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1. [bookmark: _Ref165266342]Introduction
RAN2 made the following agreements on SL DRX configuration at RAN2 #114e meeting [1].
	1. For SL unicast, TX-UE centric DRX configuration based on the assistance information from RX-UE is agreed as baseline.
2. Alignment of Uu DRX and SL DRX for UE may comprise the full overlapping between Uu DRX and SL DRX in time.
3. Alignment of Uu DRX and SL DRX for UE may comprise the partial overlapping between Uu DRX and SL DRX in time.
4. For at least SL RX-UEs in RRC CONNECTED, the alignment of Uu DRX and SL DRX is up to gNB. FFS for SL TX-UE.
5. In case of Mode 1 scheduling, the alignment of Uu DRX of Tx UE and SL DRX of Rx UE shall be considered. FFS on how alignment is achieved.



RAN2 made the following agreements on SL DRX configuration at RAN2 #115e meeting [2].
	1. For SL unicast, RX UE may send the SL DRX assistance information to TX UE when the previously transmitted SL DRX assistance information has changed.
2. For unicast, if serving gNB of a RRC_CONECTED TX UE determines the DRX configuration of RX UE, TX UE should send the unicast DRX configuration to the RX UE upon receiving the corresponding DRX configuration from the serving gNB.



In this document, we provide some optimization related to the parameter On duration during the DRX alignment between SL TX UE and SL RX UE. The optimizations are especially useful when UEs connect to multiple UEs on SL. 
2. Discussion
2.1 Configuration of On Duration
Start of SL DRX On duration
When SL TX UE operates in mode 1, it receives SL grant from gNB first, then initiates the SL transmission to SL RX UE. In general, it takes some time for SL TX UE to process the SL grant and data before the transmission. During this time, SL RX UE doesn’t need to monitor SL channel, as SL TX UE is unable to start transmission during the processing of SL grant and data. As shown in Figure 1, there is an Offset between the start of SL TX UE’s On duration on Uu and the start of SL RX UE’s On duration on SL. The value of the Offset depends on SL TX UE’s capability, i.e., how long it takes to process the SL grant and data. Starting the SL DRX On duration after the Offset from the Uu DRX On starting point would be beneficial to SL Rx UE for power saving.  
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[bookmark: _Ref85018965]Figure 1 Offset between SL TX UE's On duration and SL RX UE's On duration

Observation 1: An offset between SL TX UE’s On duration start and SL RX UE’s On duration start is needed, which may be based on UE’s capability for processing a grant and preparing a transmission.
Proposal 1: An SL UE capability, representing the amount of time a UE needs to process SL grant and prepare data transmission, may be indicated by the UE to its serving gNB. 
Length of SL DRX On duration
[bookmark: _Hlk83126404]It is possible that an SL TX UE unicasts with multiple SL RX UEs, and the SL RX UEs’ On durations may not be overlapped and should be aligned with SL TX UE’s On duration on Uu link. 
Useful information for SL TX UE’s gNB to determine an appropriate On duration for SL may include:
· Traffic characteristics: packet size may be used to determine the length of the On duration. If a UE gets large packets for transmission, then it may require longer active time. 
· QoS requirement: On duration should be selected based on QoS requirement. 
Observation 2: gNB may optimize SL RX UE’s SL DRX On duration based on traffic characteristics, QoS requirement. 
Proposal 2: In addition to SL RX UE’s assistance information, SL traffic characteristics and associated QoS requirement are also indicated to the SL TX UE’s gNB for determining SL DRX On duration.
2.2 Multiple SL TX UEs and SL RX UEs 
Let us consider a scenario where a UE may connect to multiple UEs on SL, and their DRX onDurations may be optimized based on their TX/RX UE capability. 

