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1	Introduction
This contribution discusses FFS issues from the previous RAN2 meetings.
[bookmark: _Ref178064866]2	Discussion
2.1	DRX for SL unicast
This section discusses the following aspects of DRX for SL unicast:
· [bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc509923396]SL DRX operation is per direction or per both directions
· Who determines DRX configuration, i.e., TX-centric or RX-centric?
· Necessity and handling of several timers (HARQ-related timers, Inactivity timer, CSI report timer.)
· TX UE  behaviours for alignment with the RX UE
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: _Toc71554586]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: _Toc71554587]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: _Toc71554539]Support DRX operation for 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: _Toc71554540]DRX operation option (i.e., DRX operation for both direction or per-direction DRX operation) is configurable.
2.1.2 	Who determines DRX configuration
RAN2#113 made the following agreement:
1: 	For unicast, for OOC scenario, adopt per-direction DRX configuration is as baseline. FFS on whether it is TX-centric or Rx-centric, i.e. TX UE or RX UE decides it.
2:	For unicast, for OOC scenario, the UE who sends out the DRX configuration decides on the DRX configuration. FFS on whether pre-configuration and/or the assistance information from the peer UE is also taken into account when determining the DRX configuration.
In our view,
· For the TX UE centric option, a TX UE (or its serving gNB in case the TX UE is in coverage) sends a desired SL DRX configuration to a RX UE. The RX UE follows the received SL DRX configuration.
· For the RX UE centric option, a RX UE informs a TX UE of its DRX configuration. The TX UE follows the received DRX configuration from the RX UE and transmits data to the RX UE only when the RX UE is in active.
The TX UE centric option has the benefit that it is aligned with Rel-16 signalling framework. However, it has the drawback that the RX UE may have to always keep in active time by following instructions from all TX UEs, and therefore have no power saving especially when the RX UE is connected to multiple TX UEs. 
Meanwhile, the RX UE centric option can achieve better power saving for the RX UE. However, the RX UE centric option would require bigger spec changes than the TX UE centric option. In addition, longer delay may be caused for data transfer at the TX UE, since the TX UE may not be able to transmit immediately to the RX UE when there is data available. 
In our views, TX UE centric option shall be adopted considering that spec changes need to be limited for Rel-17 due to limited work time. 
[bookmark: _Toc61528822][bookmark: _Toc71554541]For unicast, TX UE centric option shall be adopted as the baseline for SL DRX alignment between UEs. 
In addition, RX UE shall be able to report assistance information to TX UE in order for the TX UE to configure proper DRX configurations. The assistance information can be carried by a new RRC signalling message named as for example SidelinkAssistanceInformation as for UE assistance information in Uu. 
[bookmark: _Toc71554542]For unicast, RX UE sends DRX assistance information message to TX UE via a new PC5-RRC signalling named as SidelinkAssistanceInformation. 
The RX UE shall be able to send the assistance information to TX UE at least before the TX UE setups the link/DRBs (i.e., TX UE sends RRCReconfigurationSidelink to the RX UE), so that the TX UE is able to take the assistance information into consideration when sending RRCReconfigurationSidelink to the RX UE, which contains DRX configuration to be applied by the RX UE.
[bookmark: _Toc71554543]For unicast, RX UE sends assistance information message to TX UE at least before TX UE sends DRX configuration to RX UE via RRCReconfigurationSidelink.
In addition, a RX UE is allowed to accept or reject a recommended DRX configuration by a TX UE.  In this way, the drawback of TX UE centric option, i.e., RX UE may lose its power saving by compulsorily following instructions from TX UEs can be mitigated.
In this way, RX UE can simplify indicate the decision (i.e., acceptance or rejection) after reception of a suggested SL DRX configuration. The process shall base on RRC reconfiguration procedure as defined in Rel-16. In details, TX UE sends RRCReconfigurationSidelink containing DRX configuration to be applied by the RX UE, upon reception of the signaling, RX UE replies with RRCReconfigurationCompleteSidelink indicating acceptance of the DRX configuration, or RRCReconfigurationFailureSidelink indicating rejection of the DRX configuration.
[bookmark: _Toc61528824][bookmark: _Toc71554544]For unicast, a two-step process (i.e., RX UE simply accepts or rejects TX UE’s suggestion) should be adopted as the baseline, i.e., 
a. [bookmark: _Toc71554545]TX UE sends RRCReconfigurationSidelink containing DRX configuration to be applied by the RX UE
b. RX UE replies with RRCReconfigurationCompleteSidelink if the DRX configuration is accepted or RRCReconfigurationFailureSidelink if the DRX configuration is rejected, FFS on message details for RRCReconfigurationFailureSidelink.

