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1 [bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK175][bookmark: OLE_LINK176]Introduction
[bookmark: OLE_LINK23]The following agreements related to DRX for sidelink groupcast and broadcast were achieved in RAN2#113e meeting [1]:
	Agreements on SL DRX for broadcast and groupcast:
1. For SL groupcast/broadcast, SL DRX configuration can be configured in common. FFS on granularity of SL DRX configuration.
2. Short DRX cycle is not introduced for SL unicast, groupcast and broadcast in Rel-17.
3. At least, on-duration timer is supported for SL groupcast. FFS for the need and detailed condition when inactivity timer is supported.
4. 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.
5. At least, on-duration timer is supported for SL broadcast.
6. 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).
7. [bookmark: OLE_LINK54]For broadcast/groupcast, for out-of-coverage case, TX-UE/RX-UE obtain DRX configuration from pre-configuration.
8. For broadcast/groupcast, for in-coverage case, RRC_IDLE/INACTIVE TX-UE/RX-UE obtain DRX configuration from SIB. It is up to network implementation how to coordinate active time between different cells.
9. 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.
10. [bookmark: OLE_LINK57][bookmark: OLE_LINK58]RAN2 kindly agree that for groupcast and broadcast communication further granularity to multiple sets of DRX configurations (beyond just cast type) is required i.e. more than two DRX Cycle configurations should be supported in specification.
11. [bookmark: OLE_LINK55][bookmark: OLE_LINK56]RAN2 will study/discuss how PQI and/or L2 destination ID is used to derive groupcast and broadcast DRX configuration.
12. Timer-based SL DRX is also applied to SL groupcast/broadcast.


[bookmark: OLE_LINK26]And the following agreements related to DRX for sidelink groupcast and broadcast were achieved in RAN2#113bis e-meeting [2]:
	Agreements on details of timer:
[bookmark: OLE_LINK67][bookmark: OLE_LINK68][bookmark: OLE_LINK119]14:	SL Inactivity timer is supported for groupcast. FFS on the scenarios where it is supported.
15:	SL Inactivity timer is not supported for broadcast transmissions.
16:	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.
[bookmark: OLE_LINK118]17:	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.


Furthermore, the following agreements related to DRX for sidelink groupcast and broadcast were achieved in RAN2#114e meeting [3]:
	Agreements on DRX for SL GC and BC
1: 	WA: RAN2 assumes that the V2X layer of Rx UE passes the PC5 QoS parameters together with the corresponding destination layer-2 ID(s) for reception to the AS layer, as per TR 23.776 conclusion, and will further discuss SL DRX design based on this working assumption. RAN2 does not need to send LS to SA2 to clarify this issue.
2:	For GC/BC, DRX cycle should take at least QoS requirement into consideration.
3:	For GC/BC, DRX cycle(s) is configured per QoS profile. FFS on the need of down-select one DRX cycle from available DRX cycles for a specific L2 DST ID if UE has multiple QoS profiles for same DST L2 ID.
4:	For GC/BC, DRX cycle is configured per QoS profile.
5a:	For GC/BC, RAN2 understands that sl-drx-startoffset does not take QoS requirement into consideration.
5b:	For GC/BC, For GC/BC, sl-drx-startoffset is set based on DST L2 ID.


In this contribution, based on the above agreements, we will focus on further details on sidelink DRX design specific for broadcast/groupcast, and provide corresponding observations and proposals.
2 Discussion
SL DRX configuration derivation
In RAN2#114-e meeting, it was agreed that DRX cycle is configured per QoS profile and sl-drx-startoffset is set based on DST L2 ID [3]. However, besides DRX cycle and sl-drx-startoffset, SL groupcast/broadcast DRX configuration parameters also include sl-drx-slotoffset, sl-drx-onDurationTimer, sl-drx-inactivityTimer (only for groupcast), sl-drx-HARQ-RTT-Timer (only for groupcast), and sl-drx-RetransmissionTimer (only for groupcast). Currently it is not clear how to derive above DRX parameters (configured per QoS profile or set based on DST L2 ID), therefore RAN2 should clarify that we can reuse the principle for DRX cycle and these DRX parameters are also configured per QoS profile.
