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1.	Introduction
Regarding SL DRX configuration and alignment, RAN2 has made agreements in the last 115-e meeting [1]
Agreements on TX-UE profile
1: 	For GC/BC, TX profile is introduced in Rel-17 for sidelink enhancement. FFS whether a TX profile identifies a Release, or one or more sidelink feature groups.
2:	RAN2 understand a service type can be mapped to a TX profile, i.e. V2X and ProSe.
3:	A TX profile is indicated from upper layer to AS layer. FFS whether a TX profile needs to be provided with service type information or L2 id.
4:	For GC/BC, a Rel-17 TX UE shall only assume SL DRX for the RX UEs when the associated TX profile corresponding to support of SL DRX. FFS whether a TX profile needs to be provided with service type information or L2 id.
5:	For GC/BC only communication, 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. A Rel-17 RX UE enables SL DRX operation for a service type/L2 id with the associated TX profile
6:	For UC, for SL transmissions after PC5-RRC connection is established, no backward compatibility issue of SL DRX is assumed, i.e. backward compatibility is handled based on PC5-RRC UE capability signalling
7:	Send an LS to SA2 to inform them of the RAN2 agreements related to TX profile

Agreements on SL DRX configuration for UC
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.

Agreements on SL DRX configuration for GC/BC
1: 	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.
2: 	For BC/GC, the on-duration timer length and inactivity timer length (only for GC) are configured per QoS profile.
3:	For GC, do not pursue per-QoS or per-L2-ID configuration for RTT timer length and retransmission timer length.
4:	For BC/GC, default DRX configuration(s) can be used for QoS profile(s) which cannot be mapped into DRX configuration configured for the dedicated QoS profile(s).
5: 	For BC/GC, do not pursue DRX command MAC CE in Rel-17.

2.	Discussion
2.1 TX profile
According to the RAN2 115e meeting agreement, TX profile is indicated from the upper layer to AS layer. And the FFS part is whether TX profile is delivered with service type or L2 ID. In the legacy LTE system, TX profile was indicated from the upper layer to AS layer with layer2 ID. AS layer didn’t use service type directly. The AS layer can just deduce implicitly the linkage between TX profile and packet. As the legacy system, in Rel-17 SL DRX, we think TX profile should be indicated with layer2 ID. But, the final TX profile is decided in SA2/CT1, and just sending LS is enough.
Proposal 1: Send LS to ask whether TX profile is delivered with service type or L2 ID.
Meanwhile, in the LTE specification, TX profile is applied to broadcast transmission only. According to the RAN2 115e-meeting agreement[1], TX profile is applied to broadcast and groupcast transmission in rel-17. But, we think TX profile can be applied to unicast transmission. In unicast, SL DRX configuration can be applied per a pair of L2 SRC/DST ID. In this case, SL DRX pattern/configuration would be configured to the RX UE. Hence, the RX UE may perform SL reception with SL DRX operation based on the remaining power (e.g., P-UE).
In unicast, multiple services can be transmitted via one SL unicast link. The SL DRX pattern/configuration configured on DST ID will be decided considering all service characteristics via negotiation between TX UE and RX UE. When AS layer on TX UE receives a packet with TX profile from the upper layer, that TX profile may indicate SL DRX off. In this case, the packet should be delivered on active time even though the TX profile of the packet indicates SL DRX off. Because the sidelink between SRC ID and DST ID is already set SL DRX pattern/configuration. 
Proposal 2. In case of unicast, when L2 SRC/DST ID specific SL DRX pattern has been configured, the following mechanism should be supported:
· TX UE performs SL transmission only within the active time even though TX profile of this packet is indicated as SL DRX OFF.
· RX UE performs SL reception only within the active time even though TX profile of this packet is indicated as SL DRX OFF.

