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1	Introduction
[bookmark: _Hlk95215514][bookmark: _Hlk95483840]In RAN2#116bis-e, the mode 1 SL grant misalignment with active time of Rx UE is discussed and it is noted that both ACK and NACK feedback cannot resolve the inactivity timer synchronization fully. In addition, the following working assumption is made: 
	· when mode 1 SL grant is not in SL active time of any destination that has data to be sent, for initial transmission and the mode 1 grant is dropped, UE sends ACK to gNB


For the case of retransmission, the discussion has been postponed to the next meeting. This paper discusses the feedback report issue incl. the working assumption and proposes a way forward to effectively handle sidelink mode-1 grant drop due to misalignment with active time of Rx UE.
2	Discussion 
[bookmark: _Hlk95215685]A SL DRX configured Rx UE performs SCI monitoring and subsequently data reception during its SL active time and may skip monitoring of SCI, hence data reception, during inactive time. Therefore, mode-1 SL grant being provided by the gNB to Tx UE (for transmission to Rx UE) must be in SL active time of the Rx UE to allow for successful SL data reception at the Rx UE. But the active time of Rx UE’s DRX can be rather dynamic not only based on sl-drx-OnDuration configuration, but also related to sl-DRXInactivityTimer(s) or SL-drx-RetransmissionTimer(s) that are dynamically triggered by either SL transmission or SL HARQ retransmissions. As a result, gNB may not be fully aware of all the triggers of the relevant timers to derive the SL active time of the Rx UE even the DRX configuration information (e.g. the configured value of different DRX related timers) of Rx UE. Also, RAN2 has agreed that SL inactivity timer is supported for groupcast [R2-2106641]. Within one SL groupcast, the inactivity timer may be triggered by SL transmission from any group member. The active time of DRX for SL groupcast is not only based on one SL groupcast Tx UE’s transmission, but also based on other SL groupcast member’s transmission. Therefore, gNB is not able to derive the accurate SL active time of DRX in SL groupcast even though gNB may schedule mode 1 SL grant to one or more SL groupcast Tx UE(s). 
Observation 1: gNB cannot derive accurately the active time of SL Rx UE’s DRX in either SL unicast or groupcast even in case of mode 1 resource allocation scheduled from gNB and SL DRX configuration parameters are available in gNB.
Consequently, mode 1 SL grant provided by the gNB may not always align with the active time of Rx UE. In this regard, RAN2 has been discussing the issue of mode 1 SL grant misalignment with active time of Rx UE. In RAN2#116-e meeting [R2-2111298], it is agreed that the Tx UE drops the grant when the mode 1 SL grant is not in the active time of the Rx UE.
	#116-e meeting’s agreements on SL DRX for mode 1: 
· For the issue that a mode-1 SL grant being provided by network to Tx-UE yet it is not in SL active time of any destination that has data to be sent, for initial transmission, drop the grant. FFS if any spec change.
· For the issue that a mode-1 SL grant being provided by network to Tx-UE yet it is not in SL active time of any destination that has data to be sent, for retransmission, drop the grant.