2.1.3 	DRX RTT timer and HARQ retransmission timer
RAN2#113bis made the following agreements on the HARQ RTT timer and HARQ retransmission timer:
2: For unicast, sidelink retransmission timer can be supported for at least some cases of HARQ disabled transmissions. FFS whether HARQ RTT is supported or not.
3: Working assumption: SL HARQ RTT timer can be derived from the retransmission resource timing when the SCI indicates a retransmission resource. FFS whether explicitly configured SL HARQ RTT timer may be still required If big problem is identified.
4: The value(s) of the SL HARQ RTT Timer, when explicitly configured and not determined via SCI (if agreed to do so), is determined by UE or NW implementation.  
5: Retransmission timer can be started upon expiry of the HARQ RTT timer.
6: For cases where there is some uncertainty in the timing of a retransmission for a HARQ process (e.g. due to no retransmission resource indicated in the SCI, or possible reselection by the TX UE) the RX UE uses a configured retransmission timer.
7: The value(s) of the SL retransmission timer can be determined by UE or NW implementation.
In summary, so far RAN2 has agreed that:
· When HARQ is enabled, the HARQ RTT timer is supported, and the retransmission timer is also supported.
· When HARQ is disabled, in some cases the retransmission timer is supported, FFS the HARQ RTT timer.
Regarding the value of the HARQ RTT timer, we are supportive of the RAN2-113bis working assumption that the timer can be derived from the resource reservation information contained in the SCI when such information is available. In other cases, e.g., when such information cannot be obtained from the SCI, we believe the value of the HARQ RTT timer should be obtained from the DRX configuration.
[bookmark: _Toc71554547]For unicast with HARQ feedback enabled, the HARQ RTT timer follows an explicitly configured value in the DRX configuration in case the timer value cannot be deduced from the reserved retransmission time resources in SCI.
In case the HARQ is disabled, it is beneficial to always support retransmission timer to let the RX UE to extend its active time to be prepared for any potential retransmission. 
[bookmark: _Toc71554548]For unicast with HARQ feedback disabled, retransmission timer shall be always supported.
In case the HARQ is disabled, the need for HARQ RTT timer is less clear. In case of blind retransmissions with resource reservation, it is possible for the Rx UE set an HARQ RTT timer based on the resource reservation information in the SCI. However, in case of blind retransmissions without resource reservation, e.g., Mode-1 transmissions, it is safer for the Rx UE to skip a HARQ RTT timer and triggers the retransmission timer directly (possibly with some fixed small delay after the PSSCH reception, e.g., to take into account the processing delay), to ensure that the retransmissions are not missed.  
[bookmark: _Toc71554549]For unicast with HARQ feedback disabled, the HARQ RTT timer is not supported.
[bookmark: _Toc71554550]For unicast with HARQ feedback disabled, the UE starts the retransmission timer directly after reception of the PSSCH.
The agreement 6 cited above specifies the value of the retransmission timer when there is uncertainty in the timing of the retransmission. The remaining issue is how to set the value of the retransmission timer when there is no uncertainty, which was discussed in RAN2-113bis but no agreement reached. 
Proposal 27 [15/21] For cases where there is no uncertainty in the timing of a retransmission for a HARQ process (mode 1 and SCI indicates retransmission resource) the RX UE uses a retransmission timer.  FFS on how to set the retransmission timer (e.g. predefined or configured) and when it is started

In our view, when the SCI indicates the timing of retransmissions, it is beneficial for the Rx UE to take advantage of that information in setting the HARQ RTT timer and retransmission timer to maximize the energy saving. Specifically, in that case, the HARQ RTT timer can be set to expire right before the slot of the planned retransmission and the retransmission timer is started (as already agreed by RAN2) and lasts for 1 slot. 
[bookmark: _Toc71554551]Support retransmission timer when there is no uncertainty in the timing of a retransmission for a HARQ process. 
c. [bookmark: _Toc71554552]When the retransmission timer is started follows the Uu behavior, i.e., when the RTT timer is expired.
d. [bookmark: _Toc71554553]The value of the retransmission timer is set according to SL DRX configuration.

2.1.4 	Handling the inactivity timer
In RAN2#113-e, it has been agreed to support Inactivity timer in SL unicast. The issue was further discussed in RAN2#113b-e and the following agreements were made: 
1. For unicast, the RX UE (re)starts the inactivity timer based on information in SCI (SCI1+SCI2).  FFS if the MAC layer can stop the inactivity timer.
2. For unicast, the SL inactivity timer value may take into consideration the QoS.  Whether any specification impacts are needed is FFS. 
3. For unicast, the TX UE maintains a timer corresponding to the SL Inactivity timer in the RX UE for each pair of src/dest L2 ID, and uses the timer as part of criterion for determining the allowable transmission time for the RX UE.
4. For unicast, the TX UE (re)starts its timer corresponding to the SL inactivity timer at the RX UE at the slot following an SCI transmission indicating a new data transmission. FFS the specific spec impacts needed at the TX side.
