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1	Introduction
This contribution discusses some FFS issues from the previous RAN2 meetings.
[bookmark: _Ref178064866]2	Discussion
2.1	DRX for SL unicast
[bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc509923396]2.1.1 	SL DRX operation per direction or per both directions
This issue has been discussed in RAN2#113 and the following agreement was made:
1: 	For SL unicast (after SL unicast link is established), SL DRX configuration can be configured per a pair of source/destination. FFS whether SL DRX operates per direction or for both directions. 	
In our view, there are pros and cons in each option.
In most cases, the traffic of both the UE1 and UE2 is basically the same, it is an overkill and a huge signaling overhead to configure two separate DRX configurations when these should be basically aligned to each other (i.e., meaning that are the same). For the same service/application/traffic transmitted on both directions, this not only increases complexity and power consumption of the UE since it needs to process two time a DRX configuration that is basically the same, but also increases the signaling overhead since separate procedures (and messages) needs to be used for each DRX configuration.
[bookmark: _Toc92784866]For the same service on both directions, it is beneficial to apply a common DRX configuration per both directions since this reduces operational complexity and power consumption. 
Meanwhile, per direction DRX may have advantages in cases different services/applications/traffic types are employed in the two directions, since different direction may have different power saving requirements.
[bookmark: _Toc92784867]If different services are being employed on different directions, it is beneficial to apply DRX configuration per direction since different direction may have different power saving requirements. 
Considering that both options have different pros and cons, both options are applicable under different conditions. It would be beneficial to also support DRX operation per both directions in addition to per-direction DRX. In this way, it is feasible to exploit benefits of both options meanwhile avoiding drawbacks of both options.  
[bookmark: _Toc54276231][bookmark: _Toc60922310][bookmark: _Toc92784830]Support applying DRX configuration per both directions in addition to per-direction DRX operation.
Depending on needs, which option shall be applied for a UE pair can be configurable. For a UE pair with network coverage, it is gNB that is responsible to configure DRX operation option. For a UE pair without network coverage, in our view it is TX UE that is responsible to configure DRX operation option (as discussed in the next section below.)
[bookmark: _Toc92784831]DRX operation option (i.e., DRX operation for both direction or per-direction DRX operation) is configurable.
2.1.2 	SL DRX alignment
In RAN2#115e, RAN2 made the following agreements regarding how to configure SL DRX.
· [bookmark: _Hlk83806651]For SL unicast, RX UE may include its desired SL DRX configuration in the assistance information which is transmitted to TX UE.
· For unicast, a two-step process (i.e., RX UE accepts or rejects TX UE’s suggestion) is adopted as a baseline, i.e., FFS on the following TX/RX UE behaviours when reject happens.
          - Step 1: TX UE sends RRCReconfigurationSidelink containing a SL DRX configuration  to be applied by RX UE to RX UE
          - Step 2: RX UE replies with a PC5-RRC signalling indicating acceptance or rejection for the SL DRX configuration. FFS on whether the new rejection cause for SL DRX needs to be defined. FFS on whether RRCReconfigurationFailureSidelink or RRCReconfigurationCompleteSidelink is used in Step 2.
Regarding the FFS on the UE behavior when reject happens, we think the procedure shall be based on RRC reconfiguration procedure as defined in Rel-16, i.e., the Rx UE should send RRCReconfigurationFailureSidelink if it rejects the SL DRX configuration included in the received RRCReconfigurationSidelink. Furthermore, introducing a new rejection cause in the RRCReconfigurationFailureSidelink message would help the TX UE to understand for what reason the rejection was triggered. In case the RX UE has rejected the SL DRX configuration, the RX UE shall reject the full RRC reconfiguration as in Uu. Furthermore, the Tx UE should inform the rejection of SL DRX configuration to its serving gNB if it is in RRC CONNECTED. 
RX UE replies RRCReconfigurationFailureSidelink if the SL DRX configuration is rejected, with a new rejection cause included. 
[bookmark: _Toc92784833]In case the RX UE has rejected the SL DRX configuration, the RX UE shall reject the whole RRC reconfiguration as in Uu. 
[bookmark: _Toc92784834]A RRC_CONNECTED Tx UE informs its serving gNB of the rejection of SL DRX configuration. 

2.1.3	Impacts of SL DRX on resource allocation
In RAN2#115e the following agreement was made: 
· 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.

