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Introduction
RAN2 has made the following agreements at RAN2 #114e meeting [1].
[bookmark: _Hlk78990030]Agreements on TX-UE centric or RX-UE centric DRX configuration determination
1: 	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, support signalling exchange including both 1) Signaling-1: signalling from RX-UE to TX-UE, and 2) Signaling-2: signalling from TX-UE to RX-UE.
2:	For SL unicast, TX-UE centric DRX configuration based on the assistance information from RX-UE is agreed as baseline.
2a: 	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other as Rx-UE, signaling-1 (Rx->Tx) is carried via a new PC5-RRC message, from Rx-UE to Tx-UE.
2b:	In SL unicast, for DRX configuration of the direction where one UE as Tx-UE and the other as Rx-UE, signaling-2 (Tx->Rx) is carried via RRCReconfigurationSidelink, to deliver DRX configuration from Tx-UE to Rx-UE.
3:	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, when Tx-UE is in-coverage and in RRC_CONNECTED state, Tx-UE may report the information received in signaling-1 (Rx->Tx) to the serving network.
4:	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other as Rx-UE, when Tx-UE is in-coverage and in RRC_CONNECTED state, Tx-UE may obtain DRX configuration from dedicated RRC to generate signalling-2 (Tx->Rx).
5:	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other as Rx-UE, when Rx-UE is in-coverage and in RRC_CONNECTED state, Rx-UE report the DRX configuration received in signalling-2 (Tx->Rx) to the serving network.
Agreements on DRX for SL GC and BC
1: 	WA: RAN2 assumes that the V2X layer of Rx UE passes the PC5 QoS parameters together with the corresponding destination layer-2 ID(s) for reception to the AS layer, as per TR 23.776 conclusion, and will further discuss SL DRX design based on this working assumption. RAN2 does not need to send LS to SA2 to clarify this issue.
2:	For GC/BC, DRX cycle should take at least QoS requirement into consideration.
3:	For GC/BC, DRX cycle(s) is configured per QoS profile. FFS on the need of down-select one DRX cycle from available DRX cycles for a specific L2 DST ID if UE has multiple QoS profiles for same DST L2 ID.
4:	For GC/BC, DRX cycle is configured per QoS profile.
5a:	For GC/BC, RAN2 understands that sl-drx-startoffset does not take QoS requirement into consideration.
5b:	For GC/BC, For GC/BC, sl-drx-startoffset is set based on DST L2 ID.

RAN2 also made the following agreements at RAN2 #113bis-e meeting [2].
Agreements on Inactivity timer for unicast
1:	For unicast, the SL inactivity timer value may take into consideration the QoS. Whether any specification impacts are needed is FFS.
Agreements on HARQ timers
1:	If the RX UE does not transmit PSFCH for a HARQ enabled transmission (e.g., due to UL/SL prioritization) the RX UE still starts the HARQ RTT timer in the symbol/slot following the end of PSFCH resource.
2:	Retransmission timer can be started upon expiry of the HARQ RTT timer.

RAN2 also made the following agreements at RAN2 #113-e meeting [3].
Agreements on SL DRX configurations for unicast
[bookmark: _Hlk67951542]1:	For unicast, for OOC scenario, the UE who sends out the DRX configuration decides on the DRX configuration. FFS on whether pre-configuration and/or the assistance information from the peer UE is also taken into account when determining the DRX configuration.

In this contribution, we further discuss remaining issues for sidelink DRX design.
Discussion  
SL DRX configuration 
SL DRX configuration for unicast
At RAN2 #114e meeting, it was agreed that Tx-centric based sidelink DRX configuration is applied for out of coverage (OoC) and RRC_CONNECTTED state. In this contribution, we further discuss on details of Tx-centric sidelink DRX determination for OoC and RRC_IDLE/RRC_INACTIVE state.
For OoC case, it’s agreed that a Tx UE may determine an SL DRX configuration with its RX UE’s input and it’s also agreed that the Inactivity timer may be configured based on QoS requirements. When the Tx UE determines an SL DRX, it needs to consider both the Rx UE’s preference and its own preference, e.g., the SL DRX cycle length, Inactivity timer, etc. The SL DRX cycle length may be based on the latency requirement such as the PDB in the QoS parameters. Therefore, the Tx UE needs to be pre-configured or configured with at least QoS information for the service type of the unicast that it determines the SL DRX configuration.
Similarly, for RRC_IDLE and RRC_INACTIVE state, a Tx UE may determine a SL DRX configuration based on pre-configured QoS information and Rx UE’s assistance information. In addition, if QoS information is carried on SIB, a Tx UE may also determine a SL DRX configuration based on QoS information in SIB and Rx UE’s assistance information.  
Proposal 1. For unicast, at least RRC_IDLE and OOC scenario, a Tx UE determines an SL DRX configuration based on pre-configured or configured QoS information and Rx UE’s assistance information.

SL DRX configuration for groupcast and broadcast
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 more 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. For groupcast or broadcast, UEs participating in a groupcast or broadcast determine the sidelink DRX On duration based on QoS requirement and power saving requirement for the groupcast or broadcast.