As agreed by RAN2, a RX UE will (re)starts its Inactivity Timer based on the decoded SCI, i.e., based on information at the PHY layer. However, since the destination address field in SCI is only 24 bits as compared to 32 bits of MAC address, the RX UE needs to further check the MAC address to be sure of whether the UE is the actual intended receiver of the message. If the UE is not the actual intended receiver, it is beneficial for the RX UE to stop the started Inactivity timer to save energy. 
[bookmark: _Toc71554554]MAC layer can stop the Inactivity timer, which was started based on the information in SCI, if the MAC layer determines that its MAC address does not match the destination MAC address.
Regarding how to set the value of the SL inactivity timer, we also think it may be beneficial to take QoS aspects into account as having been agreed, but this could be done up to UE/gNB implementation without spec impact. In Rel.16 it was already supported that UE performing sidelink unicast communication exchanges PC5 QoS info over sidelink, and a UE in RRC CONNECTED could report PC5 QoS info to its serving gNB, so no new signaling is needed to support configuring the inactivity timer with QoS considered. 
[bookmark: _Toc71554555]No new procedures needed to support configuring the Inactivity timer based on QoS, I.E., up to gNB implementation.
Regarding the FFS in the 4th agreement cited above, some companies have raised a concern on a scenario where a RX UE fails to receive a SCI due to bad radio connection from a TX UE. Thus, the TX UE has started the inactivity timer while the RX UE doesn’t, leading to misaligned active time between the TX UE and the RX UE. Therefore, the companies have proposed to allow the TX UE to restart the inactivity timer when the TX UE performs retransmissions. We do not think such improvement is necessary due to the following reasons:
· The same issue is already existing in Uu, however there is no special treatment in Uu DRX.
· Handling the inactivity timer in condition to whether RX UE has received a SCI successfully would cause additional complexity to SL DRX maintenance.  
· RAN2 shall focus on the basic DRX functionalities in Rel-17. Any enhancement shall be left for future release.
Therefore, we make the following proposal:
[bookmark: _Toc71554556]No specs impact needed at the TX side in relation to the Inactivity timer, i.e., up to TX UE implementation. In particular:
e. [bookmark: _Toc71554557]Do not support the use of HARQ feedback at the Tx UE for synchronizing the Inactivity timer at the Tx UE with the Rx UE.
f. [bookmark: _Toc71554558]The Tx UE does not (re)starts the Inactivity timer following an SCI transmission to the RX UE indicating a retransmission.
[bookmark: _Hlk70586256]2.1.5 	DRX timers for sidelink CSI report
The Sidelink Channel State Information (SL-CSI) reporting procedure is used to provide a peer UE with sidelink channel state information. For each triggered CSI report event, the CSI reporting UE needs to report the CSI using a MAC CE within the latency requirements. It is beneficial to consider this aspect when designing SL DRX.  in RAN2#113b-e the following agreement was made: 
1. Working assumption: The slots when the UE is expected CSI report following a CSI request is considered as SL active time.
Therefore, we suggest adding the below parameters in SL DRX configuration.
· drx-CSIReportTimerSL: the maximum duration until a SL CSI report is received.
· drx-CSIReportRTTTimerSL: the minimum duration before a SL transmission grant on PSCCH for CSI report is expected by the MAC entity.  
Correspondingly, the related procedure may be defined as below: 
· if a MAC PDU including a SL CSI report request is transmitted to a certain DST L2 ID: 
· the UE sending the MAC PDU starts the drx-CSIReportRTTTimerSL associated to that DST L2 ID in the first symbol/slot after the end of the corresponding PSSCH transmission; 
· if drx-CSIReportRTTTimerSL expires: 
· start the drx-CSIReportTimerSL associated to the DST L2 ID in the first symbol/slot after the expiry of drx-CSIReportRTTTimerSL. 
· If a SL CSI report is received from the DST L2 ID:  
· stop drx-CSIReportTimerSL associated to the DST L2 ID.  
[bookmark: _Toc60922322][bookmark: _Toc71554559]Adopt the two parameters CSIReportTimer and CSIReportRTTTimer in SL DRX configuration to enable proper CSI report reception when DRX is configured. 
[bookmark: _Toc60922323][bookmark: _Toc71554560]RAN2 further discusses the procedures after agreeing on the DRX parameters for SL CSI report.
2.1.6	TX UE behaviours for alignment with the RX UE
In RAN2#113b-e the following agreements were made: 
1. For unicast, the TX UE behaviors should be specified to keep aligned with the RX UE regarding the DRX Active time. FFS the specific Spec impacts needed at the TX side.
2. [bookmark: _Hlk70586829]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).
