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1.	Introduction
At the RAN2 #112-e meeting, the uniastfollowing agreement was reached regarding the SL DRX timer.
	As baseline, for Sidelink DRX for SL unicast, it is proposed to inherit and use timers similar to what are used in Uu DRX. FFS for SL broadcast/groupcast. FFS on detailed timers.



We need to further discuss which timer can be used in unicast and also whether timer-based SL DRX is supported or not in broadcast/groupcast. 
In this contribution, we introduce technical issues of SL DRX timer for unicast, groupcast, and broadcast. 
2.	Discussion
2.1 Sidelink DRX timer for SL Unicast
2.1.1. On-duration timer and Inactivity timer
In SL unicast, like Uu DRX, SL DRX On-duration timer is basically required for active mode operation. Besides, to continuously monitor SL unicast traffic, it is necessary to support SL DRX Inactivity timer to extend the SL DRX On-duration timer. 
Additionally, it is necessary to discuss whether the duration of the on-duration timer and the inactivity timer is set to a value commonly used in all unicast communication or different values ​​for each PC5 RRC connection. Since each PC5 RRC connection can have different unicast properties, different on-duration timer and inactivity timer values ​​need to be set for each PC5 RRC connection. For example, on-duration timer and inactivity timer values ​​can be set by reflecting the QoS class(e.g., PQI) associated with a specific PC5 RRC connection (e.g., a pair of source layer 2 ID/destination layer 2 ID).
Observation 1. Each PC5 RRC connection can have different unicast properties. Thus, different on-duration timer and inactivity timer values need to be set for each PC5 RRC connection.
Proposal 1. For SL unicast, On-duration timer, and Inactivity timer should be supported.
Proposal 2. For SL unicast, On-duration timer, and Inactivity timer can be set in consideration of the QoS class (e.g., PQI) per PC5 RRC Connection (e.g., a pair of source layer 2 ID/destination layer 2 ID).

2.1.2. HART RTT timer and Retransmission timer
First, we need to discuss whether the SL DRX HARQ RTT timer and SL DRX Retransmission timer is needed or not to support SL DRX operation in SL unicast. 
SL HARQ RTT time is the minimum processing time required for TX UE to detect/decoding the PSFCH and send a retransmission of PSCCH/PSSCH to RX UE when the RX UE sends the PSFCH to the TX UE. That is, UE can know the time to operate in sleep mode based on the minimum RTT processing time without HARQ RTT timer. Therefore, since it is possible for the UE to implicitly determine when to go into sleep mode without a timer based on the SL HARQ RTT time, it may not be necessary to define the SL HARQ RTT timer for SL DRX operation. However, it is still necessary to consider the timer-based operation by setting the SL HARQ RTT timer to the SL HARQ RTT minimum time gap. Additionally, if the SL HARQ RTT timer is defined, the SL HARQ RTT timer should be set to the SL HARQ RTT minimum time gap, which is a common value, not an independent value for each specific PC5 RRC connection.
Observation 2. SL HARQ RTT time is the minimum processing time required for TX UE to detect/decoding the PSFCH and send a retransmission of PSCCH/PSSCH to RX UE when the RX UE sends the PSFCH to the TX UE. Therefore, since it is possible for the UE to implicitly determine when to go into sleep mode without a timer based on the SL HARQ RTT time, it may not be necessary to define the SL HARQ RTT timer for SL DRX operation.
Proposal 3. RAN2 should discuss whether SL HARQ RTT timer is required in SL DRX operation for SL unicast.
Observation 3. SL HARQ RTT time is a common value based on the minimum processing time required for TX UE to detect/decoding the PSFCH and send a retransmission of PSCCH/PSSCH to RX UE when the RX UE sends the PSFCH to the TX UE, not an independent value for each specific PC5 RRC connection.
Proposal 4. For SL unicast, if the SL HARQ RTT timer is defined, the SL HARQ RTT timer should be set to the SL HARQ RTT minimum time gap, which is a common value, not an independent value for each specific PC5 RRC connection.
In Uu DRX, the values of the DRX Retransmission timer is set to the common value regardless of the DRX group. RAN2 should discuss whether the values of SL DRX Retransmission timer can be set to common value regardless of specific PC5 RRC connection as in Uu DRX. As in the inactivity timer, the retransmission timer is a timer used to monitor SL data (e.g., PSCCH/PSSCH for retransmission), so it needs to be set based on the QoS class (e.g., PQI)  of SL data serviced through a specific PC5 RRC connection such as the inactivity timer.