At RAN2 #114e meeting, it was agreed that the Offset of an SL DRX for a groupcast or broadcast may be set based on DST L2 ID. 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. For groupcast or broadcast, UEs participating in a groupcast or broadcast determine the sidelink DRX Offset based on a function with destination ID of the groupcast or broadcast.
Inactivity timer
At RAN2 #114e meeting, it was agreed that SL DRX cycle should take at least QoS requirement for a groupcast or broadcast. The Inactivity timer for a groupcast or broadcast may also be determined based on QoS like the Inactivity timer for unicast as agreed. For example, the Inactivity timer may be based on PDB, reliability, etc. of QoS parameters associated with a service type for a groupcast or broadcast.
For OoC, the QoS parameters associated with a service type may be pre-configured. Therefore, all UEs participating in a groupcast or broadcast may set Inactivity timer based on pre-configured QoS parameters associated with the service type or destination ID for the groupcast or broadcast. 
Similarly, for RRC_IDLE and RRC_INACTIVE state, all UEs participating in a groupcast or broadcast may set Inactivity timer based on pre-configured QoS parameters associated with the service type or destination ID for the groupcast or broadcast. In addition, if QoS information is carried on SIB, all UEs participating in a groupcast or broadcast may set Inactivity timer based on QoS information in SIB.  
Proposal 4. For groupcast or broadcast, all UEs participating in a groupcast or broadcast set Inactivity timer based on pre-configured or configured QoS information for a service type or a destination ID.

At RAN2 #114e meeting, it was brought up if an Inactivity timer include the announced periodic transmissions by the TX UE for periodic resource reservation in SCI. 
If periodic reservations are included in the Inactivity timer, an RX UE will have to stay active for the whole period, especially when the periodicity is large which will cause the Rx UE stay active without power saving. To enable an Rx UE to save power for periodic traffic, determining an SL DRX configuration should take consideration of periodic traffic, e.g., the SL DRX cycle length may be set according to periodic traffic pattern. With transmissions confined with periodic resource that aligned with SL DRX, the Rx UE may go to inactive state for power saving. In this approach, the announced periodic transmissions do not need to be included in Inactivity timer.
Proposal 5. The inactivity timer should not include the announced periodic transmissions by the TX UE for periodic resource reservation in SCI for power saving at an Rx UE.
HARQ Timers
For unicast with HARQ based retransmissions, a Tx UE may indicate resources reserved for retransmissions in the SCI transmitted with an initial transmission. If resource reselection is not enabled, the Rx UE may monitor retransmissions per the reserved resources indicated in the SCI. In this case, the HARQ RTT timer and HARQ retransmission timer may be set based on the reserved resources indicated in the SCI for more power saving.
Proposal 6. For unicast, the HARQ RTT timer and HARQ retransmission timer are set according to the reserved retransmissions indicated in the SCI transmitted with the initial transmission.

For unicast with HARQ based retransmissions, a Tx UE may decide to retransmit or not based on the HARQ feedback from RX UE(s) with HARQ RTT timer and HARQ retransmission timer. For example, an Rx UE’s HARQ RTT timer may be started after sending a NACK to the Tx UE, and Tx UE’s HARQ RTT timer may be started after receiving at least a NACK(s) from Rx UE(s). Both Tx UE and Rx UE(s) are in inactive state for communications while the HARQ RTT timers are running. A HARQ retransmission timer may be activated automatically upon a HARQ RTT timer expiration for both Rx UE(s) and Tx UE. Tx UE may conduct the retransmission at the resource either reserved previously or reselected.
If an Rx UE is configured with DRX and a non-zero inactivity timer, its timer only starts running if it receives an SCI during its On duration indicating a reservation during the OFF duration. In such a case, the Rx UE stays awake to receive the transmissions during the extended On duration. However, if the Rx UE misses the SCI with reservation indication, and if the Tx UE transmits over the reserved resources, not only the transmissions will not be received by the Rx only, but also the chance of collision increases without any benefit. Therefore, for unicast and groupcast with HARQ retransmission enabled, a Tx UE transmits on the resources reserved for retransmissions outside of its Rx UE's On duration only if it receives a NACK in response to the transmission inside the On duration where the transmission indicates the reservations for retransmissions.
Proposal 7. For unicast and groupcast with HARQ retransmission enabled, a Tx UE transmits on the resources reserved for retransmissions outside of its Rx UE's On duration only if it receives a NACK in response to the transmission inside the On duration where the transmission indicates the reservations for retransmissions.
Conclusion
In this contribution, we further discussed remaining issues for sidelink DRX design with the following proposals.
Sidelink DRX Configuration
Proposal 1. For unicast, at least RRC_IDLE and OOC scenario, a Tx UE determines an SL DRX configuration based on pre-configured or configured QoS information and Rx UE’s assistance information.
Proposal 2. For groupcast or broadcast, UEs participating in a groupcast or broadcast determine the sidelink DRX On duration based on QoS requirement and power saving requirement for the groupcast or broadcast.
Proposal 3. For groupcast or broadcast, UEs participating in a groupcast or broadcast determine the sidelink DRX Offset based on a function with destination ID of the groupcast or broadcast.
Inactivity Timer
Proposal 4. For groupcast or broadcast, all UEs participating in a groupcast or broadcast set Inactivity timer based on pre-configured or configured QoS information for a service type or a destination ID.
Proposal 5. The inactivity timer should not include the announced periodic transmissions by the TX UE for periodic resource reservation in SCI for power saving at an Rx UE.
HARQ Timers
Proposal 6. For unicast, the HARQ RTT timer and HARQ retransmission timer are set according to the reserved retransmissions indicated in the SCI transmitted with the initial transmission.
Proposal 7. For unicast and groupcast with HARQ retransmission enabled, a Tx UE transmits on the resources reserved for retransmissions outside of its Rx UE's On duration only if it receives a NACK in response to the transmission inside the On duration where the transmission indicates the reservations for retransmissions.
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