In our view, to align TX UE behaviours with the RX UE regarding the DRX active time, LCP at Tx UE side should be enhanced to avoid TX UE transmitting data in a grant to a non-active RX UE.  Resource (re)selection should also be enhanced to avoid that the Tx UE (re)selects resources during its DRX inactive time as the transmission could only be made during DRX active time. Besides, there may be mismatch between DRX timers maintained at Tx UE side and Rx UE side, for instance, the Tx UE (re)starts the inactivity timer corresponding to the inactivity timer at the RX UE at the slot following an SCI transmission indicating a new data transmission, however, the Rx UE may miss this SCI and receive a retransmitted SCI associated to the same packet in a later time and thus (re)start the inactivity timer in a different time than the Tx UE. As explained in Section 2.1.4, in our view such optimization is not needed. Therefore, we make the following proposals: 
[bookmark: _Toc71554561]RAN2 to confirm that enhancements in resource (re)selection at Tx UE side are needed.
[bookmark: _Toc71554562]Do not introduce enhancements at Tx UE side for removing misalignment between DRX timers at Tx UE and Rx UE. 

2.2 	DRX for SL groupcast and broadcast
2.2.1 	Timer handling
RAN2#113 made the following agreement on the HARQ-related timers for SL DRX:
HARQ RTT is supported in SL groupcast. FFS for the detailed condition when it is supported. FFS whether HARQ RTT is explicitly configured or can be based on SCI. FFS on the need of HARQ retransmission timer.
and RAN2#113bis made the following further agreements on DRX timers for groupcast and broadcast:
	1:  SL Inactivity timer is supported for groupcast. FFS on the scenarios where it is supported.
2:  SL Inactivity timer is not supported for broadcast transmissions.
3:  The RX UE is active on sidelink (monitors SCI1+SCI2) as long as at least one of the SL inactivity timers associated with unicast or groupcast (if supported) is running.
4:  As a baseline, agreements 7-13 inclusive are applied to SL inactivity timer for groupcast, with the difference that “src/dest L2 ID pair” is replaced with “groupcast L2 destination ID or src/dest L2 id pair” (dependent on the conclusion of proposal 17).  Any specific handling which may be needed for synchronization of inactivity timers for the groupcast case is FFS.



Similar to our view on HARQ-related timers for unicast, we believe that HARQ RTT timer and the retransmission timer are always needed for groupcast when HARQ feedback is enabled. The reason are as follows: 
· So that SL DRX and Uu DRX have a unified design,
· HARQ RTT retransmission timer is needed since reserved retransmission resources by a prior SCI may become invalid due to re-evaluation or pre-emption.
· In case Mode 1 scheduling is applied by TX UE, RX UE has no clue on how long time the RX UE has to wait before receiving a dynamic grant for retransmission after transmission of a HARQ NACK to TX UE.
[bookmark: _Toc71554563]For groupcast when HARQ feedback is enabled, HARQ RTT timer and HARQ retransmission timer are always supported.
[bookmark: _Toc71554564]For groupcast when HARQ feedback is enabled, UE handles the HARQ RTT timer via the following options
g. [bookmark: _Toc71554565]set the HARQ RTT timer to a value corresponding to the received SCI if the SCI indicates reserved retransmission time resources.
h. [bookmark: _Toc71554566]set the HARQ RTT timer to the value according to the DRX configuration if retransmission time resources are not reserved via the received SCI.
Similar to the case of unicast with HARQ feedback disabled (see Section 2.1.3), for groupcast with HARQ feedback disabled, we believe it is safer for the Rx UE to skip a HARQ RTT timer and triggers the retransmission timer directly (possibly with some fixed small delay after the PSSCH reception).
[bookmark: _Toc71554567]For groupcast with HARQ feedback disabled, the HARQ RTT timer is not supported.

[bookmark: _Toc71554568]For groupcast when HARQ feedback is disabled, the retransmission timer is always supported.

[bookmark: _Toc71554569]For groupcast with HARQ feedback disabled, the UE starts the retransmission timer directly after reception of the PSSCH.
In addition to the FFS addressed above, there the applicability of the HARQ RTT timer and Retransmission timer for broadcast was also discussed in RAN2#113bis but without an agreement. Since the broadcast in SL has no HARQ feedback, we believe that the same principle for unicast/groupcast with HARQ disabled can be applied to broadcast. That means, 
[bookmark: _Toc71554570]For SL broadcast, the HARQ RTT timer is not supported. 
[bookmark: _Toc71554571]For SL broadcast, the retransmission timer is always supported.
[bookmark: _Toc71554572]For broadcast, the UE starts the retransmission timer directly after reception of the PSSCH.

2.2.2 	Signalling aspects of DRX for unicast
The below FFSs are remaining regarding SL groupcast and broadcast.
1:   For broadcast/groupcast, for in-coverage case, for RRC_CONNECTED TX-UE/RX-UE can obtain DRX configuration from SIB. FFS on whether dedicated-RRC is also used.