Proposal 1: For groupcast and broadcast DRX configuration parameters, sl-drx-slotoffset, sl-drx-onDurationTimer, sl-drx-inactivityTimer (only for groupcast), sl-drx-HARQ-RTT-Timer (only for groupcast), and sl-drx-RetransmissionTimer (only for groupcast) are configured per QoS profile. 
In RAN2#114-e meeting, we had an FFS on the need of down-select one DRX cycle from available DRX cycles for a specific L2 DST ID if UE has multiple QoS profiles for same DST L2 ID. As what we proposed in Proposal 1, DRX configuration parameters (except sl-drx-startoffset) are configured per QoS profile, therefore not only for DRX cycle, all DRX configuration parameters (except sl-drx-startoffset) should be discussed on the need of down-select for a specific DST L2 ID if UE has multiple QoS profiles for same DST L2 ID.
Observation 1: Not only for DRX cycle, all DRX configuration parameters (except sl-drx-startoffset) should be discussed on the need of down-select for a specific DST L2 ID if UE has multiple QoS profiles for the same DST L2 ID. 
Since SCI only carries the destination ID related information for the associated TB even when multiple packets associated with different QoS profiles are multiplexed into the TB, the MAC entity at the RX side certainly cannot operate DRX respectively towards various QoS profile of the data included in a given TB, considering that DRX is performed for SCI reception which is at a per TB (not per LCH) level. Moreover, if multiple DRX configurations were applied for a given destination ID by the MAC, it would cause a big challenge on UE implementation complexity, as there could be quite a few timers be maintained in parallel. Therefore, we propose that at the RX UE side, only one DRX configuration shall be applied by the MAC entity at a given time for each destination ID.
[bookmark: OLE_LINK83][bookmark: OLE_LINK84]Proposal 2: Only one DRX configuration is applied by the MAC entity at a given time for each destination ID for SL groupcast/broadcast reception.
[bookmark: OLE_LINK30]In order to support Proposal 2 above, if multiple QoS profiles are now associated with a given destination ID, two options can be considered. As Option1, first a target QoS profile among the multiple QoS profiles associated with the destination ID can be selected (e.g. the QoS profile whose priority level is the highest/or whose PDB is the smallest), and then the DRX configuration associated with this target QoS profile is applied for this destination ID. As Option 2, first we can obtain multiple DRX configurations respectively corresponding to the QoS profiles associated with the destination ID, and then select a DRX configuration according to some criteria (e.g. the DRX configuration with the smallest DRX cycle) within these DRX configurations.
[bookmark: OLE_LINK81][bookmark: OLE_LINK88][bookmark: OLE_LINK89][bookmark: OLE_LINK29]Proposal 3: RAN2 to decide how to decide the DRX configuration (except sl-drx-startoffset) applied by the MAC entity for each broadcast/groupcast destination ID by taking into account the following two options:
· Option 1 down-select with QoS profiles: first select a target QoS profile among the multiple QoS profiles associated with the destination ID (e.g. the QoS profile whose priority level is the highest and/or whose PDB is the smallest), and then use the DRX configuration associated with this PQI for this destination ID;
· Option 2 down-select with DRX parameters: first decide multiple DRX configuration(s) respectively corresponding to the QoS profile(s) associated with the destination ID, and then select a target DRX configuration as per some specific criteria (e.g. the DRX configuration with the smallest DRX cycle) within these DRX configurations.
In RAN2#114-e meeting, the following agreement was achieved:
	For GC/BC, sl-drx-startoffset is set based on DST L2 ID.


