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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This paper is to discuss the left issues on SL-DRX impact to mode-1 scheduling. 
Discussion
For mode 1, the alignment of Uu DRX of Tx UE and SL DRX of Rx UE intends to let the gNB of Tx UE schedule appropriate SL grant for the Tx UE. Here appropriate means the SL grants are located in active time of Rx UE. Since Uu DRX of Tx UE and mode 1 scheduling are all from Tx UE’s gNB, the only needed is gNB aware of SL DRX of corresponding Rx UE.
1. If it is Tx UE’s gNB configures SL DRX for Rx UE, it’s up to gNB implementation to achieve the alignment.
2. If it is Tx UE itself configures SL DRX for Rx UE, Tx UE should report SL DRX of Rx UE to gNB via the existing SUI and it’s up to gNB implementation to achieve the alignment.
[bookmark: _Toc79065060][bookmark: _Toc79070184]No matter Tx UE itself or its gNB configures SL DRX of Rx UE, it is up to gNB implementation to achieve the alignment between Uu DRX of Tx UE and SL DRX of Rx UE.
[bookmark: _Toc78902360]As defined in R16, UE can work in mode-1 and mode-2, although the former one is more capable in terms of interference control due to the centralized scheduling, it is on the other hand incapable, since the decision of destination selection, LCH selection, FB enable/disable are all up to Tx-UE and thus network has no information on them. 
It is OK for R16 but may be problematic for R17 when SL DRX is to be introduced, since network has to estimate the DRX active time for each Rx-UE, in order to provide SL grant to Tx UE during the active time to avoid resource waste (i.e., network provides a SL grant to Tx-UE, yet the Tx-UE fails to find a Rx-UE who is in active time to send data to it). However, the aspects above as input for DRX timer behaviour is unknown to network. It would lead to troubles for network to decide when to provide SL grant.
[bookmark: _Toc79070185]Mode-1 scheduling lacks of input factors to derive the DRX timers state (e.g., destination selection, LCH selection, FB enable/disable) for each Rx-UE.
Issues on DRX timer length
So far there are mainly two types of DRX timer length configuration agreed
1. Per-QoS DRX timer length configuration, e.g., DRX cycle for G-cast and B-cast
2. Per-L2 ID DRX timer length configuration, e.g., offset for G-cast and G-cast
3. Per-link-per-direction DRX timer length configuration, e.g., for U-cast;
Where 1 is related to LCH selection, 2 and 3 is related to destination selection, which is unknown to network, so when network provide mode-1 scheduling, it is hard for network to guess the selected destination / LCH, and to apply the related timer length accordingly, in order to provide the SL grant at proper time.
A simple solution is that for mode-1 scheduling, network configure the DRX time length in a QoS/L2-ID/link agnostic manner, so that no need to care about the destination/LCH selection.
[bookmark: _Toc79070186]For mode-1 scheduling, it can be up to network implementation to adopt common SL-DRX timer length setting or not (e.g., per-QoS/L2-ID/link SL-DRX timer length setting).
Issues on DRX timer Start/Stop
On-duration timer
Firstly, for on-duration timer, there is no big issue, since the start/stop condition is defined in a time-triggered manner, so can be derived by network easily without knowing the Tx-UE decision.
[bookmark: _Toc79070187]No need for network to know Tx-UE decision in order for scheduling during SL-DRX on-duration timer.
RTT/Re-transmission timer
Secondly, for RTT/Re-transmission timer, 
1. For the starting position of RTT timer, there is no uncertainty for FB-enabled case, i.e., it will start since the associated PSFCH. However, the uncertainty comes from the FB-disabled case. E.g., in a resource pool configured with PSFCH, if Tx-UE decides to disable the FB, it is a question whether the RTT timer should start since the end of PSSCH. If it is adopted (considering it helps to save unnecessary RTT in case of FB-disabled case), it would be a problem for mode-1 scheduling since the network has no information on FB-enable/disable, so that the RTT-saving gain cannot be achieved if the network still assumes FB being enabled or the network provides the SL grant too late, i.e., after the expiry of Re-Tx timer. In light of this, it would be beneficial to allow the network to configure the starting position of RTT timer when FB is disabled.
2. For the starting position of Re-Tx timer, the P1 above can solve this issue already.
3. For whether the Re-Tx timer is started: network can base on the PUCCH report by Tx-UE to know whether re-transmission is needed, i.e., re-transmission timer is to be started or not. 
So, the problem is only on 1 above, and the key problem is network has no information on LCH selection decision by Tx-UE, i.e., not knowing whether the Tx UE selects a LCH requiring FB or not.
Proposal 1 [bookmark: _Toc79070190]For resource pool configured with PSFCH, for FB disabled case, RAN2 discuss whether to allow RTT timer starts after PSSCH. If yes, RAN2 agree to make the RTT timer starting position configurable at either 1) after PSSCH or 2) after PSFCH.
Inactivity timer
Thirdly, for inactivity timer, the starting position is fully up to destination selection by Tx-UE, which is not known by network. 
Firstly, SL-BSR triggering condition can be configured in a more-frequent way so that SL-BSR can arrive at network before inactivity timer expiry. I.e., the task is just to clear the temporary buffer (e.g., for a burst) for a destination before the inactivity timer expiring. E.g., by configuring shorter BSR timer and longer SL inactivity timer.
[bookmark: _Toc79070188]Frequent SL-BSR can help network to know the un-empty SL buffer for a Rx-UE before SL inactivity timer expiry.
So if one believes that the SL buffer should be cleared already before inactivity timer expiry. The problem is that when traffic arrives before the start of on-duration timer when inactivity timer is not running, how for the network to know that and to refrain from providing SL grant. In another word, considering the inactivity timer for different Rx-UEs is running independently, the question is, when network receives a BSR (which shows intention by a Tx-UE to send out data) for multiple destinations, how for network to know which destinations are during DRX-active-time, and which are during DRX-inactive-time. If this can be solved, combined with the observation above, then the network can already solve this ambiguity issue.
Two straightforward direction as follows
1. Either, if one solves this issue by requiring Tx-UE to report the decision of destination selection to network, it would require a report per-TB, e.g., probably in the level of PHY channel, which is apparently not feasible. Furthermore, an additional trigger is added by [706] email discussion, “Proposal 9 – For groupcast, the TX UE restarts its timer corresponding to inactivity timer for the L2 destination ID (used for determining the allowable transmission time) upon reception of new data. [13/14]”, which further adds the dynamic of the inactivity timer (re)start condition.
2. Or, if one solves this issue by changing the R16 framework to network-controlled destination selection, it would cause huge impact to RAN1 DCI design, which is not preferred either.
So, we do not see good straightforward solution for the direction-2 above. 
[bookmark: _Toc79070189]Leave the destination selection to network would cause huge specification impact.
For direction-1, 
· it is not feasible to go for new PHY channel with RAN1 impact, or RRC signalling which is too slow. 
· MAC CE can be one trade-off, yet it is still of higher specification effort if one wants to define a new one. One trade-off is to modify the existing MAC CE, e.g., SL-BSR so that the UE will refrain from reporting an BSR entry if the related destination is not in active time.
Proposal 2 [bookmark: _Toc79070191]RAN2 discuss how to solve the issue that network does not know the SL inactivity timer status, e.g., by enhancing SL-BSR considering the SL inactivity timer status.
Issue on abnormal case handling
If indeed, a SL grant is provided but no Rx UE is in active time, which should not happen frequently if one follows the proposal above, how should the Tx-UE behave?
At least one has to decide on the PUCCH content for the Tx-UE to report in this case. ACK seems to be a reasonable behaviour, since it stops further re-transmission grant from the network.
Proposal 3 [bookmark: _Toc79070192]Tx-UE drops the SL grant if no Rx-UE is in DRX-active-time.
Proposal 4 [bookmark: _Toc79070193]Tx-UE report ACK via PUCCH (if configured), in case SL grant is dropped due to no Rx-UE is in DRX-active-time.


