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1. Introduction

During the RAN1 #76bis meeting, several aspects for D2D resource allocation have been agreed. The first aspect is for the eNB side resource configuration on D2D transmitter UE under Mode 1, where to use PDCCH or EPDCCH to indicate the transmission opportunities for D2D scheduling assignment (SA) and data [1].
	Agreements for Mode 1 transmission,
· eNodeB or Rel-10 relay allocates resources to a D2D transmitter for SA and Data using PDCCH or EPDCCH

· FFS: Linkage between SA and Data
· FFS: Separate grant for Data
· Single grant can schedule multiple Data transmission opportunities
· The multiple opportunities can be used for the multiple transmissions of a single TB
· The multiple opportunities can be used for the transmissions of multiple TBs
· FFS: Which entity decides how each transmission opportunity is used
· FFS: Single grant can schedule single SA transmission
· Single grant can schedule multiple SA transmissions
· FFS: Whether the multiple SA transmissions are of the same SA or different SA
· FFS: C-RNTI or another UE-specific RNTI is used at least for scrambling of CRC of a  D2D grant
· eNodeB or Rel-10 relay controls transmission power of SA and Data using PDCCH or EPDCCH


Another aspect is for the semi-static resource pool configuration on SA [1]. 
	Agreements:
· Semi-static pool(s) of resources can be allocated for SA

· eNodeB may broadcast the information about the SA resource pool using SIB for D2D UE
· Transmission pool for Mode 2 
· Reception pool(s) for Mode 1 and Mode 2 
· UE is not required to decode neighboring cell SIB


From current agreements, it can be found that the D2D UEs can acquire the D2D link resource allocation both from eNB broadcasted information semi-statically and PDCCH/EPDCCH dynamically. However, since the cellular and D2D communication can be multiplexed in the same subframe, for D2D receiver UEs, it is possible that the D2D data scheduled by D2D SA and the cellular data simultaneously exist on the same subframe, which results in collision. 
In this contribution, some of our considerations for this potential problem will be provided. 
2. Discussions
2.1. Potential Scheduling Collision for D2D Receiver UE
Currently, for D2D Mode 1 transmission, the D2D UE can actually get two differente pieces of information from the eNB related to resource allocation. The first one is the reception pool(s) from the eNB broadcasted semi-static signalling; the second one is the dynamic SA/Data transmission opportunities. Since the eNB can only control the transmission opportunities of data and does not know the exact PRB resource allocation of the D2D transmission, the collision may happen if the SA of the transmitter UE and the cellular UL grant are scheduled in the same PRBs. Since the UE cannot receive D2D data and transmit cellular data in the same subframe, the collision will happen. Figure 1 shows an example for this potential issue. 
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Figure 1 Example of Scheduling Collision between Cellular UL Grant and D2D SA

According to the current behaviour definition of the UE, one straightforward solution is that the UE keeps the higher priority of the cellular network and drops the D2D data on the collision subframe. However, this is obviously not a good choice, it would be preferable if some real solution could be found to resolve this issue. 
2.2. Potential Solutions
According to the current agreement for D2D Mode 1 transmission, one potential solution for this collision is to restrict eNB scheduled resource on both the cellular and D2D. Since there will be no collision for D2D transmitter UE according to the eNB assignment, the only restriction is for D2D receiver UE. The eNB can restrict the cellular UL scheduling on different subframes from the D2D resource pool for D2D receiver UE. Since the eNB does not know which UE plans to perform D2D reception activity, some report to the eNB from UEs planning some D2D reception may be helpful, such as some UL RRC signaling to show the willingness of D2D reception in PUSCH. Based on this, the scheduling of both cellular and D2D links for the potential D2D receiving UEs will be in TDM manner per the D2D receiving UE perspective. With this solution the collision will not happen. However, some scheduling restrictions will exist on both eNB and D2D receiving UEs. 
Another possible solution for this problem is based on the consideration of the robustness of D2D reception. Currently the D2D communication mainly focuses on the broadcasting manner for public safety. Under this working assumption, the spectrum efficiency may be not the first priority. One method to guarantee the robustness of the D2D reception can be the blind decoding manner with implicit repetition. For the receiving UE, one piece of D2D data may be enough for correct decoding instead of the whole resource patterns for transmission (RPT). Under this assumption, the D2D receiving UE can report the quality of the D2D link to provide some extra information to eNB for resource assignment. If the reported quality of D2D link is above some criterion, such as the CQI above some threshold or BLER above some pre-defined level, the eNB will not restrict the cellular scheduling of this D2D receiver UE for collision avoidance. It means that, although the collision may happen, the dropped pieces of D2D data will not impact the D2D reception quality much. On the other hand, if the reported quality of the D2D link is below some threshold, then the eNB will restrict the cellular scheduling of this D2D receiver UE in TDM manner within the D2D resource pool, which is based on the solution discussed in the first paragraph of this section. Further, the report may also include the identification of the D2D transmitter UE, which can provide detailed information to eNB for the optimization of the resource assignment.
According to this, we think RAN1 should design a new report structure for UEs in favour of D2D (especially for the D2D receiver UEs) to show the willingness of D2D reception and possibly also the quality of the D2D link to optimize the D2D resource assignment. 
Proposal: A new report structure for UEs in favour of D2D to show the willingness of D2D reception and the quality of the D2D link should be considered in RAN1 for D2D communication under Mode 1.
3. Conclusion
In this contribution, we have analyzed the potential collision between cellular UL transmission and D2D reception for D2D receiver UE and propose that 
Proposal 1:
· A new report structure for UEs in favour of D2D to show the willingness of D2D reception and the quality of the D2D link should be considered in RAN1 for D2D communication under Mode 1.
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