Besides, RAN1 has made the following conclusion in RAN1#107: 

	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 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: Whether it is up to UE implementation to report candidate resources only within the indicated active time of the RX UE 


Based on RAN1 and RAN2 conclusions, in our view, there are two key issues for RAN2 to address.
Issue 1: If there are multiple destinations having data available, shall the MAC indicate active time of single or multiple destinations to the PHY layer?
Issue 2: For a given destination, what type of active time (namely, current or future active time) to be included in the active time that MAC layer indicates to PHY layer? 
[bookmark: _Toc90393896][bookmark: _Toc90453911][bookmark: _Toc90458664]For Issue 1, to facilitate resource selection in the PHY layer, we believe that MAC layer should select the Active Time of a limited number of destinations among the destinations which have data in the LCHs. For example, the destination that has active time overlapping with the active time of the largest number of other destinations which also have data in the LCHs is selected. Doing so helps maximize the possibility that a SL grant using these resources will be utilized because there are highest number of destinations sharing the selected active time. In addition, upon reception of a SL grant, the MAC layer performs the procedure in the LCP to select a suitable destination based on whether active time of each destination maps to the SL grant. For example, the destination whose active time contains all SL grant resources or contains the largest number of the SL grant resources is selected. Note that, this is related to an agreement made in RAN2#113bis, cited below.
 	
	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).



Based on the above analysis of solutions to Issue 1, we propose the following:
[bookmark: _Toc92784835]When providing active time to the Physical layer, the MAC layer prefilters destinations, to minimize the possibility that transmission to a destination cannot be made due to no overlapping between the SL grant and the active time of the destination. 
[bookmark: _Toc92784836]Upon reception of a SL grant, the MAC layer selects a suitable destination based on active time of each destination so that the utilization of the granted SL resources is maximized. 
For Issue 2, first, we would like to clarify that in our understanding the current active time including the active time due to any running timer (i.e., on-duration timer, inactivity timer or retransmission timer). Future active time includes any potential active time due to any timer which may be triggered in future (i.e., on-duration timer, inactivity timer or retransmission timer).
Now, regarding which type of active time (current or future) to indicate to PHY, in our view, it can be left to UE implementation. For example, when possible, the MAC layer can provide the information including both the current active time and an estimate of the future active time (as classified in the previous paragraph) to the PHY layer, which can assist the PHY layer to select more suitable resources in future. Furthermore, in case the MAC layer cannot find sufficient resources in the reported set of resources provided by the PHY layer, the MAC layer can trigger resource reselection. Therefore, we propose the following.
[bookmark: _Toc92784837]For a given destination, what type of active time (i.e., current or future active time) to be included in the active time provided by the MAC layer to the PHY layer is up to Tx UE implementation. 
[bookmark: _Toc92784838]The MAC layer triggers resource reselection if the MAC layer cannot find sufficient resources in the reported set of resources to be aligned with the active time of the desired destination. 
Next, when it comes to the details of how Tx UE selects resources for its initial transmission and retransmissions, the following agreements were reached in RAN2#115.
	· For unicast, the TX UE selects the resources for the initial transmission associated with any active time (e.g. on duration timer or inactivity timer, or retransmission timer) at the RX UE. How to handle cases when a transmission may cause these timers to be running at the RX UE is FFS. FFS on groupcast. FFS on whether any spec impact.
· For unicast, the TX UE can select the resources for the retransmission associated with any active time (e.g. on duration timer or inactivity timer, or retransmission timer) at the RX UE.  How to handle cases when a transmission may cause these timers to be running at the RX UE is FFS. FFS on groupcast. FFS on whether any spec impact.



As can be seen from the agreements, there are few FFS related to how the Tx UE considers the DRX timers that will be running in the future. This topic has been discussed in a RAN2 email discussion, where several options are proposed but there was no clear majority view. For example, some companies prefer including timers that will be running in the future, possibly due to a transmission from the Tx UE (e.g., the On duration timer, the Inactivity Timer or the Retransmission timer). Furthermore, it was also discussed that which timers to be counted can depend on whether the resource selection is for an initial transmission or for a retransmission. For example, for initial transmission, only future On Duration timer should be included, while for retransmission, other timers like Inactivity timer or Retransmission timer can be included. In our view, from specification impact perspective, it is simplest to follow the legacy procedure, i.e., the MAC layer selects resources according to the existing procedures, both in case of initial transmission and retransmission, for single MAC PDU and for multiple MAC PDU. However, we can be open to other options (like the ones mentioned above) if the benefits of those options are well motivated. In particular, the inclusion of future On Duration timer seems plausible, as long as it is within the PDB of the packets to be transmitted.
[bookmark: _Toc92784839]For initial transmission and retransmission, both in case of single MAC PDU and multiple MAC PDUs, it is simplest for the TX UE to select resources based on the existing MAC procedures. RAN2 considers other options if their benefits are justified.

2.1.4	SL DRX Command MAC CE 
In RAN2#116e the priority order of SL DRX Command MAC CE has been discussed but no conclusion was made. In our view, the priority order of SL DRX Command MAC CE should be between SL CSI Reporting MAC CE and data from any STCH since SL DRX Command MAC CE is less delay critical than SL CSI Reporting MAC CE.
[bookmark: _Toc90393051][bookmark: _Toc90393104][bookmark: _Toc90393158][bookmark: _Toc90393903][bookmark: _Toc90453918][bookmark: _Toc90458671][bookmark: _Toc90903983][bookmark: _Toc90904151][bookmark: _Toc90904228][bookmark: _Toc90904284][bookmark: _Toc90904429][bookmark: _Toc92784840]The priority order of SL DRX Command MAC CE is between SL CSI Reporting MAC CE and data from any STCH. 
Besides, it should be allowed that a UE transmit a SL DRX Command MAC CE alone in a MAC PDU, as in typical cases, when the UE triggers a SL DRX Command CE, the UE has no SL data pending for transmission to the intended RX UE, the UE will not be able to send the SL DRX Command CE if it cannot be sent alone in a MAC PDU.  

