condition for UE to have updated list of authorised PLMNs for ProSe. The prior service authorisation info is still valid.

If instead the ProSe Function determines the list of local PLMNs to be sent to the UE with a PLMN-level granularity, i.e., based on the serving PLMN ID, then it is not possible to associate a given geographical area with the ProSe service authorisation info. This is because the PLMN ID does not convey a single, unambiguous, geographical constraint other than the country code since the coverage of a particular operator does not necessarily map to a fixed geographical area, and even if it does the limits of the geographical area are not necessarily publicly available. As a result it would be very difficult for the ProSe Function to modify or optimize the list of local PLMNs depending on such uncertain topological information. authorisation once the serving PLMN changes. Moreover, even if the ProSe Function could do so, issues would arise as shown in the example in Figure 1 below:
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Figure 1. Example with PLMN-based service authorizations
Having the ProSe Function select a different optimal set of PLMNs based on serving PLMN A, B or C, derived from the ProSe Function’s knowledge of each PLMN’s coverage among a set of PLMNs including PLMNs A, B, C, D, E, F and G all belonging to the same country will create problems when the UE is roaming in the overlapping area covered by multiple PLMNs. For example, when the UE moves from PLMN A to PLMN B, because the service authorisation set of “local PLMNs” from serving PLMN A and B are different, the UE has to request the new local PLMN list and update its local monitoring policy correspondingly. The same thing will occur again when the UE moves from PLMN B to PLMN C.  Therefore, as the UE cannot be sure about the completeness of the service authorisation info, to be safe, the UE has to re-initiate the service authorisation procedure whenever a PLMN switch happens. This is much less efficient than having the UE receive the service authorisation info for PLMNs A, B, C, D, E, F, and G in one go (without considering the serving PLMN).
Observation 1: Service authorisation based on country-level granularity ensures the completeness of the list of local PLMNs sent to the UE for a given geographical area. 
Observation 2: Service authorisation based on PLMN-level granularity does not provide assurance of stability and completeness of the list of local PLMNs sent to the UE. This will force the UE to initiate a service authorisation procedure whenever the serving PLMN changes. 
Equivalent PLMN

The SA2 LS reply cites the equivalent PLMN as a scenario where the HSS does not have the latest serving PLMN information, so the ProSe Function cannot rely on the outdated information to build the local PLMN list. However, as discussed earlier, the most practical approach is for the ProSe Function to determine the contents of the ProSe service authorisation for each UE on a country-level granularity. Therefore, as long as the equivalent PLMN and the previously registered PLMN are in the same country, not having the latest serving PLMN information at the HSS will not cause a problem.
Moreover, the concept of equivalent PLMN was mainly introduced to keep the idle mode UE from establishing a connection to the network when it moves within overlapping/shared coverage areas (e.g., in RAN sharing cases). If a move between equivalent PLMN results in the UE having to trigger a new service authorisation procedure to provide the new serving PLMN ID to the ProSe Function, then the main purpose of introducing equivalent PLMNs will have been defeated.
Observation 3: Outdated “Serving PLMN” information stored in the HSS for equivalent PLMN case does not cause a problem if the service authorisation information is based on a country-level granularity, or even coarser.
Observation 4: Having the UE update the ProSe Function with the serving PLMN ID in case of move between equivalent PLMNs would trigger signalling for each move between equivalent PLMNs.
Conclusion
Based on the above observations, it is believed that the serving PLMN information, even when provided by the UE to the ProSe Function timely, does not provide valuable assistance information in the ProSe Function’s determination of the local PLMN list to be sent to the UE, because the only viable approach for the ProSe Function to determine this list is based on a country-level granularity (or coarser). Moreover, having the UE provide the serving PLMN ID to the ProSe Function may trigger the UE to initiate unnecessary service authorisation procedures more frequently.
2.
Proposed Way Forward
Given the above discussions, it is proposed not to make any changes to the existing service authorisation procedure for Release 12 in TS 24.334 and TS 24.333. 
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