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1 Introduction
This paper discusses the need of resource coordination of D2D resources between in-coverage and out-of coverage. This paper also provides preliminary discussion on how to achieve such resource coordination. 
2 Discussion
2.1 Description of scenario 
Let us assume that UE 1, 2, 3 have been in NW coverage. Due to mobility, UE1 and UE3 now moves away from NW coverage while UE2 is in NW coverage, as shown in Figure1, and upon detecting “out NW coverage”, UE1 and UE3 may autonomously revoke NW controlled authorization applied in NW coverage and then invoke preconfigured authorization to enable D2D-C out of coverage. 
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Figure1. Description of scenario
2.2 D2D configuration transition upon leaving coverage
When UE1 and UE3 move out of coverage, UE may immediately replace D2D configuration with other D2D configuration. This may incur the following problems:
Inter-group interference 
Let us assume that UE1 and UE3 are in the same group and UE2 is in other group. To invoke preconfigured authorization by UE1 and UE3 may also invoke D2D radio resources and other configurations that are preconfigured for out of coverage. If the preconfigured D2D radio resource and configuration may be different from what were previously used within NW coverage, D2D transmission by this UE1 and UE3 out of coverage may interfere with D2D transmission by other UE2 within network coverage, if transmission resources of the two groups are overlapped, as shown in Figure2. 

Intra-group communication loss
Assuming that those two UEs (UE1 and UE2) are in the same group and having communicated via D2D, if UE1 moves out of NW coverage as shown in Figure1 and accidentally changes its resources and configuration onto preconfigured resources and configuration that are not shared by the UE2, they may lost mutual communication due to non-overlapped transmission resource pool of the two groups, as shown in Figure2.
We describe the problem only for the scenario when UE is leaving coverage. The same problem may happen when UE is entering coverage, e.g. when UE2 in Figure1 is entering coverage and it follows NW controlled D2D resource rather than preconfigured resources. 
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Figure2. Using overlapped resources may incur potential interference to other group UE, while using non-overlapped resource are potential communication loss with same group UE
Observation

Change of D2D configuration upon leaving/entering coverage may incur interference and communication loss problem

To tackle down the communication loss problem, we can consider the approach that NW controlled D2D resources for in-coverage and preconfigured D2D resources for out of coverage are coordinated such that UE in coverage and UE out of coverage use the same or highly overlapped resource pool. 
Proposal 1
Consider resource coordination between in coverage D2D resource and out of coverage D2D resource, as a potential solution to a communication loss problem that may happen upon entering/leaving coverage.      

2.3 Resource coordination

Resource coordination can have two different approach:
· Approach1: Let out-of coverage UEs follow in-coverage resource pool.
· Approach2: Let in-coverage UEs follows out-of coverage resource pool. 
The second approach seems not appropriate as any presence of our-of coverage UE operation would incur massive network configuration, e.g. update of system information indicating the D2D resource pool or a number of dedicated signaling to update D2D resource pool is required when network becomes to consider out of coverage resource pool.  

Proposal 2
For partial coverage scenario, develop resource coordination method that makes it possible for out-of coverage UEs to follow in-coverage resource pool.       

The easiest way to realize the proposal2 is that in-coverage UE provides (broadcast in this release) its identified resource pool toward out-of coverage UEs. Then when out-of coverage UEs receives the resource pool from in-coverage UE, it has to follow received resource pool instead of e.g. preconfigured resource pool. That is, preconfigured resource pool can be used only when UE does not receive any in-coverage resource pool from UEs of its group.  

There may be a couple of issues to discuss to make resource pool forwarding work. One key issue related to transmission of the resource pool is when and how often UE in network coverage should forward the resource pool. Another key issue related to reception and handling of resource pool is that if UE out of coverage receives multiple resource pools from multiple UEs in NW coverage, what shall they do, as shown in Figure3?
Proposal 3
Discuss when and how often in-coverage should broadcast its resource pool.       

Proposal 4
Discuss handling of multiple resource pool(s) often in-coverage should broadcast its resource pool.       
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Figure3. Forwarding of resource pool

3 Conclusion
Proposal 1
Consider resource coordination between in coverage D2D resource and out of coverage D2D resource, as a potential solution to a communication loss problem that may happen upon entering/leaving coverage.      

Proposal 2
For partial coverage scenario, develop resource coordination method that makes it possible for out-of coverage UEs to follow in-coverage resource pool.       

Proposal 3
Discuss when and how often in-coverage should broadcast its resource pool.       

Proposal 4
Discuss handling of multiple resource pool(s) often in-coverage should broadcast its resource pool.       
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