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1 Introduction
Following the discussion in RAN2#113bis-e meeting, some conclusions on SL DRX timers are archived [1]. In this contribution, we will further discuss the remaining issues on SL DRX timers.

2 Discussion
In the RAN2 113bis-e meeting, SL DRX parameters are discussed and the following parameters are agreed to be supported:

1: 
The following parameters are supported as part of the SL DRX configuration for all cast types: sl-drx-StartOffset, sl-drx-Cycle, sl-drx-onDurationTimer, and sl-drx-SlotOffset.

2:
The RX UE determines the symbol/slot/subframe associated with the start of the DRX cycle using the configured sl-drx-Cycle, sl-drx-StartOffset.  FFS on details.

3:
The RX UE starts the sl-drx-onDurationTimer after sl-drx-slotOffset from the beginning of the subframe.

However, how to use the parameters to determine the start of the DRX cycle are still FFS. Similar to Uu DRX behaviour, the start of the DRX cycle for SL can be determined according to the formula: 
[(DFN × 10) + subframe number] modulo (sl-drx-Cycle) = sl-drx-StartOffset.

The above formula is applicable to both cases in which the DFN is derived from GNSS or eNB/gNB. However, there might be DFN mismatch between the Tx and the Rx UE due to different synchronization sources. Timing synchronization issues was discussed for PUCCH HARQ ACK reporting in RAN1 in Rel-16 V2X, however, issues due to multiple synchronization sources was not agreed to be solved:
· Agreements (Q4):
• The working assumption from RAN1#99 is confirmed.
• To derive the time of SL HARQ-ACK to the gNB the timing of Uu is used (i.e., assuming that the SL and the Uu timing are the same).

Thus, we propose to not consider synchronization issue in determination of the DFN used for SL DRX. The synchronization of multiple synchronization sources should be left to regional or global regulation institution or policy maker.
Proposal 1: The start of the DRX cycle is determined according to the fomula: [(DFN × 10) + subframe number] modulo (sl-drx-Cycle) = sl-drx-StartOffset. 
Next, we will discuss the DRX timers for SL. RAN2 discussed the maintenance of inactivity timer for SL unicast and agreed the start of the inactivity timer:
9:
For unicast, the RX UE (re)starts the inactivity timer upon reception of a new SL data transmission from the RX UE perspective for that pair of src/dest L2 ID.

10:
For unicast, the RX UE (re)starts the inactivity timer based on information in SCI (SCI1+SCI2).  FFS if the MAC layer can stop the inactivity timer.

11:
For unicast, the RX UE (re)starts the inactivity timer in the first slot after SCI (SCI1+SCI2) reception.

12:
For unicast, the TX UE maintains a timer corresponding to the SL Inactivity timer in the RX UE for each pair of src/dest L2 ID, and uses the timer as part of criterion for determining the allowable transmission time for the RX UE.

13:
For unicast, the TX UE (re)starts its timer corresponding to the SL inactivity timer at the RX UE at the slot following an SCI transmission indicating a new data transmission. FFS the specific spec impacts needed at the TX side.

Based on above agreements, two cases can be identified where unsynchronization of the start of the inactivity timer of the Rx UE and the start of the corresponding timer of the Tx UE may occurs:

· The Rx UE starts the inactivity timer based on L1 ID in SCI  but then finds that it is not the target UE based on the L2 ID in MAC header;
· Rx UE misses SCI for new data transmission from the Tx UE, but Tx UE starts the corresponding timer following the SCI transmission.

In the former case, the RX UE keeps active and unnecessary power consumption occurs. In the latter case, following transmission might be lost since Rx UE doesn’t extend the active time for reception. However, we think both false alarm and miss detection issues can be left to UE implementation, similar to that of Uu in which the network implementation handles the misalignment.
Proposal 2: The synchronization of inactivity timer between the Tx UE and the Rx UE is left to UE implementation.
RAN2 also discussed SL HARQ related DRX timers in the last meeting and then had the following agreements:
18:
SL HARQ RTT timer and SL HARQ retransmission timer are maintained per SL HARQ process at the RX UE.

19:
Working assumption: SL HARQ RTT timer can be derived from the retransmission resource timing when the SCI indicates a retransmission resource. FFS whether explicitly configured SL HARQ RTT timer may be still required. If big problem is identified next meeting, we can revisit it.

20:
The value(s) of the SL HARQ RTT Timer, when explicitly configured and not determined via SCI (if agreed to do so), is determined by UE or NW implementation.
21:
For unicast, sidelink retransmission timer can be supported for at least some cases of HARQ disabled transmissions. FFS whether HARQ RTT is supported or not.

