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1 Introduction

In the online device to device (D2D) communication discussion of RAN1 #76 meeting, the question that how UE knows it’s in coverage or out of coverage was put to attention. In the RAN plenary #63 meeting, a work item [1] on LTE D2D proximity services was approved, which specifies the study of UE behaviors, particularly in communication, based on different coverage scenarios. In order to minimize its impact (interference) on the legacy LTE networks, the UE must know the network coverage situation to correctly perform corresponding D2D communication. In this paper we share our views on this fundamental but important issue.   

The following agreements were made with respect to D2D coverage and mode selection at the RAN2 #85bis 

meeting [2]:
1
A UE is considered in-coverage if it has a serving cell (CONNECTED) or is camping on a cell (IDLE). 

2
If a UE is out of coverage it can only use mode 2.

3
If a UE is in coverage it may use mode 2 if the eNB configures it accordingly. 

4
If a UE is in coverage it may use mode 1 if the eNB configures it accordingly.  

4a
If the UE is instructed to use mode 1, there may be exceptional cases where the UE is allowed to use mode 2 temporarily  (criteria are FFS (e.g. if UE fails to establish an RRC connection….))

4b
We intend to define the exceptional cases rather than an edge-of-coverage “state”. 

2 Discussion
If the UE is in RRC_CONNECTED mode and there is normal RRC connection between UE and eNodeB, or if the UE is in RRC_IDLE mode and camps on a LTE cell so as to be ready for receiving eNodeB information, the UE should be within the network coverage and use Mode 1 resource allocation. 

Proposal 1: 

· If a D2D capable UE has a serving cell (CONNECTED) or is camping on a cell (IDLE); it is in coverage and shall use Mode 1 for resource allocation.
On the other hand, the network coverage is tpically defined by the downlink received power, which is also specified in the study item [3] for D2D. In the current 3GPP, there is already a downlink signal strength measurement with respect to downlink cell-specific reference signal (CRS). It is monitored by the UE for the purpose of indicating out-of-sync/in-sync status to higher layers. The physical layer in the UE shall in radio frames where the radio link quality is assessed indicate out-of-sync to higher layers through radio link failure (RLF) report when the radio link quality is worse than the threshold Qout. If the UE in RRC_CONNECTED mode encounters any exceptional problem like radio link failure occurring or can’t establish RRC connection, it can’t get controlled by eNodeB.   
Observation 1: 

· If a D2D capable UE encounters any exceptional RRC connection problem, the UE eventually moves to RRC_IDLE mode.
However, as summarized in [4], reusing the out-of-sync definition for UE out of network coverage (OoC) detection in relation to D2D communication has several problems. In fact, even the RLF is correctly reported so as to be a good OoC indication for that situation, it is for the primary cell coverage only, the UE may still be in the coverage of other usable networks in the same area. If the mode 2 is supported anywhere in coverage, it would be hard to make clear area which is not allowed to use mode 2. Then, it would be simpler to let a cell allow to use mode 2 anywhere if the cell supports mode 2. If the mode 2 is not supported in coverage, UE should swith to mode 2 based on OoC detection. 
Proposal 2: 

· For Mode2 non supported cell, OoC detection and Mode 2 selection should be done in idle mode of LTE service.
· For Mode2 supported cell, UE in RRC_IDLE can use Mode 2 in coverage  
3 Summary

Based on the discussion above, we propose the following:
Observations: 

· If a D2D capable UE encounters any exceptional RRC connection problem, the UE eventually moves to RRC_IDLE mode.
Proposals: 

· If a D2D capable UE has a serving cell (CONNECTED) or is camping on a cell (IDLE); it shall use Mode 1 for resource allocation.
· For Mode2 non supported cell, OoC detection and Mode 2 selection should be done in idle mode of LTE service.
· For Mode2 supported cell, UE in RRC_IDLE can use Mode 2 in coverage  
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