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Introduction
In this contribution, we discuss the remaining issues for the sidelink DRX, including the packet loss problems caused by different DRX status among RX UEs in SL groupcast and HARQ feedback disabled transmission, and propose the corresponding handlings to avoid the packet loss in RX UE.
Discussion
2.1 The handling of different DRX status among RX UEs in SL groupcast
In RAN2#117e meeting, the problem caused by different DRX status among RX UEs in SL groupcast was confirmed, and the solution for initial transmission was agreed as follows:
2:	For specification of resource selection for initial transmission of groupcast, RAN2 use the normative text ”The UE may select resource for the initial transmission of groupcast within the time when sl-drx-onDurationTimer or sl-drx-InactivityTimer of the destination is running.”
However, the solution for retransmission has not be discussed. To facilitate this discussion, firstly the problem caused by different DRX status among RX UEs in SL groupcast is elaborated as follows.
For a SL groupcast transmission with process #1, we assume that RX UE A decodes the data successfully, and thus sends ACK to TX UE and does not start retransmission timer for the SL process after the corresponding HARQ RTT timer expires; by contrast, RX UE B does not decode the data successfully, and thus sends NACK to TX UE and starts retransmission timer for the SL process after the corresponding HARQ RTT timer expires. At TX UE side, it will start, upon the corresponding HARQ RTT timer expiry, a timer corresponding to the retransmission timer for the SL process when it receives NACK from RX UE B. In this case. RX UE A may get in sleep mode while TX UE assumes that RX UE A become in active time. In other words, the misaligned retransmission timer among RX UEs may leads that the actual DRX status (i.e. in sleep mode or in active time) of some RX UEs and the assumed DRX status of these RX UEs by TX UE are not aligned. Such misalignment is in nature inevitable along with the introduction of HARQ RTT timer and retransmission timer into SL groupcast
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Figure 1: The behaviours of SL retransmission timer for SL groupcast
Observation 1: When SL DRX is adopted in groupcast, the retransmission timer status among RX UEs in the same group may be misaligned, which may lead that the actual DRX status of some RX UEs and the assumed DRX status of these RX UEs by TX UE are not aligned.
Similar to the approach in Uu DRX, TX UE may schedule the subsequent data transmission for any of the currently existing SL processes, as it would assume the retransmission timer of each RX UE is running. However, since the retransmission timer corresponding to this SL process #1 was not running at RX UE A, i.e. RX UE A may be in sleep mode, if TX UE schedules retransmission of another SL process (e.g. SL process#2) or initial transmission of any SL process, RX UE A may suffer from packet loss of scheduled SL process. The reason why the retransmission of SL process#1 is allowed is that, RX UE A has successfully decoded the corresponding data before. This issue is caused by the misaligned DRX status among RX UEs in the same group.
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Figure 2: The problem caused by different DRX status among RX UEs in SL groupcast
Observation 2: When SL DRX is adopted in groupcast, after TX UE receives NACK of a SL process and start the corresponding retransmission timer, if TX UE schedules retransmission of another SL process or initial transmission of any SL process, an RX UE may suffer from packet loss of the scheduled SL process.
Note that this issue is different from the previous discussed issue of inactivity timer mismatch between TX UE and RX UE, where the reason is that RX UE mis-detects the SCI for new transmission from TX UE and thus does not start inactivity timer, while TX UE starts inactivity timer after the SCI transmission. For a group of UEs that perform SL groupcast such as in platooning, the mis-detection probability of SCI could be relatively low (with better PHY protection by NR design) and the mismatch of inactivity timers between TX UE and RX UE won’t be critical for the transmission performance. By contrast, for the issue here, RX UE does detect the SCI from TX UE, while the retransmission timer mismatches between different RX UEs in the same group which comes from the different status of RX UEs on whether the data are decoded successfully or not. It is understandable that such mismatch among different RX UEs in a group could be quite common. 
