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1   Introduction
A new WI on enhanced LTE Device to Device Proximity Services has been approved since RAN#66 plenary. One of the objectives in the WID [1] is: 
3)  Enhance D2D discovery support in the presence of multiple carriers and PLMNs:
a) Allow D2D transmissions in a non-serving carrier and/or secondary cell belonging to the same and possibly different PLMN as the serving cell [RAN2, RAN1, RAN3].
In this contribution, we mainly discuss the possible RAN3 impact on inter-carrier and inter-PLMN sidelink discovery transmission based on the agreement of RAN2#91meeting. 
2   Discussion
Acquisition of sidelink discovery transmission resource
In RAN2#91 meeting, the following agreement was achieved for inter-carrier and inter-PLMN sidelink discovery transmission [2]:
· Serving eNB is not mandated to provide discovery transmission resources for all carriers signalled in its SIB19.  

· If SIB19 doesn’t provide discovery transmission resources for the allowed carriers listed in the SIB19, the network can signal whether the UE should autonomously read the SIB19 of the signaled carrier or if the UE is expected to request resources from the serving cell for that carrier.  
Based on RAN2’s agreement, there are three possible alternatives for serving eNB to provide the sidelink discovery transmission resource of non-serving carrier, as follows:
· Alternative 1: For intra-PLMN or coordinated inter-PLMN, serving cell provides allowed carriers and PLMNs, and the Type 1 transmission resource pools for all allowed carriers and PLMNs in its SIB19. 
· Alternative 2: For intra-PLMN and inter-PLMN, serving cell only provides allowed carriers and PLMNs in its SIB19. The UE autonomously reads the SIB19 of the other allowed carrier and PLMN to get the Type 1 transmission resource pool of non-serving carrier. 
· Alternative 3: For intra-PLMN or coordinated inter-PLMN, serving cell only provides allowed carriers and PLMNs in its SIB19. The UE requests serving eNB to allocate sidelink discovery transmission resource for the other allowed carrier and PLMN. Then the serving eNB may configure the Type 1 transmission resource pool or Type 2B transmission resource of non-serving carrier via the dedicated signalling. 
For Alternative 1 and Alternative 3, considering the possible scenario that the serving carrier and the non-serving carrier where the UE wants to use the resource for sidelink discovery transmission belong to two adjacent eNBs, it may introduce the RAN3 impact on X2/S1 interface. 
For Type 1 transmission resource pool, the neighbour eNB may change Type 1 transmission resource pool of the non-serving carrier according to the cell load. So, it is reasonable that the neighbour eNB signals the Type 1 transmission resource pool of the non-serving carrier to serving eNB via X2/S1 interface. Comparing with the OAM configuration, it is more flexible for the serving eNB to get the Type 1 transmission resource pool of the non-serving carrier belonging to the neighbour eNB via the X2/S1 interface. Generally speaking, the Type 1 transmission resource pool changes semi-statically. Therefore, the Type 1 transmission resource pool will not be signalled via X2/S1 interface frequently, which will not cause significant signalling overhead. Based on the analysis above, it is proposed that the serving eNB gets the Type 1 transmission resource pool of the non-serving carrier belonging to the neighbour eNB via the X2/S1 interface.
Proposal 1: The serving eNB gets the Type 1 transmission resource pool of the non-serving carrier belonging to the neighbour eNB via the X2/S1 interface.
Figure 1 and Figure 2 illustrate the serving eNB acquires the Type 1 transmission resource pool of the non-serving carrier belonging to the neighbour eNB  via the X2/S1 interface for Alternative 1 and Alternative 3 respectively.
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Figure 1: Alternative 1
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Figure 2: Alternative 3
For Type 2B transmission resource, the dedicated transmission resource is configured on an individual basis.  Considering that the UE may change states between RRC_CONNECTED and RRC_IDLE, besides that, the UE may change its sidelink discovery transmission interest at any time. As a result, the serving eNB needs to request or release the Type 2B transmission resource frequently via the X2/S1 interface considering that a large number of sidelink discovery capable UEs are served by this eNB, which would lead to significant resource request/release signalling exchange via the X2/S1 interface. In addition, the scheduling frequency for the sidelink discovery transmission is relatively dynamic which is not tolerant for the delay of X2/S1 interface. Therefore, it is not appropriate for the serving eNB to get the Type 2B transmission resource of the non-serving carrier belonging to the neighbour eNB via the X2/S1 interface.
Proposal 2: It is not appropriate for the serving eNB to get the Type 2B transmission resource of the non-serving carrier belonging to the neighbour eNB via the X2/S1 interface. 
Inter-PLMN authorization
In Rel-13, for Alternative 3, a UE authorized to perform sidelink discovery by NAS layer sends the SidelinkUEInformation to request assignment of sidelink discovery transmission resources for the allowed carrier and PLMN. The serving eNB validates whether the UE is authorized for sidelink discovery on the PLMN using the UE’s ProSe authorization status received from the MME and stored in the serving eNB as the UE context, and then may configure Type 1 transmission resource pool for UE autonomous resource selection or Type 2B transmission resource for scheduled resource allocation if the UE is authorized for sidelink discovery on this PLMN. 
In Rel-12, the ProSe Authorized IE is introduced in S1/X2 messages to provide information on the authorization status of the UE for ProSe service(s). Based on the RAN3 and SA2’s agreement, the ProSe Authorized IE is valid for the serving PLMN only. In order to support inter-carrier inter-PLMN sidelink discovery transmission, the PLMNs information should be considered with the authorized status included in ProSe Authorized IE currently. One possible solution is to introduce an authorized PLMN list other than the authorized status for the sidelink discovery. The authorized PLMN list can be a subset of UE’s RPLMN and EPLMNs. Alternatively, if the ProSe Authorized IE could be extended to support authorization status for both serving PLMN and EPLMNs, then the PLMN information in Handover Restriction List can be reused as the authorized PLMN list. 
According to the minutes of RAN3#89 meeting [3], whether to introduce a signalling solution for the inter-PLMN authorization in the inter-carrier coordinated inter-PLMN sidelink discovery transmission depends on SA2’s decision. However, there is no related discussion about the inter-carrier and inter-PLMN sidelink discovery transmission in SA2 now. So, it proposes RAN3 to send an LS to SA2 to inform the current status and trigger the related discussion in SA2. 
Proposal 3: It proposes RAN3 to send an LS to SA2 to inform the current status and trigger the discussion of inter-PLMN authorization in SA2 in order to support the inter-carrier and inter-PLMN sidelink discovery transmission. 
3   Conclusion
In the contribution, we analyzed possible RAN3 impact on inter-carrier and inter-PLMN sidelink discovery transmission based on RAN2#91 meeting’s agreement. It is proposed RAN3 to agree the following proposals and the related LS in [4]:
Proposal 1: The serving eNB gets the Type 1 transmission resource pool of the non-serving carrier belonging to the neighbour eNB via the X2/S1 interface.
Proposal 2: It is not appropriate for the serving eNB to get the Type 2B transmission resource of the non-serving carrier belonging to the neighbour eNB via the X2/S1 interface. 
Proposal 3: It proposes RAN3 to send an LS to SA2 to inform the current status and trigger the discussion of inter-PLMN authorization in SA2 in order to support the inter-carrier and inter-PLMN sidelink discovery transmission. 
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