Observation 4. SL DRX Retransmission timer is a timer used to monitor SL data (e.g., PSCCH/PSSCH for retransmission) as in the SL DRX Inactivity timer. 
Proposal 5. For SL unicast, Retransmission timer should be supported.
Proposal 6. For SL unicast, SL DRX Retransmission timer can be set in consideration of the QoS class (e.g., PQI) per PC5 RRC Connection (e.g., a pair of source layer 2 ID/destination layer 2 ID).
According to the R16 NR V2X operation, if TX UE indicates the HARQ Feedback mode as “disabled” to RX UE through SCI, the RX UE does not transmit HARQ feedback regardless of a success/failure of PSCCH/PSSCH reception from the TX UE. Since the HARQ RTT timer and retransmission timer operate based on PSFCH transmission, it may be not necessary to operate the HARQ RTT timer/Retransmission timer in case of HARQ feedback “disabled”. However, as an alternative, the HARQ RTT Timer and Retransmission Timer can be configured in a UE regardless of HARQ Feedback mode, and the UE can decide whether to use the HARQ RTT timer/Retransmission timer according to the HARQ Feedback mode. For example, if the HARQ Feedback mode is enabled, RX UE may start the RTT/Retransmission timer when transmitting the PSFCH (e.g., HARQ NACK) to TX UE.
Observation 5. HARQ RTT Timer and Retransmission Timer can be configured in a UE regardless of HARQ Feedback mode, and the UE can decide whether to use the HARQ RTT timer/Retransmission timer according to the HARQ Feedback mode. 
Proposal 7. For SL unicast, when HARQ Feedback mode is enabled, SL DRX operation based on Retransmission timer should be supported. FFS whether the HARQ RTT timer is supported for SL unicast.

2.2 Sidelink DRX timer for SL Groupcast
In SL groupcast, SL DRX Timer behaviour can behave similarly to SL unicast. This means that SL DRX timers (e.g., On-duration timer, Inactivity timer, HARQ RTT timer, and Retransmission timer) used in the SL unicast can be used similarly in the SL groupcast. However, the timer value should be set in consideration of the QoS class (e.g., PQI) associated with specific groupcast service.
Observation 6. SL DRX timers (e.g., On-duration timer, Inactivity timer, HARQ RTT timer, and Retransmission timer) used in SL unicast can be used similarly in SL groupcast.
Proposal 8. For SL groupcast, On-duration timer, and Inactivity timer should be supported.
Proposal 9. For SL groupcast, On-duration timer, and Inactivity timer can be set in consideration of the QoS class (e.g., PQI) per specific groupcast service (e.g., PSID, ITS-AID).
Proposal 10. RAN2 should discuss whether SL HARQ RTT timer is required in SL DRX operation for SL groupcast.
Proposal 11. For SL groupcast, if the SL HARQ RTT timer is defined, the SL HARQ RTT timer should be set to the SL HARQ RTT minimum time gap, which is a common value, not an independent value for specific groupcast service.
Proposal 12. For SL groupcast, Retransmission timer should be supported.
Proposal 13. For SL groupcast, SL DRX Retransmission timer can be set in consideration of the QoS class (e.g., PQI) per specific groupcast service (e.g., PSID, ITS-AID).
Proposal 14. For SL groupcast, when HARQ Feedback mode is enabled, SL DRX operation based on Retransmission timer should be supported. FFS whether the HARQ RTT timer is supported for SL groupcast.

2.3 Sidelink DRX timer for SL Broadcast
Since HARQ is not supported in SL broadcast, there is no need for HARQ RTT timer and retransmission timer. In other words, only On-duration timer and inactivity timer operation are supported in SL Broadcast, and SL DRX On-duration timer/Inactivity timer operation can be defined similarly to SL Unicast operation.
Observation 7. SL DRX timers (e.g., On-duration timer, Inactivity timer, HARQ RTT timer, and Retransmission timer) used in SL unicast can be used similarly in SL broadcast.
Proposal 15. For SL broadcast, On-duration timer, and Inactivity timer should be supported.
Proposal 16. For SL broadcast, On-duration timer, and Inactivity timer can be set in consideration of the QoS class (e.g., PQI) per specific broadcast service (e.g., PSID, ITS-AID).
