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1) Introduction

Inter cell D2D discovery has been discussed at several RAN group meetings [1], [2]. This contribution provides some further considerations on resource pool strategy for this topic.

2) Discussion

At RAN2 86, we have the following agreements regarding inter- and intra-frequency neighbor cell support [3]: 

Agreements

· Support both deployment scenarios for inter-cell discovery: 1) synchronized deployment, and 2) asynchronized deployment. 

· Support both resource allocation strategy of operator: 1) overlapping discovery resource between cells, 2) non-overlapping discovery resource between cells

· The serving cell may provide in SIB information which neighbour frequencies support ProSe discovery. 

· For synchronized, full-overlapping, intra-frequency deployment, the eNB provides just one resource pool (no D2DSS information required)

Regarding resource pool strategy of operator, actually we can identify two categories. The first category is a fully uncoordinated case, i.e., each eNB (or relay node) allocates its own resource pool independently. Alternatively, the resource pool allocation of a particular eNB could be impacted by the resource allocation status of its neighbor eNBs, i.e., resource pool allocations among different eNBs are coordinated. Through coordination, the resource pools of different eNBs can be fully overlapping, fully non-overlapping, etc.

Proposal 1: 
Resource allocation strategies could be better categorized as uncoordinated case and coordinated case. Under coordinated case further scenarios could be identified such as fully overlapping, fully non-overlapping etc.
The advantage of uncoordinated case is that each eNB can configure its own resource pool based on its own situation, for example the D2D data load. This method may reduce the amount of signaling or O&M effort, since it does not consider any coordination between different eNBs. In addition, it is quite suitable for the asynchronous deployment.

Proposal 2: 
Consider uncoordinated resource allocation strategy as a starting point, then study other cases gradually. 
Considering inter cell D2D communication, a D2D receiver will monitor the union of  SA resource pools or mode 2 resource pools of its serving cell and all neighbour cells in order to ensure that it receives all related D2D information. Hence, the possible resource pools to be monitored for D2D reception could be quite a lot. In addition to this issue, another particular problem is that a UE may monitor a resource pool even if it is not involved in the corresponding D2D group operation, since a UE gets a D2D group ID after decoding SA. 

A large number of resource pools to be monitored will cause a few issues. For example, the UE power consumption will be increased. Additionally, for a UE with only a single RF chain, monitoring a particular resource pool means it cannot have WAN downlink reception during that period. A large monitor zone means a D2D UE will not have enough resources (both time and frequency domain) to get WAN reception, and therefore its throughput is reduced. The system throughput will be reduced if many UEs involved in D2D communication have this issue. Hence, we have the following proposals:

Proposal 3: 
The impact of the size of the monitoring zone per D2D UE on the WAN performance should be investigated. 

Proposal 4: 
A minimum requirement could be set up for the size of resource pool being monitored. 

For synchronous deployments, one possible way to reduce the size of the monitoring zone is to have a fully overlapped resource pool across neighbour cells (either pre-configured or semi-static) within the same frequency layer. This method may reduce the signalling amount used for the inter cell D2D discovery/communication as well. However, one disadvantage of this method is that an eNB cannot configure a particular resource pool based on its own conditions, for example the D2D data loading. Even with this disadvantage, we think this method still needs to be investigated due to its simplicity and efficiency. Since exchanging information over X2 interface is excluded from Release 12, methods which can exchange information among different eNBs, such as through cell edge UE/O&M system or even revisiting previous conclusion, could be investigated.
Proposal 5: 
An overlapped resource pool across neighbour cells within the same frequency layer should be considered, and methods used to exchange information among different eNBs need to be investigated.
3) Conclusions

In this contribution we consider the resource pool strategy for inter cell D2D discovery and propose the following five proposals.
Proposal 1: 
Resource allocation strategies could be better categorized as uncoordinated case and coordinated case. Under coordinated case further scenarios could be identified such as fully overlapping, fully non-overlapping etc.
Proposal 2: 
Consider uncoordinated resource allocation strategy as a starting point, then study other cases gradually. 
Proposal 3: 
The impact of monitoring size per D2D UE on the WAN performance should be investigated. 

Proposal 4: 
A minimum requirement could be set up for the size of resource pool being monitored. 

Proposal 5: 
An overlapped resource pool across neighbour cells within the same frequency layer should be considered, and methods used to exchange information among different eNBs need to be investigated.
We suggest these proposals to be considered during the inter cell D2D study.
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