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1	Introduction
During last RAN2 meeting, some agreements on D2D discovery for inter-carrier and inter-PLMN are reached [1] which may have impact on RAN3. In this contribution, we make some analysis on this topic based on the conclusion of RAN2 and give our proposals accordingly.
2	Discussion
2.1 Coordination of discovery resource on X2 interface
About intra-PLMN scenario, the Agreement reached in RAN2#89bis meeting is as follows:
  The option to configure a UE via RRC signalling to transmit discovery in another carrier can be allowed.  The RRC signalling can be used to configure either Type 1 or Type 2 discovery configuration for non-primary carrier. 

Also, for coordinated inter-PLMN scenario, the agreement is as follows:
If the network has inter-PLMN information then the network should have the option to configure the UE similar to the intra-PLMN case.

For both intra-PLMN and inter-PLMN scenarios, if the serving cell of the UE and the non-primary carrier is in the same eNB, then the serving cell could acquire the discovery configuration on non-primary carrier, it has no impact on RAN3.However, if the serving cell and the non-primary carrier belong to two neighbor eNBs respectively, some coordination through X2 interface is needed. It is possible that there is no X2 interface between the serving cell and the non-primary cell which support ProSe function. In this case, core network needs be involved, so the scenario without X2 interface is not considered in this contribution. Considering the discovery configuration difference between Type1 and Type2B, they will be analyzed individually. 

Type1 discovery configuration:
For Type 1 discovery configuration, two alternatives could be used to inform the discovery resource pool of non-primary cell to the serving cell:

· Alternative 1: through OAM configuration
· Alternative 2: through X2 interface

Considering the discovery configuration may change, it is more flexible for the non-primary carrier to inform its Type1 discovery configuration to inform neighbor cells through X2 interface. Since type1 discovery configuration is a common resource pool, X2 SETUP /ENB CONFIGURATION UPDATE procedure could be used.

Proposal 1: For Type1 discovery, the non-primary carrier should inform its Type1 discovery resource pool to its neighbor cells over X2 interface through X2 SETUP/ENB CONFIGURATION UPDATE procedure.

Type 2B discovery configuration:
Type 2B is UE dedicated discovery configuration, so it is more complex for the serving cell to configure the discovery configuration of non-primary carrier. Two options are feasible.

· Option1: Serving eNB requests the dedicated discovery resources towards its neighbor non-primary cell every time, and configure to the connected-mode UE via dedicated signaling, as depicted in Figure 1.



Figure1.  Option 1 for Type 2B

In this option, a new procedure (i.e.Sidelink Resource Request/Response) is introduced to fetch the UE dedicated discovery resource. Since the inter-eNB neighbour cell doesn’t have any context of the UE, the serving cell needs to include UE context in the sidelink resource request procedure.

· Option 2: eNB pre-allocate a discovery resources pool for UEs served by its neighbor cell and the neighbor cell is responsible for the resource allocation within the pool for active UEs.



Figure2.  Option 2 for Type 2B

In this option, a prose function supported cell should inform its neighbor cells the allocated discovery resource pool dedicated to the receive node. X2 SETUP/ENB CONFIGURTION UPDATE procedure could be reused.

For the above two alternatives, the main difference is that the discovery resources are allocated by the non-primary cell which support prose function in option 1 and they are allocated by the serving cell within the preconfigured discovery resource pool in option 2. More details could be seen in the following table.
                                                    
                                              Table1.   comparison of Option1 and Option2 
	
	Option1
	Option2

	Resource usage
	High
No waste of discovery resource.
	Medium
When prose function supported cell allocate a discovery resource pool for its  neighbour  cell, it could not estimate how many UEs would request for D2D resources and the assigned resources pool may be bigger than it needs.


	latency
	High
X2 backhaul latency is introduced
	low

	UE context needs to be transferred to non-primary cell
	Yes
The non-primary cell needs to acquire the UE context to assign the discovery resource 
	No



According to the analysis, Option 2 may degrade the resource usage, it is simpler and there is no need for the non-primary cell to fetch UE context. So, we prefer Option 2. Similar with option1, X2 SETUP/ENB CONFIGURATION  UPDATE procedure could be reused.

Proposal 2: For Type2B discovery, the non-primary carrier should inform one resource pool used for Type2B discovery to its neighbor cells over X2 interface through X2 SETUP/ENB CONFIGURATION UPDATE procedure.
2.2  Inter-PLMN authorization
In Rel-12, it has discussed on inter-PLMN ProSe authorization and there is no agreement on it[2]. Currently, it has agreed in RAN2 that UE’s serving cell could configure discovery configuration in non-primary cell, which means that serving cell needs to know the ProSe authorization in other PLMNs. So, it is natural to extend the ProSe Authorize IE to include the ProSe authorization status and the corresponding PLMN information.

Proposal 3: It is proposed to extend the ProSe Authorize IE to include the ProSe authorization status and the corresponding PLMN information. And if it is agreed, a LS should be sent to SA2.

3	Conclusion

Based on the above analysis, we have the following proposals:

Proposal 1: For Type1 discovery, the non-primary carrier should inform its Type1 discovery resource pool to its neighbor cells over X2 interface through X2 SETUP/ENB CONFIGURATION UPDATE procedure.
Proposal 2: For Type2B discovery, the non-primary carrier should inform one resource pool used for Type2B discovery to its neighbor cells over X2 interface through X2 SETUP/ENB CONFIGURATION UPDATE procedure.
Proposal 3: It is proposed to extend the Prose Authorize IE to include the ProSe authorization status and the corresponding PLMN information. And if it is agreed, a LS should be sent to SA2.
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