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1 Introduction

The issue of UE feedback timing of HARQ-ACK reports in the uplink for WAN transmissions in the downlink have been raised and discussed since the RAN1#77 meeting, as captured in [1]. However, there has been no conclusion or agreement reached so far. In the most recent meeting, RAN1#78bis, this issue has been brought up again in company contributions [2] and [3], and two ways forwards addressing this issue were proposed in [4] and [5].
In this contribution, we discuss the issue of UE HARQ-ACK reporting in the uplink for WAN while participating in D2D transmission and/or reception in the UL subframes/carrier of WAN, and propose solutions to resolve this issue for both FDD and TDD systems.
2 Discussion
The issue of UE feeding back HARQ-ACK reports for WAN lies in the uplink subframes which collide with transmission and/or reception of D2D signals/channels. Although in general, WAN UL transmissions have higher priority than D2D, but frequent WAN UL transmissions due to HARQ-ACK reporting can significantly impact UE’s D2D operation in receiving and/or transmitting urgent and critical information. It is worth noting that this issue exists predominantly for UEs that are:
· RRC_CONNECTED,
· Frequently scheduled in the WAN DL carrier,
· Receiving Mode 1 (SA and Data),

· Transmitting and receiving Mode 2 (SA and Data),

· Receiving Type 1/2B discovery, and
· Transmitting D2DSS and PD2DSCH.

It should be also noted that Mode 1 (SA and Data) and Type 2B discovery transmissions can be mostly avoided in theory by WAN eNB scheduling that would collide with WAN UL transmission. In TDD systems, however, the number of UL subframes for sharing between WAN UL transmissions and D2D is very limited and WAN scheduler coordination would be already challenging. Without better handling of HARQ-ACK reporting for D2D UEs, the collision can frequently occur and seriously impact D2D operation in TDD systems.
Since Rel-11, the solution of configuring a HARQ reference configuration for TDD has already been introduced for resolving different timing in UL subframe occurrence when different UL/DL configurations are carrier aggregated. Again in Rel-12, the same solution is also adopted for TDD-FDD CA and eIMTA. It would be useful to utilise this solution again for the collision issue in hand for WAN-D2D co-existence. 
For FDD, one of proposed options in [3] for resolving the collision issue is to shift UE HARQ-ACK report timing to the next nearest non-D2D UL subframe. This option should be avoided due to following reasons:
· In Mode 1 communication, eNB does not configure data resource pools for transmission and reception. It will not be possible for receiving UEs and serving eNB to know in advance resources (i.e. UL subframes) will be used for data in neighbouring cells until SA is decoded. Note that eNBs are not required to read SA transmissions. And thus, there will be a mismatch of understanding of “next nearest non-D2D UL subframe” between UEs and serving eNB.
· Bundling of a long string of HARQ-ACK reports would significantly impact and degrade per-UE downlink throughput performance in WAN. As the next nearest non-D2D UL subframe could be far away in the future, if serving and neighbouring cells’ resource pools are all taken into consideration.

· Potentially long delay in HARQ-ACK reports can lead to insufficient processing time in eNB to prepare for retransmissions.
· A new UE behaviour would need to be specified, rather than re-using a well-established solution that has been adopted in multiple releases for different work items.

· If certain resource pools are not account for in determining “the next nearest non-D2D UL subframe”, e.g. neighbour cells’ resource pool
Therefore, it is proposed:

Proposal: To minimize the impact of collision between UL HARQ-ACK TX and D2D TX/RX, UL HARQ-ACK TX can be shifted to a later non-D2D subframe as follows:
· For FDD and TDD UEs (not operating eIMTA), a DL-HARQ reference configuration is signaled.
For the case of a UE configured with eIMTA and operating D2D at the same time, this will not pose any problem as the UE should follow a DL-HARQ reference timing.

3 Conclusion

In this contribution, we discuss the issue of UE HARQ-ACK reporting in the uplink for WAN while participating in D2D transmission and/or reception in the UL subframes/carrier of WAN. Based on the provided discussions and analysis, we propose:
Proposal: To minimize the impact of collision between UL HARQ-ACK TX and D2D TX/RX, UL HARQ-ACK TX can be shifted to a later non-D2D subframe as follows:
· For FDD and TDD UEs (not operating eIMTA), a DL-HARQ reference configuration is signaled.
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