2.2 SL DRX assistant information
RX UE can transmit desired DRX configuration to the TX UE via assistant information. To make desired DRX configuration on the RX UE side, we can consider TX UE’s traffic pattern, SL DRX configuration of the other PC5-S connections of this RX UE and/or Uu DRX configuration of this RX UE. RAN2 has been discussed on post-e-mail discussion ([Post115-e][716][SL]) [2] about this issue and we found many companies think that TX UE’s traffic pattern should not be considered on making desired DRX configuration on RX UE. But we still have concerns about how RX UE can generate valid desired DRX configuration without the information of which kinds of packets will be transmitted from TX UE. RX UE should provide a valid desired DRX configuration to TX UE. TX UE receiving desired DRX configuration from RX UE can provide the final SL DRX configuration by taking into account the desired DRX configuration as much as possible. When RX UE provides a valid desired DRX configuration to the TX UE, the reject possibility on RX UE will be reduced. We need to consider reducing the number of negotiations for deciding DRX configuration between TX UE and RX UE.
Proposal 3: We still have concerns about how RX UE can generate a valid desired DRX configuration without traffic pattern information from TX UE.
One of the other issues on post-e-mail discussion ([Post115-e][716][SL])[2] is that when TX UE doesn’t receive any assistance information from RX UE, how to interpret it in TX UE. In this case, we think that TX UE can interpret that RX UE is ok with any DRX configuration. In addition to this issue, we need to define how long TX UE should be waiting for receiving an assistant message from RX UE and when the waiting timer should be started. And also, we may define how often RX UE can provide an assistant message to the TX UE. If RX UE provides the assistant messages too frequently, they could be loaded to the TX UE.
Proposal 4:  It needs to be defined how long TX UE waits for the assistant message from RX UE and when starts off the waiting timer.
When TX UE is in RRC CONNECTED, SL DRX is decided by serving gNB of the TX UE. So, if TX UE receives assistant information from RX UE, the TX UE triggers the transmission of UAI or SUI messages for transmitting the assistant information to gNB. 
Proposal 5: When TX UE in RRC CONNECTED receives assistant information from RX UE, UAI(or SUI) transmission should be triggered.

2.3 SL DRX reject procedure
In the current agreement, RX UE may send desired SL DRX configuration via assistant message to the TX UE in unicast. And also, RX UE can send a reject message to the TX UE if the DRX configuration from TX UE is not proper to adapt on RX UE. When RX UE sends a reject message, RAN2 has discussed whether RX UE uses RRCReconfigurationFailureSidelink or RRCReconfigurationCompleteSidelink message. We don’t have any preference which message format is used, but it looks more natural to use the RRCReconfigurationFailureSidelink message because anyway setting SL-DRX is failed. 
We think that a new cause value needs to be defined for SL-DRX failure. For example, RX UE can send a reject message when assistant information is changed or when RX UE needs a more effective power-saving DRX configuration. In each case, the reject cause value can be different. And also, when TX UE receives the reject message from RX UE, the operation of TX UE should be defined. The TX UE receiving a reject message from RX UE may send another DRX configuration to the RX UE or make SL release if the TX UE cannot give another DRX configuration to the RX UE. The operation of TX UE can be different depending on the cause values.
Proposal 6: A new cause value for SL-DRX failure needs to be defined when RX UE sends a reject message to TX UE.
Proposal 7: When the TX UE receives the reject message from RX UE, the operation of TX UE should be defined.
In addition, even though TX UE receives a reject message from RX UE, the other SL configuration should be maintained. Because the reject message is related to the only SL-DRX configuration. It doesn’t mean that the other SL configurations are rejected. And also, if there is some previous set about SL-DRX, TX UE and RX UE can use it before being set a new SL-DRX.
Proposal 8: Even though TX UE receives a reject message from RX UE, the other SL configuration except SL-DRX configuration should be maintained.
Additionally, the T400 timer can be considered on SL-DRX operation. In the legacy system, when a UE transmits the RRCReconfigurationSidelink message, the T400 timer starts. After sending the RRCReconfigurationSidelink message, a UE declares SL RLF if it does not receive any response before T400 expiration.  
So, if a UE which transmits the RRCReconfigurationSidelink message is upon SL-DRX operation, the UE should be wake-up states until the T400 timer is expired. Because if the SL-DRX UE transmitting RRCReconfigurationSidelink becomes inactivity period after transmitting RRCReconfigurationSidelink, that UE cannot receive RRCRconfigurationFailureSidellink or RRCReconfigurationCompleteSidelink from the peer UE within T400 timer expiration. Therefore, after sending the RRCReconfigurationSidelink message, the TX UE needs to maintain an active state while the T400 is running.
Proposal 9: SL-DRX UE transmitting RRCReconfigruationSidelink message needs to be wake up until the expiration of the T400 timer.

2.4 Procedure for SL DRX off
In the previous meeting, a backward compatibility issue with Rel-16 UE has been raised. If the Rel-17 RX UE performs unicast communication, the Rel-17 UE should wake up when the Rel-17 RX UE knows that one of the SL transmissions is performed by Rel-16 TX UE. Under this scenario, the Rel-17 RX UE does not operate SL DRX while SL transmission is performed by Rel-16 TX UE. If the Rel-17 RX UE becomes SL DRX off status, the RX UE needs to inform its own situation to the TX UE. The TX UE being informed SL DRX off from RX UE can get the flexibility to select transmission resources and/or to set SL-DRX configuration with other UEs. And also, if TX UE is in RRC CONNECTED, the TX UE needs to inform the situation to the serving gNB. The gNB becoming to know that RX UE does not operation SL DRX does not have any restriction to grant SL transmission resources. In other words, this additional information can give flexibility to the operation of the gNB.
Proposal 10: When Rel-17 RX UE becomes DRX off, the RX UE informs the DRX off status to TX UE. And if the TX UE is in RRC CONNECTED, the TX UE informs that to the gNB.

