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Introduction
RAN2 made the following agreements at RAN2 #113e meeting [1].
1: 	For SL groupcast/broadcast, SL DRX configuration can be configured in common. FFS on granularity of SL DRX configuration.
2:	RAN2 kindly agree that for groupcast and broadcast communication further granularity to multiple sets of DRX configurations (beyond just cast type) is required i.e. more than two DRX Cycle configurations should be supported in specification.
3:	RAN2 will study/discuss how PQI and/or L2 destination ID is used to derive groupcast and broadcast DRX configuration.

RAN2 made the following agreements at RAN2 #113bis -e meeting [2].
1: 	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.
2:	The RX UE determines the symbol/slot/subframe associated with the start of the DRX cycle using the configured sl-drx-Cycle, sl-drx-StartOffset.  FFS on details.
3:	The RX UE starts the sl-drx-onDurationTimer after sl-drx-slotOffset from the beginning of the subframe.
7:	For unicast, the SL inactivity timer value may take into consideration the QoS. Whether any specification impacts are needed is FFS.
8:	For unicast, RX UE starts/restarts the inactivity timer with the value configured for that pair of src/dest L2 ID.
9:	For unicast, the RX UE (re)starts the inactivity timer upon reception of a new SL data transmission from the RX UE perspective for that pair of src/dest L2 ID.
10:	For unicast, the RX UE (re)starts the inactivity timer based on information in SCI (SCI1+SCI2).  FFS if the MAC layer can stop the inactivity timer.
11:	For unicast, the RX UE (re)starts the inactivity timer in the first slot after SCI (SCI1+SCI2) reception.
12:	For unicast, the TX UE maintains a timer corresponding to the SL Inactivity timer in the RX UE for each pair of src/dest L2 ID, and uses the timer as part of criterion for determining the allowable transmission time for the RX UE.
13:	For unicast, the TX UE (re)starts its timer corresponding to the SL inactivity timer at the RX UE at the slot following an SCI transmission indicating a new data transmission. FFS the specific spec impacts needed at the TX side.
14:	SL Inactivity timer is supported for groupcast. FFS on the scenarios where it is supported.
15:	SL Inactivity timer is not supported for broadcast transmissions.
17:	As a baseline, agreements 7-13 inclusive are applied to SL inactivity timer for groupcast, with the difference that “src/dest L2 ID pair” is replaced with “groupcast L2 destination ID or src/dest L2 id pair” (dependent on the conclusion of proposal 17).  Any specific handling which may be needed for synchronization of inactivity timers for the groupcast case is FFS.
18:	SL HARQ RTT timer and SL HARQ retransmission timer are maintained per SL HARQ process at the RX UE.

In this contribution, we further discuss design aspects on sidelink DRX configuration for groupcast and broadcast based on destination ID and QoS.

Discussion  
At RAN2 #113e meeting, it was discussed if sidelink DRX configuration for groupcast and broadcast should be based on destination ID or PQI of QoS flow [1]. In this contribution, we discuss the details of sidelink DRX configuration for groupcast and broadcast.
Sidelink DRX Configuration for Groupcast and Broadcast
A sidelink DRX Cycle length defines how frequently a UE wakes up to monitor sidelink scheduling indicated by SCI during a sidelink DRX On duration. With a short sidelink DRX Cycle length, a UE wakes up more frequently which may support tight latency requirement but consume more power. With a long sidelink DRX Cycle length, a UE wakes up less frequently which may save more power but may fail tight latency requirement. Therefore, sidelink DRX Cycle length needs to be determined with the trade-off between power saving and latency requirement.
For in coverage scenario, a gNB may configure different sidelink DRX Cycle values based on different QoS requirements, e.g., latency or PDB requirements, and a UE may determine a sidelink DRX Cycle length based on the QoS requirement of the groupcast or broadcast participated by the UE.
For out of coverage scenario, a UE may determine a sidelink DRX Cycle length based on preconfigured sidelink DRX Cycle lengths associated to different QoS requirements and the QoS requirement of the groupcast or broadcast participated by the UE.
Proposal 1: A UE determines the sidelink DRX Cycle length for a groupcast or broadcast based on both QoS requirement and power saving requirement.

