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1. Introduction

This paper addresses following issues:
· SL DRX timer maintenance
· Not start inactivity timer for SL configured grant

· SL HARQ Retransmission timer for GC

· Active time for Sensing and resource reselection
2. SL DRX timer maintenance
Not start inactivity timer for SL configured grant

In Uu DRX operation the drx-inactivityTimer is not started for DL SPS(CG) transmissions. Instead drx-HARQ-RTT-TimerDL is started after transmission of DL HARQ feedback, e.g. transmitted on PUCCH. We think that for SL CG resources the Rx UE should also not start the sl-drxInactivity timer similar to the Uu interface in order to reduce the power consumption. However, for the SL case Rx UE is not aware of whether a SL resource has been allocated by a SL configured grant allocation, e.g. SL CG allocated by gNB (mode 1), or allocated by a dynamic grant. Since Rx UE cannot distinguish between SL CG allocations and SL dynamic allocations the Rx UE would always start the sl-drxInactivityTimer upon reception of a SCI even for SL CG allocations which in turn would lead to an inefficient power consumption behaviour. Therefore, we think that Rx UE needs to be made aware of SL CG allocations. We think that RAN2 should look at this issue and study some solutions which ensure that sl-drxInactivityTimer is not started for SL CG allocations. One option would be to explicitly indicate whether a SL resource allocation is a configured grant allocation or dynamic allocation. Accordingly, Rx UE would start the sl-drxInactivityTimer only for dynamic SL resource allocations. Alternatively, the SCI may directly indicate whether Rx UE should start the sl-drxInactivityTimer or not. The similar issue and solutions also apply to mode 2 multi-shot transmission.

Proposal 1: RAN2 to discuss how to ensure that Rx UE doesn’t start the sl-drxInactivityTimer for SL CG allocations and mode 2 multi-shot transmission. 

SL HARQ Retransmission timer for GC

For groupcast, the SL DRX timers were discussed in last RAN2 meeting, and in RAN2#113e there’s a FFS on the need of HARQ retransmission timer and in RAN2#113bise retransmission timer for groupcast is not agreed yet. If HARQ retransmission timer is supported for groupcast, then UE is in active time when HARQ retransmission timer is running, and UE can transmit SL data including both initial transmission and retransmission. However, for groupcast, it may happen that some UEs in the group have correctly received the data from transmitting UE, which means retransmission timer is not started by these UEs. If Tx UE transmits new packet during retransmission timer is running, the said successful UEs (who already correctly received the previous PSSCH) will miss the new transmission. Thus, further restriction for new packet transmission during retransmission timer is needed for groupcast.

Proposal 2: In groupcast communication, a new transmission may not be made when drx-HARQ-retransmission timer is running.
In RAN2#117 it was agreed that UE reports ACK to network via PUCCH for mode 1 initial grant, if the initial grant is dropped due to no Rx-UE active Time. Furthermore, for the retransmission case the following working assumption was reached  

Recommendation 2.3.2-2: For mode-1 re-transmission grant, if the re-transmission grant is dropped due to no Rx-UE in active time, Tx-UE report NACK to network via PUCCH [9/15, 8/14]. 

· Set the recommendation as working assumption

Even though above working assumption was set in the last meeting, our preference would be still to have an aligned behaviour for initial and retransmission, i.e. sending ACK. Therefore we propose to revert the working assumption and agree that UE sends also for the retransmission case an ACK to the network.
Proposal 3: RAN2 to agree that UE reports ACK to network, if mode 1 retransmission grant is dropped due to Rx-UE not being in ActiveTime. 
3. Active time for Sensing and resource reselection

RAN2 had sent an LS to RAN1 on this topic and RAN1 are replying to that LS. Some terms like “current active” and “future active” time emanating from our LS has unfortunately created confusion in RAN1. In the current NR Rel-17 discussion, there is a discussion on whether/how PHY layer applies restriction for resource selection corresponding to a DRX active time of a Rx UE. RAN1 found multiple options in the discussion phase, as mentioned below:

· Option 1: PHY layer selects and reports candidate resources only within active time of the RX UE

· Option 2: PHY layer selects and reports candidate resources in which at least a subset of the candidate resources is within active time of the RX UE

· Option 3: PHY layer selects and reports an additional candidate resource set which includes candidate resources within active time of the RX UE
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Figure 1
In the Figure 1, the Current Active time = time between points A and C (i.e., the on-duration timer); and,

Future Active time = time between points C and D (i.e., a part of the Inactivity timer hanging outside on-duration timer)

If MAC provides a time window for current AND future Active time (as indicated in our LS to them) i.e., time window between points A and D to PHY, then PHY might find/ select resources only between C and D – which will be creating problem since the Rx is sleeping during this time as it did not start an Inactivity timer (since PHY did not select resources within A and C) and there was no new TB transmission.

Examining closely, the current MAC behavior, MAC cannot provide time window A to D i.e., current, AND future Active time (as indicated in our LS to them) as an input to the PHY resource selection as it does not know whether it will start the inactivity timer in advance (i.e., at point A or at any point before point B).
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Figure 2
In practice, the PDB of a data packet would exceed more than one DRX cycle periods (on-duration time or Active periods) as shown in Figure 2, so it is prudent that MAC provides PHY with sufficient information containing:

· DRX configuration with respect to a destination

· PDB of data packet for which resource selection is triggered (T2), or resource reselection window

· Any extension/ change of Active time e.g., due to start of Inactivity timer; CSI request etc.

PDB/ T2 is already made known to the PHY layer. MAC needs to additionally provide the remaining information to PHY to enable it to find resources in time windows where the Rx UE will be really active.

Based on this, the following proposals are made:

Proposal 4: Resource (re)selection triggers to PHY are a) when new data becomes available for transmission and on-duration timer is running; b) when Inactivity timer is (re)started and c) when CSI request is sent to the Rx UE.
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Figure 3
In addition, in certain cases there may be little remaining time in the current active time window to find resources and make transmission i.e., when remaining time is less than T1, as shown in Figure 3, the MAC can trigger resource selection with PHY in the next start of on-duration timer i.e., in the next DRX cycle period when PDB still allows it.

Proposal 5: MAC can trigger resource selection with PHY in the next start of on-duration timer i.e., in the next DRX cycle period when PDB still allows it, if the remaining active time is less than T1.
4. Conclusion

In this contribution, the following proposals and conclusions are made:
· SL DRX timer maintenance

Proposal 1: RAN2 to discuss how to ensure that Rx UE doesn’t start the sl-drxInactivityTimer for SL CG allocations and mode 2 multi-shot transmission. 

Proposal 2: In groupcast communication, a new transmission may not be made when drx-HARQ-retransmission timer is running.

Proposal 3: RAN2 to agree that UE reports ACK to network, if mode 1 retransmission grant is dropped due to Rx-UE not being in ActiveTime
· Active time for Sensing and resource reselection
Proposal 4: Resource (re)selection triggers to PHY are a) when new data becomes available for transmission and on-duration timer is running; b) when Inactivity timer is (re)started and c) when CSI request is sent to the Rx UE.

Proposal 5: MAC can trigger resource selection with PHY in the next start of on-duration timer i.e., in the next DRX cycle period when PDB still allows it, if the remaining active time is less than T1.
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