2.5 Handover in SL DRX unicast
We can consider the case that TX UE performs handover while SL DRX is configured between TX UE and RX UE in unicast. When the TX UE performs handover, the TX UE reports the assistant information from RX UE to the TX UE’s serving gNB. The serving gNB of the TX UE informs the assistant information coming from TX UE to the target gNB. If the target gNB allowed the handover of the TX UE, the target gNB sets Uu DRX configuration and SL DRX configuration for the TX UE. And the Uu DRX and SL DRX configuration is given to the TX UE via the current serving gNB. After the TX UE completes handover to the target cell, the TX UE should deliver SL DRX configuration delivered from target gNB via serving gNB to the RX UE.   
Proposal 11: When TX UE performs handover to the target cell, the target cell gives Uu DRX and SL DRX configuration for the TX UE via serving gNB.
Proposal 12:  After TX UE completes handover to the target cell, the TX UE delivers SL DRX configuration receives from target gNB via serving gNB to the RX UE.

2.6 Mode1 operation considering SL DRX
When TX UE performs mode1 operation, we have to consider how to handle the SL grant from gNB is out of an active time of RX UE. We think there could be two options in this case. The first option is that the TX UE drops the SL transmission and sends ACK to the gNB. It means that stop granting more resources because it is out of an active time of RX UE.  The second option is that the TX UE sends NACK to the gNB. It could mean that the SL grant is out of an active time of RX UE, therefore another SL grant should be given in the next active time of the RX UE. We need to discuss which option is proper depending on the case by case.
Proposal 13: in mode1 operation of TX UE, we need to discuss how to handle when the SL grant from gNB is out of an active time of RX UE.
· Option 1: TX UE sends ACK to the gNB. It can mean no more SL grant does not be needed because the SL grant is out of an active time of RX UE. 
· Option 2: TX UE sends NACK to the gNB. It can mean the SL grant should be given in the next active time because the SL grant is out of an active time of RX UE.
· 
3.	Conclusion
Proposal 1: Send LS to ask whether TX profile is delivered with service type or L2 ID.
Proposal 2. In case of unicast, when L2 SRC/DST ID specific SL DRX pattern has been configured, the following mechanism should be supported:
· TX UE performs SL transmission only within the active time even though TX profile of this packet is indicated as SL DRX OFF.
· RX UE performs SL reception only within the active time even though TX profile of this packet is indicated as SL DRX OFF.

Proposal 3: We still have concerns about how RX UE can generate a valid desired DRX configuration without traffic pattern information from TX UE.
Proposal 4:  It needs to be defined how long TX UE waits for the assistant message from RX UE and when starts off the waiting timer.
Proposal 5: When TX UE in RRC CONNECTED receives assistant information from RX UE, UAI(or SUI) transmission should be triggered.
Proposal 6: A new cause value for SL-DRX failure needs to be defined when RX UE sends a reject message to TX UE.
Proposal 7: When the TX UE receives the reject message from RX UE, the operation of TX UE should be defined.
Proposal 8: Even though TX UE receives a reject message from RX UE, the other SL configuration except SL-DRX configuration should be maintained.
Proposal 9: SL-DRX UE transmitting RRCReconfigruationSidelink message needs to be wake up until the expiration of the T400 timer.
Proposal 10: When Rel-17 RX UE becomes DRX off, the RX UE informs the DRX off status to TX UE. And if the TX UE is in RRC CONNECTED, the TX UE informs that to the gNB.
Proposal 11: When TX UE performs handover to the target cell, the target cell gives Uu DRX and SL DRX configuration for the TX UE via serving gNB.
Proposal 12:  After TX UE completes handover to the target cell, the TX UE delivers SL DRX configuration receives from target gNB via serving gNB to the RX UE.
Proposal 13: in mode1 operation of TX UE, we need to discuss how to handle when the SL grant from gNB is out of an active time of RX UE.
· Option 1: TX UE sends ACK to the gNB. It can mean no more SL grant does not be needed because the SL grant is out of an active time of RX UE. 
· Option 2: TX UE sends NACK to the gNB. It can mean the SL grant should be given in the next active time because the SL grant is out of an active time of RX UE.
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