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1 Introduction
A resource pool configuration for D2D communication has been discussed through last RAN2 meetings. In this contribution, we would like to clarify further on this issue. 
2 Discussion
Regarding a resource pool for D2D communication, the following progresses were made at RAN2#85 [1]: 
· All UEs (Mode 1 and Mode 2) are provided with a resource pool (time and frequency) for reception.

· For Mode 2, UEs are provided with a resource pool (time and frequency) from which they choose resources for transmitting D2D communication.
And based on RAN1#76, it is assumed Mode-1 is used for in-coverage and Mode-2 is used for out-of-coverage [2].
With the above progress, within the D2D communication group naturally it is assumed separate resource pool will be configured for the reception and for the transmission in Mode-2. For Mode-1, it is not clear whether the eNB should schedule UL resource within the resource pool for reception. In our opinion, the eNB should schedule UL resource within the resource pool for reception, in order other receiving UEs not to miss the D2D communication. 
[Proposal-1]: For Mode-2, RAN2 is asked to confirm separate resource pool can be configured for reception and transmission. 
[Proposal-2]: For Mode-1, RAN2 is asked to confirm resource pool only for reception is configured for the UE and the eNB should schedule UL resource within the resource pool for reception. 
It is not clear how many resource pools for reception should be configured for a D2D communication group. One to four pools were proposed by companies. In our opinion, the simplest option would be to use single common resource pool for reception regardless of in-coverage and out-of-coverage. Some argues considering the different load condition per cell and handling of interference among D2D communications between in-coverage and out-of-coverage, at least two reception pools would be good. However to us, it is more like transmission aspect and there is no critical need-case to have multiple resource pools for reception. In our opinion, single common resource pool for reception should be the baseline and for multiple resource pools for reception, the use-case should be clearly justified further. With the single common resource pool for reception, a receiver does not need to know if it will receive Mode-1 or Mode-2 based transmission. 
[Proposal-3]: Single common resource pool for reception should be baseline regardless of in-coverage and out-of-coverage. A receiver does not need to know if it will receive Mode-1 or Mode-2 based transmission. 
It was indicated as FFS on how to configure resource pool for in or out of coverage. For out-of-coverage case, pre-configuration, e.g. by D2D server at D2D registration, OMA DMA, etc. would be the easiest option. Some proposed resource pool configuration should be forwarded by the UE where locates in coverage. However to us, considering feasibility of the pre-configuration option, complexities and specification efforts for forwarding resource pool configuration to the UE for out-of-coverage, it seems forwarding resource pool configuration to the UE for out-of-coverage is not essential. For in-coverage case, the resource pool for reception may be configured by system information. However with the proposal-3, it seems there is no need of it. 
[Proposal-4]: Resource pools for out-of-coverage would be configured by pre-configuration option. If proposal-3 agreed, the resource pool for in-coverage would be also configured by pre-configuration option.  
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Figure-1 describes how the partial-coverage can work with the above proposals. 
Figure-1. Resource pools for partial-coverage
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In addition, it would be questionable how to configure resource pool among different D2D communication groups. In the configuration point of view, the simplest option would be to use single common resource pool for whole D2D communications. However there could be several different D2D communication groups such as policemen, firemen, FBI, etc. So it would be undesirable to share single common resource pool for whole D2D groups since the importance of each group communication should be different. With that reason, in general we propose to allow separate resource pool configuration for a D2D communication group. In order to achieve that, either TDM-based or FDM-based resource pool configuration can be considered. Figure-2 describes FDM-based resource pool configuration for different D2D communication groups and Figure-3 describes TDM-based resource pool configuration for different D2D communication groups. As one of drawbacks of TDM-based resource pool configuration, the utilization of the resources would be inefficient especially for small sized packet transmission. Note within a D2D communication group, FDM of multiple concurrent sessions by different members of the same communication group is not possible due to half-duplex characteristics. So within a group, only one UE can transmit in one TTI. Therefore, in principle it would be good to allow FDM-based resource pool configuration also. However for FDM-based resource pool configuration, in-band emission and half-duplex issues probably need to be considered if the UE belongs to multiple D2D communication groups. Since it is more RAN1 issues, so probably it would be good to ask RAN1 whether they are significant problems in allowing FDM-based resource pool configuration or not.
Figure-2. FDM-based resource pool configuration. 
   Figure-3. TDM-based resource pool configuration
[Proposal-5]: RAN2 is asked to check the common understanding on the following issues

· If configuration of the separate resource pool for different D2D communication group is allowed

· If both TDM and FDM based resource pool configuration is feasible

· If only one UE is allowed to transmit in one TTI within a D2D communication group
3 Conclusion

In this contribution, we have seen the issues of the resource pool configuration and the following proposals are made: 
[Proposal-1]: For Mode-2, RAN2 is asked to confirm separate resource pool can be configured for reception and transmission.
[Proposal-2]: For Mode-1, RAN2 is asked to confirm resource pool only for reception is configured for the UE and the eNB should schedule UL resource within the resource pool for reception.
[Proposal-3]: Single common resource pool for reception should be baseline regardless of in-coverage and out-of-coverage. A receiver does not need to know if it will receive Mode-1 or Mode-2 based transmission.

[Proposal-4]: Resource pools for out-of-coverage would be configured by pre-configuration option. If proposal-3 agreed, the resource pool for in-coverage would be also configured by pre-configuration option.

[Proposal-5]: RAN2 is asked to check the common understanding on the following issues

· If configuration of the separate resource pool for different D2D communication group is allowed

· If both TDM and FDM based resource pool configuration is feasible

· If only one UE is allowed to transmit in one TTI within a D2D communication group
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