2:	SL DRX Command MAC CE is introduced for SL DRX operation in unicast. FFS on the need of groupcast. FFS on the detailed UE behaviour (including relation to inactivity timer). 
Regarding whether dedicated RRC is also used for UE in RRC_CONNECTED to obtain BC/GC DRX configuration, we think BC/GC DRX configuration is cell or group specific, which is common to UEs in the same cell or group, in other words, all relevant UEs need to be active at the same time in order to receive the service data. Therefore, it is not beneficial to have UE specific DRX configuration for BC/GC. Of course, gNB can signal SIB containing BC/GC DRX configuration via dedicated RRC signaling. Therefore, we make the below proposal.
[bookmark: _Toc71554573]Don’t support dedicated RRC to signal UE specific DRX configuration for broadcast/groupcast.
[bookmark: _Toc70956125]Regarding DRX command MAC CE, we think it is unnecessary to be supported for groupcast or broadcast. Because we have found the following flaws:
· DRX command MAC CE is transmitted in a broadcast or groupcast fashion. Some UEs may fail to receive the MAC CE, which may lead to misalignment of DRX status between a TX UE and RX UEs.
· If a UE receives multiple DRX command MAC CEs associated to the same Destination L2 ID from different TX UEs at the same time or in a closing time period, how the UE behaves would be unclear.
Therefore, it is suggested that
[bookmark: _Toc71554574]For broadcast or groupcast, DRX command MAC CE is not supported.
2.2.3 	DRX configuration granularity
In RAN2#113, RAN2 has discussed how a UE can derive BC/GC DRX configuration. There are two options under discussion.
· Option 1: DRX configuration mapped to L2 destination ID
· Option 2: DRX configuration mapped to PQI
The issues were not discussed during RAN2#113bis, we would like to further clarify our views in this contribution.
In NR V2X in Rel-16, as specified in TS 23.287, the mapping of V2X service types to Destination Layer-2 ID(s) for groupcast mode communication is provisioned to the UE. It is expected that the same mapping rule, i.e., services types mapped to different Destination L2 IDs, will be applied for SL communications in Rel-17. For a specific application, the corresponding destination Layer-2 ID is stored at the AS layer of Receiving UE(s) for the groupcast mode communication reception. In this case, it would be straightforward to apply Option 1 as a baseline for UE to configure/derive SL DRX configuration. Meanwhile, we don’t think large L2 ID space is a critical issue for SL DRX configuration. In typical cases, there will be only a limited set of L2 ID values applied due to the fact that there are limited number of applications employed for SL broadcast and SL groupcast. 
[bookmark: _Toc71554588]Same as in NR V2X in Rel-16, it is expected that services types will be mapped to different Destination L2 IDs for SL communications in Rel-17. 
[bookmark: _Toc71554589]Large L2 ID space is not an issue in typical cases since there will be only a limited set of L2 ID values applied due to limited number of applications employed.
Option 2 has benefits that PQI can directly reflect QoS requirements of its associated service, so a DRX configuration can be set for a service directly considering its associated QoS requirements. In addition, Option 2 has a few drawbacks, which are highlighted as the following:
· SL DRX configurations are maintained by the UE MAC layer. However, the UE MAC layer is not aware of the PQI values of services, which are typically available at upper layers (e.g., V2X layer). Upon reception of some initial service data via SL groupcast or broadcast, the UE needs to ask for upper layer about the PQI value associated with the data after first send the packets upward to upper layer. This gives unnecessary complexity due to cross layer signalling.
· Option 2 may give unnecessary configurational complexity, since the mapping information between services and Destination L2 ID is already provisioned to the UE. Upon a reception of service data via SL groupcast or broadcast, the UE is already able to identify the associated service type straight away. It is unnecessary for the UE to ask upper layer to provide the PQI associated with received service data.
· If DRX is configured per PQI, a TX UE may have multiple flows which are associated with multiple separate PQI values. If the UE has data available belonging to multiple flows, RAN2 needs to define additional rules for the UE on how to down-select DRX configurations.
· Mapping between DRX configurations and PQI values would be difficult to maintain, due to update/reconfiguration of PQIs for new flows. Typically, update/reconfiguration of L2 IDs is less frequent. 
Considering Pros and Cons of both options, it is suggested to adopt both Options. In other words, DRX configurations can be configured per both granularities. In this way, cons of each option can be avoided, while pros of each option can be exploited mostly. In an example, DRX cycle can be configured per PQI, while sl-drx-startoffset can be configured per L2 destination ID.
Therefore, we make the following proposal
[bookmark: _Toc71554575]For GC and BC, DRX configurations can be configured per both PQI and L2 Destination ID, e.g., DRX cycle is configured per PQI, while sl-drx-startoffset is configured per L2 destination ID.