[bookmark: _Toc92784841]Allow a UE to transmit a SL DRX Command MAC CE alone in a MAC PDU. 
On the other hand, since SL DRX Command CE is not very time critical, it is sufficient for a mode 1 UE to use configured SL grant to transmit a SL DRX Command MAC CE, i.e., no need to introduce a specific SR resource or SR configuration for requesting SL resource for transmitting SL DRX Command CE.
 
[bookmark: _Toc92784842]Do not introduce a specific SR resource or SR configuration for requesting SL resource for transmitting SL DRX Command CE. 

2.2 	SL DRX HARQ RTT timer
RAN2#115e made the following agreement on the HARQ RTT timer:
2: HARQ RTT is supported for both HARQ enabled and HARQ disabled cases by allowing HARQ RTT timer to be set to different values.  FFS on the specific values that can be used for HARQ disabled case.
RAN2#116e further made the following agreement on the HARQ RTT timer:
5: When HARQ feedback is disabled, either zero value or non-zero value can be configured for the HARQ RTT timer if the resource assignment information is not present. FFS on details of configuration.
In case the HARQ feedback is disabled, one remained open issue is how to set the HARQ RTT timer value in case of blind retransmissions without resource reservation, e.g., Mode-1 transmissions, it is safer for the Rx UE to set the HARQ RTT timer to zero, which can be captured in the spec in a hard coded fashion, to ensure that the retransmissions are not missed. 
[bookmark: _Toc92784843][bookmark: _Toc90903988][bookmark: _Toc90904156][bookmark: _Toc90904233][bookmark: _Toc90904289][bookmark: _Toc90904434]When HARQ feedback is disabled and the resource assignment information is not present in SCI, the HARQ RTT timer should be set to be zero. 
Another issue that we think RAN2 should discuss is how to configure the HARQ RTT timer in case two values for this timer are needed: one value for the HARQ-enabled case but the HARQ RTT timer cannot be deduced from the SCI and one value for the HARQ-disabled case discussed above. In our view, there are three options as follows:
· Option 1: the HARQ RTT timer value for the HARQ-enabled case is implicitly derived based on the PSFCH resource configuration, while the HARQ RTT timer value for the HARQ-disabled case is fixed (is specified in the specification or (pre-)configured).
· Option 2: one of the values is hard coded (i.e., specified in the specifications) and the other one is (pre-)configured.
· Option 3: the same value, which is based on UE’s processing time, is used for both cases. This value can be (pre-)configured.
[bookmark: _Toc92784844]RAN2 to discuss how to set the HARQ RTT timer value in a SL DRX configuration for it to work for both HARQ-disabled case and HARQ-enabled case but the timer value cannot be deduced from SCI. 

