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1. Introduction
In RAN1 #78bis, D2D resource pool configuration was discussed [1-2] and the following conclusions were made regarding the overlapped resource pools [3]:
Agreement: 

· When transmissions of D2DSS/PD2DSCH overlap in time in a given carrier in a single UE with any other D2D channel, the UE transmits D2DSS/PD2DSCH 

· FFS whether the “other D2D channel” can be punctured or is not transmitted

· FFS until RAN1#79: 

· When SA and D2D data overlap in time and frequency in a given carrier in a single UE, the UE transmits SA and not the D2D data

· When any other D2D channel transmissions overlap in time and frequency in a single UE, no behavior is specified. 

· Apart from D2DSS/PD2DSCH, if two D2D channels overlap in time and frequency, which one to receive is up to UE implementation

RAN1 has agreed that up to 20 discovery resource pools (4 transmission resource pools + 16 reception resource pools of neighboring cells), up to 20 Mode 2 SA/data resource pools (4 transmission resource pools + 16 reception resource pools of neighboring cells) and up to 17 synchronization resource pools [4] can be allocated. Also in downlink heavy TDD configurations, UL subframes are quite limited, rendering very small percentage of time/frequency resources for D2D signals. As a consequence, the overlapping between resource pools seems inevitable. 
It is understandable that collision probability would increase due to the overlapped pools when more D2D signals such as discovery, Mode 2 SA and data competing for the limited resources. Thus, certain performance degradation may occur. Nevertheless, the operation flexibility sometimes would outweigh the above mentioned performance issue, so that resource pool overlap is worthwhile for consideration.
In the following sections, different scenarios of resource pool overlapping will be discussed, together with the possible way to resolve it.
2. Overlapping between discovery and communication resource pools
According to RAN1 agreements, the period of discovery resource pool ranges from 32 to 1024 radio frames. While for communication, the period for SA (as well as Mode 2 data) can be {40, 80, 160, 320} ms and the bitmap used for indicating SA/data subframes will repeat across the whole period. Therefore, the overlap of discovery and communication resources seems inevitable. Here the overlap means that either the resources are overlapped only in time, or overlapped both in time and frequency. 
For discovery and Mode 2 SA/data transmission, the exact resources are selected from the resource pool by transmitting UE in a random fashion. When discovery and communication pools are overlapped, it is possible that the UE selects two disjoint frequency resources in the overlapped portion of the two pools. Given the SC-FDMA nature of D2D transmission, the UE can only transmit in one frequency resource, either for discovery or for Mode 2 SA/data. So the question is which should take the priority.
It seems reasonable that the priority order should be decided by eNB who has big picture of resource allocation of discovery and communication resource. By doing this, the negative impact between discovery and communication can be minimized. For example, if discovery period is relatively large and discovery subframes are relatively sparse with period, then eNB may configure that discovery transmission has higher priority.
Proposal 1: in the overlapped region of resource pools, the priority between discovery transmission and Mode 2 SA/data transmission shall be decided and signaled by eNB. 
3. Overlapping of communication resource pools

SA resource pools (mode 1 and mode 2) and data resource pools are defined for D2D communication. We note that then two possible overlapping scenarios should be addressed: overlapping between the associated communication resources (associated SA and data resource pool) and overlapping between non-associated resources (overlapping between SA and SA, and overlapping between SA and non-associated data).
3.1. Issues of associated D2D communication resource overlapping
For mode 2 communication, a data resource pool is linked to a SA resource pool. Considering some TDD configurations with sparse UL subframes, allowing overlapping of associated SA and data subframes would provide additional flexibility to alleviate the scheduling restriction due to the sparse UL subframes.
For example for TDD configuration 2 or 4, all UL subframes may need to be indicated as data subframe to accommodate VoIP transmission.  And then, partial UL subframes can still be allocated to SA which causes overlapping of SA subframes and data subframes, as shown in Fig.1. In both Case A and Case B, from a single UE’s perspective, only one signal can be transmitted to fulfill the SC-FDMA property. In our view, higher priority should be given to SA transmission in the overlapped region, for two reasons: 1) as a control channel, SA is more important than the traffic data channel; 2) detection of SA can facilitate certain collision avoidance. Since the data would be punctured, receiving UEs do not need to decode the data when they detect SA in this subframe.
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Figure 1 Example of overlapping between associated SA and data
Proposal 2: from a UE prospective, SA transmission should have higher priority than that of the associated Mode 2 data transmission when SA pool and data pool are overlapped.
3.2. Issues of non-associated SA/data resource overlapping
As up to 4 SA/data resource pools can be configured and they may have different resource periods, the overlapping between these pools may be inevitable as well. 
This issue may be left to implementation. For instance, the UE transmits SA irrespective of overlapping with other non-associated SA/data resource pools; receiving UE expects to try to decode communication signals belonging to each SA/data resource pool. However, performance may be degraded due to the interference between signals potentially transmitted in different pools.
Another option is to give priority to SA. In other words, the UE would not transmit data in the region overlapped with another non-associated SA resource pool. This will affect the performance of the data in the overlapping region. However, it would benefit the performance of SA, as there would be no resource collision between this UE’s data and other UE’s potentially transmitted SA. 
Note that dropping data in the overlapping region would not affect the transmitting UE resource selection for Mode 2 communication.

Proposal 3: when non-associated SA and data resource pools are overlapped, a UE should not transmit mode-2 data if the resource of mode-2 data is within a non-associated SA pool.

3.3. Overlapping issue between TX and RX resource pool
More specifically, the issue referred here is about the resource overlapping between TX pool and RX pools (neighboring cells’ TX resources), and between RX resources linked to different cells.
Regarding resource overlapping between TX pool and RX pool, the resources are actually in different cells from transmitting UE’s perspective, thus there is no priority issue. For example, the transmitting UE could still transmit D2D signal in the overlapped region. The interference of signals in the overlapped region is similar to inter-cell interference. For receiving UEs, they may be able to decode both signals successfully in the overlapped region. If UE has requirements both for reception and transmission, whether to receive or to transmit can be up to UE implementation, e.g. depending on UE’s traffic requirements. An example is shown in Fig.2.
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Figure 2 Example of overlapping between TX and RX resource pool
While for the overlapped resources between RX pools, the overlapping resources are actually different cells’ TX resources, the overlapping issues can still be left as UE implementation, in other words, UE decides how to receive D2D SA or data when RX resource pools collision occurs. Still, UE may be able to decode both signals successfully in the overlapped region.
Proposal 4: Resolving of overlapping issues between TX pool and RX pool and between RX pools can be up to UE implementation.
4. Summary
In this contribution, remaining details for D2D resource pool configuration were discussed, focusing on the prioritization of overlapped D2D resource pools. Based on the discussions, we have the following proposals.
Proposal 1: in the overlapped region of resource pools, the priority between discovery transmission and Mode 2 SA/data transmission shall be decided and signaled by eNB. 
Proposal 2: from a UE prospective, SA transmission should have higher priority than that of the associated Mode 2 data transmission when SA pool and data pool are overlapped.
Proposal 3: when non-associated SA and data resource pools are overlapped, a UE should not transmit mode-2 data if the resource of mode-2 data is within a non-associated SA pool.

Proposal 4: Resolving of overlapping issues between TX pool and RX pool and between RX pools can be up to UE implementation.
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