2.3 	Alignment of Uu DRX and SL DRX
2.3.1 	RRC state
For a UE supporting both Uu and SL, we expect that Uu DRX and SL DRX are separately configured. This allows the flexibility in changing one of the DRX without affecting the other and allows inter-band operation (i.e. Uu in one carrier and SL in another carrier). However, since both DRX are meant for the same purpose, i.e., saving power, it is desirable to align Uu DRX and SL DRX to maximize their benefits. 
With the Uu DRX mechanism, UE monitors the PDCCH discontinuously and sleeps during the remaining time. The Uu DRX mechanism can be applied in all RRC states including RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE. A UE in RRC_CONNECTED typically monitors the PDCCH for DL assignments or UL grants, whilst a UE in RRC_INACTIVE or RRC_IDLE typically monitors the PDCCH for a paging message.
In RAN2#113bis, RAN2 has made the following agreement
Alignment of Uu DRX and SL DRX for UE in RRC CONNECTED shall be a baseline.
In addition, whether alignment of Uu DRX and SL DRX for UE in RRC IDLE or RRC INACTIVE is FFS.
Paging allows the network to reach UEs in RRC_IDLE and in RRC_INACTIVE state through Paging messages. While in RRC_IDLE the UE monitors the paging channels for CN-initiated paging; in RRC_INACTIVE the UE also monitors paging channels for RAN-initiated paging. A UE needs not monitor paging channels continuously though; the Uu DRX in RRC_IDLE or RRC_INACTIVE (also referred to as Paging DRX) is defined where the UE is only required to monitor paging channels during one Paging Occasion (PO) per DRX cycle. 
As specified in the RRC, paging cycle is rather infrequent. So, additional power saving for aligning paging DRX and SL DRX is limited.
PagingCycle ::=                     ENUMERATED {rf32, rf64, rf128, rf256}

[bookmark: _Toc70946157][bookmark: _Toc71554590]Additional power saving for aligning paging DRX and SL DRX for a UE in RRC IDLE or RRC INACTIVE is limited. 
In addition, in order to align paging DRX cycles and SL DRX cycles, potential spec changes may affect both SA2 and RAN, therefore causing large standardization efforts.
[bookmark: _Toc70946158][bookmark: _Toc71554591]Potential spec changes for aligning paging DRX and SL DRX may cause large standardization efforts. 
Given limited time frame for Rel-17, RAN2 is therefore suggested to focus on DRX core functionality, i.e., alignment of Uu DRX in RRC_CONNECTED and SL DRX. Alignment between paging DRX and SL DRX shall be down-prioritized for Rel-17.
[bookmark: _Toc70946163][bookmark: _Toc71554576]Alignment of paging DRX and SL DRX for a UE in RRC IDLE or RRC INACTIVE shall be down-prioritized for Rel-17.

2.3.2 	Who determines alignment
It is straightforward for RAN2 to focus on alignment of Uu DRX and SL DRX for a UE in RRC CONNECTED. 
[bookmark: _Toc54276251][bookmark: _Toc70946159][bookmark: _Toc71554592]RAN2 focus on specifying the mechanisms to align Uu DRX and SL DRX for UE in RRC_CONNECTED. 
[bookmark: _Toc54276240]Because the gNB has rich knowledge of the system and UEs served by the system, how to achieve a good alignment between Uu DRX and SL DRX should be controlled by the gNB. In this way, it would be feasible to achieve a good trade-off between system performance and UE performance. 
[bookmark: _Toc70946164][bookmark: _Toc71554577]How to align Uu DRX and SL DRX for a UE in RRC_CONNECTED should be controlled by the UE’s serving gNB. 
In addition, a UE may connect to one or multiple neighbour UEs via SL connections. To this end, we envision the following two scenarios for aligning Uu DRX and SL DRX: 
· Alignment of Uu DRX and SL DRX of the same UE
· Alignment of Uu DRX of Tx UE and SL DRX of Rx UE (relevant to SL Mode-1).
[bookmark: _Toc70946160][bookmark: _Toc71554593]The following two scenarios for aligning Uu DRX and SL DRX are envisioned: 
a. [bookmark: _Toc70946161][bookmark: _Toc71554594]Alignment of Uu DRX and SL DRX of the same UE 
b. [bookmark: _Toc70946162][bookmark: _Toc71554595]Alignment of Uu DRX of Tx UE and SL DRX of RX UE (relevant to SL Mode-1 resource allocation). 
In RAN2#113bis, RAN2 has already agreed to support alignment of Uu DRX and SL DRX of the same UE, i.e., Scenario a. 
Scenario b is mainly motivated for Mode 1 scheduling, otherwise, when gNB schedules a SL grant to a TX UE, the transmission corresponding to the grant would be lost if RX UE is in DRX INACTIVE TIME.
