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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
In this contribution, we further elaborate the issues which is not covered or sufficiently presented by the offline discussion [POST116bis-e][705][V2XSL] Open issues on SL DRX (OPPO), which is related to the open issue list.
2. Discussion
2.1 LCP enhancement due to DRX
According to open issue list rapporteur reply:
	R2-2200894
	vivo
	Proposal 1: LCP enhancements for ensuring a TX UE transmits data in the active time of an RX UE are not applied when the DRX is not operated on related Destination(s).
	Moderator share the view yet understand the current agreement was made for DRX case so aligned with the intention, suggest to discuss the details in running-CR discussion.


Instead of discussing it in running-CR discussion, we understand an agreement would be helpful at now.
In RAN2 #113bis-e meeting, it was agreed that:
	RAN2 #113bis-e Agreements on details of timer
29: RAN2 assumes LCP enhancements for ensuring a TX UE transmits data in the active time of an RX UE are needed. FFS on the resource (re)selection enhancements (e.g. limiting the resources to the active time for peer UE).


[bookmark: _Ref85731981]Further in the email discussion [POST116-e][716][1], the LCP procedure is further discussed and one unanimous proposal is reached as follows:
(19/19) Proposal 14: Tx UE should select a destination associated with an Rx UE that is in SL active time for the SL transmission occasion in SL LCP. 
However, based on this proposal, another issue needs to be discussed that while we introduce enhancement to LCP procedure, sometimes the enhancement is not needed, because the UE may not apply DRX for some services, e.g. R16 services. Therefore, we may need to add restrictions to the proposal above. E.g. If the DRX is not applied due to upper layer indication (e.g. TX profile), the destination(s) which is NOT associated with any Rx UE that is in SL active time, should NOT be excluded. This issue needs to be discussed, and therefore we propose:
[bookmark: _Ref85731983]Proposal 1: LCP enhancements for ensuring a TX UE transmits data in the active time of an RX UE are not applied when the DRX is not operated on related Destination(s).
2.2 RAN2 impact on Resource (re)selection
According to open issue list rapporteur reply:
	R2-2200894
	vivo
	Proposal 2: RAN2 to discuss the timing when MAC layer should indicate active time to PHY layer, e.g. :
-	When DRX configuration is changed
-	When resource (re)selection is triggered
-	When current active time is changed
	Moderator understand the 2nd one is aligned with the agreement so far, while for the first and third one, since just a single paper on this direction, suggest not to prioritize for now

	R2-2200894
	vivo
	Proposal 3: MAC layer indicates the ratio threshold that needs to be satisfied for candidate resources provided by PHY to be within indicated active time, to ensure there are enough resources applicable for MAC layer to select.
	Moderator understand it is more of R1 scope to discuss.


For P2 in R2-2200894, We understand that for the time to provide active time, there is no discussion and no agreement, which needs to be clarified. It is totally different design whether the MAC layer provide DRX active time to PHY layer at the time to trigger resource (re)selection or not (e.g. at the time when current active time is changed).
For P3 in R2-2200894, we don’t think it is in the scope of RAN1. Because RAN1 has already discussed and agreed to support option-2 (i.e. at least subset of the resources would be in active time indicated by MAC), and it should be discussed in RAN2 how to deal with different subsets (i.e. subsets including active time resources and non-active time resources).
The following are the details of the P2/P3 in R2-2200894.
In RAN2 #116e meeting[1], it was agreed that:
	· TX UE shall select initial transmission resource only in the RX UE’s active time where SL DRX timers are running now or will be running in future (at least on-duration timer). Further details of active time can be considered later. FFS on spec impact.
· If RAN 2 agrees that TX UE shall select initial transmission resource only in the RX UE’s active time, it is applied for all cast types.
· For each SL grant, the grant is used if it is in active time of at least one destination; otherwise the grant is skipped.
· MAC indicates the active time information to PHY.
· It is up to RAN1 to select an option.
· We will send LS to inform RAN1 of the related agreements from this offline discussion [706].