Conclusion
We have the following observations:
Observation 1	No matter Tx UE itself or its gNB configures SL DRX of Rx UE, it is up to gNB implementation to achieve the alignment between Uu DRX of Tx UE and SL DRX of Rx UE.
Observation 2	Mode-1 scheduling lacks of input factors to derive the DRX timers state (e.g., destination selection, LCH selection, FB enable/disable) for each Rx-UE.
Observation 3	For mode-1 scheduling, it can be up to network implementation to adopt common SL-DRX timer length setting or not (e.g., per-QoS/L2-ID/link SL-DRX timer length setting).
Observation 4	No need for network to know Tx-UE decision in order for scheduling during SL-DRX on-duration timer.
Observation 5	Frequent SL-BSR can help network to know the un-empty SL buffer for a Rx-UE before SL inactivity timer expiry.
Observation 6	Leave the destination selection to network would cause huge specification impact.

We have the following proposals:
Proposal 1	For resource pool configured with PSFCH, for FB disabled case, RAN2 discuss whether to allow RTT timer starts after PSSCH. If yes, RAN2 agree to make the RTT timer starting position configurable at either 1) after PSSCH or 2) after PSFCH.
Proposal 2	RAN2 discuss how to solve the issue that network does not know the SL inactivity timer status, e.g., by enhancing SL-BSR considering the SL inactivity timer status.
Proposal 3	Tx-UE drops the SL grant if no Rx-UE is in DRX-active-time.
Proposal 4	Tx-UE report ACK via PUCCH (if configured), in case SL grant is dropped due to no Rx-UE is in DRX-active-time.

[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Reference
[1] R2-2106478	Report from session on LTE V2X and NR SL	Report	Session chair (Samsung)
	3/11	