So the left issue is how to determine sl-drx-startoffset based on DST L2 ID for SL groupcast/broadcast. In summary, there are two kinds of methods proposed by the companies:
-	Option 1: based on a mapping table between destination L2 ID(s) and sl-drx-startoffset value(s)
-	Option 2: based on an equation, e.g. using modulo calculation with the destination L2 ID
As to Option 1, many companies have expressed strong concerns about the huge signaling overhead to deliver a mapping table especially when the UE is in idle/inactive state. Further, when the UE is in idle/inactive state, the UE’s network does not know which service(s) the UE is interested in, and thus has to broadcast the mapping information between destination L2 ID and sl-drx-startoffset, which would involve all the possible destination L2 IDs. Accordingly, considering a destination L2 ID has 24bits, the required signaling overhead is very large, which may be not feasible. 
In Option 2, the equation can be preconfigured in UE. Alternatively, the basic form of equation can be preconfigured in UE, while some of the needed parameters for the calculation can be configured by the network or derived by the UE. For instance, the equation can be as follows:
n=DST L2 ID MODE N
, where N is the total number of sl-drx-startoffset values, and n is an index in the N sl-drx-startoffset values. Note that it has been agreed in RAN2#113-e meeting that, common SL DRX configuration can be configured for SL groupcast/broadcast, so the number of sl-drx-startoffset values is limited.
Obviously, compared with Option1, Option 2 could avoid the excessive signaling overhead.
Proposal 4: the sl-drx-startoffset can be determined with the following equation:
n=DST L2 ID MODE N
, where N is the total number of sl-drx-startoffset values, and n is an index in the N sl-drx-startoffset values.  
In R16, default SLRB is supported and the QoS profile who cannot be mapped into SLRB based on the QoS to SLRB mapping configuration will be mapped into default SLRB. In a similar way of thinking, it would be beneficial to support a default groupcast/broadcast DRX configuration. As most of DRX configuration parameters (except sl-drx-startoffset) are configured per QoS profile, determining a final DRX configuration could cause high processing complexity and involve high signaling load, and allowing a default DRX configuration, for those QoS profile which cannot be mapping into a DRX configuration, will give more flexibility for NW implementation and will be beneficial for signaling overhead, e.g. with a simpler mapping relation between QoS profiles and DRX configurations
Proposal 5: Default groupcast/broadcast SL DRX configuration (except sl-drx-startoffset) can be supported by NW implementation, QoS profile who cannot be mapped into DRX configuration will be mapped into this default DRX configuration.
SL DRX timers related behaviors
SL Inactivity timer for groupcast
[bookmark: OLE_LINK116][bookmark: OLE_LINK117][bookmark: OLE_LINK31][bookmark: OLE_LINK32][bookmark: OLE_LINK69][bookmark: OLE_LINK70]It has been agreed that SL Inactivity timer is supported for groupcast [2]. However, it has not been decided if inactivity timer is maintained per L2 destination ID or per src/dst L2 ID pair. In our view, inactivity timer should be maintained per L2 destination ID since Rx UE receives transmissions from all UEs in the group instead of one particular UE. Maintaining inactivity timer per src/dst L2 ID pair would result in UE complexity due to maintaining many timers for one group as well as specification complexity without clear benefits. 
[bookmark: OLE_LINK122][bookmark: OLE_LINK123]Proposal 6: For groupcast, SL Inactivity timer is maintained per L2 destination ID.
[bookmark: OLE_LINK120][bookmark: OLE_LINK121]Regarding the FFS on whether any specific handling is needed for synchronization of inactivity timers among UEs in a group for groupcast, we think that the mechanism of groupcast transmission is similar to that of unicast transmission. Therefore, it is not needed to support any specific solution for synchronization of inactivity timers for groupcast.
[bookmark: OLE_LINK124][bookmark: OLE_LINK125]Proposal 7: Compared to unicast, no specific handling for synchronization of inactivity timers is needed for groupcast.