22:
For transmissions with HARQ feedback, the RX UE starts the SL HARQ RTT timer in the symbol/slot following the end of PSFCH transmission.

23:
If the RX UE does not transmit PSFCH for a HARQ enabled transmission (e.g. due to UL/SL prioritization) the RX UE still starts the HARQ RTT timer in the symbol/slot following the end of PSFCH resource.

24:
For cases where there is some uncertainty in the timing of a retransmission for a HARQ process (e.g. due to no retransmission resource indicated in the SCI, or possible reselection by the TX UE) the RX UE uses a configured retransmission timer.

25:
Retransmission timer can be started upon expiry of the HARQ RTT timer.

26:
The value(s) of the SL retransmission timer can be determined by UE or NW implementation.

Conditions when the SL HARQ RTT timer and/or SL retransmission timer are supported as well as how the UE behaves when using the two timers were discussed. However, there are still some FFS and WA which need further discussion.
For the case where there is no uncertainty in the timing of the retransmission resource, Rx UE does not need to monitor potential transmission for a configured period of time. Thus, RAN2 should first confirm the WA from the last meeting: SL HARQ RTT timer can be derived from the retransmission resource timing when the SCI indicates a retransmission resource.

Proposal 3: RAN2 confirms that SL HARQ RTT timer is derived from the retransmission resource timing, when the SCI indicates at least a retransmission resource. 

Since Rx UE derives the waiting time before the SCI monitoring based on the retransmission resource in SCI, explicitly configured SL HARQ RTT timer is not required. Furthermore, the derived SL HARQ RTT timer should be started at the symbol/slot following the PSSCH reception when decoding failure happens and the value of the derived SL HARQ RTT timer should be equal to the time gap between the end of the PSSCH and start of the first reserved retransmission resource indicated in the same SCI.
Regarding the handling of the time period in which the UE keeps active for retransmission reception, we think a SL retransmission timer is still applicable and thus should be supported. The start of the SL retransmission timer should be similar to that of Uu, in which the timer is started upon the expiry of the HARQ RTT timer. However, due to the certainty of the retransmission resource, the value of the retransmission timer is not configured and should be equal to the number of slot(s)/symbol(s) which includes first retransmission resource. Thus, we have the following proposal:
Proposal 4: For cases where the SL HARQ RTT timer is derived from the retransmission resource timing:

 -
Explicitly configured SL HARQ RTT timer is not required;

 -
The derived SL HARQ RTT timer is started at the symbol/slot following the PSSCH reception;
 -
The value of the derived SL HARQ RTT timer is equal to the time gap between the end of the PSSCH and the start of the first reserved retransmission resource;
 -
SL retransmission timer is supported and started upon expiry of the SL HARQ RTT timer;

 -
The value of the SL retransmission timer is equal to the number of slot(s)/symbol(s) which includes first retransmission resource.
For SL HARQ feedback disabled case, SL retransmission timer was agreed to be supported. However, whether SL HARQ RTT is required is FFS. We think three cases should be studied for SL HARQ feedback disabled case:
· Mode 1: SL HARQ is disabled and PUCCH is not available;
· Mode 2: SL HARQ is disabled;
· Mode 1: SL HARQ is disabled and PUCCH is available.
For the first and the second cases, blind retransmission is used in which retransmission resource may come at any time following the initial transmission. In these cases, HARQ RTT timer is not required. However, for the third case, the network schedules dynamic grant for retransmission depending on the HARQ feedback on PUCCH. Before the expected earliest scheduling of the retransmission, the Rx UE can be in inactive state for power saving. Thus, HARQ RTT should be supported in the third case. In Rel-16 V2X, RAN1 agreed that the location of the PUCCH is indicated via the time gap between the PSFCH and PUCCH. Thus, even SL HARQ is disabled, the resource pool is configured with PSFCH resource and thus the HARQ RTT timer should be started following the PSFCH resource, as in HARQ feedback enabled case.
Furthermore, SL retransmission should be supported in all SL HARQ feedback disabled cases with different start time. When SL HARQ RTT timer is not used, the SL retransmission timer is started in the symbol immediately following the PSSCH transmission. When SL HARQ RTT timer is used, the SL retransmission timer is started upon expiry of SL HARQ RTT timer.
Proposal 5: Explicitly configured SL HARQ RTT timer is not used and SL retransmission timer is supported, where the SL retransmission timer is started in the symbol immediately following the end of the PSSCH transmission/reception, if:
-
Mode 1: SL HARQ is disabled and PUCCH is not available;

-
Mode 2: SL HARQ is disabled.