[bookmark: _Toc70946165][bookmark: _Toc71554578]In case of Mode 1 scheduling, the alignment of Uu DRX of Tx UE and SL DRX of Rx UE shall be considered.
RAN2 has made the following agreements regarding cast types.
Agreements on alignment between Uu DRX and SL DRX
1: 	Alignment of Uu DRX and SL DRX for unicast is supported. FFS on how alignment is achieved.
2:	Alignment of Uu DRX and SL DRX for groupcast and broadcast is supported. FFS on whether new mechanisms are needed.
For unicast, for SL DRX alignment among UEs, we have suggested to adopt TX UE centric option. If we apply the same option (i.e., TX centric option) for aligning Uu DRX and SL DRX, it will be the TX UE’s serving gNB that configures both Uu DRX and SL DRX properly for the TX UE. TX UE then further signals its SL DRX configurations to its peer UEs. In this way, we not only achieve a good alignment of Uu DRX and SL DRX of the same UE, but also achieve a good alignment of Uu DRX of Tx UE and SL DRX of Rx UE.
The TX UE may report assistance information to its serving gNB regarding its peer UEs (i.e., RX UEs) including such as service type carried on the SL connections etc. 
[bookmark: _Toc70946166][bookmark: _Toc71554579]For unicast, TX UE may report assistance information to its serving gNB regarding a RX UE.
[bookmark: _Toc70946167][bookmark: _Toc71554580]For unicast, the serving gNB of a TX UE determines proper Uu DRX configurations and SL DRX configurations for the TX UE.
TX UE signals a SL DRX configuration to RX UE via PC5-RRC. When RX UE receives the SL DRX configuration, RX UE may signal it to its serving gNB. Its serving gNB can decide whether to adjust the Uu DRX of the RX UE.
[bookmark: _Toc70946168][bookmark: _Toc71554581]For unicast, the TX UE signals SL DRX configurations to the RX UE via PC5-RRC.
[bookmark: _Toc70946169][bookmark: _Toc71554582]For unicast, the RX UE signals the received SL DRX configurations to its serving gNB. Thereafter, the gNB can decide whether to adjust Uu DRX of the RX UE.
For groupcast and broadcast, RAN2 has not concluded on whether a DRX configuration can be configured per L2 destination ID or PQI. Regardless of which option adopted eventually, the configuration can be configured by the gNB or preconfigured to the UE. In this case, we also suggest adopting TX UE centric option. TX UE can report assistance information to its gNB on traffic type (e.g., associated L2 ID or PQI), the gNB therefore provides a proper Uu DRX configuration to the UE according to the received assistance information. All these means are already existing, therefore, no additional mechanism is needed for alignment of Uu DRX and SL DRX.
[bookmark: _Toc70946170][bookmark: _Toc71554583]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: _Toc70946171][bookmark: _Toc71554584]For groupcast or broadcast, it is up to  gNB implementation on how to achieve alignment between Uu DRX and SL DRX given the received assistance information from UE.
[bookmark: _Toc70946172][bookmark: _Toc71554585]For groupcast or broadcast, no additional mechanism is needed in order to achieve alignment of Uu DRX and SL DRX.

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	Same as in NR V2X in Rel-16, it is expected that services types will be mapped to different Destination L2 IDs for SL communications in Rel-17.
Observation 4	Large L2 ID space is not an issue in typical cases since there will be only a limited set of L2 ID values applied due to limited number of applications employed.
Observation 5	Additional power saving for aligning paging DRX and SL DRX for a UE in RRC IDLE or RRC INACTIVE is limited.
Observation 6	Potential spec changes for aligning paging DRX and SL DRX may cause large standardization efforts.
Observation 7	RAN2 focus on specifying the mechanisms to align Uu DRX and SL DRX for UE in RRC_CONNECTED.
Observation 8	The following two scenarios for aligning Uu DRX and SL DRX are envisioned:
a.	Alignment of Uu DRX and SL DRX of the same UE
b.	Alignment of Uu DRX of Tx UE and SL DRX of RX UE (relevant to SL Mode-1 resource allocation).


Based on the discussion in the previous sections we propose the following:
Proposal 1	Support DRX operation for 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	For unicast, TX UE centric option shall be adopted as the baseline for SL DRX alignment between UEs.
Proposal 4	For unicast, RX UE sends DRX assistance information message to TX UE via a new PC5-RRC signalling named as SidelinkAssistanceInformation.
Proposal 5	For unicast, RX UE sends assistance information message to TX UE at least before TX UE sends DRX configuration to RX UE via RRCReconfigurationSidelink.
Proposal 6	For unicast, a two-step process (i.e., RX UE simply accepts or rejects TX UE’s suggestion) should be adopted as the baseline, i.e.,
a.	TX UE sends RRCReconfigurationSidelink containing DRX configuration to be applied by the RX UE
b.	RX UE replies with RRCReconfigurationCompleteSidelink if the DRX configuration is accepted or RRCReconfigurationFailureSidelink if the DRX configuration is rejected, FFS on message details for RRCReconfigurationFailureSidelink.
