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1 Introduction
In the NR sidelink enhancement WID[1], sidelink DRX is introduced for the power saving requirements of the sidelink UE(s) with battery constraint.
	3. Sidelink DRX for broadcast, groupcast, and unicast [RAN2]
· Define on- and off-durations in sidelink and specify the corresponding UE procedure
· Specify mechanism aiming to align sidelink DRX wake-up time among the UEs communicating with each other
· Specify mechanism aiming to align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE


[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Although the discussion of SL DRX is led by RAN2, RAN1 still needs to consider the potential impact of the introduction of SL DRX on physical layer. In this contribution, the impact of resource pool configuration on the SL DRX configuration is discussed from RAN1’s perspective.
2 Discussion
In Uu interface, DRX-related parameter descriptions are captured in the current RRC specification TS 38.331[2].
	DRX-Config field descriptions

	drx-HARQ-RTT-TimerDL
Value in number of symbols of the BWP where the transport block was received.

	drx-HARQ-RTT-TimerUL
Value in number of symbols of the BWP where the transport block was transmitted.

	drx-InactivityTimer
Value in multiple integers of 1 ms. ms0 corresponds to 0, ms1 corresponds to 1 ms, ms2 corresponds to 2 ms, and so on.

	drx-LongCycleStartOffset
drx-LongCycle in ms and drx-StartOffset in multiples of 1 ms. If drx-ShortCycle is configured, the value of drx-LongCycle shall be a multiple of the drx-ShortCycle value.

	drx-onDurationTimer
Value in multiples of 1/32 ms (subMilliSeconds) or in ms (milliSecond). For the latter, value ms1 corresponds to 1 ms, value ms2 corresponds to 2 ms, and so on.

	drx-RetransmissionTimerDL
Value in number of slot lengths of the BWP where the transport block was received. value sl0 corresponds to 0 slots, sl1 corresponds to 1 slot, sl2 corresponds to 2 slots, and so on.

	drx-RetransmissionTimerUL
Value in number of slot lengths of the BWP where the transport block was transmitted. sl0 corresponds to 0 slots, sl1 corresponds to 1 slot, sl2 corresponds to 2 slots, and so on.

	drx-ShortCycleTimer
Value in multiples of drx-ShortCycle. A value of 1 corresponds to drx-ShortCycle, a value of 2 corresponds to 2 * drx-ShortCycle and so on.

	drx-ShortCycle
Value in ms. ms1 corresponds to 1 ms, ms2 corresponds to 2 ms, and so on.

	drx-SlotOffset
Value in 1/32 ms. Value 0 corresponds to 0 ms, value 1 corresponds to 1/32 ms, value 2 corresponds to 2/32 ms, and so on.



It can be observed that drx-cycle related parameters in Uu-DRX (e.g drx-LongCycleStartOffset, drx-onDurationTimer) are in units of absolute time. HARQ related parameters in Uu-DRX (e.g drx-RetransmissionTimerDL, drx-HARQ-RTT-TimerDL) are in units of slot or symbol. 
Observation 1: DRX-related timers in Uu are mostly in units of absolute time/slot/symbol.
According to the agreements in RAN2 113b-e meeting, at least 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. However, the units of these parameters have not yet been determined and still need further discussion. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Considering that resource pool is not defined in Uu interface, it is feasible and reasonable to configure DRX-related parameters in units of absolute time/slot. However, due to the fact that the Rx UE can only receive packet(s) in the logical slot within its Rx resource pool in sidelink communication, still configuring the SL DRX-related parameters in absolute time units may lead to some problems. As shown in Figure 1, if SL DRX-related parameters are configured in units of absolute time or physical slot, the absolute number of SL DRX active time may vary depending on the synchronization slot configuration, TDD configuration, etc., which may result in no available transmission resources within drx on-duration. 
[image: ]
Figure 1: Configuring SL DRX-related parameters in physical slot
On the other hand, configuring SL DRX-related parameters in absolute time or physical slot also has some advantages, such as easy to coordination with Uu DRX and easy to design. Thus, RAN1 needs to consider the impact of resource pool configuration on the SL DRX configuration and study whether the units of Uu DRX configuration can be reused in SL DRX.
[bookmark: OLE_LINK7]Proposal 1: RAN1 needs to consider the impact of resource pool configuration on the SL DRX configuration and study whether the units of Uu DRX can be reused in SL DRX.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Except for absolute time/physical slot, logical slot is another configuration unit which can be considered for SL DRX configurations. For a given resource pool, the distribution of logical slots is constant. If SL DRX-related parameters are configured in units of logical slot, the length of each SL DRX timer is thus constant. However, since there will be no transmission on the resources whose bitmap value is 0, it is meaningless to monitor and decode these resources during SL DRX active time, which only increases the power consumption of sidelink UE. 
As shown in Figure 2, valid transmission resources (i.e. resources whose bitmap value is 1) within SL DRX active time also cannot be guaranteed, since the amount of valid resources highly depends on the bitmap configuration within a resource pool, and there may still be no valid transmission resources within drx on-duration.
[image: ]
Figure 2: Configuring SL DRX-related parameters in logical slot
In order to guarantee the amount of valid transmission resources within the SL DRX active time, it may be a solution to configure the SL DRX-related parameters in units of the logical slot in the resource pool. Under such configuration, UE only monitors and/or counts the resources whose bitmap value is 1 during the SL DRX active/inactive time, and the valid resources within SL DRX active time is thus constant. However, if there are many “0” within a bitmap period, DRX cycle may be relatively long, making it may not be possible to include any drx on-duration in the resource selection window, as shown in Figure 3.
[image: ]
Figure 3: Configuring SL DRX-related parameters in logical slot in the resource pool
[bookmark: OLE_LINK6]Hence, it is proposed that if there are indeed some technical issues on reusing of Uu DRX configuration units, RAN1 further studies potential new units of SL DRX parameters, such as logical slot, logical slot within a resource pool.
Proposal 2: If there are indeed some technical issues on reusing of Uu DRX configuration units, RAN1 further studies potential new units of SL DRX parameters, such as logical slot, logical slot within a resource pool.
3 Conclusions
In this contribution, issues and considerations of the units of SL DRX configuration are discussed from RAN1’s perspective. Particularly, we have following observations and proposals:
Observation 1: DRX-related timers in Uu are mostly in units of absolute time/slot/symbol.
Proposal 1: RAN1 needs to consider the impact of resource pool configuration on the SL DRX configuration and study whether the units of Uu DRX can be reused in SL DRX.
Proposal 2: If there are indeed some technical issues on reusing of Uu DRX configuration units, RAN1 further studies potential new units of SL DRX parameters, such as logical slot, logical slot within a resource pool.
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