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Introduction
In RAN1 #106b-e meeting, RAN1 discussed whether/how PHY layer applies a restriction for candidate resource selection taking into account the active time and reached the following working assumption[1]:
	Working Assumption 
When PHY layer is indicated with an active time of RX UE from MAC layer for candidate resource selection, a restriction is applied in PHY layer so that at least a subset of candidate resources reported to MAC layer is located within the indicated active time of the RX UE. The following options will be further discussed in RAN1 to restrict resources for candidate resource selection taking into account the indicated active time from MAC layer:
· Option 1: PHY layer selects and reports candidate resources only within the indicated 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 the indicated active time of the RX UE
· Option 3: PHY layer selects and reports an additional candidate resource set of candidate resources within the indicated active time of the RX UE




Accordingly, a reply LS was sent to RAN2 to inform this working assumption and ask RAN2 to take the working assumption into account.
In LS R1-2200007 (R2-2111431) [2], the following content was sent back to RAN1 and RAN1 was asked to take these information into account.
	RAN2 thanks RAN1 for their LS. 
RAN2 took RAN1’s working assumption into account and agreed that MAC indicates the active time information to PHY. For the definition of “active time”, the following agreement was made:
	TX UE shall select initial transmission resource only in the RX UE’s active time where SL DRX timers are running now or will be running in future (at least on-duration timer). Further details of active time can be considered later. FFS on spec impact.


RAN2 think it is up to RAN1 to select an option described in their LS.



In this contribution, our views on RAN2’s agreement and the definition of “active time” are provided.
Discussion
In RAN1 #107-e meeting, the following agreement was achieved regarding resource selection with SL DRX[3]:
Agreement
When SL DRX active time of Rx-UE is provided by the higher layer for candidate resource selection (including resource (re)selection and re-evaluation/pre-emption checking), the following working assumption is confirmed with option 2 as agreement (with modification in RED)

Working Assumption (RAN1#106bis-e)
When PHY layer is indicated with an active time of RX UE from MAC layer for candidate resource selection, a restriction is applied in PHY layer so that at least a subset of candidate resources reported to MAC layer is located within the indicated active time of the RX UE. The following options will be further discussed in RAN1 to restrict resources for candidate resource selection taking into account the indicated active time from MAC layer:
•	Option 1: PHY layer selects and reports candidate resources only within the indicated 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 the indicated active time of the RX UE
	FFS: Details on when the number of subsets of candidate resource is less than the threshold
	FFS: The subset of candidate resource outside of the active time should consider each inactive time period
	FFS: UE selection of resource selection window to overlap with indicated RX UE active time
	FFS: Whether it is up to UE implementation to report candidate resources only within the indicated active time of the RX UE
•	Option 3: PHY layer selects and reports an additional candidate resource set of candidate resources within the indicated active time of the RX UE

