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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN2 #116 meeting, some agreements related to SL communication impact on Uu DRX were reached as shown below:
	10:	When sl-PUCCH-Config is configured but the PUCCH is not transmitted e.g. due to UL/SL prioritization, the starting timing of SL-specific drx-HARQ-RTT-Timer is referring to symbol.
11:	RAN2 agree to revise the agreement made in RAN2#114-e as below:
	“When sl-PUCCH-Config is configured (and the PUCCH is transmitted), the UE should start the SL-specific drx-HARQ-RTT-Timer in Uu for the corresponding SL HARQ process in the first symbol after the end of the corresponding transmission carrying the SL HARQ feedback via the PUCCH.”
12: In case of SL-specific drx-HARQ-RTT-Timer is not supported but to support SL-specific drx-RetransmissionTimer, the starting timing of SL-specific drx-RetransmissionTimer is referring to symbol.


In this contribution, we will discuss remaining issues on SL communication impact on Uu DRX timers when PUCCH resource is not scheduled and provide corresponding proposals. 
[bookmark: _Ref129681832]Discussion
For the case when the UE is not configured with PUCCH resource, some companies mentioned that drx-HARQ-RTT-TimerSL is needed when PSFCH is configured. The mentioned reason is that when PSFCH is configured, UE has to wait for a specific processing delay (e.g., Minimum processing time to be guaranteed between the PSFCH reception and the retransmission resource) as agreed by RAN1. The power saving gain can be achieved by starting the RTT timer. For example, the UE may not monitor mode 1 DCI by staring the RTT timer during the period from the last PSSCH to the PSFCH resource plus the minimum time gap. 
[image: ]
[bookmark: OLE_LINK91][bookmark: OLE_LINK92]However, we think whether the RTT timer is needed or not has no relationship with PSFCH configuration at all. The minimum time gap between PSSCH transmission and PSFCH reception, i.e., gap1 is configured per resource pool by the network through sl-MinTimeGapPSFCH while the processing delaty between PSFCH reception and next PSSCH retransmission, i.e., gap2 is a fixed value. Therefore, the network is able to calculate the allowed timing (gap1+gap2) for PSSCH retransmission after the initial PSSCH transmission is scheduled. In addition, the network can ensure the minimum processing delay through proper retransmission scheduling as the DCI scheduling the SL grant includes a 3-bit field sl-DCI-ToSL-Trans which defines the timing gap between DCI and PSSCH transmission and the smart network implementation can select and indicate one of the eight values in “Time gap” field of DCI accordingly. As shown in Figure 1, it is possible to schedule a retransmission either before PSFCH transmission, i.e., at the first symbol after the end of last PSSCH resource or after PSFCH transmission to ensure the gap between retransmission PSSCH and PSFCH. Also it should be noted that the SL HARQ can be dynamically enabled/disabled per transmission. Without HARQ RTT timer, the gNB is able to determine the value of sl-DCI-ToSL-Trans which is much more flexible.
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Figure 1
Observation 1: It is possible to schedule a retransmission either before PSFCH transmission or after PSFCH transmission to ensure the minimum processing delay between PSFCH and PSSCH.
Therefore, if as mentioned by the other companies, the UE sleeps during this period from the last PSSCH to the PSFCH resource plus the minimum time gap, then this may introduce additional restriction on network retransmission scheduling since the DCI can only be sent after drx-HARQ-RTT-TimerSL expires, which brings limitation to gNB implementation. 
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Figure 2
Observation 2: Introduction of RTT timer will bring additional limitation on network retransmission scheduling. 
Another argument proposed during the post meeting email discussion [POST116-e][716][V2X SL] is that some companies preferred to run drx-HARQ-RTT-TimerSL for unified solution as SL DRX. However, we don’t think it make any sense since the Uu DRX and SL DRX are applied for different interfaces and will be captured separately in MAC specification. From our perspective, it is beneficial to find unified solution for Uu DRX in similar cases. For example, in NR-U, we support PDSCH scheduling with non-numeric K1. In this case, the scheduled UE shall start drx-RetransmissionTimerDL directly.
MAC specification:
	…
3>	if the PDSCH-to-HARQ_feedback timing indicate a non-numerical k1 value as specified in TS 38.213 [6]:
4>	start the drx-RetransmissionTimerDL in the first symbol after the PDSCH transmission for the corresponding HARQ process.
…


Observation 3: In NR-U, UE skip drx-HARQ-RTT-TimerDL and start drx-RetransmissionTimerDL directly if the PDSCH-to-HARQ_feedback timing indicate a non-numerical K1 value (i.e., no HARQ feedback resource for current PDSCH reception).
In our understanding, the cases where sl-PUCCH-Config not configured and DCI scheduled with non-numeric K1 are similar from UE’s perspective, i.e., the UE has no HARQ feedback resource for current reception/transmission. If we would like to have a unified solution, we should follow the NR-U mechanism, i.e., start drx-RetransmissionTimerDL directly. 
Proposal 1: For the case when PUCCH resource is not scheduled, the UE does not start the drx-HARQ-RTT-TimerSL for the corresponding SL HARQ process. 
Current discussions on SL-specific drx-HARQ-RTT-Timer are based on sl-PUCCH-Config configured or not. The intention is to differentiate the cases that UE is expected to send HARQ feedback for SL transmissions on UL or not. However, besides sl-PUCCH-Config, DCI scheduling SL grants also determines whether UE needs to transmit the HARQ feedback on UL. To be specific, the DCI includes the fields indicating PUCCH resource is scheduled or not. Even if sl-PUCCH-Config is configured, DCI can indicate PUCCH resource is not provided, in which case the UE is not expected to send HARQ feedback on UL. Therefore, we think it is more accurate to use “PUCCH resource is scheduled or not” instead of “sl-PUCCH-Config is configured or not”.
Proposal 2: Correct “sl-PUCCH-Config is configured or not” to “PUCCH resource is scheduled or not”. 
Conclusions
In this contribution, we discussed impact on Uu DRX timers related to retransmission scheduling, the following observations and proposals are provided:
Observation 1: It is possible to schedule a retransmission either before PSFCH transmission or after PSFCH transmission to ensure the minimum processing delay between PSFCH and PSSCH.
Observation 2: Introduction of RTT timer will bring additional limitation on network retransmission scheduling. 
Observation 3: In NR-U, UE skip drx-HARQ-RTT-TimerDL and start drx-RetransmissionTimerDL directly if the PDSCH-to-HARQ_feedback timing indicate a non-numerical K1 value (i.e., no HARQ feedback resource for current PDSCH reception).
Proposal 1: For the case when PUCCH resource is not scheduled, the UE does not start the drx-HARQ-RTT-TimerSL for the corresponding SL HARQ process. 
Proposal 2: Correct “sl-PUCCH-Config is configured or not” to “PUCCH resource is scheduled or not”. 
image3.png
PSCCH 1 & PSCCH2 &
PSSCH 1 PSSCH 2
|
i
:
i
«—— RTT timer ]
1
1| DCI
i
PSCCH 1 & PSCCH2 &
PSSCH 1 PSSCH 2





image1.png
For Mode 1 when applicable:
e For the same TB, the minimum time between PSFCH reception and next scheduled PSCCH/PSSCH

retransmission is Tprep +delta (ms,





image2.png
PSCCH 1 & PSCCH 2 & I psccH3s !
PSSCH 1 PFSCH 1 PSSCH 2 I pPsscH3
TO N T2 T3

gap1 gap2