3.	Conclusion
This contribution discussed a possible impact on RAN2 by sidelink DRX timer operation, which can be summarized as follows.
Observation 1. Each PC5 RRC connection can have different unicast properties. Thus, different on-duration timer and inactivity timer values need to be set for each PC5 RRC connection.
Proposal 1. For SL unicast, On-duration timer, and Inactivity timer should be supported.
Proposal 2. For SL unicast, On-duration timer, and Inactivity timer can be set in consideration of the QoS class (e.g., PQI) per PC5 RRC Connection (e.g., a pair of source layer 2 ID/destination layer 2 ID).
Observation 2. SL HARQ RTT time is the minimum processing time required for TX UE to detect/decoding the PSFCH and send a retransmission of PSCCH/PSSCH to RX UE when the RX UE sends the PSFCH to the TX UE. Therefore, since it is possible for the UE to implicitly determine when to go into sleep mode without a timer based on the SL HARQ RTT time, it may not be necessary to define the SL HARQ RTT timer for SL DRX operation.
Proposal 3. RAN2 should discuss whether SL HARQ RTT timer is required in SL DRX operation for SL unicast.
Observation 3. SL HARQ RTT time is a common value based on the minimum processing time required for TX UE to detect/decoding the PSFCH and send a retransmission of PSCCH/PSSCH to RX UE when the RX UE sends the PSFCH to the TX UE, not an independent value for each specific PC5 RRC connection.
Proposal 4. For SL unicast, if the SL HARQ RTT timer is defined, the SL HARQ RTT timer should be set to the SL HARQ RTT minimum time gap, which is a common value, not an independent value for each specific PC5 RRC connection.
Observation 4. SL DRX Retransmission timer is a timer used to monitor SL data (e.g., PSCCH/PSSCH for retransmission) as in the SL DRX Inactivity timer. 
Proposal 5. For SL unicast, Retransmission timer should be supported.
Proposal 6. For SL unicast, SL DRX Retransmission timer can be set in consideration of the QoS class (e.g., PQI) per PC5 RRC Connection (e.g., a pair of source layer 2 ID/destination layer 2 ID).
Observation 5. HARQ RTT Timer and Retransmission Timer can be configured in a UE regardless of HARQ Feedback mode, and the UE can decide whether to use the HARQ RTT timer/Retransmission timer according to the HARQ Feedback mode. 
Proposal 7. For SL unicast, when HARQ Feedback mode is enabled, SL DRX operation based on Retransmission timer should be supported. FFS whether the HARQ RTT timer is supported for SL unicast.
Observation 6. SL DRX timers (e.g., On-duration timer, Inactivity timer, HARQ RTT timer, and Retransmission timer) used in SL unicast can be used similarly in SL groupcast.
Proposal 8. For SL groupcast, On-duration timer, and Inactivity timer should be supported.
Proposal 9. For SL groupcast, On-duration timer, and Inactivity timer can be set in consideration of the QoS class (e.g., PQI) per specific groupcast service (e.g., PSID, ITS-AID).
Proposal 10. RAN2 should discuss whether SL HARQ RTT timer is required in SL DRX operation for SL groupcast.
Proposal 11. For SL groupcast, if the SL HARQ RTT timer is defined, the SL HARQ RTT timer should be set to the SL HARQ RTT minimum time gap, which is a common value, not an independent value for specific groupcast service.
Proposal 12. For SL groupcast, Retransmission timer should be supported.
Proposal 13. For SL groupcast, SL DRX Retransmission timer can be set in consideration of the QoS class (e.g., PQI) per specific groupcast service (e.g., PSID, ITS-AID).
Proposal 14. For SL groupcast, when HARQ Feedback mode is enabled, SL DRX operation based on Retransmission timer should be supported. FFS whether the HARQ RTT timer is supported for SL groupcast.
Observation 7. SL DRX timers (e.g., On-duration timer, Inactivity timer, HARQ RTT timer, and Retransmission timer) used in SL unicast can be used similarly in SL broadcast.
Proposal 15. For SL broadcast, On-duration timer, and Inactivity timer should be supported.
[bookmark: _GoBack]Proposal 16. For SL broadcast, On-duration timer, and Inactivity timer can be set in consideration of the QoS class (e.g., PQI) per specific broadcast service (e.g., PSID, ITS-AID).
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