To avoid the occurrence of such packet loss as shown above, it is natural to limit that when TX UE assumes the retransmission timer of SL process#1 at RX UE is running, TX UE cannot schedule retransmission of another SL process or initial transmission of any SL process, i.e. TX UE can only schedule the retransmission of SL process#1. It means that, initial transmission is only allowed when TX UE assumes onduration timer or inactivity timer is running. This principle for initial transmission resource selection has been agreed in RAN2#117 meeting. As for retransmission, it would be straightforward to adopt similar principle for retransmission as: 
Retransmission of a SL process is only allowed when TX UE assumes onduration timer, inactivity timer, or the retransmission timer of this SL process is running. 
The suggested TP, based on such principle, for spec implementation are attached.
Proposal 1:  In SL groupcast, TX UE selects the resources for retransmission of a SL process only when onduration timer, inactivity timer, or the retransmission timer of this SL process is running.
2.2 The handling of HARQ feedback disabled transmission
In RAN2#115e meeting, it was agreed that HARQ RTT is supported for both HARQ enabled and HARQ disabled cases by allowing HARQ RTT timer to be set to different values. For a HARQ feedback disabled SCI reception, if the data is not decoded successfully by RX UE, similar to the procedure in Uu DRX, RX UE can start the corresponding retransmission timer upon HARQ RTT timer expiry. If the data is decoded successfully by RX UE, RX UE will not start the corresponding retransmission timer upon HARQ RTT timer expiry. However, as SL HARQ feedback is disabled, TX UE does not know whether or not the data is decoded successfully by RX UE. In other words, in SL DRX, TX UE is not able to know the retransmission timer status in RX UE for a HARQ feedback disabled SL process. In R16 V2X, when mode 1 is adopted by TX UE and a transmitted SCI indicates HARQ feedback disabled, the TX UE, based on its own decision, may still request retransmission resources from the gNB for the transmission of the TB related to this SCI. In the case when TX UE requests retransmission resources from the gNB, it is natural that TX UE will start the retransmission timer for the corresponding SL process in SL DRX, and thus assume RX UE is in active time when retransmission timer in TX UE is running. Based on the agreements in the RAN2#115e meeting, for unicast the TX UE selects the resources for the initial transmission/retransmission associated with any active time (e.g. on duration timer or inactivity timer, or retransmission timer) at the RX UE. Accordingly, if the corresponding retransmission timer in SL DRX does not start in RX UE, the RX UE may experience packet loss if TX UE transmit the packets of other SL processes. This issue can be depicted in the following figure:
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Figure 3. The packet loss issue when SL HARQ feedback is disabled
When mode 2 is adopted by TX UE, blind retransmission may be performed for the HARQ feedback disabled SL process, yet in this case TX UE also does not know whether or not the data is decoded successfully by RX UE and thus the above packet loss may also happen. 
[bookmark: _Hlk95511484]Observation 3: If a SCI indicates HARQ feedback disabled, the corresponding SL retransmission timer in TX UE may not be aligned with that in RX UE, which may lead to packet loss in RX UE.
For both the cases of mode 1 and mode 2, a feasible solution of avoiding the above packet loss problem is to specify that if RX UE receives a SCI indicating HARQ feedback disabled, RX UE starts retransmission timer upon HARQ RTT timer expiry in SL DRX regardless of whether the data is decoded successfully or not. 
Proposal 2: To avoid the packet loss in RX UE caused by SL HARQ feedback disabled, if RX UE receives a SCI indicating HARQ feedback disabled, RX UE starts SL retransmission timer upon SL HARQ RTT timer expiry regardless of whether the data is decoded successfully or not.
2.3 The handling of the inter-operation issue when the PSFCH of ACK transmission is dropped
In RAN2#117e meeting, it has been agreed for RX UE that:
21:	For unicast, sl-drx-RetransmissionTimer is not started after expiry of sl-drx-HARQ-RTT-Timer when the PSFCH of ACK transmission is dropped.