2.3 	Consideration of announced periodic transmissions
One remaining issue regarding the determination of Active time is whether the Rx UE considers the announced periodically reserved resources (in SCI) as Active time. In our view, such periodic resources should be considered as part of Active time at the Rx UE. This is to ensure the Rx UE does not miss the future transmissions that the Tx UE has already planned, based on the data traffic pattern at the Tx UE. During the discussion in RAN2, there was an argument that the DRX cycle and OnDuration timer can accommodate periodic traffic. However, in our view, there is no guarantee that such a solution is always possible. Moreover, counting periodic reservation resources as active time is also aligned with the recent RAN2 agreement on determining SL DRX HARQ RTT Timer based on resource assignment information for next transmission included in the SCI.   
[bookmark: _Toc92784845]A UE receiving an SCI with periodic reservation resources shall be in active time in those resources.
2.4 	DRX for SL groupcast and broadcast
RAN2#116e made the following working assumption related to SL DRX down-selection for groupcast/broadcast. 
· Working assumption: Option2 (Need of down-selection for DRX cycle and on-duration) for GC/BC when multiple QoS profiles are associated with the same DST L2 ID .
For DRX cycle and on-duration timer, in our understanding the down-selection is not needed, as it will increase design complexity without any clear benefit. If a UE has multiple QoS profiles for the same DST L2 ID, the UE could just have multiple DRX cycles and on-duration timers configured at the same time, the UE will be in active time if any of the on-duration timers associated to the DRX cycles is running. 
[bookmark: _Toc92784846]For GC and BC, no need to down-select one DRX cycle from available DRX cycles.
[bookmark: _Toc92784847]For GC and BC, no need to down-select one DRX on-duration timer from available DRX on-duration timers. 
Besides, RAN2#116e made the following agreement related to setting of sl-drx-startoffset for group-cast/broadcast: 
8:	For groucast and broadcast, an equation is introduced to derive sl-drx-startoffset based on DST L2 ID.
9:	RAN2 to select one of the following options to determine the sl-drx-startoffset:
	Option-1: 
	- n=DST L2 ID MOD N, where N is the total number of sl-drx-startoffset values, and n is an index in the N sl-drx-startoffset values.  
	Option-5: 
	- sl-drx-StartOffset (ms) = DST L2 ID MOD sl-drx-LongCycle (ms)
In our view, option-1 is better than option-5 as it provides better configurability, i.e., the number and the range of candidate sl-drx-startoffset values can be configured, with option-5 there may be many different sl-drx-StartOffset values in use when there are many UEs engaged in the GC/BC communication which leads to that the power saving gain from SL-DRX vanished.  
[bookmark: _Toc92784848]For GC and BC, determine the sl-drx-startoffset using Option-1, i.e., derive an index to the N sl-drx-startoffset values based on DST L2 ID.
Furthermore, RAN2#115e made the following agreements related SL DRX for groupcast/broadcast: 
· For SL BC and GC, for in-coverage case, RRC_CONNECTED TX-UE/RX-UE can obtain DRX configuration from 1) SIB which is delivered via dedicated RRC signalling as in legacy, and from 2) from dedicated RRC signalling during handover, i.e., in an RRCReconfiguration message including reconfigurationWithSyn. Otherwise, RRC_CONNECTED TX-UE/RX-UE does not expect DRX configuration from dedicated RRC signalling.
· For unicast, the TX UE selects the resources for the initial transmission associated with any active time (e.g. on duration timer or inactivity timer, or retransmission timer) at the RX UE. How to handle cases when a transmission may cause these timers to be running at the RX UE is FFS. FFS on groupcast. FFS on whether any spec impact.
For unicast, it is reasonable for the TX UE to select the resources for the initial transmission associated with any active time. While for groupcast, however, the situation is different. For a groupcast transmission, it could happen that a SCI transmission is correctly received by some UEs while incorrectly received by some other UEs, only the former UEs will start the inactivity timer. In this case if the Tx UE performs initial transmission when the inactivity timer is running, the transmission will be missed by UEs who are not running the inactivity timer. The same issue is also valid for the retransmission timer. Therefore, we propose that a UE only performs initial transmission for GC when the on-duration timer is running to avoid packet loss due to active time misalignment between TX UE and RX UEs. Meanwhile, for retransmission, it is ok for the TX UE to consider resources with any time in which the RX UEs may be active. 
[bookmark: _Toc78184200][bookmark: _Toc78184260][bookmark: _Toc78184321][bookmark: _Toc92784849]For groupcast, the TX UE can only select the resources for the initial transmission associated with the time in which the on-duration timer at the TX UE is running. 

2.5 	SL DRX for initial signalling  
For unicast, dedicated SL DRX configuration can be applied after Tx UE and Rx UE agree on the configuration to use. Regarding whether/what SL DRX configuration should be used for the initial signalling before the dedicated SL DRX configuration takes effect, RAN2#116e made the following agreement:  
· The default SL DRX configuration for BC/GC can be used for the DCR message. FFS for UC (at least for the initial message).
[bookmark: _Toc92784868]It has been agreed to apply the common default SL DRX configuration for GC/BC to  DCR message. 
It is still remained open whether/what SL DRX configuration should be used for the initial PC5-S/PC5-RRC messages which are sent after the DCR message and before the SL unicast DRX configuration is applied, in our view also the common default SL DRX configuration can be applied since these signalings also do not have any QoS profile as DCR message. 
[bookmark: _Toc92784850][bookmark: _Toc90904001][bookmark: _Toc90904168][bookmark: _Toc90904245][bookmark: _Toc90904298][bookmark: _Toc90904443]Apply the common default SL DRX configuration for GC/BC also to the other initial signalling sent after the DCR message and before the SL unicast DRX configuration is applied. 

