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1   Introduction
RAN3 has discussed and agreed to introduce the ProSe Authorized IE in the X2AP and S1AP at RAN3#84 and RAN3#85 meetings [1][2][3][4] in order to support ProSe in Rel-12. Currently, the ProSe Authorized IE is assumed to be valid for the serving PLMN only. But still some companies prefer to check whether the ProSe Authorized IE can be also supported for equivalent PLMN [5][6]. This contribution mainly discusses the multiple PLMNs for the ProSe authorization.
2   Discussion
At RAN3#84 meeting, it has reached a consensus on signaling the ProSe Authorized IE in the INITIAL CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST, S1 HANDOVER REQUEST, PATH SWITCH REQUEST ACKNOWLEDGE messages and in the X2 HANDOVER REQUEST message [1]. The ProSe Authorized IE provides information on the authorization status of the UE for ProSe services. At RAN3#85 meeting, it has agreed to define the ProSe Authorized IE as an extensible list of enumerate-type IEs and to define values for both “authorized” and “not authorized” status. SA2 confirmed RAN3’s assumption that ProSe authorization status is only valid for the serving PLMN of the UE [7]. However, according to [8], all new features including ProSe should be designed to work in network sharing environment. Also, SA2 has been discussing the VPLMN’s ProSe Function obtains the authorization information for VPLMN/HPLMN from the HPLMN’s ProSe Function and then signals the authorization information for VPLMN/HPLMN to the UE in the roaming scenario [9]. Moreover, RAN2 has discussed the ProSe multi-carrier support in last RAN2 meeting [10][11]. One of the scenarios is the public safety UE is both in the coverage of commercial operator and NSPS operator, and the public safety UE connected on one carrier of commercial operator interests in the ProSe operation on another carrier of NSPS operator. The different carriers belong to different PLMNs. It reflects that RAN2 also focuses on the inter-PLMN issue. Therefore, it is necessary to re-consider the impact of multiple PLMNs on the ProSe authorization in RAN3.
According to [12][13], a RRC_CONNECTED UE that is authorized to perform ProSe direct discovery/communication transmission indicates to the eNB it wants to perform ProSe direct discovery/communication transmission. The eNB validates whether the UE is authorized for ProSe direct discovery/communication transmission using the ProSe authorization status received from the MME and stored in the eNB as the UE context. If the UE is authorized for ProSe direct discovery/communication transmission, the eNB will configure/allocate resource for the ProSe direct discovery/communication transmission.
In network sharing scenario, the serving PLMN may change due to the handover procedure. In case of handover, the source eNB may select a PLMN which is different from the serving PLMN as the target PLMN based on the information in the Handover Restriction List. If the ProSe authorization status is sent from the source eNB to the target eNB, it is possible that the target eNB allocates the ProSe direct discovery/communication transmission resource by mistake since the ProSe authorization status in the source eNB is valid for the serving PLMN only. Based on the [2], the target eNB can get the ProSe authorization status of the target PLMN selected by the source eNB in the PATH SWITCH REQUEST ACKNOWLEDGE message. Then the eNB can update its ProSe authorization status for the UE and then initiate actions to ensure that the UE is no longer accessing the ProSe service. As we can see, it does not take too long for eNB to wrongly allocate the ProSe resource. But, if the ProSe resource configuration is sent together with the ProSe authorization status from the source eNB to the target eNB, the inaccurate ProSe authorization status will cause lots of unnecessary signaling overhead in X2 interface. It can also consider the issue that the serving PLMN change because of the handover in another point of view. If the source eNB selects a PLMN which is different from the serving PLMN as the target PLMN, and the UE is not authorized for ProSe direct discovery/communication transmission in the target PLMN selected by the source eNB because that the source eNB does not know the ProSe authorization status in the target PLMN. Accordingly, the target eNB will not allocate resource to the UE for the ProSe direct discovery/communication transmission after the UE handovers to the target eNB successfully. This may result in the interruption of ProSe direct discovery/communication transmission. And the ProSe service continuity cannot be guaranteed, which will bring impact to the ProSe UE, especially to the public safety UE. 
Proposal 1: The issue resulted from the ProSe authorization during handover in the network sharing scenario shall be solved.
In order to solve the issue stated above in the RAN sharing scenario, the multiple PLMNs supported by eNB should be considered together with the ProSe authorized status included in ProSe Authorized IE currently. One possible method is to introduce a PLMN list in which the UE is authorized for ProSe direct discovery/communication transmission other than the ProSe authorized status of only serving PLMN included in ProSe Authorized IE currently. Alternatively, it can extend the ProSe Authorized IE to not only include the “authorized”/“not authorized” status but also include the corresponding PLMN information. The PLMN information can be subset of the RPLMN and EPLMNs. Similar as the ProSe Authorized IE, the extended ProSe authorization information can be signaled in the INITIAL CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST, S1 HANDOVER REQUEST, PATH SWITCH REQUEST ACKNOWLEDGE messages and in the X2 HANDOVER REQUEST message. Someone may argue that it is not necessary to extend the ProSe Authorized IE to contain both the ProSe authorization status and the corresponding PLMN information. It can use the PLMN information provided in the Handover Restriction List. The only thing to do is to extend the definition to make the ProSe Authorized IE support the EPLMNs as well. So, it proposes RAN3 to discuss whether it extends the ProSe Authorized IE to include the ProSe authorization status and the corresponding PLMN information or reuse the PLMN information in the Handover Restriction List and extend the definition to make the ProSe Authorized IE support the EPLMNs as well. 
Proposal 2: It proposes RAN3 to discuss whether it extends the ProSe Authorized IE to include the ProSe authorization status and the corresponding PLMN information or reuse the PLMN information in the Handover Restriction List and extend the definition to make the ProSe Authorized IE support the EPLMNs as well, in order to solve the issue in network sharing scenario for ProSe Authorization.
3   Conclusion
In the contribution, we mainly discussed the necessity of focusing on the multiple PLMNs for the ProSe authorization.  Then we analyzed the ProSe authorization issue resulted from the change of the serving PLMN in the network sharing scenario, and finally we gave the solution for solving the issue. It is proposed RAN3 to agree the following proposals:
Proposal 1: The issue resulted from the ProSe authorization during handover in the network sharing scenario shall be solved.
Proposal 2: It proposes RAN3 to discuss whether it extends the ProSe Authorized IE to include the ProSe authorization status and the corresponding PLMN information or reuse the PLMN information in the Handover Restriction List and extend the definition to make the ProSe Authorized IE support the EPLMNs as well, in order to solve the issue in network sharing scenario for ProSe Authorization. 
Since SA2 has already confirmed that ProSe authorization status is only valid for the serving PLMN of the UE, and the contribution mainly concerns the multiple PLMNs consideration for ProSe authorization, it proposes to send an LS to SA2 to inform that, as [14].
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