Proposal 6: For the case where SL HARQ feedback is disabled but PUCCH is available in Mode 1:

· Explicitly configured SL HARQ RTT timer is supported and started following the PSFCH resource;

· SL retransmission timer is supported and started upon the expiry of the SL HARQ RTT timer.

Finally, RAN2 discussed the impacts of SL functionalities on SL DRX, e.g. CSI reporting, LCP procedure and resource selection in mode 2, and had the following agreements:
28:
Working assumption: The slots when the UE is expected CSI report following a CSI request is considered as SL active time.

29:
RAN2 assumes LCP enhancements for ensuring a TX UE transmits data in the active time of an RX UE are needed. FFS on the resource (re)selection enhancements (e.g. limiting the resources to the active time for peer UE).

Some companies argued that the handling of CSI reporting can be covered by configuration. However, the active times of a pair of UEs are preferred to be configured non-overlapped to avoid half-duplex problem. When a UE is willing to transmit data to the peer UE and request CSI report for transmission parameter adjust, it only need to consider the active time of the peer UE. At the same time, the CSI triggering UE is probably in its ‘OFF’ period. Thus, we propose to confirm the WA on CSI report agreed in the meeting: 
Proposal 7: RAN2 confirms that the slots when the UE is expected CSI report following a CSI request is considered as SL active time. 

After the CSI triggering UE receives the CSI report or detects that the latency bound of the CSI report has been exceeded, it can stop the monitoring of the SL transmission caused by CSI reception. In Rel-16 V2X, a timer was defined at CSI reporting UE to follow the latency requirement signalled from the the CSI triggering UE. A similar timer can be maintained at the CSI triggering UE side and uses the timer as the part of criterion for SCI monitoring termination.
Proposal 8: the active time due to CSI request is terminated upon reception of CSI report or expiration of timer similar to sl-CSI-ReportTimer.
In general, the transmission to a UE should be in active time of the UE. In Mode 2 resource allocation scheme, resource for data transmission are selected from resources within a selection window. Since SL DRX is used, not all resources in the selection window are valid for transmission to the peer UE.  Thus, only resources in the active time of the peer UE can be considered. RAN2 can further discuss which layer, e.g. PHY or MAC layer, to do the resource filtering.
Proposal 9: For resource selection in mode 2, the resources to be selected should be within the active time of the peer UE.
3 Conclusion

In this contribution, we discuss the remaining issues on SL DRX timer, and made the following proposals:
Proposal 1: The start of the DRX cycle is determiend according to the fomula: [(DFN × 10) + subframe number] modulo (sl-drx-Cycle) = sl-drx-StartOffset.

Proposal 2: The synchronization of inactivity timer bweteen the Tx UE and the Rx UE is left to UE implementation.
Proposal 3: RAN2 confirms that SL HARQ RTT timer is derived from the retransmission resource timing, when the SCI indicates at least a retransmission resource. 

Proposal 4: For cases where the SL HARQ RTT timer is derived from the retransmission resource timing:

 -
Explicitly configured SL HARQ RTT timer is not required;

 -
The derived SL HARQ RTT timer is started at the symbol/slot following the PSSCH reception;
 -
The value of the derived SL HARQ RTT timer is equal to the time gap between the end of the PSSCH and the start of the first reserved retransmission resource;
 -
SL retransmission timer is supported and started upon expiry of the SL HARQ RTT timer;

 -
The value of the SL retransmission timer is equal to the number of slot(s)/symbol(s) which includes first retransmission resource.
Proposal 5: Explicitly configured SL HARQ RTT timer is not used and SL retransmission timer is supported, where the SL retransmission timer is started in the symbol immediately following the end of the PSSCH transmission/reception, if:
-
Mode 1: SL HARQ is disabled and PUCCH is not available;

-
Mode 2: SL HARQ is disabled.

Proposal 6: For the case where SL HARQ feedback is disabled but PUCCH is available in Mode 1:

· Explicitly configured SL HARQ RTT timer is supported and started following the PSFCH resource;

· SL retransmission timer is supported and started upon the expiry of the SL HARQ RTT timer.

Proposal 6: RAN2 confirms that the slots when the UE is expected CSI report following a CSI request is considered as SL active time. 

Proposal 8: the active time due to CSI request is terminated upon reception of CSI report or expiration of timer similar to sl-CSI-ReportTimer.
Proposal 9: For resource selection in mode 2, the resources to be selected should be within the active time of the peer UE.
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