SL Retransmission timer and HARQ RTT timer for groupcast
It was agreed in the last meeting that both retransmission timer and HARQ RTT timer are introduced in DRX for SL groupcast. In a scenario as shown in Figure 1 below: For an SL process 1 used by the groupcast transmission, as depicted in Figure 1, we assume that RX-UE A decodes the data successfully, and thus sends ACK to TX-UE and does not start retransmission timer for the SL process after the corresponding HARQ RTT timer expires; by contrast, RX-UE B does not decode the data successfully, and thus sends NACK to TX-UE and starts retransmission timer for the SL process after the corresponding HARQ RTT timer expires. Assuming the DRX status for this SL groupcast transmission is also maintained in TX-UE, TX-UE will start a timer corresponding to the retransmission timer for the SL process when it receives NACK from RX-UE B and the corresponding HARQ RTT timer expires. 
[image: ]
Figure 1: The behaviours when retransmission timer is introduced in the DRX for SL groupcast
Based on the logic in Uu DRX, TX-UE may schedule the subsequent data transmission for any of the currently existing SL processes, as it supposes the retransmission timer of the peer UE is running. However, since the retransmission timer corresponding to this SL process 1 was not triggered to run by this transmission at RX-UE A which may thus remain sleeping, if TX-UE in this case schedules the data transmission of another SL process, RX-UE A will suffer from packet loss (though the TB reception associated with SL process 1 itself has been successfully completed). This issue is caused by the misaligned DRX timer status among the multiple UEs in the same group, and such misalignment is in nature inevitable along with the introduction of HARQ RTT timer and retransmission timer into SL groupcast. 
To avoid the occurrence of such packet loss as shown above, a simple method is to specify that when neither the Onduration timer nor Inactivity timer for the related groupcast Destination is running, TX-UE can only schedule the retransmission of the SL process (es) whose retransmission timer(s) is/are running, i.e. TX-UE cannot schedule the (re)transmission of the SL process (es) whose retransmission timer(s) is/are not running.
Proposal 8: TX-UE can only schedule the retransmission of the SL process (es) whose retransmission timer(s) is/are running, when neither Onduration timer nor Inactivity timer for the related groupcast Destination (maintained at the TX UE side) is running. 
SL DRX configuration procedure
[bookmark: OLE_LINK77][bookmark: OLE_LINK78][bookmark: OLE_LINK79][bookmark: OLE_LINK80]Another remaining issue on DRX configuration for broadcast/groupcast is whether dedicated RRC signaling can be used for RRC_CONNECTED TX-UE/RX-UE to obtain the DRX configuration. We think it would be consistent to support it, considering legacy behavior. This is proposed as follows.
[bookmark: OLE_LINK90]Proposal 9: For SL broadcast/groupcast, RRC_CONNECTED TX-UE/RX-UE can obtain DRX configurations from dedicated RRC signaling.
Moreover, according to the agreements for broadcast/groupcast DRX in RAN2#113e, for the out-of-coverage (OOC) case, TX-UE/RX-UE obtains DRX configuration from pre-configuration. For the in-coverage (InC) case, TX-UE/RX-UE can obtain DRX configuration from at least SIB. However, if TX-UE is InC and RX-UE is OOC (i.e. the partial coverage case), the DRX configurations used by TX-UE and RX-UE may be different, because TX-UE and RX-UE obtain DRX configurations from gNB and from pre-configuration respectively. Consequently, sometimes TX-UE may perform SL transmission when RX-UE is not in its active time, which leads to packet loss. The similar problem exists in case when TX-UE is OOC and RX-UE is in InC.
Observation 2: For SL broadcast/groupcast, when the InC/OOC status between TX-UE and RX-UE is not consistent (i.e. the partial coverage case), the DRX configuration used by TX-UE may be different from that used by RX-UE, which leads to packet loss in SL broadcast/groupcast.