Considering that option 2 was selected as agreement, RAN1 should firstly inform RAN2 that RAN1 has confirmed that when PHY layer is indicated with an active time of RX UE from MAC layer for candidate resource selection, PHY layer selects and reports candidate resources in which at least a subset of the candidate resources is within the indicated active time of the RX UE.
Regarding the definition of “active time”, from RAN1’s perspective, the above agreement does not clearly explain RAN2’s understanding. Meanwhile, an ambiguous “active time” is not conducive to candidate resource selection performed by the PHY layer. Considering RAN2 has already agreed that MAC indicates the active time information to PHY, having a consistent understanding and definition of this information is important.
In order to help PHY layer performing candidate resource selection, the active time that the MAC layer provides to the PHY layer should be determinate and accurate. Besides the SL DRX timers are running now, only the on duration timer running duration, which is determined by the SL DRX configuration, can be predicted in advance. For the inactivity timer or retransmission timer, MAC layer can not know the exact running duration of these timers when the TX UE just triggers the resource (re)selection but does not finish the resource (re)selection. Considering RAN1 has already achieved an agreement that “PHY layer selects and reports candidate resources in which at least a subset of the candidate resources is within the indicated active time of the RX UE”, which means candidate resources may be selected outside the indicated active time. If MAC layer provides a superset of the determined active time, including the estimated timers which may be running in the future, then the candidate resource sets provided by the PHY layer will be more inaccurate.
Thus, from RAN1’s perspective, only the RX UE’s active time where SL DRX timers are running now and the RX UE’s active time where on duration timer will be running in future are expected to receive from the MAC layer. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 1: From RAN1’s perspective, only the RX UE’s active time where SL DRX timers are running now and the RX UE’s active time where on duration timer will be running in future are expected to receive from the MAC layer.
Furthermore, regarding RAN2’s agreement on the resource selection of the initial transmission, comparative analysis of the following baseline and two schemes is provided with the system-level simulation results in our contribution[4].
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Baseline: Tx UE performs sensing and resource selection without any DRX-related restrictions, while Rx UE is DRX disabled.
Scheme 1: All the transmission resource(s) of a TB, including initial transmission and retransmissions, must be selected within the RX UE’s active time where SL DRX timers are running now (i.e. within the DRX on-duration of the Rx UE).
Scheme 2: Only the initial transmission resource of a TB must be selected within the RX UE’s active time where SL DRX timers are running now (i.e. within the DRX on-duration of the Rx UE).
The simulation is carried out in urban broadcast scenarios, while the calculation of Packet Reception Ratio (PRR) and power consumption are according to TR 37.885[5]and the agreements of RAN1[6]. The detailed system-level simulation assumptions and analysis of the above resource selection schemes can be found in our discussion paper [4]. 
[image: ]
Figure 1: The PRR of power saving UE reception for V2P broadcast services in 60km/h urban scenario 
 [image: ]
Figure 2: The power consumption of power saving UE reception for V2P broadcast services in 60km/h urban scenario
As shown in the above simulation results, restricting all the transmission resource(s) of a TB to be selected within the RX UE’s active time will lead to a loss of PRR performance. Thus, TX UE should only restrict the initial transmission shall be selected in the RX UE’s active time where SL DRX timers are running now. For the retransmission(s), it is better to allow TX UE to select retransmission resource(s) both in the RX UE’s active time where SL DRX timers are running now and in the RX UE’s active time where SL DRX timers will be running in future (at least on-duration timer), in order to achieve a trade-off between PRR and power consumption.
Observation 1: Compared with the scheme that all the transmissions are restricted to be performed within the DRX on-duration of the Rx UE, the scheme that only restricts the initial transmission is performed within the DRX on-duration of Rx UE can archive better PRR performance. 
Proposal 2: It is better to allow TX UE to select retransmission resource(s) both in the RX UE’s active time where SL DRX timers are running now and in the RX UE’s active time where SL DRX timers will be running in future (at least on-duration timer), in order to achieve a trade-off between PRR and power consumption.
Hence, it is suggested to send a reply LS to RAN2 with the content proposed as follows.
Proposal 3: Reply LS to RAN2.
· RAN1 has confirmed that when PHY layer is indicated with an active time of RX UE from MAC layer for candidate resource selection, PHY layer selects and reports candidate resources in which at least a subset of the candidate resources is within the indicated active time of the RX UE.
· From RAN1’s perspective, only the RX UE’s active time where SL DRX timers are running now and the RX UE’s active time where on duration timer will be running in future are expected to receive from the MAC layer.
· Additionally, RAN1 respects RAN2’s decision on initial transmission resource. For the retransmission resource, according to the system-level simulation results from RAN1, it is better to allow TX UE to select retransmission resource(s) both in the RX UE’s active time where SL DRX timers are running now and in the RX UE’s active time where SL DRX timers will be running in future (at least on-duration timer), in order to achieve a trade-off between PRR and power consumption.
· RAN1 respectfully asks RAN2 to take the above information into account.
Conclusion
In this contribution, the definition of “active time” and the views of RAN2’s agreement are discussed. Particularly, we have the following observation and proposals:
Proposal 1: From RAN1’s perspective, only the RX UE’s active time where SL DRX timers are running now and the RX UE’s active time where on duration timer will be running in future are expected to receive from the MAC layer.
Observation 1: Compared with the scheme that all the transmissions are restricted to be performed within the DRX on-duration of the Rx UE, the scheme that only restricts the initial transmission is performed within the DRX on-duration of Rx UE can archive better PRR performance. 
Proposal 2: It is better to allow TX UE to select retransmission resource(s) both in the RX UE’s active time where SL DRX timers are running now and in the RX UE’s active time where SL DRX timers will be running in future (at least on-duration timer), in order to achieve a trade-off between PRR and power consumption.
Proposal 3: Reply LS to RAN2.
· RAN1 has confirmed that when PHY layer is indicated with an active time of RX UE from MAC layer for candidate resource selection, PHY layer selects and reports candidate resources in which at least a subset of the candidate resources is within the indicated active time of the RX UE.
· From RAN1’s perspective, only the RX UE’s active time where SL DRX timers are running now and the RX UE’s active time where on duration timer will be running in future are expected to receive from the MAC layer.
· Additionally, RAN1 respects RAN2’s decision on initial transmission resource. For the retransmission resource, according to the system-level simulation results from RAN1, it is better to allow TX UE to select retransmission resource(s) both in the RX UE’s active time where SL DRX timers are running now and in the RX UE’s active time where SL DRX timers will be running in future (at least on-duration timer), in order to achieve a trade-off between PRR and power consumption.
· RAN1 respectfully asks RAN2 to take the above information into account.
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