2.6 	Alignment of Uu DRX and SL DRX
[bookmark: _Hlk83913666]In RAN2#114, RAN2 has made the following agreements regarding alignment between Uu DRX and SL DRX.
Agreements on alignment between Uu DRX and SL DRX
1: 	Alignment of Uu DRX and SL DRX for UE may comprise the full overlapping between Uu DRX and SL DRX in time.
2:	Alignment of Uu DRX and SL DRX for UE may comprise the partial overlapping between Uu DRX and SL DRX in time.
3:	For at least SL RX-UEs in RRC CONNECTED, the alignment of Uu DRX and SL DRX is up to gNB. FFS for SL TX-UE.
4:	RAN2 to down-scope alignment of Uu DRX and SL DRX for UEs in RRC IDLE and RRC INACTIVE from Rel-17.
5:	In case of Mode 1 scheduling, the alignment of Uu DRX of Tx UE and SL DRX of Rx UE shall be considered. FFS on how alignment is achieved.
It is unclear from the agreement which UE’s gNB is responsible for the alignment when both TX UE and RX UE are in RRC CONNECTED. In our view, it should be the TX UE’s serving gNB that configures both Uu DRX of the TX UE and SL DRX of the RX UE, regardless of whether Mode 1 scheduling or Mode 2 resource allocation is adopted. How to align these two DRX configurations is up to the TX UE’s serving gNB. The TX UE then signals the SL DRX configuration to its peer RX UE, which further forwards the configuration to its serving gNB if the RX UE is in RRC CONNECTED. The RX UE can determine by itself whether to accept or reject the SL DRX configuration. Meanwhile, how to align Uu DRX of the RX UE with SL DRX of the RX UE is up to the RX UE’s serving gNB implementation, for instance,  the RX UE’s serving gNB may update the Uu DRX of the RX UE to align it with the SL DRX of the RX UE. In this way, we not only achieve a good alignment of Uu DRX and SL DRX of the same Rx UE, but also achieve a good alignment of Uu DRX of Tx UE and SL DRX of Rx UE, and there is no conflict between the Tx UE and the Rx UE gNB’s configurations.
[bookmark: _Toc70946167][bookmark: _Toc92784851]For unicast, when a TX UE is in RRC_CONNECTED, the serving gNB of the TX UE determines the SL DRX configurations for the RX UE, regardless of whether Mode 1 scheduling or Mode 2 resource allocation is adopted.
[bookmark: _Toc92784852]For unicast, the RX UE determines by itself whether to accept or reject the SL DRX configurations of the RX UE received from the TX UE.
[bookmark: _Toc92784853]For unicast and Tx UE is in RRC_CONNECTED, alignment between Uu DRX of the Tx UE and SL DRX of the Rx UE is up to the serving gNB of the TX UE. 
[bookmark: _Toc92784854]Alignment between Uu DRX of the Rx UE and SL DRX of the Rx UE is up to the serving gNB of the RX UE. 
On the other hand, the TX UE or its serving gNB may determine SL DRX configuration of the RX UE taking into account assistance information received from the RX UE, including such as service type carried on the SL connections, Uu DRX configuration of the RX UE, etc. 
Another related issue is how the RX UE reports the received SL DRX configurations to its serving gNB, i.e., which signaling message should be used. We think existing Uu RRC signaling (e.g., SidelinkUEInformationNR or UEAssistanceInformation) could be used for this report and there is no need to introduce new Uu signaling. 
[bookmark: _Toc92784855]Existing Uu RRC message could be used by the RX UE to report the received SL DRX configurations. 
For groupcast and broadcast, the SL DRX configuration can be configured by the gNB via SIB or preconfigured to the UE. In this case, the TX UE can report assistance information to its serving gNB on traffic type (e.g., associated L2 ID or PQI), the gNB therefore knows the SL DRX configurations that the TX UE will apply for its GC/BC transmission according to the received assistance information and correspondingly provides a proper Uu DRX configuration to the TX UE. All these means are already existing. Therefore, no additional mechanism is needed for alignment of Uu DRX of TX UE and SL DRX of RX UE. The RX UE can report the SL DRX configurations that it will apply for its GC/BC acceptation to it serving gNB, the gNB correspondingly provides a proper Uu DRX configuration to the RX UE. This can reuse the procedure/signaling defined for unicast where the RX UE reports the received SL DRX configurations to its serving gNB, i.e., also no additional mechanism is needed for alignment of Uu DRX of RX UE and SL DRX of RX UE.

[bookmark: _Toc70946170][bookmark: _Toc92784856]For groupcast or broadcast, the TX UE may report assistance information (e.g., SidelinkUEInformationNR) to its serving gNB regarding traffic type (e.g., associated L2 ID or PQI).
[bookmark: _Toc92784857]For groupcast or broadcast, the RX UE may report assistance information (e.g., SidelinkUEInformationNR) to its serving gNB regarding SL DRX configurations adopted for its GC/BC reception.
[bookmark: _Toc78184335][bookmark: _Toc70946172][bookmark: _Hlk77078159][bookmark: _Toc92784858]For groupcast or broadcast, no additional mechanism is needed in order to achieve alignment of Uu DRX and SL DRX.