To overcome the above problem, a possible way is to enable the exchange of the InC/OOC status between TX-UEs and RX-UEs, in order to ensure that the DRX configurations used by TX-UE and RX-UE respectively are the same. Furthermore, considering the “1-to-M” nature in SL broadcast/groupcast, it is reasonable to make the RX-UEs adapt to the TX-UE in terms of what DRX configuration to use in the case of different coverage status. Thus, TX-UE is allowed to send the DRX configuration and indicate its own InC/OOC status to the potential RX-UEs. If the RX-UE finds that its InC/OOC status is consistent with TX-UE, it ignores the DRX configuration provided by the TX-UE, and uses the DRX configuration obtained from gNB/pre-configuration according to the above agreements; otherwise (i.e. inconsistent “TX-RX” coverage status), RX-UE uses the DRX configuration provided by the TX-UE.
Proposal 10: For broadcast/groupcast, TX-UE signals the DRX configuration and its own InC/OOC status to its peer RX-UE(s). If a RX-UE finds that its InC/OOC status is consistent with the TX-UE, it ignores the DRX configuration provided by TX-UE; otherwise, the RX-UE uses the DRX configuration provided by the TX-UE.
Handling of message before unicast DRX coordination
It is worthwhile to discuss, under the SL broadcast/groupcast DRX design, how to handle the DCR (direct communicating request) message which is transmitted before a unicast PC5 RRC connection is established. Some companies in the earlier meetings proposed to introduce a specific DRX solution for such DCR message transmission. We’d like to have more discussion to justify the need of doing so. The DCR message can be sent via broadcast or unicast manner according to [4]. With the DCR message being the first message before the establishment of a PC5 RRC connection, it is by nature transferred in the AS via broadcast, even in the case where it uses the target UE’s ID, because a UE has no perception on whether/when there will be a DCR message from any other nearby UE(s) seeking for PC5 RRC connection establishment with it. Also, the DCR message is transmitted before the establishment of a PC5 RRC connection, it is not possible to use the dedicated SL configurations exchanged by PC5 RRC message as SL unicast data transmissions. As the sidelink DRX configuration is coordinated via PC5-RRC signaling for unicast after the corresponding PC5 RRC connection is already there, the DCR message can only be sent out before sidelink DRX coordination between the peer UEs is done. 
Consequently, a direct solution is to categorize DRX handling for DCR message into the DRX design for SL broadcast. That is, we use the SL broadcast DRX to also treat DCR transmission and reception. RAN2 can further discuss whether any DCR-specific issues need to be additionally addressed (e.g. difference between PC5-S signaling and UP data transfer). We think several options to determine the DCR transmission DRX configuration can be considered as follow:
· Option 1: A QoS profile is (pre)defined to be associated for DCR message, then use this QoS profile to determine the broadcast DRX configuration for DCR message transmission.
· Option 2: Using a dedicated DRX configuration for DCR message transmission.
· [bookmark: _GoBack]Option 3: Using the DRX configuration which is associated with QoS profile whose priority level is the highest and/or PDB is the smallest for DCR message transmission.
Proposal 11: Apply SL broadcast DRX mechanism for DCR message transfer by taking following options into consideration:
· Option 1: A QoS profile is (pre)defined to be associated for DCR message, then use this QoS profile to determine the broadcast DRX configuration for DCR message transmission
· Option 2: Using a dedicated DRX configuration for DCR message transmission
· Option 3: Using the DRX configuration which is associated with profile whose priority level is the highest and/or PDB is the smallest for DCR message transmission
There are also some other PC5-S messages (SMC, DCA, etc.) that are transmitted between the two UEs for unicast connection establishment, and PC5-RRC message related with UE capability interaction (i.e. UECapabilityEnquirySidelink message and UECapabilityInformationSidelink message), and the first RRCReconfigurationSidelink message (incl. DRX configuration), as shown in the below figure. On the one hand, different from DCR message, they are transferred when a UE has already perceived the possibility for other nearby UE(s) to establish a PC5 RRC connection with it (after sending/receiving DCR to/from others), and must be transmitted using the unicast DST ID(s) associated with the target UE(s). On the other hand, they are still transmitted before the dedicated RRC configuration (incl. DRX configuration) via PC5 RRC signaling is established. Therefore, how to design the DRX for such PC5-S signaling transfer can be further investigated by RAN2, after Proposal 11 is concluded. 