However, some companies identify that in this case, if TX UE, based the related agreement, schedules initial transmission when TX UE runs retransmission timer, packet loss may happen at RX UE, while others argue that UE is allowed to send initial transmission during any active time (including retransmission timer) for UC, but it doesn’t mean the UE should do that, and smart UE implementation may not do that (in case of possible mismatch between UEs). These inconsistent understandings may lead to inter-operation issue between different vendors. Specifically, the RX UE from vendor-A thinks the TX UE from vendor-B is smart and thus will not schedule initial transmission when only a retransmission timer is running if the corresponding expected PSFCH is dropped at RX UE. Nevertheless, actually the TX UE may not enable to identify the unreceived PSFCH is dropped at RX UE. The reason for unreceived PSFCH is not limit to that the unreceived PSFCH is dropped at the RX UE due to UL/SL prioritization, and it could also due to UL/SL prioritization at the TX UE, or bad channel condition. Consequently, the condition for not scheduling initial transmission when only a retransmission timer is running at the TX UE may be different among the vendors, which leads to different packet loss and transmission performance at the same RX UE. For instance, as to the case when a PSFCH is not received due to UL/SL prioritization at the TX UE, if only the retransmission timer corresponding to the unreceived PSFCH is running, the TX UE from vendor-A will schedule initial transmission while TX UE from vendor-B will not schedule initial transmission, which leads to different packet loss performance at the same RX UE. 
Observation 4: The condition for not scheduling initial transmission when only a retransmission timer is running at the TX UE may be different among the vendors, which leads to different packet loss and transmission performance results at the same RX UE.
To align the behavior of different vendors, it is better to add a NOTE to specified that the active time within which TX UE selects resource does not consider the time when only the retransmission timer corresponding to unreceived PSFCH is running, regardless of the reason why the PSFCH is not received, i.e. the TX UE selects the resources for the initial transmission/retransmission associated with any active time (e.g. on duration timer or inactivity timer, or retransmission timer corresponding to received PSFCH) at the RX UE.
Proposal 3: add a NOTE to specify the TX UE selects the resources for the initial transmission/retransmission associated with any active time (e.g. on duration timer or inactivity timer, or retransmission timer corresponding to received PSFCH) at the RX UE.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Conclusion
In this contribution, we focus on the issues of different DRX status among RX UEs in SL groupcast and HARQ feedback disabled transmission, and provide the following observations and proposals:
Observation 1: When SL DRX is adopted in groupcast, the retransmission timer status among RX UEs in the same group may be misaligned, which may lead that the actual DRX status of some RX UEs and the assumed DRX status of these RX UEs by TX UE are not aligned.
Observation 2: When SL DRX is adopted in groupcast, after TX UE receives NACK of a SL process and start the corresponding retransmission timer, if TX UE schedules retransmission of another SL process or initial transmission of any SL process, an RX UE may suffer from packet loss of the scheduled SL process.
Observation 3: If a SCI indicates HARQ feedback disabled, the corresponding SL retransmission timer in TX UE may not be aligned with that in RX UE, which may lead to packet loss in RX UE.
Observation 4: The condition for not scheduling initial transmission when only a retransmission timer is running at the TX UE may be different among the vendors, which leads to different packet loss and transmission performance results at the same RX UE.
Proposal 1:  In SL groupcast, TX UE selects the resources for retransmission of a SL process within the assumed time when onduration timer, inactivity timer, or the retransmission timer of this SL process is running.
Proposal 2: To avoid the packet loss in RX UE caused by SL HARQ feedback disabled, if RX UE receives a SCI indicating HARQ feedback disabled, RX UE starts SL retransmission timer upon SL HARQ RTT timer expiry regardless of whether the data is decoded successfully or not.
Proposal 3: add a NOTE to specify the TX UE selects the resources for the initial transmission/retransmission associated with any active time (e.g. on duration timer or inactivity timer, or retransmission timer corresponding to received PSFCH) at the RX UE.