2.7 	Uu DRX Impact to Support SL 
In RAN2#115e the following agreements were made regarding Uu DRX impact to support SL: 
Agreements on Uu DRX Impact to Support SL
3:	SL-specific drx-RetransmissionTimer is started at the first symbol after the end of last PSSCH resource scheduled through one DCI (with the assumption RAN2 agrees not to support SL-specific drx-HARQ-RTT-Timer but to support SL-specific drx-RetransmissionTimer when sl-PUCCH-Config is not configured, when sl-PSFCH-Config is configured). FFS the SL-specific drx-RetransmissionTimer is started at the first slot after the end of last PSSCH resource scheduled through one DCI instead.
4:	SL-specific drx-RetransmissionTimer is started at the first symbol after the end of last PSSCH resource scheduled through one DCI (with the assumption RAN2 agrees not to support SL-specific drx-HARQ-RTT-Timer but to support SL-specific drx-RetransmissionTimer when sl-PUCCH-Config is not configured, when sl-PSFCH-Config is not configured). FFS the SL-specific drx-RetransmissionTimer is started at the first slot after the end of last PSSCH resource scheduled through one DCI instead.
RAN2#116e further made the following agreement: 
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.
It still remains open whether to support SL-specific drx-HARQ-RTT-Timer when sl-PUCCH-Config is not configured. In our understanding, when sl-PUCCH-Config is not configured, the gNB does not need to process PUCCH and how to schedule retransmission will be up to the gNB’s implementation, therefore SL-specific drx-HARQ-RTT-Timer is not needed. SL-specific drx-RetransmissionTimer is still needed for the Tx UE to extend the active time to monitor PDCCH scheduling SL blind retransmission. 
[bookmark: _Toc92784859]SL-specific drx-HARQ-RTT-Timer is not needed when sl-PUCCH-Config is not configured. 
Another issue that was discussed in a RAN2 email discussion but without clear majority is the UE behavior when sl-PUCCH-Config is configured but the PUCCH is not transmitted due to UL/SL prioritization. Specifically, in this case, whether drx-RetransmissionTimerSL is always started after expiring drx-HARQ-RTT-TimerSL regardless of whether the unsent PUCCH is ACK or NACK. In our view, it is simplest to follow the legacy procedure, i.e., drx-RetransmissionTimerSL is started after expiring drx-HARQ-RTT-TimerSL only when the unsent PUCCH is NACK. We understand the concern brought up by some companies that this behaviour may lead to unnecessary re-scheduling occasions from the gNB, but we believe a good gNB implementation can alleviate this problem. Moreover, we do not expect the dropping of PUCCH due to UL/SL prioritization to happen very often. 
[bookmark: _Toc92784860]In case PUCCH is dropped due to UL/SL prioritization, drx-RetransmissionTimerSL is started after expiring drx-HARQ-RTT-TimerSL when the unsent PUCCH is NACK. 

2.8 	SL DRX with mode 1 scheduling  
In RAN2#116, it was raised that gNB may send a SL grant in the period where the Tx UE is not active due to that destination selection is all up to Tx UE , thus gNB has no information on which destination is selected by the Tx UE and also not sure which inactivity timer and/or retransmission timer is (re)started and running at Tx UE side. Regarding this issue RAN2#116e made the following agreements: 
Agreements on SL DRX for mode 1: 
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.
2:	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. 
In our view, when the mode 1 grant for initial transmission or retransmission is dropped due to no overlap with the active time of any destination that the TX UE has data to send, the TX UE can send NACK through PUCCH to the serving gNB if sl-PUCCH-Config is configured, based on which gNB could send another SL grant to the TX UE.   
[bookmark: _Toc92784861]The TX UE sends NACK to the serving gNB if the mode 1 SL grant is dropped and sl-PUCCH-Config is configured. 
2.9 	Transmission profile  
Issue 1: Renaming of TX profile
According to RAN2#115e agreements, for GC/BC, a Rel-17 TX UE shall only assume SL DRX for the RX UEs when the associated TX profile corresponds to support of SL DRX, while a Rel-17 RX UE determines SL DRX is used if all service types/L2 IDs of interest have an associated TX profile corresponding to support of SL DRX. This implies the Tx profile will be available to and used by both TX UE and RX UEs, therefore the notion of “TX profile” may be not suitable anymore. In this case, RAN2 can further discuss whether to adopt a new term, e.g., “communication profile”.
[bookmark: _Toc92784862]RAN2 to adopt a new term e.g., “communication profile” to replace the term “TX profile”.

Issue 2: rules for multiplexing data associated with different profiles

In LTE, V2X communication is broadcast at the PHY layer. Each service is associated with one L2 destination ID and potentially one service type, which is in turn mapped to one transmit profile. Two different services always have different L2 destination IDs and may or may not have different service types and corresponding transmit profiles. Since the L2 destination IDs are different, packets from different services are not multiplexed together. Hence there is no problem that a UE may be in a situation to multiplex two packets with different profiles. 
In NR SL, packets belonging to different services may still be associated with the same L2 destination ID. Consequently, a UE may have to decide whether/how to multiplex packets with different service types. Therefore, it is necessary to define rules for UE to determine which profile shall be applied in case UE has data with different profiles (e.g., belonging to different services types, etc.) for transmission. Particularly relevant is the problem of multiplexing data with different profiles in a single transport block (TB). The data may correspond to a data from a logical channel (LCH) or from a logical channel group (LCG) and may belong to one service type or traffic type. As an example, UE determines which profile to apply according to the service with the highest priority. In other words, the profile associated with the service of the highest priority is selected among all profiles. 
[bookmark: _Toc90391601][bookmark: _Toc90392593][bookmark: _Toc90392661][bookmark: _Toc90392767][bookmark: _Toc90392819][bookmark: _Toc90392872][bookmark: _Toc90392925][bookmark: _Toc90392974][bookmark: _Toc90393026][bookmark: _Toc90393080][bookmark: _Toc90393133][bookmark: _Toc90393187][bookmark: _Toc90393932][bookmark: _Toc90453947][bookmark: _Toc90458701][bookmark: _Toc90904017][bookmark: _Toc90904184][bookmark: _Toc90904261][bookmark: _Toc90904314][bookmark: _Toc90904458][bookmark: _Toc92784863]Define rules for UE to determine which profile shall be applied in case UE has data with different profiles (e.g., belonging to different services types, etc.) for transmission, e.g., select the profile according to the service with the highest priority. 

