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Introduction

In this contribution, we discuss following FFS issues related to SL DRX timers:
	1. (10/18) Proposal 8: RAN2 should further discuss that when mode 1 SL grant is not in SL active time of any destination that has data to be sent, for initial transmission and the mode 1 grant is dropped, UE sends ACK to gNB.

2. (9/18) Proposal 9: RAN2 should further discuss that when mode 1 SL grant is not in SL active time of any destination that has data to be sent, for retransmission and the mode 1 grant is dropped, UE sends NACK to gNB.
3. (12/17) Proposal 20: RAN2 confirms that #113-e meeting's agreement below does not apply to GC NACK only.

“If the RX UE does not transmit PSFCH for a HARQ enabled transmission (e.g. due to UL/SL prioritization or ACK) the RX UE still starts the HARQ RTT timer in the symbol/slot following the end of PSFCH resource.”

4. the SL DRX timers should be calculated in the unit of physical slot. FFS whether the case may happen that no SL slots are available in UE’s active time and whether/how to solve it


Discussion
Uu HARQ feeback during SL-DRX 
During the email discussion of SL DRX[1], it is FFS that if mode1 SL grant is not in active time of any destination, which HARQ feedback(i.e. NACK or ACK) should be indicated to gNB for initial transmission and retransmission. 

From our perspective, for initial transmission, if the SL grant is not in active time of any destination that has data to be sent, the multiplexing entity will not generate the MAC PDU. In this case, both ACK and NACK are acceptable. However, if ACK is indicated, gNB may not re-schedule SL grant immediately, which may increase the transmission delay.

For retransmission, considering that the MAC PDU has been generated and stored in HARQ buffer, if ACK is indicated, the gNB will never schedule the retransmission for this HARQ process, then UE can not obtain the retransmission grant again. In this case, UE can only drop the MAC PDU in HARQ buffer, which will increase packet loss ratio.

Therefore, we prefer a unified solution to handle this issue, i.e. for both initial transmission and retransmission, NACK should be indicated to gNB.

Proposal1: For both initial transmission and retransmission, it is suggested for UE to indicate NACK to gNB if mode1 SL grant is not in SL active time of any destination.
LCP during SL-DRX
Another FFS issue needs to be discussed is the TX UE’s resource selection when RX UE is configured with SL DRX. According to the latest RAN1’s decision about the resource set reported to MAC layer, PHY layer selects and reports candidate resources in which at least a subset of the candidate resources is within the indicated active time of the RX UE. In other words, not all resources reported from PHY layer is within the active time of RX UE from RAN2 perspective. 

And during the email discussion, for the active time indicated to PHY layer, majority view is up to UE implementation. And for the active time for resource selection, following five options are considered:

	a)(9/19)For initial transmission for single MAC PDU, the TX UE can select TX resource within RX UE’s active time where SL DRX timers are running now.

b)(9/19) For initial transmission for single MAC PDU, the TX UE can select TX resource within RX UE’s active time where on duration timer will be running in future.

c)(6/19) For initial transmission for single MAC PDU, the TX UE can select TX resource within RX UE’s active time where inactivity timer will be running in future.

d)(2/19) For initial transmission for single MAC PDU, the TX UE can select TX resource within RX UE’s active time where retransmission timer will be running in future.

e)(6/19) select resources according to the existing procedure in the MAC


It can be observed that nearly half companies think the DRX timer running now and on-duration timer will be running in the future needs to be considered, since these time are deterministic. However, if we only select the resource where DRX timer is running now and on-duration timer is running in future, we do not need inactivity timer anymore since all resources are covered by on-duration timer. 

And also some companies support “the inactivity and retransmission timer will be running in future”. Opposite companies think UE can not predict the these timer is running or not in future exactly. However, UE does not need to predict these timer perfectly, that’s why we introduce the inactivity and retransmission timer is to handle the uncertainty transmission.
Since it is hard to reach consensus and all options are reasonable, considering the limited time budget of R17, we think this issue can be left to UE implementatio, just like the active time indicated to PHY layer. We also think a smart UE can select a suitable resource for transmission.

Proposal2: For initial transmission for single MAC PDU, the TX UE can select TX resource within RX UE’s active time. How to identify the RX UE’s active time can be up to UE implementation. 

Supports of HARQ RTT timers for NACK only GC
The last FFS issue needs to be clarified is whether following agreements should be applied to GC NACK only:

“If the RX UE does not transmit PSFCH for a HARQ enabled transmission (e.g. due to UL/SL prioritization or ACK) the RX UE still starts the HARQ RTT timer in the symbol/slot following the end of PSFCH resource.”

Some companies think this agreements shall not be applied to GC NACK only, since if RX UE does not send the HARQ feedback, TX UE will considers the transmission is successful and no retransmission is performed. Therefore, RX UE does not need to start the RTT timer  to receives following retransmission.
However, it is possible that there are more than one RX UEs are within a group, for GC NACK only, TX UE will re-transmit the packet if at least one RX UE send the feedback. In this case, RX UE does not send the HARQ feedback still need to start the HARQ RTT timer for retransmission. Otherwise, RX UE will miss the following retransmission. And even if TX UE does not retransmit the packet again, there are no harm for this RX UE to start the HARQ RTT timer.
Therefore, for GC NACK only, RX UE also need to start the HARQ RTT timer if RX UE does not transmit the feedback.

Proposal3: for GC NACK only,if the RX UE does not transmit PSFCH for a HARQ enabled transmission, RX UE also need to start the HARQ RTT timer if RX UE does not transmit the feedback.

The case that no SL slots are available in UE’s active time.

During RAN2#116e meeting, it is agreed that the SL DRX timers should be calculated in the unit of physical slot. FFS whether the case may happen that no SL slots are available in UE’s active time and whether/how to solve it.
According to our understanding, for unicast, the TX UE side can avoid this case happens since it has the information of sidelink slot when configuring the SL DRX for the RX UE. Even if this case happens, the RX UE will not accept this configuration and the TX UE will reconfigure the SL DRX for the RX UE. So we do not think it is a big issue.
For groupcast/broadcast, the SL DRX and sidelink resource pool is configured by the network or pre-configure. So it is up to NW implementation. We do not need to consider this issue.
Proposal4: There is no need to consider the case that no SL slots are available in UE’s active time.
Conclusion
In this contribution, we have following observations and proposals:

Proposal1: For both initial transmission and retransmission, it is suggested for UE to indicate NACK to gNB if mode1 SL grant is not in SL active time of any destination.
Proposal2: For initial transmission for single MAC PDU, the TX UE can select TX resource within RX UE’s active time. How to identify the RX UE’s active time can be up to UE implementation. 

Proposal3: for GC NACK only,if the RX UE does not transmit PSFCH for a HARQ enabled transmission, RX UE also need to start the HARQ RTT timer if RX UE does not transmit the feedback.

Proposal4: There is no need to consider the case that no SL slots are available in UE’s active time.
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