In the email discussion[2], this issue was further discussed. A number of companies think that the detailed information from MAC to PHY can be left to UE implementation, but this has huge impact on RAN1 and also the spec impact would be much different whether we leave it all to UE implementation or we specify something. Here we are going to discuss this issue a bit more.
Firstly, no matter what information is provided from MAC to PHY, it should be clarified at which timing this information is provided. E.g. if the MAC layer provides current active time to PHY layer, it can provide it when trigger resource (re)selection, or, it can also provide current active time when inactivity timer starts to be running which make the ‘current active time’ changes. In other words, it should be clarified that whether the ‘resource (re)selection’ and ‘providing current active time’ is always coupled or they can be independent in some way (in the sense of the timing to happen). Especially when the ‘current active time’ changes during resource (re)selection procedure, it can be discussed whether PHY layer should be informed timely or should only be informed at the time to trigger next resource (re)selection. 
[bookmark: _Ref92733129]Proposal 2: RAN2 to discuss the timing when MAC layer should indicate active time to PHY layer, e.g.:
· When DRX configuration is changed
· When resource (re)selection is triggered
· When current active time is changed
Secondly, in RAN1 it was agreed that:
	Agreement
When SL DRX active time of Rx-UE is provided by the higher layer for candidate resource selection (including resource (re)selection and re-evaluation/pre-emption checking), the following working assumption is confirmed with option 2 as agreement (with modification in RED)

Working Assumption (RAN1#106bis-e)
When PHY layer is indicated with an active time of RX UE from MAC layer for candidate resource selection, a restriction is applied in PHY layer so that at least a subset of candidate resources reported to MAC layer is located within the indicated active time of the RX UE. The following options will be further discussed in RAN1 to restrict resources for candidate resource selection taking into account the indicated active time from MAC layer:
· Option 1: PHY layer selects and reports candidate resources only within the indicated active time of the RX UE
· Option 2: PHY layer selects and reports candidate resources in which at least a subset of the candidate resources is within the indicated active time of the RX UE
· FFS: Details on when the number of subsets of candidate resource is less than the threshold
· FFS: The subset of candidate resource outside of the active time should consider each inactive time period
· FFS: UE selection of resource selection window to overlap with indicated RX UE active time
· FFS: Whether it is up to UE implementation to report candidate resources only within the indicated active time of the RX UE
Option 3: PHY layer selects and reports an additional candidate resource set of candidate resources within the indicated active time of the RX UE


It is clear that option-2 is agreed. However, as there are only a ‘subset’ of the candidate resources is within the indicated active time, if the number of candidate resources is too small, it may have huge impact on MAC layer when finally MAC performs resource (re)selection, e.g. not enough resources can be possible to be selected when considering current active time. Therefore, the ratio of resources which are within the indicated active time should be ensured and controlled by upper layer. We propose:
[bookmark: _Ref92733130]Proposal 3: MAC layer indicates the ratio threshold that needs to be satisfied for candidate resources provided by PHY to be within indicated active time, to ensure there are enough resources applicable for MAC layer to select. 
And because only a subset of the candidate resources is within the indicated active time, it seems the current resource (re)selection procedure likely needs some update, because now it seems more preferable to select resources in that ‘subset’ as the resource inside is within the indicated active time. Otherwise, the selected resources may be dropped later because they are not in any active time.
Let’s assume the two subsets are subset-1 and subset-2, where the former is within indicated active time, and the latter not.


It should be discussed how the MAC layer to select resources in both subsets. E.g. the MAC layer can prioritize to select resources in subset 1 because they can be used for sure. For subset 2, it can be FFS when resources in subset 2 can be selected, e.g. when the resource in subset 1 is not enough, etc.
[bookmark: _Ref92733131]Proposal 4: RAN2 to agree that MAC layer should prioritize to select resources in subset 1 for initial transmission and retransmission.
[bookmark: _Ref92733132]Proposal 5: RAN2 to discuss whether/when MAC layer can select resources in subset 2 for initial transmission and/or retransmission.
2.3 RTT/Re-tx timer when PSFCH is dropped
For the open issue ‘2.3.1 RTT/Re-tx timer related’ in [POST116bis-e][705][V2XSL] Open issues on SL DRX (OPPO), the following FFS is discussed 
[bookmark: _Hlk95666732][bookmark: _Hlk95667601]17:	For unicast, sl-drx-RetransmissionTimer is started after expiring sl-drx-HARQ-RTT-Timer when the PSFCH (NACK) transmission is dropped. FFS for ACK transmission dropping.
Although the FFS is targeting for RX UE behaviour, the TX UE’s behaviour should also be considered as well when discussing whether sl-drx-RetransmissionTimer at RX UE should be started. 
According to current MAC specification[3]:
	[bookmark: _Toc90287252][bookmark: _Toc52796540][bookmark: _Toc52752078][bookmark: _Toc46490383][bookmark: _Toc37296253]5.22.1.3.2	PSFCH reception
The MAC entity shall for each PSSCH transmission:
1>	if an acknowledgement corresponding to the PSSCH transmission in clause 5.22.1.3.1a is obtained from the physical layer:
2>	deliver the acknowledgement to the corresponding Sidelink HARQ entity for the Sidelink process;
1>	else:
2>	deliver a negative acknowledgement to the corresponding Sidelink HARQ entity for the Sidelink process;