Issue 3: the need to disable SL DRX upon arrival of a new service which doesn’t support SL DRX
According to the RAN2#115e agreement mentioned above, a UE may only apply a feature (e.g., SL DRX) from a receiver point of view if the transmission profiles of all the service types include the feature (e.g., SL DRX) as a supported feature.
There is a remaining issue which has not been addressed. In case a UE has a new service type (or associated with a new L2 ID) for reception, the TX profile associated with the new service may have different mapping to a specific feature compared to the TX profiles which the UE is already applying. This would affect applicability of the feature. 
For example, from a receiver point of view, the UE is allowed to apply SL DRX by the existing TX profiles, while the new TX profile doesn’t allow the UE to apply SL DRX. In this case, the UE needs to stop applying SL DRX, otherwise the new service will be negatively affected by SL DRX.  
[bookmark: _Toc92784869]An issue is remaining to be addressed, i.e., how a RX UE behaves in case the TX profile of a new service doesn’t allow SL DRX to be applied while TX profiles of existing services allow the UE to apply SL DRX. 
The most reasonable option for the RX UE is to disable SL DRX upon detection of the new service (or associated with a new L2 ID).
[bookmark: _Toc90391603][bookmark: _Toc90392595][bookmark: _Toc90392663][bookmark: _Toc90392769][bookmark: _Toc90392821][bookmark: _Toc90392874][bookmark: _Toc90392927][bookmark: _Toc90392976][bookmark: _Toc90393028][bookmark: _Toc90393082][bookmark: _Toc90393135][bookmark: _Toc90393189][bookmark: _Toc90393934][bookmark: _Toc90453949][bookmark: _Toc90458703][bookmark: _Toc90904019][bookmark: _Toc90904186][bookmark: _Toc90904263][bookmark: _Toc90904316][bookmark: _Toc90904460][bookmark: _Toc92784864]A RX UE may determine SL DRX to be disabled when a new service becomes available and the TX profile of the new service doesn’t allow SL DRX to be applied. 
Meanwhile, the UE may also inform UEs of which are connected to the UE via PC5 connections, and the gNB if the UE is in RRC_CONNECTED. 
[bookmark: _Toc90391605][bookmark: _Toc90392597][bookmark: _Toc90392665][bookmark: _Toc90392771][bookmark: _Toc90392823][bookmark: _Toc90392876][bookmark: _Toc90392929][bookmark: _Toc90392978][bookmark: _Toc90393030][bookmark: _Toc90393084][bookmark: _Toc90393137][bookmark: _Toc90393191][bookmark: _Toc90393936][bookmark: _Toc90453951][bookmark: _Toc90458705][bookmark: _Toc90904021][bookmark: _Toc90904188][bookmark: _Toc90904265][bookmark: _Toc90904318][bookmark: _Toc90904462][bookmark: _Toc92784865]Upon arrival of a new service whose TX profile doesn’t allow SL DRX to be applied, UE may inform this to its neighbour UEs which have unicast connections to the UE and the gNB if the UE is in RRC CONNECTED. 
Conclusion
In the previous sections we made the following observations: 
Observation 1	For the same service on both directions, it is beneficial to apply a common DRX configuration per both directions since this reduces operational complexity and power consumption.
Observation 2	If different services are being employed on different directions, it is beneficial to apply DRX configuration per direction since different direction may have different power saving requirements.
Observation 3	It has been agreed to apply the common default SL DRX configuration for GC/BC to  DCR message.
Observation 4	An issue is remaining to be addressed, i.e., how a RX UE behaves in case the TX profile of a new service doesn’t allow SL DRX to be applied while TX profiles of existing services allow the UE to apply SL DRX.
Based on the discussion in the previous sections we propose the following:
Proposal 1	Support applying DRX configuration per both directions in addition to per-direction DRX operation.
Proposal 2	DRX operation option (i.e., DRX operation for both direction or per-direction DRX operation) is configurable.
Proposal 3	RX UE replies RRCReconfigurationFailureSidelink if the SL DRX configuration is rejected, with a new rejection cause included.
Proposal 4	In case the RX UE has rejected the SL DRX configuration, the RX UE shall reject the whole RRC reconfiguration as in Uu.
Proposal 5	A RRC_CONNECTED Tx UE informs its serving gNB of the rejection of SL DRX configuration.
Proposal 6	When providing active time to the Physical layer, the MAC layer prefilters destinations, to minimize the possibility that transmission to a destination cannot be made due to no overlapping between the SL grant and the active time of the destination.
Proposal 7	Upon reception of a SL grant, the MAC layer selects a suitable destination based on active time of each destination so that the utilization of the granted SL resources is maximized.