For DCR and other PC5-S messages DRX configuration, two approaches can be considered. Approach 1 is to use the broadcast DRX configuration for DCR message transmission and other PC5-S messages, i.e. an agreed option in Proposal 11. For these PC5-S and PC5-RRC messages, it may seem strange as these messages are transmitted with unicast DST ID(s) and broadcast DRX configuration cannot handle the setting of e.g. RTT timer and retransmission timer. Approach 2 is thus to consider to deactivate broadcast DRX for the reception of those PC5-S messages after receiving DCR message and activate unicast DRX configuration when receiving the first RRCReconfigurationSidelink message (incl. DRX configuration). 
[image: ]
Figure 2: Illustration of unicast connection establishment
Proposal 12: RAN2 to discuss how to transfer other PC5-S message (SMC, DCA, etc.), PC5-RRC message related with UE capability interaction (i.e. UECapabilityEnquirySidelink message and UECapabilityInformationSidelink message), and the first RRCReconfigurationSidelink message (incl. DRX configuration) by taking following options into consideration:
· Option 1: Using the same broadcast DRX configuration for DCR message transmission to transmit these message. 
· Option 2: From RX UE perspective, DRX is deactivated after receiving DCR message and activated when receiving the first RRCReconfigurationSidelink message (incl. DRX configuration)
Backward compatibility
For mail discussion [POST114-e][704][V2X/SL] to solve the backward compatibility issue, there seems no sufficient time to discuss solution options and we’d try to explain in details. We think the key problem is how R17 RX UE determines whether to apply SL DRX for the reception of interested broadcast/groupcast service(s). The main concern is that if an R17 RX UE applying SL DRX for reception, it will suffer packet loss if one or more of the TX UEs do not apply SL DRX for transmission. To avoid this kind of packet loss, the R17 RX UE should be aware of TX UE applying SL DRX or not for the transmission of the interested broadcast/groupcast service. Accordingly, the key problem becomes “how the R17 RX UE be aware of TX UE applying or not applying SL DRX for the transmission of the interested broadcast/groupcast service”. The following two options are considered:
· Option 1: the upper layer indicates to AS layer the nature of “SL DRX compatible/incompatible” for each interested broadcast/groupcast service in the UE.
· Option 2: the R17 TX UE indicates to RX UE the transmission mode (i.e. SL DRX or no SL DRX) of the transmitted broadcast/groupcast service, or whether SL DRX is applied to the service.
We noticed that majority of companies are in favor of “TX profile” like mechanism. We think that using “Rel-xx compatible” to describe the “TX profile” for SL DRX backward compatibility issue may not be accurate. On the one hand, simply using a version number for the purpose of solving DRX compatibility issue would bring confusion for future specification releases, e.g. for Rel-18 UE, Rel-16 UEs means DRX incompatible but Rel-17 UEs means DRX compatible. An accurate and future-proof solution on this issue should be considered; on the other hand, even for R17 TX UE, it can applying SL DRX configuration or not apply SL DRX configuration. The key point is to let a Rel-17 RX UE to be aware of TX UE applying or not applying a SL DRX configuration, the RX UE can determine use SL DRX for reception or not. Therefore, such “TX profile” shall be described as “SL DRX compatible/incompatible” instead of an oversimplified NR release number. Both R17 TX UE and R17 RX UE need to know such “TX profile” related to the service, then the RX UE will e.g. deactivate SL DRX for one interested service configured by upper layers as “SL DRX incompatible”. 