Proposal 7	For unicast with HARQ feedback enabled, the HARQ RTT timer follows an explicitly configured value in the DRX configuration in case the timer value cannot be deduced from the reserved retransmission time resources in SCI.
Proposal 8	For unicast with HARQ feedback disabled, retransmission timer shall be always supported.
Proposal 9	For unicast with HARQ feedback disabled, the HARQ RTT timer is not supported.
Proposal 10	For unicast with HARQ feedback disabled, the UE starts the retransmission timer directly after reception of the PSSCH.
Proposal 11	Support retransmission timer when there is no uncertainty in the timing of a retransmission for a HARQ process.
a.	When the retransmission timer is started follows the Uu behavior, i.e., when the RTT timer is expired.
b.	The value of the retransmission timer is set according to SL DRX configuration.
Proposal 12	MAC layer can stop the Inactivity timer, which was started based on the information in SCI, if the MAC layer determines that its MAC address does not match the destination MAC address.
Proposal 13	No new procedures needed to support configuring the Inactivity timer based on QoS, I.E., up to gNB implementation.
Proposal 14	No specs impact needed at the TX side in relation to the Inactivity timer, i.e., up to TX UE implementation. In particular:
a.	Do not support the use of HARQ feedback at the Tx UE for synchronizing the Inactivity timer at the Tx UE with the Rx UE.
b.	The Tx UE does not (re)starts the Inactivity timer following an SCI transmission to the RX UE indicating a retransmission.
Proposal 15	Adopt the two parameters CSIReportTimer and CSIReportRTTTimer in SL DRX configuration to enable proper CSI report reception when DRX is configured.
Proposal 16	RAN2 further discusses the procedures after agreeing on the DRX parameters for SL CSI report.
Proposal 17	RAN2 to confirm that enhancements in resource (re)selection at Tx UE side are needed.
Proposal 18	Do not introduce enhancements at Tx UE side for removing misalignment between DRX timers at Tx UE and Rx UE.
Proposal 19	For groupcast when HARQ feedback is enabled, HARQ RTT timer and HARQ retransmission timer are always supported.
Proposal 20	For groupcast when HARQ feedback is enabled, UE handles the HARQ RTT timer via the following options
a.	set the HARQ RTT timer to a value corresponding to the received SCI if the SCI indicates reserved retransmission time resources.
b.	set the HARQ RTT timer to the value according to the DRX configuration if retransmission time resources are not reserved via the received SCI.
Proposal 21	For groupcast with HARQ feedback disabled, the HARQ RTT timer is not supported.
Proposal 22	For groupcast when HARQ feedback is disabled, the retransmission timer is always supported.
Proposal 23	For groupcast with HARQ feedback disabled, the UE starts the retransmission timer directly after reception of the PSSCH.
Proposal 24	For SL broadcast, the HARQ RTT timer is not supported.
Proposal 25	For SL broadcast, the retransmission timer is always supported.
Proposal 26	For broadcast, the UE starts the retransmission timer directly after reception of the PSSCH.
Proposal 27	Don’t support dedicated RRC to signal UE specific DRX configuration for broadcast/groupcast.
Proposal 28	For broadcast or groupcast, DRX command MAC CE is not supported.
Proposal 29	For GC and BC, DRX configurations can be configured per both PQI and L2 Destination ID, e.g., DRX cycle is configured per PQI, while sl-drx-startoffset is configured per L2 destination ID.
Proposal 30	Alignment of paging DRX and SL DRX for a UE in RRC IDLE or RRC INACTIVE shall be down-prioritized for Rel-17.
Proposal 31	How to align Uu DRX and SL DRX for a UE in RRC_CONNECTED should be controlled by the UE’s serving gNB.
Proposal 32	In case of Mode 1 scheduling, the alignment of Uu DRX of Tx UE and SL DRX of Rx UE shall be considered.
Proposal 33	For unicast, TX UE may report assistance information to its serving gNB regarding a RX UE.
Proposal 34	For unicast, the serving gNB of a TX UE determines proper Uu DRX configurations and SL DRX configurations for the TX UE.
Proposal 35	For unicast, the TX UE signals SL DRX configurations to the RX UE via PC5-RRC.
Proposal 36	For unicast, the RX UE signals the received SL DRX configurations to its serving gNB. Thereafter, the gNB can decide whether to adjust Uu DRX of the RX UE.
Proposal 37	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 38	For groupcast or broadcast, it is up to  gNB implementation on how to achieve alignment between Uu DRX and SL DRX given the received assistance information from UE.
Proposal 39	For groupcast or broadcast, no additional mechanism is needed in order to achieve alignment of Uu DRX and SL DRX.
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