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In RAN#86, “New WID on NR sidelink enhancement” was approved to enhance sidelink communications and updated in RAN#88 with the following [1, 2].
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
 
In RAN2#113bis-e, the agreements associated with this contribution are following [3].
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).
In RAN2#114e, the agreements associated with this contribution are following [4].
Agreements on alignment between Uu DRX and SL DRX
1: 	Alignment of Uu DRX and SL DRX for UE may comprise the full overlapping between Uu DRX and SL DRX in time.
2:	Alignment of Uu DRX and SL DRX for UE may comprise the partial overlapping between Uu DRX and SL DRX in time.
3:	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.
4:	RAN2 to down-scope alignment of Uu DRX and SL DRX for UEs in RRC IDLE and RRC INACTIVE from Rel-17
In this contribution, we would like to discuss resource selection in mode 2 considering the SL DRX and alignment between Uu DRX and SL DRX.
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Resource selection
In 38.321, the SL resource selection in mode 2 are following
	[bookmark: _Toc12569232][bookmark: _Toc37296249][bookmark: _Toc46490378][bookmark: _Toc52752073]5.22.1.1	SL Grant reception and SCI transmission
If the MAC entity has been configured with Sidelink resource allocation mode 2 to transmit using pool(s) of resources in a carrier as indicated in TS 38.331 or TS 36.331 based on sensing or random selection, the MAC entity shall for each Sidelink process:
…
2>	if the TX resource (re-)selection is triggered as the result of the TX resource (re-)selection check:
…
3>	randomly select the time and frequency resources for one transmission opportunity from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214, according to the amount of selected frequency resources and the remaining PDB of SL data available in the logical channel(s) allowed on the carrier.
…
…
<ignore irrelevant contents>


There is no problem where the target is disabled SL DRX (Rel. 16 UE). However, there is possible Tx UE could randomly select the time/frequency resources where target SL DRX enabled Rx UE (Rel. 17 UE) is in inactive. Therefore, SL DRX enabled UE have to select the proper time/frequency resource consider the SL DRX configuration. 
Observation 1: Legacy resource selection mode 2 procedure doesn’t take into account SL DRX.
And, we think that method considering the SL DRX for resource selection is possible in PHY/MAC layer. When Physical layer exclude the single slot time/frequency resources to report Set A to MAC layer, additional exclusion procedure considering the SL DRX could be added in 38.214. And, higher layer parameters related to SL DRX should be provided to physical layer. Then, MAC layer just randomly select the one opportunity resource from the resources indicated by the physical layer. 
In Fig. 1, Green single slot time/frequency resource is excluded by the reservation period (Prsvp_RX) of other SCIs. Gray single slot time/frequency resource is excluded by the Rx UE Off-Duration. The remained single slot time/frequency resource(yellow) in set A could be reported to MAC layer. 

Figure 1. Resource exclusion process considering the SL DRX in physical layer
And, when MAC layer take into account SL DRX for resource selection, the following figure could be considered for proper resource selection. Among the resources indicated by the physical layer, UE can randomly select in consideration of the SL DRX configuration of the Rx UE on-duration. In this case, physical layer behavior as legacy.

Figure 2. Resource selection process considering the SL DRX in MAC layer

Observation 2: There is possible for resource selection in consideration of Rx SL DRX in PHY or MAC layer
Both PHY and MAC layer, in order to consider the SL DRX for resource selection, we think at least following parameters or DRX configuration have to be considered. After the RAN2#114e, there was an email discussion about the Resource selection enhancement. The main content in the e-mail discussion was whether the Tx UE selects a resource considering which timer of the Rx UE(on-Duration, inactivity, retransmission) in Unicast/Groupcast and Broadcast respectively.
 But, in the SL system, the Tx-Rx half duplex constraint exist in SL. Therefore, Tx active time might be considered.
· Tx Active time (Tx-Rx half-duplex constraint)
· Rx Active time
Proposal 1: For the SL DRX enabled UE, resource selection should consider the SL DRX configuration both Tx UE and Rx UE active time.

Aligning between Uu DRX and SL DRX
The In-coverage Tx/RX UE may be configured with Uu DRX and SL DRX at the same time. In this case, a method of aligning the wake-up time is needed to maximize power efficiency. 
[image: 그림2]
Figure 3. SL DRX coordination with Uu DRX
The Fig. 3 shows an ideal example of SL DRX coordination with Uu DRX. The Tx UE can configure SL DRX that all of the SL DRX on-duration are mapping with Uu DRX on-duration (Full overlapping). The Tx UE determines the SL DRX based on the Rx UE’s assistance information (Uu DRX) and can configure the SL DRX cycle different with Uu DRX cycle in consideration of traffic pattern, QoS, etc (Partial overlapping).
Based on the Rx UE's assistance information-based Tx-centric mechanism to the DRX configuration, the Rx UE is RRC Connected and the Tx UE is RRC Connected case is clear. Firstly, Rx UE sends assistance information including its Uu DRX to the Tx UE. Secondary, Tx UE reports the assistance information to the serving gNB. Finally, serving gNB decide the SL DRX. 
When the Tx UE is RRC Idle/Inactive and the Rx UE is RRC Connected case is not clear. In this case, we think that the method using the Tx Centric mechanism based on the assistance information from Rx UE agreed in RAN2#114 can be applied. The Rx UE reports the SL DRX configuration determined by the Tx UE to the serving gNB, and the serving gNB may adaptively adjust the Uu DRX of the Rx UE.
Introducing a new method of sending Tx terminal assistance information (QoS, Traffic pattern, etc) may increase complexity. In addition, since the Tx UE does not know the Uu RRC state of the Rx UE, it is ambiguous as to which operation to take.
Observation 3: Tx UE don’t know about the Rx UE’s Uu RRC state 
Proposal 2: Apply the Tx Centric mechanism based on the assistance information from Rx UE to when the Tx UE is RRC Idle/Inactive and the Rx UE is RRC Connected case.

Conclusion
In this contribution, we discussed the SL DRX enabled Mode 2 resource selection. According to discussion in section 2, we have the following observation and proposal:
Observation 1: Legacy resource selection mode 2 procedure doesn’t take into account SL DRX
Observation 2: There is possible for resource selection according to Rx SL DRX in PHY/MAC layer
Proposal 1: For the SL DRX enabled UE, Resource selection should consider the SL DRX configuration both Tx UE and Rx UE active time.
Observation 3: Tx UE don’t know about the Rx UE’s Uu RRC state 
Proposal 2: Apply the Tx Centric mechanism based on the assistance information from Rx UE to when the Tx UE is RRC Idle/Inactive and the Rx UE is RRC Connected case.
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