Proposal 13: RAN2 to discuss the following two options for the problem of how R17 RX UE determines whether to apply SL DRX for the reception of interested broadcast/groupcast service(s):
- Option 1: “SL DRX compatible/incompatible” mechanism to be introduced for both R17 TX UE and R17 RX UE, whereas each service is indicated by upper layer as SL DRX compatible or SL DRX incompatible.
- Option 2: the R17 TX UE indicates to RX UE the transmission mode (i.e. SL DRX or no SL DRX) of the transmitted broadcast/groupcast service, or whether SL DRX is applied to the service.
Then, in Option 1 if the R17 RX UE judges all the interested groupcast/broadcast services are “SL DRX compatible”, the R17 RX UE will activate SL groupcast/broadcast DRX (applying SL groupcast/broadcast DRX configuration).On the other hand, if the R17 RX UE judges that at least one groupcast/broadcast service is “SL DRX incompatible”, the R17 RX UE will deactivate SL groupcast/broadcast DRX (not applying SL groupcast/broadcast DRX configuration).
Proposal 14: in option 1, if the R17 RX UE judges all the interested groupcast/broadcast services are “SL DRX compatible”, the R17 RX UE will activate SL groupcast/broadcast DRX (applying SL groupcast/broadcast DRX configuration). And if the R17 RX UE judges that at least one groupcast/broadcast service is “SL DRX incompatible”, the R17 RX UE will deactivate SL groupcast/broadcast DRX (not applying SL groupcast/broadcast DRX configuration).
In Option 2, for the R17 TX UE, the indication information of the transmission mode (i.e. SL DRX or no SL DRX) of the transmitted broadcast/groupcast service can be transmitted alongside the corresponding service, e.g. carried in the SL-SCH subheader or a new SL MAC CE in the MAC PDU of the service, or transmitted separately. Based on the indication from R17 TX UE, if the R17 RX UE judges that all the TX UEs apply SL DRX for the transmission of the interested broadcast/groupcast service, the R17 RX UE applies SL DRX for the reception of the service. Accordingly, no cross-layer interaction is required in Option 2.
Proposal 15: in Option 2, if the R17 RX UE judges that all the TX UEs apply SL DRX for the transmission of the interested broadcast/groupcast service, the R17 RX UE applies SL DRX for the reception of the service.
3 Conclusion
[bookmark: OLE_LINK6]This contribution further discuss sidelink DRX for groupcast/broadcast. The observations and proposals are as follows:
Observation 1: Not only for DRX cycle, all DRX configuration parameters (except sl-drx-startoffset) should be discussed on the need of down-select for a specific DST L2 ID if UE has multiple QoS profiles for the same DST L2 ID. 
Observation 2: For SL broadcast/groupcast, when the InC/OOC status between TX-UE and RX-UE is not consistent (i.e. the partial coverage case), the DRX configuration used by TX-UE may be different from that used by RX-UE, which leads to packet loss in SL broadcast/groupcast.
Proposal 1: For groupcast and broadcast DRX configuration parameters, sl-drx-slotoffset, sl-drx-onDurationTimer, sl-drx-inactivityTimer (only for groupcast), sl-drx-HARQ-RTT-Timer (only for groupcast), and sl-drx-RetransmissionTimer (only for groupcast) are configured per QoS profile. 
Proposal 2: Only one DRX configuration is applied by the MAC entity at a given time for each destination ID for SL groupcast/broadcast reception.
Proposal 3: RAN2 to decide how to decide the DRX configuration (except sl-drx-startoffset) applied by the MAC entity for each broadcast/groupcast destination ID by taking into account the following two options:
· Option 1 down-select with QoS profiles: first select a target QoS profile among the multiple QoS profiles associated with the destination ID (e.g. the QoS profile whose priority level is the highest and/or whose PDB is the smallest), and then use the DRX configuration associated with this PQI for this destination ID;
· Option 2 down-select with DRX parameters: first decide multiple DRX configuration(s) respectively corresponding to the QoS profile(s) associated with the destination ID, and then select a target DRX configuration as per some specific criteria (e.g. the DRX configuration with the smallest DRX cycle) within these DRX configurations.