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[bookmark: _Toc100872095]5.28.2	Behaviour of UE receiving SL-SCH Data
When SL DRX is configured, the Active Time includes the time while:
-	sl-drx-onDurationTimer or sl-drx-InactivityTimer is running; or
-	sl-drx-RetransmissionTimer is running; or
-	period of sl-LatencyBoundCSI-Report configured by RRC in case SL-CSI reporting MAC CE is not received; or
-	the time between the transmission of the request of SL-CSI reporting and the reception of the SL-SCI reporting MAC CE in case SL-CSI reporting MAC CE is received; or
-	Slot associated with the announced periodic transmissions by the UE transmitting SL-SCH Data.
When one or multiple SL DRX is configured, the MAC entity shall:
1>	if multiple SL DRX Cycles that are mapped with multiple SL-QoS-Profiles of a Destination Layer-2 ID and interested cast type is associated to groupcast and broadcast:
2>	select sl-drx-Cycle whose length of the sl-drx-cycle is the shortest one among multiple SL DRX Cycles that are mapped with multiple SL-QoS-Profiles associated with the Destination Layer-2 ID:
2>	select sl-drx-onDurationTimer whose length of the sl-drx-onDurationTimer is the longest one among multiple SL DRX onduration timers that are mapped with multiple SL-QoS-Profiles associated with the Destination Layer-2 ID.
1>	if an sl-drx-HARQ-RTT-Timer expires:
2>	if HARQ feedback is enabled by the SCI:
3> if the data of the corresponding Sidelink process was not successfully decoded or if the HARQ feedback (i.e., negative acknowledgement) is not transmitted for unicast due to UL/SL prioritization:
34>	start the sl-drx-RetransmissionTimer for the corresponding Sidelink process in the first slot after the expiry of sl-drx-HARQ-RTT-Timer.
2> if HARQ feedback is disabled by the SCI:
[bookmark: _GoBack]3>	start the sl-drx-RetransmissionTimer for the corresponding Sidelink process in the first slot after the expiry of sl-drx-HARQ-RTT-Timer, regardless of whether the data of the corresponding Sidelink process was successfully decoded or not.
When the cast type is groupcast or broadcast as indicated by upper layer, the sl-drx-StartOffset and sl-drx-SlotOffset are derived from the following equations:
sl-drx-StartOffset (ms) = Destination Layer-2 ID modulo sl-drx-Cycle (ms).
sl-drx-SlotOffset (ms) = Destination Layer-2 ID modulo sl-drx-onDurationTimer (ms).
1>	if the SL DRX cycle is used, and [(DFN × 10) + subframe number] modulo (sl-drx-Cycle) = sl-drx-StartOffset:
2>	start sl-drx-onDurationTimer after sl-drx-SlotOffset from the beginning of the subframe.
1>	if an SL DRX is in Active Time:
2>	monitor the SCI (i.e., 1st stage SCI and 2nd stage SCI) in this SL DRX.
2>	if the SCI indicates a new SL transmission:
3>	if Source Layer-1 ID of the SCI is equal to the 8 LSB of the intended Destination Layer-2 ID and Destination Layer-1 ID of the SCI is equal to the 8 LSB of the intended Source Layer-2 ID and the cast type indicator in the SCI is set to unicast:
4>	start or restart sl-drx-InactivityTimer for the corresponding Source Layer-2 ID and Destination Layer-2 ID pair after the first slot of SCI reception.
3>	if Destination Layer-1 ID of the SCI (i.e., 2nd stage SCI) is equal to the 8 LSB of the intended Destination Layer-1 ID and the cast type indicator in the SCI is set to groupcast:
4>	select sl-drx-InactivityTimer whose length of the sl-drx-InactivityTimer is the largest one among multiple SL DRX Inactivity timers that are mapped to multiple SL-QoS-Profiles of Destination Layer-2 ID associated with the Destination Layer-1 ID of the SCI; and
4>	start or restart sl-drx-InactivityTimer for the corresponding Destination Layer-2 ID after the first slot of SCI reception.
[bookmark: _Hlk84264196]2>	if the SCI indicates an SL transmission:
3>	if PSFCH resource is not configured for the SL grant associated to the SCI:
4>	start the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the slot following the end of PSSCH transmission (i.e., currently received PSSCH).