It can be seen that in case of PSFCH is not received, i.e. no acknowledgement is obtained from the physical layer, the negative acknowledgement would be delivered to sidelink HARQ entity. i.e., 
[bookmark: _Ref95668021]Observation 1: When PSFCH is not received by TX UE when HARQ enabled (e.g. due to UL/SL prioritization), the TX UE would understand it as NACK.
Therefore, at the TX UE side, it would start the HARQ RTT timer and corresponding retransmission timer. During this retransmission timer, new transmissions may be performed. Therefore, if we agree that at RX UE side, if sl-drx-RetransmissionTimer is NOT started after expiring sl-drx-HARQ-RTT-Timer when the PSFCH (ACK) transmission is dropped, then the packet loss would happen.
[bookmark: _Ref95668022]Observation 2: When the PSFCH (ACK) transmission is dropped, if the sl-drx-RetransmissionTimer is NOT started after expiring sl-drx-HARQ-RTT-Timer at RX UE, but started at TX UE, the packet loss may happen.
Therefore, in order to avoid the packet loss, the understanding of starting of sl-drx-RetransmissionTimer should be aligned at both TX UE and RX UE side. There are two options, option-1 is to make the RX UE start this sl-drx-RetransmissionTimer, so that both TX UE and RX UE would start this timer and no misalignments would happen. The second option it that, TX UE is not allowed to schedule the new transmission when sl-drx-RetransmissionTimer is running in the case of not receiving PSFCH. Therefore,
[bookmark: _Ref95668029]Proposal 6: RAN2 to do down-selection between the following two options:
· Option 1: For unicast, sl-drx-RetransmissionTimer is started at RX UE after expiring sl-drx-HARQ-RTT-Timer when the PSFCH (ACK) transmission is dropped. 
· Option 2: For unicast, sl-drx-RetransmissionTimer is NOT started at RX UE after expiring sl-drx-HARQ-RTT-Timer when the PSFCH (ACK) transmission is dropped, and TX UE is not allowed to schedule new sidelink transmission when corresponding sl-drx-RetransmissionTimer is running.
3. Conclusion
We have the following observation and proposals:
Observation 1: When PSFCH is not received by TX UE when HARQ enabled (e.g. due to UL/SL prioritization), the TX UE would understand it as NACK.
Observation 2: When the PSFCH (ACK) transmission is dropped, if the sl-drx-RetransmissionTimer is NOT started after expiring sl-drx-HARQ-RTT-Timer at RX UE, but started at TX UE, the packet loss may happen.

Proposal 1: LCP enhancements for ensuring a TX UE transmits data in the active time of an RX UE are not applied when the DRX is not operated on related Destination(s).
Proposal 2: RAN2 to discuss the timing when MAC layer should indicate active time to PHY layer, e.g.:
· When DRX configuration is changed
· When resource (re)selection is triggered
· When current active time is changed
Proposal 3: MAC layer indicates the ratio threshold that needs to be satisfied for candidate resources provided by PHY to be within indicated active time, to ensure there are enough resources applicable for MAC layer to select.
Proposal 4: RAN2 to agree that MAC layer should prioritize to select resources in subset 1 for initial transmission and retransmission.
Proposal 5: RAN2 to discuss whether/when MAC layer can select resources in subset 2 for initial transmission and/or retransmission.
[bookmark: _GoBack]Proposal 6: RAN2 to do down-selection between the following two options:
· Option 1: For unicast, sl-drx-RetransmissionTimer is started at RX UE after expiring sl-drx-HARQ-RTT-Timer when the PSFCH (ACK) transmission is dropped. 
· Option 2: For unicast, sl-drx-RetransmissionTimer is NOT started at RX UE after expiring sl-drx-HARQ-RTT-Timer when the PSFCH (ACK) transmission is dropped, and TX UE is not allowed to schedule new sidelink transmission when corresponding sl-drx-RetransmissionTimer is running.
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