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Discussion
1 Introduction
This paper discusses resource coordination of D2D resources between in-coverage and out-of coverage and signaling details. 
2 Discussion

2.1 Resource coordination strategies between in- and out-of coverage UEs
We can consider two resource coordination strategies to enable D2D communication between UE in-coverage and out-of-coverage when UE only using preconfigured resource for D2D communication enters network coverage as shown in the Figure1. 
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Figure1. Scenario - entering network coverage
Strategy 1: Resource coordination with resource pool information forwarding to out-of-coverage UEs 
If preconfigured resource pool for transmission out of coverage is not overlapped with signaled resource pool for transmission in coverage, the above resource coordination strategy cannot work because of the absence of overlapping resource. In this case the following resource coordination strategy based on resource pool information forwarding is needed:

Assume that all UEs were configured with preconfigured resource pool. 

When UE enters a cell coverage and identifies that the resource pool signaled by the cell for transmission is not overlapping with the preconfigured resource pool, the UE forwards the signaled resource pool to out-of-UEs. If out-of-coverage UE receives the in-coverage resource pool information, it replaces the current resource pool (e.g. preconfigured pool) by the received resource pool. 

Then the in-coverage UE and out-of-coverage UEs commonly utilize the resource pool signaled by UE, which enables continuation of D2D communication between in- and out-of-coverage UEs.  

In summary, this strategy requires forwarding of in-coverage resource pool to out-of-coverage UEs and all UEs utilizes the same resource pool for transmission and reception. 
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Figure1. Resource coordination with strategy1 upon entering network coverage
Comments:
· 
Note that since this strategy requires switching resource pool by UEs, there would be (a short) interruption of D2D communication when a UE first enters network coverage in this strategy.(cons)

· 
Note that since all UEs shares the common resource set, all UEs have higher degree of freedom in resource selection, than the strategy2 (see below). 

Strategy 2: Resource coordination without resource pool information forwarding to out-of-coverage UEs
If preconfigured resource pool for transmission out of coverage is overlapped with signaled resource pool for transmission in coverage, following resource coordination strategy can be used:

Assume that all UEs were configured with preconfigured resource pool. 

When a UE enters a cell coverage and identifies that the resource pool signaled by the cell for transmission is overlapped with the preconfigured resource pool, the UE restricts its transmission resource within the overlapping resources. Then since transmission resources used by this UE still remain within a subset of the preconfigured resources, out-of-coverage UEs can receive the transmission of the in-coverage UE without any change on reception resource pool. 

Note that for reception the in-coverage UE preserves the preconfigured resource pool to receive transmission by out-of-coverage UEs.    

In summary, this strategy requires no forwarding of in-coverage resource pool to out-of-coverage UEs because in-coverage UE performs autonomous resource restriction for transmission. 
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Figure2. Resource coordination with strategy2 upon entering network coverage
Comments:

· 
Note that since there is no switching of resource pool by UEs, there is no interruption of D2D communication when UE enters network coverage in this strategy. (pros)

· 
Note that, if the amount of overlapping resources is not enough, the degree of freedom in resource selection by the in-coverage UE will be limited, possibly resulting in increasing collision probability. (cons)

In our view, strategy1 should be a baseline as we cannot guarantee that there is overlapping resource between out-of-coverage resource pool and in-coverage resource pool. 

Proposal 1
Out-of-coverage UE follows in-coverage resource pool. This is enabled by in-coverage resource pool forwarding where in-coverage UE signals in-coverage resource pool to other UEs including out-of-coverage UEs, and other UEs applies the received resource pool. 

2.2 Forwarding of in-coverage resource pool 
For UE entering network coverage, it should be discussed when and how often it should perform forwarding the in-coverage resource pool to out-of-coverage UEs. 
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Figure 3. Illustration of the proposed forwarding
Figure 3 illustrate the proposed scheme for in-coverage resource pool. Let us assume that UE1 comes to the outer ring of the ring-shaped coverage area from out-of-coverage area. The ring-shaped coverage can be defined as two measurement thresholds signaled by the cell (i.e. high- and low threshold).

Upon approaching outer ring, the UE may be required to stars to perform forwarding. Upon initiating the forwarding, the UE should use transmission resources that are currently monitored by the out-of-coverage UEs. To ensure the higher probability of reception of the in-coverage resource pool by out-of coverage UEs, the UE may better repeat forwarding (e.g. periodic forwarding) 
Upon approaching inner ring as the UE moves further inside the network coverage, it seems inefficient for the UE to continue the forwarding because of far distance between the UE and out-of-coverage UEs. So the UE is allowed to stop the forwarding
The above operations can be realized by RSRP threshold criteria or dedicated configuration. 

Proposal 2
When UE enters in-coverage, UE signals in-coverage resource pool information. RSRP threshold or dedicated configuration can be used to control the signaling. 

3 Conclusion
Proposal 1
Out-of-coverage UE follows in-coverage resource pool. This is enabled by in-coverage resource pool forwarding where in-coverage UE signals in-coverage resource pool to other UEs including out-of-coverage UEs, and other UEs applies the received resource pool. 

Proposal 2
When UE enters in-coverage, UE signals in-coverage resource pool information. RSRP threshold can be used to control the signaling. 
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