One SL TX UE with Multiple SL RX UEs
One SL TX UE may connect to multiple SL RX UEs on SL, and the SL RX UE’s active times are within SL TX UE’s active time.  
Scenario 1 SL RX UE’s SL On durations do not overlap (Figure 2). If the SL TX UE doesn’t have the capability to simultaneously to the multiple UEs on SL it would require the non-overlapping DRX configurations as in the Scenario 1. 
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[bookmark: _Ref85024235]Figure 2 SL RX UEs' On durations do not overlap

Scenario 2 SL RX UE’s SL On durations overlap (Figure 3). This scenario would not pose interruptions/missed data for the SL RX UEs when receiving from a common TX UE if the SL TX UE has the capability to transmit simultaneously to multiple UEs on SL. 
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[bookmark: _Ref85024247]Figure 3 SL RX UEs' On durations overlap

One SL RX UE with Multiple SL TX UEs
Let us consider a scenario where a SL RX UE may connect to multiple SL TX UEs, and the SL RX UE’s On durations are within the corresponding SL TX UE’s On duration on Uu. 
Scenario 1 SL TX UE’s On durations do not overlap and SL RX UE’s On duration to different SL TX UEs don’t overlap either (Figure 4). If the SL Rx UE doesn’t have the capability to receive from multiple UEs on SL it would require DRX configuration as in the Scenario 1.
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[bookmark: _Ref85024201]Figure 4 SL TX UE’s On durations do not overlap

Observation 3: To facilitate appropriate overlap/non-overlap of the On durations on Uu and SL in case of multiple unicasts for an SL TX UE or for an SL RX UE, SL RX UEs capability for simultaneously receiving from multiple UEs on SL needs to be considered.
Proposal 3: SL RX UE’s capability for simultaneously receiving from multiple SL TX UEs is also indicated to SL TX UE’s gNB to assist the gNB in determining appropriate SL RX UE’s DRX configuration.

Scenario 2 SL TX UE’s On durations on Uu links and SL RX UE’s On duration overlap. This scenario would not pose interruptions/missed data for the SL RX UE when receiving from multiple TX UEs if the SL RX UE has the capability to receive from multiple UEs on SL. Different SL TX UEs’ On durations on Uu links may be partially overlapped (Figure 5) or fully overlapped (Figure 6). 
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[bookmark: _Ref85024147]Figure 5 SL TX UEs’ On durations partially overlap
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[bookmark: _Ref85024156]Figure 6 SL TX UEs’ On durations fully overlap

Observation4: To facilitate appropriate overlap/non-overlap of the On durations on Uu/SL in case of multiple SL RX UEs, signaling of SL TX UEs capability to simultaneously transmit to multiple UEs on SL is desirable.
Proposal 4: RAN2 to consider defining SL TX UE’s capability to simultaneously transmit to multiple SL RX UEs to assist the gNB in determining appropriate SL RX UE’s SL DRX configuration and SL TX UE’s Uu DRX configuration.
3. Conclusion
In this contribution, we discuss how to facilitate effective Uu/SL DRX alignment in the context of the On duration parameter. Based on those, we observe and propose the following:
Observation 1: An offset between SL TX UE’s On duration start and SL RX UE’s On duration start is needed, which may be based on UE’s capability for processing a grant and preparing a transmission.
Observation 2: gNB may optimize SL RX UE’s SL DRX On duration based on traffic characteristics, QoS requirement. 
Observation 3: To facilitate appropriate overlap/non-overlap of the On durations on Uu and SL in case of multiple unicasts for an SL TX UE or for an SL RX UE, SL RX UEs capability for simultaneously receiving from multiple UEs on SL needs to be considered.
Observation4: To facilitate appropriate overlap/non-overlap of the On durations on Uu/SL in case of multiple SL RX UEs, signaling of SL TX UEs capability to simultaneously transmit to multiple UEs on SL is desirable.
Proposal 1: An SL UE capability, representing the amount of time a UE needs to process SL grant and prepare data transmission, may be indicated by the UE to its serving gNB. 
Proposal 2: In addition to SL RX UE’s assistance information, SL traffic characteristics and associated QoS requirement are also indicated to the SL TX UE’s gNB for determining SL DRX On duration.
Proposal 3: SL RX UE’s capability for simultaneously receiving from multiple SL TX UEs is indicated to SL TX UE’s gNB to assist the gNB in determining appropriate SL RX UE’s DRX configuration.
Proposal 4: RAN2 to consider defining SL TX UE’s capability to simultaneously transmit to multiple SL RX UEs to assist the gNB in determining appropriate SL RX UE’s SL DRX configuration and SL TX UE’s Uu DRX configuration.
4. References
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