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1   Introduction 
This contribution discusses the impact to RAN3 regarding the RAN2 agreement on inter-carrier inter-PLMN ProSe Discovery. 
2   Detailed Analysis 
In RAN2#90 meeting [1], following agreements were made for inter-carrier and inter-PLMN ProSe discovery:

· For intra-PLMN and inter-PLMN, the serving eNB will signal which frequencies and PLMN the discovery transmissions are allowed to be performed.   The UE can read SIB19 of the other carriers to acquire the resources for direct discovery transmission.  

· For intra-PLMN or coordinated inter-PLMN, the serving eNB can provide direct discovery resource information for other carriers using dedicated signalling or broadcast signalling.  

· Similar to Rel-12, the UE is configured with the authorized PLMN by higher layers.   

· A UE in RRC_CONNECTED shall indicate to the eNB the frequency in which direct discovery transmission is desired, for public safety use case. 

The example scenario is shown as below:
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Figure 1 – Inter-carrier ProSe Discovery example
UE connects to eNB1, but would like to use the ProSe Discovery resource of eNB2. As agreed by RAN2, eNB1 need to know the frequencies and PLMNs of eNB2. Since the frequencies and PLMNs of the neighbour eNB are static, it is reasonable to consider OAM can be used to configure these parameters in the serving eNB (eNB1). The main issue is about the discovery resource. There may be two solutions:
· Solution 1: eNB1 initiate the resource request procedure when eNB1 receive a request from the UE ([1]). 
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Figure 2 – solution 1 for type2 discovery enhancement flow in the Scenarios: Inter-carrier, inter-eNB
When the UE enters RRC_IDLE, or HO to other eNBs, eNB1 needs to initiate the release procedure to inform eNB2 that the previously requested resource is not needed. Solution 1 can cause significant signalling exchange over X2 or S1 interfaces. Also, it may affect the MME when S1 is used. 

· Solution 2: eNB1 is preconfigured with eNB2’s resource pool information. When a UE request resource, eNB1 allocate the resource on behalf of eNB2. 
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Figure 3 – solution 2 for type2 discovery enhancement flow in the Scenarios: Inter-carrier, inter-eNB
Coordination is required between eNB2 and its nbr eNBs, so that each nbr eNB has a different set of D2D resource pool to avoid the collision.

Solution 1 may be more resource efficient than Solution 2, since the D2D resource is dynamically shared among the eNBs. However, this is a very small benefit, especially considering the UEs may be evenly distributed in all eNBs. In addition, it may be possible that eNB1 may have neither S1 nor X2 with eNB2 for inter-operator case. If so, OAM has to be used to configure the ProSe Discovery resource pool in the eNB1. So the OAM based approach has to be supported anyway. To avoid the significant signalling load over S1/X2, and to have a uniform solution, it is preferred to adopt Solution 2. 
Proposal 1: For inter-carrier, inter-eNB case, the serving eNB can be preconfigured with the ProSe Discovery resource information of a neighbour eNB.
For scheduled resource allocation, the serving eNB validates whether the UE is authorized for ProSe Direct Discovery announcement using the UE context received from MME. It is necessary to convey the authorized ProSe Discovery PLMN ID List to the eNB. One possibility is to enhance current ProSe Authorized IE in both S1 and X2 specs. The possible change is shown as below:
---

9.2.1.99
ProSe Authorized

This IE provides information on the authorization status of the UE for ProSe services.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	ProSe Direct Discovery
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized for ProSe Direct Discovery

	ProSe Direct Communication
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized for ProSe Direct Communication

	
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized for ProSe Direct Communication

	ProSe Direct Discovery PLMN List 
	
	0..<maxnoofProSePLMNs>
	
	

	>PLMN Identity
	M
	
	9.2.3.8
	Indicates the PLMN ID that the UE is authorized to perform ProSe Direct Discovery 


	Range bound
	Explanation

	maxnoofProSePLMNs
	Maximum no. of PLMNs in the ProSe Direct Discovery PLMN list. Value is 16.


--
Proposal 2: For scheduled resource allocation, the serving eNB need to know the authorized PLMN IDs for the UE. It is suggested to enhance current ProSe Authorized IE to include the list of PLMN IDs that the UE is authorized for performing ProSe Discovery.  
3   Conclusion and Proposals

This contribution analyzed the impact to RAN3 regarding the RAN2 agreement on inter-carrier inter-PLMN ProSe Discovery. Our proposals are:
Proposal 1: For inter-carrier, inter-eNB case, the serving eNB can be preconfigured with the ProSe Discovery resource information of a neighbour eNB.

Proposal 2: For scheduled resource allocation, the serving eNB need to know the authorized PLMN IDs for the UE. It is suggested to enhance current ProSe Authorized IE to include the list of PLMN IDs that the UE is authorized for performing ProSe Discovery.  
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