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1
Introduction
  In this contribution, we analyze different interference scenarios that will help RAN2 to decide  resource allocation schemes for ProSe services. In particular, we focus on the time-frequency resource allocation for the ProSe group to implement D2D communication (discovery). Our discussion is based on three resource allocation options:
Option 1: Dedicated radio resource for each of ProSe groups 

Option 2: ProSe groups reuse the radio resource of cellular UEs
Option 3: ProSe groups share radio resource with other ProSe groups
Based on our discussion, we propose that RAN2 should analyze the influence of interference when considering radio resource assignment for the ProSe services.

2         Discussion 
At the RAN2#83bis meeting [4], it was agreed that RAN2 needs to further study the radio resource allocation for both D2D discovery and D2D communication. Also, RAN2 needs to support D2D discovery for RRC_Connected D2D UEs and RRC_idle D2D UEs. In this contribution, we analyse the interference scenarios for in-coverage ProSe groups using uplink radio resource for ProSe services. Our analysis is based on three allocation options: 
Option 1: Dedicated radio resource for each of ProSe groups 

Option 2: ProSe groups reuse the radio resource of cellular UEs
Option 3: ProSe groups share radio resource with other ProSe groups  
Option 1: Dedicated radio resource for each of ProSe groups 

   In option 1, ProSe groups are allocated dedicated radio resource for D2D communication (discovery). For RRC_idle D2D UEs, since there is no uplink synchronization, the transmission of D2D signals will result in interference to cellular UEs at eNB, as shown in Fig. 1. The interference can be very large if the ProSe group is close to the eNB and the victim cellular UE is located at the cell edge. 
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Fig.1 Interference to cellular UE at eNB due to RRC_idle D2D UE lacks uplink synchronization.
Option 2: ProSe groups reuse the radio resource of cellular UEs
   In option 2,  in-coverage ProSe groups are assumed to reuse the radio resource of cellular UEs. Based on this assumption, two interference cases, Case 1 and Case 2, need to be considered.   
Case 1: Cellular UEs -> D2D UEs 
Because of using the same radio resource, the cellular UE induces interference to the receiver of ProSe group. The interference can be severe when both the ProSe group and cellular UE are located at the cell edge and both of them are close to each other. 
Case 2: D2D UEs -> eNB   
   In Case 2, it is assumed that the ProSe group is close to the eNB and the cellular UE is located on the cell edge. In this condition, ProSe group creates interference to eNB because of the reuse of radio resource. 
Note that the timing misalignment problem still exists in the option 2 when RRC_idle D2D UEs want to implement D2D communication (discovery) in the ProSe groups.  
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Fig.2 Interference due to the ProSe group reuses the radio resource of cellular UEs and 
RRC_idle D2D UE lacks uplink synchronization.
Option 3: ProSe groups share radio resource with other ProSe groups
  In option 3, ProSe groups share radio resource with other ProSe groups and so nearby ProSe groups interfere with each other. For in-coverage ProSe groups, the mutual interference could be solved by resource allocation based on the location information from the EPC level [1]. However, the timing misalignment problem still exists when RRC_idle D2D UEs implement D2D communication (discovery) in the ProSe groups.
Because resource allocation and timing misalignment problem cause different interference scenarios, we propose RAN2 to analyze the influence of interference when considering radio resource allocation for the ProSe services.
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Fig.3 Interference due to ProSe groups share the radio resource and RRC_idle D2D UE lacks uplink synchronization.
Proposal 1: RAN2 should analyse the influence of interference when considering radio resource allocation for the ProSe services. 

3
Conclusion 
Based on our discussion, we suggest RAN2 to consider the following proposal:
Proposal 1: RAN2 should analyse the influence of interference when considering radio resource allocation for the ProSe services.  
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