A sidelink DRX On duration defines how long a UE wakes up to monitor sidelink scheduling indicated by SCI during a sidelink DRX On duration. With a short sidelink DRX On duration, a UE stays at high power mode for a short time and thus saves power but may fail to transmit or retransmit a packet especially for broadcast without timer extension for active state when channel is congested, since all the UEs have to transmit at such a short sidelink DRX On duration for a groupcast or broadcast. With a long sidelink DRX On duration, a UE stays at high power mode for a long time and thus consumes more power but may be able to transmit or retransmit a packet during the On duration. Therefore, sidelink DRX On duration needs to be determined with the trade-off between power saving and QoS requirement (e.g., data rate, reliability, etc.).
For in coverage scenario, a gNB may configure different sidelink DRX On duration values based on different QoS requirements, e.g., data rate and reliability requirements, and a UE may determine a sidelink DRX On duration based on the QoS requirement of the groupcast or broadcast participated by the UE.
For out of coverage scenario, a UE may determine a sidelink DRX On duration based on preconfigured sidelink DRX On duration values associated to different QoS requirements and the QoS requirement of the groupcast or broadcast participated by the UE.
Proposal 2: A UE determines the sidelink DRX On duration for a groupcast or broadcast based on both QoS requirement and power saving requirement.

A sidelink DRX Offset defines when a sidelink On duration starts or when a UE wakes up to monitor the scheduling SCIs. For a groupcast or broadcast, it’s necessary that all the UEs must wake up to monitor the scheduling SCI at the same time. Therefore, all the UEs participating in a groupcast or broadcast are configured with the same sidelink DRX Offset for the groupcast or broadcast, i.e. identified with a destination ID. 
On sidelink, the DRX On duration forms traffic on sidelink. Different sidelink DRX On durations with the same DRX Offset may overlap for different services using broadcast or groups using groupcast, which may cause uneven usage of sidelink resources, unnecessary channel congestion and more complicated timer operations for UEs supporting different services or groups with overlapped On durations. Therefore, it’s necessary to spread sidelink DRX On durations for different services using broadcast or groups using groupcast. For example, a UE may determine a sidelink DRX Offset value based on a modulo calculation with the destination ID of a broadcast or groupcast or based a random seed associated with the destination ID of a broadcast or groupcast.  
Proposal 3: A UE determines the sidelink DRX Offset for a groupcast or broadcast based on the destination ID of a groupcast or broadcast.

Sidelink DRX Timers for Groupcast
For groupcast, all UEs participating in a groupcast need to synchronize their active states. For example, a UE (i.e., a Tx UE) transmits a packet with SCI indicating reserved resources which are outside of the sidelink DRX On duration, the other UEs (i.e. Rx UEs) monitor and decode the SCI for the reserved transmissions. To ensure the synchronization among all the UEs, UEs’ Inactivity timers may be set to same value, e.g., the Inactivity timer value may be set per the destination ID of a groupcast. 
Proposal 4: Support destination ID based Inactivity timer for groupcast.

For groupcast, any UE may be a Tx UE and any other UEs may receive different transmissions or retransmissions from different Tx UEs. For HARQ timers, the operation needs to be aligned with a sidelink process of a HARQ entity and the sidelink process is defined per a pair of source ID and destination ID. Thus, HARQ timers may be set for each source ID and destination ID pair, 
Proposal 5: Support source ID and destination ID based HARQ timers for groupcast.
Conclusion
In this contribution, we further discussed details of sidelink DRX configuration for groupcast and broadcast and sidelink DRX timers for groupcast and concluded the follows.
Sidelink DRX Configuration for Groupcast and Broadcast
Proposal 1: A UE determines the sidelink DRX Cycle length for a groupcast or broadcast based on both QoS requirement and power saving requirement.
Proposal 2: A UE determines the sidelink DRX On duration for a groupcast or broadcast based on both QoS requirement and power saving requirement.
Proposal 3: A UE determines the sidelink DRX Offset for a groupcast or broadcast based on the destination ID of a groupcast or broadcast.
Sidelink DRX Timers for Groupcast
Proposal 4: Support destination ID based Inactivity timer for groupcast.
Proposal 5: Support source ID and destination ID based HARQ timers for groupcast.
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