Proposal 4: the sl-drx-startoffset can be determined with the following equation:
n=DST L2 ID MODE N
, where N is the total number of sl-drx-startoffset values, and n is an index in the N sl-drx-startoffset values.  
Proposal 5: Default groupcast/broadcast SL DRX configuration (except sl-drx-startoffset) can be supported by NW implementation, QoS profile who cannot be mapped into DRX configuration will be mapped into this default DRX configuration.
Proposal 6: For groupcast, SL Inactivity timer is maintained per L2 destination ID.
Proposal 7: Compared to unicast, no specific handling for synchronization of inactivity timers is needed for groupcast.
Proposal 8: TX-UE can only schedule the retransmission of the SL process(es) whose retransmission timer(s) is/are running, when neither Onduration timer nor Inactivity timer for the related groupcast Destination (maintained at the TX UE side) is running.
Proposal 9: For SL broadcast/groupcast, RRC_CONNECTED TX-UE/RX-UE can obtain DRX configurations from dedicated RRC signaling.
Proposal 10: For broadcast/groupcast, TX-UE signals the DRX configuration and its own InC/OOC status to its peer RX-UE(s). If a RX-UE finds that its InC/OOC status is consistent with the TX-UE, it ignores the DRX configuration provided by TX-UE; otherwise, the RX-UE uses the DRX configuration provided by the TX-UE.
Proposal 11: Apply SL broadcast DRX mechanism for DCR message transfer by taking following options into consideration:
· Option 1: A QoS profile is (pre)defined to be associated for DCR message, then use this QoS profile to determine the broadcast DRX configuration for DCR message transmission
· Option 2: Using a dedicated DRX configuration for DCR message transmission
· Option 3: Using the DRX configuration which is associated with profile whose priority level is the highest and/or PDB is the smallest for DCR message transmission
Proposal 12: RAN2 to discuss how to transfer other PC5-S message (SMC, DCA, etc.), PC5-RRC message related with UE capability interaction (i.e. UECapabilityEnquirySidelink message and UECapabilityInformationSidelink message), and the first RRCReconfigurationSidelink message (incl. DRX configuration) by taking following options into consideration:
· Option 1: Using the same broadcast DRX configuration for DCR message transmission to transmit these message. 
· Option 2: From RX UE perspective, DRX is deactivated after receiving DCR message and activated when receiving the first RRCReconfigurationSidelink message (incl. DRX configuration).
Proposal 13: RAN2 to discuss the following two options for the problem of how R17 RX UE determines whether to apply SL DRX for the reception of interested broadcast/groupcast service(s):
- Option 1:  “SL DRX compatible/incompatible” mechanism to be introduced for both R17 TX UE and R17 RX UE, whereas each service is indicated by upper layer as SL DRX compatible or SL DRX incompatible.
- Option 2: the R17 TX UE indicates to RX UE the transmission mode (i.e. SL DRX or no SL DRX) of the transmitted broadcast/groupcast service, or whether SL DRX is applied to the service.
Proposal 14: In option 1, if the R17 RX UE judges all the interested groupcast/broadcast services are “SL DRX compatible”, the R17 RX UE will activate SL groupcast/broadcast DRX (applying SL groupcast/broadcast DRX configuration). And if the R17 RX UE judges that at least one groupcast/broadcast service is “SL DRX incompatible”, the R17 RX UE will deactivate SL groupcast/broadcast DRX (not applying SL groupcast/broadcast DRX configuration).
Proposal 15: In Option 2, if the R17 RX UE judges that all the TX UEs apply SL DRX for the transmission of the interested broadcast/groupcast service, the R17 RX UE applies SL DRX for the reception of the service.
4 Reference
[1] Report of 3GPP TSG RAN2#113-e meeting, Online
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