However, when the mode 1 SL grant is dropped due to the mode 1 grant not being in the active time of the Rx UE, what information (e.g. ACK, NACK) can be reported through the PUCCH if configured remains an open issue (i.e. what feedback on the SL transmission for which the mode 1 SL grant was intended is provided to the gNB). RAN2 discussed on this during RAN2#116bis-e but could not reach a consensus and noted that both ACK and NACK cannot resolve the inactivity timer synchronization fully. Because, when the mode 1 grant is dropped, both ACK and NACK feedback through PUCCH (for the corresponding SL transmission) face the following challenges:
· ACK: When ACK is reported, the gNB would assume the corresponding SL transmission to be successful. Consequently, the gNB may continue to schedule the SL grant in the ‘active time’ assumed by the gNB and these grants, however, would be dropped since it is actually not in the active time of the Rx UE. Hence, the Tx UE may not get a valid SL grant for its transmission resulting in poor reliability (and significantly increased latency). Furthermore, the Rx UE’s active time would be extended by inactivity timer (even though the mode 1 SL grant is dropped at the Tx UE), which would increase the power consumption at the Rx UE.
· NACK: When NACK is reported, the gNB would assume the SL corresponding SL transmission to be unsuccessful and hence schedules a grant for retransmission. However, the new grant too may not be in active time of the Rx UE and hence may dropped by the Tx UE.  That is, the gNB may not be able ensure/guarantee that the new grant is aligned with the active time of the Rx UE. Therefore, reporting NACK may also result in poor reliability and increased power consumption as described for the case of ACK. Also, it can bring the additional issue due to not toggling the New Data Indicator (especially for dropped grants).
Observation 2: Both ACK and NACK cannot resolve fully the mode 1 SL grant misalignment with active time of Rx UE and hence the mode 1 SL grant drop.
To this end, in RAN2#116bis-e, possibility of introducing a new indication to indicate mode 1 SL grant drop due to active time mismatch is discussed. Such a new indication by the Tx UE can allow the gNB to be aware of the cause for the grant drop. Also, it can further comprise information to resolve the misalignment such as indication of when the active time to occur next by means of e.g., time offsets so that the gNB can avoid further grant drops. In addition, the gNB can request to receive the updated SL DRX configuration from the Tx UE or Rx UE or request for reconfiguration of SL DRX configuration upon receiving the indication on the mismatch.     
Proposal 1: RAN2 to agree a new indication to indicate mode 1 SL grant drop.
In addition to the aforementioned reactive measure, as the active time of SL Rx UE’s DRX is rather dynamic depending on the real situation of relevant SL transmissions and retransmissions, if SL Tx UE can provide active time of SL DRX of Rx UE dynamically when it requests the SL mode 1 resource allocation from gNB, gNB can more accurately align mode 1 resource grant with the active time of SL Rx UE’s DRX and hence minimizing the mode-1 SL grant drop at the Tx UE. 
Proposal 2: RAN2 to agree SL Tx UE provides DRX active time of SL Rx UE when it requests mode 1 resource allocation from gNB.
Considering the potential change of active time period may happen even within one DRX cycle or from one DRX cycles to another, using MAC control signalling to deliver the active time of Rx UE’s DRX is more suitable than using RRC signalling. SL-BSR MAC CE has been specified since Rel-15 to be used by SL Tx UE to request SL mode 1 dynamic grant from gNB, the information of active time of SL Rx UE’s DRX can be integrated into the SL-BSR MAC CE.
Proposal 3: RAN2 to agree that SL-BSR MAC CE may be extended to provide the active time of SL Rx UE’s DRX when SL Tx UE requests the mode 1 resource allocation from gNB using SL-BSR. 
To reduce the signalling overhead and increase the reliability of SL-BSR MAC CE transmission, it’s better to limit the number of bits used for delivering the active time information in SL-BSR. The active time information of SL DRX can be provided by indicating the starting time and ending time of the active time. But SL Tx UE can only transmit the SL-BSR MAC CE to gNB when UL grant is available to the SL Tx UE. The available UL grant may happen either during or out of active time of SL DRX. If UL grant for sending SL-BSR is available during active time of SL DRX, only the ending time of active time needs to be indicated in SL-BSR. If UL grant for sending SL-BSR is available out of active time of SL DRX, the starting time or both of starting time and ending time of active time of SL DRX can be provided in SL-BSR. Therefore, the format of extended SL-BSR with SL DRX active time can be designed to indicate either starting time or ending time or both starting time and ending time of SL DRX active time e.g. using one or two format bits. For instance, one example of extended SL-BSR with SL DRX active time is given in Figure 1, wherein T-I field is timing format indication bit and Timing field is the starting and/or ending time of SL DRX active time corresponding to the format indicated in T-I field. The T-I field may be one or two bits. T-I and Timing fields together may be one or two bytes. 


Figure 2.1-1: Example of extended SL-BSR with SL DRX active time 


Proposal 4: RAN2 to discuss whether extended SL-BSR should indicate the SL DRX active times start, end or both.
As the format of extended SL-BSR MAC CE with SL DRX active time is different with legacy SL-BSR, a new LCID of MAC CE should be assigned for the extended SL-BSR MAC CE. Therefore, it is proposed:
Proposal 5: RAN2 to agree to assign a new LCID for the MAC CE of the extended SL-BSR with SL DRX active time.
3	Conclusions
This paper has made the following proposals:
Observation 1: gNB cannot derive accurately the active time of SL Rx UE’s DRX in either SL unicast or groupcast even in case of mode 1 resource allocation scheduled from gNB and SL DRX configuration parameters are available in gNB.
Observation 2: Both ACK and NACK cannot resolve fully the mode 1 SL grant misalignment with active time of Rx UE and hence the mode 1 SL grant drop.
Proposal 1: RAN2 to agree a new indication to indicate mode 1 SL grant drop.
Proposal 2: RAN2 to agree SL Tx UE provides DRX active time of SL Rx UE when it requests mode 1 resource allocation from gNB.
Proposal 3: RAN2 to agree that SL-BSR MAC CE may be extended to provide the active time of SL Rx UE’s DRX when SL Tx UE requests the mode 1 resource allocation from gNB using SL-BSR.
Proposal 4: RAN2 to discuss whether extended SL-BSR should indicate the SL DRX active times start, end or both.
Proposal 5: RAN2 to agree to assign a new LCID for the MAC CE of the extended SL-BSR with SL DRX active time.
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