Proposal 8	For a given destination, what type of active time (i.e., current or future active time) to be included in the active time provided by the MAC layer to the PHY layer is up to Tx UE implementation.
Proposal 9	The MAC layer triggers resource reselection if the MAC layer cannot find sufficient resources in the reported set of resources to be aligned with the active time of the desired destination.
Proposal 10	For initial transmission and retransmission, both in case of single MAC PDU and multiple MAC PDUs, it is simplest for the TX UE to select resources based on the existing MAC procedures. RAN2 considers other options if their benefits are justified.
Proposal 11	The priority order of SL DRX Command MAC CE is between SL CSI Reporting MAC CE and data from any STCH.
Proposal 12	Allow a UE to transmit a SL DRX Command MAC CE alone in a MAC PDU.
Proposal 13	Do not introduce a specific SR resource or SR configuration for requesting SL resource for transmitting SL DRX Command CE.
Proposal 14	When HARQ feedback is disabled and the resource assignment information is not present in SCI, the HARQ RTT timer should be set to be zero.
Proposal 15	RAN2 to discuss how to set the HARQ RTT timer value in a SL DRX configuration for it to work for both HARQ-disabled case and HARQ-enabled case but the timer value cannot be deduced from SCI.
Proposal 16	A UE receiving an SCI with periodic reservation resources shall be in active time in those resources.
Proposal 17	For GC and BC, no need to down-select one DRX cycle from available DRX cycles.
Proposal 18	For GC and BC, no need to down-select one DRX on-duration timer from available DRX on-duration timers.
Proposal 19	For GC and BC, determine the sl-drx-startoffset using Option-1, i.e., derive an index to the N sl-drx-startoffset values based on DST L2 ID.
Proposal 20	For groupcast, the TX UE can only select the resources for the initial transmission associated with the time in which the on-duration timer at the TX UE is running.
Proposal 21	Apply the common default SL DRX configuration for GC/BC also to the other initial signalling sent after the DCR message and before the SL unicast DRX configuration is applied.
Proposal 22	For unicast, when a TX UE is in RRC_CONNECTED, the serving gNB of the TX UE determines the SL DRX configurations for the RX UE, regardless of whether Mode 1 scheduling or Mode 2 resource allocation is adopted.
Proposal 23	For unicast, the RX UE determines by itself whether to accept or reject the SL DRX configurations of the RX UE received from the TX UE.
Proposal 24	For unicast and Tx UE is in RRC_CONNECTED, alignment between Uu DRX of the Tx UE and SL DRX of the Rx UE is up to the serving gNB of the TX UE.
Proposal 25	Alignment between Uu DRX of the Rx UE and SL DRX of the Rx UE is up to the serving gNB of the RX UE.
Proposal 26	Existing Uu RRC message could be used by the RX UE to report the received SL DRX configurations.
Proposal 27	For groupcast or broadcast, the TX UE may report assistance information (e.g., SidelinkUEInformationNR) to its serving gNB regarding traffic type (e.g., associated L2 ID or PQI).
Proposal 28	For groupcast or broadcast, the RX UE may report assistance information (e.g., SidelinkUEInformationNR) to its serving gNB regarding SL DRX configurations adopted for its GC/BC reception.
Proposal 29	For groupcast or broadcast, no additional mechanism is needed in order to achieve alignment of Uu DRX and SL DRX.
Proposal 30	SL-specific drx-HARQ-RTT-Timer is not needed when sl-PUCCH-Config is not configured.
Proposal 31	In case PUCCH is dropped due to UL/SL prioritization, drx-RetransmissionTimerSL is started after expiring drx-HARQ-RTT-TimerSL when the unsent PUCCH is NACK.
Proposal 32	The TX UE sends NACK to the serving gNB if the mode 1 SL grant is dropped and sl-PUCCH-Config is configured.
Proposal 33	RAN2 to adopt a new term e.g., “communication profile” to replace the term “TX profile”.
Proposal 34	Define rules for UE to determine which profile shall be applied in case UE has data with different profiles (e.g., belonging to different services types, etc.) for transmission, e.g., select the profile according to the service with the highest priority.
Proposal 35	A RX UE may determine SL DRX to be disabled when a new service becomes available and the TX profile of the new service doesn’t allow SL DRX to be applied.
Proposal 36	Upon arrival of a new service whose TX profile doesn’t allow SL DRX to be applied, UE may inform this to its neighbour UEs which have unicast connections to the UE and the gNB if the UE is in RRC CONNECTED.
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