3>	if PSFCH resource is configured for the SL grant associated to the SCI:
4>	if HARQ feedback is enabled by the SCI and the cast type indicator in the SCI is set to unicast; or
4>	if HARQ feedback is enabled by the SCI and the cast type indicator in the SCI is set to groupcast and positive-negative acknowledgement is selected;
5>	start the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the corresponding PSFCH transmission carrying the SL HARQ feedback; or
5>	start the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the corresponding PSFCH resource for the SL HARQ feedback when the SL HARQ feedback is not transmitted due to UL/SL prioritization;
4>	if HARQ feedback is enabled by the SCI and the cast type indicator in the SCI is set to groupcast and negative-only acknowledgement is selected;
5>	start the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the corresponding PSFCH transmission carrying the SL HARQ feedback; or
5>	start the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the corresponding PSFCH resource for the SL HARQ feedback when the SL HARQ feedback is not transmitted due to UL/SL prioritization; or
5>	start the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the first slot after the end of the corresponding PSFCH resource for the SL HARQ feedback when the SL HARQ feedback is a positive acknowledgement.
4>	if HARQ feedback is disabled by the SCI and the resource(s) for one or more retransmission opportunities is not scheduled in the SCI:
5>	start the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the slot following the end of PSFCH resource.
4>	if HARQ feedback is disabled by the SCI and the resource(s) for one or more retransmission opportunities is scheduled in the SCI:
5>	start the sl-drx-HARQ-RTT-Timer for the corresponding Sidelink process in the slot following the end of PSSCH transmission (i.e., currently received PSSCH).
NOTE:	The sl-drx-HARQ-RTT-Timer is derived from the retransmission resource timing (i.e., immediately next retransmission resource indicated in an SCI) when SCI indicates a next retransmission resource. The UE uses the sl-drx-HARQ-RTT-Timer is configured as specified in TS 38.331 [5] when an SCI does not indicate a next retransmission resource.
3>	stop the sl-drx-RetransmissionTimer for the corresponding Sidelink process.
1>	if an SL DRX Command MAC CE is received for the Source Layer-2 ID and Destination Layer-2 ID pair of a unicast:
2>	stop sl-drx-onDurationTimer for the Source Layer-2 ID and Destination Layer-2 ID pair of a unicast;
2>	stop sl-drx-InactivityTimer for the Source Layer-2 ID and Destination Layer-2 ID pair of a unicast.
[bookmark: _Toc100872096]5.28.3	Behaviour of UE transmitting SL-SCH Data
The UE transmitting SL-SCH Data should keep aligned with its intended UE receiving the SL-SCH Data regarding the SL DRX Active time as specified in clause 5.28.1.
Furthermore, the UE transmitting SL-SCH Data determines the SL DRX active time based on SL DRX timers that are running (e.g., sl-drx-onDurationTimer, sl-drx-InactivityTimer, sl-drx-RetransmissionTimer) or will be running in the future (e.g., sl-drx-onDurationTimer, sl-drx-InactivityTimer, sl-drx-RetransmissionTimer) at the UE(s) receiving SL-SCH data. The UE may select resource for the initial transmission of groupcast within the time when sl-drx-onDurationTimer or sl-drx-InactivityTimer of the destination is running. In SL groupcast, the UE selects resource for the retransmission of a SL process within the time when sl-drx-onDurationTimer, sl-drx-InactivityTimer, or the sl-drx-RetransmissionTimer of this SL process of the destination is running.
NOTE: A UE may assume that a resource for retransmission is in the active time if an initial transmission causes the sl-drx-RetransmissionTimer to be started at the receiving UE.
NOTE X: The above “sl-drx-RetransmissionTimer” means the sl-drx-RetransmissionTimer corresponding to received PSFCH, i.e. the active time within which TX UE selects resource does not consider the time when only the sl-drx-RetransmissionTimer corresponding to unreceived PSFCH is running.
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