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1
Introduction
In this contribution, we concentrate on how in-coverage D2D UEs achieve radio resource sharing through the radio resource allocation of eNB. Here, we assumed the eNB will provide a centralized approach to assign radio resource for D2D UEs. Because of short communication distance of D2D Proximity service, the eNB can assign multiple UEs to share radio resource without causing severe interference. With appropriate arrangement, sharing radio resource will improve the bandwidth efficiency. However, radio resource sharing would also create mutual interference. For RAN, two supporting information may help the eNB to solve this problem: a) Location information, and b) Discovery message. However, RAN2 needs to clarify some issues before the supporting information can be applied for the D2D radio resource allocation. 
For location information, the first issue is RAN can’t access the location information directly.  Second, when a ProSe group covers lots of member UEs for ProSe group communication, it would be difficult for the eNB to analyze the influence of the ProSe group to other UEs by collecting location information of the member UEs. Third, location information may also create lots of backhaul signaling overhead in the Inter-eNB and Inter-PLMN D2D scenarios. 
For discovery message, now RAN can’t identify the discovery messages received from different UEs because now AS layer transmits discovery messages transparently. Furthermore, signaling overhead will also increase because eNB needs UEs to report the neighbor UEs which they detect through discovery messages.

   Because of the pending issues of radio resource sharing, we propose that RAN2 needs further study on how to achieve radio resource sharing for D2D discovery and D2D communication. 
2         Discussion 
Because of the short communication range of D2D communication, it increases the possibility that in-coverage UEs share radio resource for both D2D discovery and communication through the allocation of eNB. For D2D discovery, the Type 2 discovery procedure, which the eNB allocates resources for discovery signal transmission on a per UE specific basis, is agreed [2]. For D2D communication, eNB can allocate same radio resource for different ProSe groups distant from each other. To RAN, two supporting information may help the eNB to decide the D2D radio resource allocation: 1) Location information, and 2) Discovery message. However, RAN2 needs to clarify some issues before the supporting information can be utilized by RAN.  
a) Location information 
In [1], location information is already applied in the EPC-level ProSe D2D discovery progress. In the EPC-level ProSe discovery, the Gateway Mobile Location Center (GMLC) provides location information for EPC to discover neighbor UEs. Therefore, RAN could also consider applying location information as the reference to allocate radio resource for UEs which are distant to each other. By accessing GMLC, the eNB can obtain location information without signaling overhead in the air link.
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Fig. 1 Architecture for EPC-level ProSe discovery using C-plane location services [1]
However, there are some issues for the eNB to access the location information:
First, based on the architecture for EPC-level discovery using C-plane location services, which is plotted in Fig. 1, there is no interface between the GMLC and RAN. If RAN needs location information for D2D radio resource allocation, RAN may need to think about how to obtain the location information based on this architecture or other possible solutions. 
Second, when the ProSe group covers lots of member UEs, it would be difficult for the eNB to analyze the influence of the ProSe group to other UEs by collecting location information of the member UEs in the ProSe group.  
Third, based on the ProSe direct communication scenarios in SA2, it is possible that the members of one ProSe group are served by different eNBs (scenario 1D) or even different PLMNs (scenario 1E). The resource allocations for scenario 1D and scenario 1E still need further study. However, it would be difficult for the eNB to access the location information of UEs in the neighbour cells or other PLMN(s). Both of the two conditions would cause overhead to the backhaul network.
Through the discussion about location information, it is reasonable to assume the location information is applied when the eNB wants to consider the radio resource sharing between a few UEs. Besides location information, RAN can also verify if UEs would interfere each other by requiring UEs to broadcast / receive discovery messages in the air link. 
b) Discovery message
In D2D direct discovery, UEs search neighbour UEs by receiving the D2D discovery messages. Therefore, for D2D communication, D2D discovery message is also one of the signals which could be utilized for UE to identify the possible interference sources around the UE. In RAN discussion [2], the Type 2B discovery procedure, which the resources for discovery signal transmission are semi-persistently allocated on a per UE specific basis, is agreed. When an UE broadcasts the discovery message semi-persistently, the discovery message can be a stable reference message for other UEs to identify the influence from the broadcasting UE. However, there are some issues for eNB to take advantage of the discovery messages. 
First, RAN lacks a layer 2 ID to identify the D2D discovery messages from different UEs. In the upper layer, D2D discovery messages are identified by different ProSe UE Identity and ProSe Application Identity, which are contained in the payload of D2D discovery messages. Now, RAN2 has agreed that

“ProSe UE Identities and ProSe Application Identities are assigned/re-assigned/allocated in upper layers and Access Stratum transmits them transparently.”[3] 
Without decoding the ProSe UE identities in AS, MAC layer can’t identify the UE who transmits the discovery message. So, a Layer 2 ID may be needed by RAN. However, a Layer 2 ID would increase the signalling overhead. 
Second, to identify the possible interference source, UEs need to broadcast discovery messages and report the Layer 2 IDs which they have detected to the serving eNB. Both broadcasting discovery messages and Layer 2 ID report will create signalling overhead.  So, RAN2 may need to discuss how to decrease the signalling overhead if discovery message is considered as the supporting information for D2D radio resource sharing. 
In this discussion, we have discussed the pending issues when the location information and discovery message are considered for the D2D radio resource sharing. Because of these pending issues, we propose RAN2 to further study how to achieve radio resource sharing for ProSe D2D service. 
3
Conclusion 
Based on our discussion, we propose:
Proposal 1: RAN2 needs further study on how to achieve radio resource sharing for D2D discovery and D2D communication. 
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