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1.	Introduction
Regarding SL DRX configuration and alignment, RAN2 has made agreements in the last 116-e meeting [1]
Some parts of agreements in 116-e meeting:
1: 	The onduration timer should be included in the RX UE’s desired SL DRX configuration.
2:	The DRX start offset should be included in the RX UE’s desired SL DRX configuration.
3:    The DRX cycle should be included in the RX UE’s desired SL DRX configuration.
4:    When TX UE doesn’t receive any assistance information from RX UE, TX UE considers that RX UE is ok with any DRX configuration (including no DRX configuration).
5:    Common default SL DRX configuration should be used for BC/GC.
6:    The default SL DRX configuration for BC/GC can be used for the DCR message. FFS for UC (at least for the initial message.
7:    RAN2 confirms that DRX configuration for V2X group management signaling is out of RAN2 scope. No additional new mechanism is needed.
8:    A Tx profile identifies one or more sidelink feature groups.
9:    It is up to Rx UE’s implementation to determine its desired SL DRX configuration.
10:  The SL DRX assistance information request from Tx UE to Rx UE is not supported in the current release.
11:  For unicast, for CONNECTED TX UE, RAN2 confirms that sl-drx-StartOffset and sl-drx-SlotOffset are configured to RX UE by TX UE based on gNB configuration.
12:  For unicast, for IDLE/INACTIVE/OOC TX UE, RAN2 confirms that sl-drx-StartOffset and sl-drx-SlotOffset are configured to RX UE by TX UE implementation.
13:  RAN2 to confirm that no specification change is needed for indicating SL traffic characteristics and associated QoS requirement to the SL TX UE’s gNB for determining SL DRX On duration.

2.	Discussion
2.1 TX profile
TX profile is coming from the upper layer to AS layer. However, SA2 confirmed that RAN2 should discuss the contents of the TX profile. In Rel-17, the TX profile can be applied to unicast transmission, unlike the LTE system. In unicast, SL DRX configuration is applied per a pair of L2 SRC/DST ID. So, the TX profile which includes SL DRX related information has to be transmitted with L2 DST ID. TX profile has to include release information for AS layer to decide transmission format. And also, the TX profile has to include SL DRX on/off indication, because some service packets might not transmit based on SL DRX operation even though it is a rel-17 service packet. From this information, the AS layer can know whether the packet from the upper layer should be applied SL DRX. 
Proposal 1: TX profile should include the following information at least:
· Release identification
· SL DRX ON/OFF 

2.2 Common default SL DRX
According to the 116e-meeting agreement, BC/GC without QoS profile should use the default SL DRX configuration. But, we can consider that the default SL DRX configuration for BC/GC can be used for unicast at least for the initial message. Before setting SL DRX configuration in unicast, TX and RX UE can have two choices as the following. The first choice is not to use any SL DRX configuration between TX and RX UE before setting the SL DRX configuration between them. This choice means always-on before SL DRX configuration and this is not good for saving power in RX UE. The second choice is to use the default SL DRX configuration for initial messages before setting unicast DRX configuration. The default SL DRX configuration for BC/GC is used for messages without a QoS profile. So, the default SL DRX configuration can be also used for unicast messages without a QoS profile. For example, the messages for DCR, DCA, capability exchange, and initial SL DRX configuration (e.g., initial RRCReconfigurationSidelink) can be transmitted using the default SL DRX configuration. This choice can be efficient for saving power in RX UE. Because the RX UE can wake up only on the on-duration of the default SL DRX configuration for setting SL DRX unicast.
Proposal 2: The common default SL DRX configuration for BC/GC can be used until receiving RRCReconfigurationSidelink for the initial SL DRX configuration between TX UE and RX UE in unicast. For example, the messages for DCR, DCA, capability exchange, and initial SL DRX configuration can be transmitted on the default SL DRX configuration.

2.3 SL DRX configuration and assistance/reject messages
	<Agreement from RAN2 114e-meeting>
- For SL unicast, TX-UE centric DRX configuration based on the assistance information from RX-UE is agreed as baseline.
<Agreement from RAN2 115e-meeting>
- For determining SL DRX configuration by TX UE, SL DRX capable RX UE is not mandatory to provide the SL DRX assistance information to TX UE. FFS on the interpretation if assistance information is not provided. 
- For unicast, if serving gNB of a RRC_CONECTED TX UE determines the DRX configuration of RX UE, TX UE should send the unicast DRX configuration to the RX UE upon receiving the corresponding DRX configuration from the serving gNB. 
<Agreement from RAN2 116e-meeting>
When TX UE doesn’t receive any assistance information from RX UE, TX UE considers that RX UE is ok with any DRX configuration (including no DRX configuration). 


According to the meeting agreement from the RAN2 114e, 115e, and 116e meeting, SL DRX capable RX UE is not mandatory to provide the SL DRX assistance information to TX UE. And also, when TX UE doesn’t receive any assistance information from RX UE, TX UE can configure any SL DRX configuration including no DRX configuration to the RX UE. But, when TX UE configures initial SL DRX to RX UE, the time that decides whether there exists assistance information from RX UE or not is required. If the TX UE configures the initial SL DRX to the RX UE without waiting for assistance information, the RX UE may respond reject or assistance information message. In this case, additional SL DRX re-configuration should be performed. This will cause unnecessary transmission/reception signaling and latency increase for setting the initial SL DRX configuration (Fig 1a). So, if there is a timer to determine whether there exists assistance information from RX UE, the initial SL DRX configuration can be performed more efficiently. The timer starts after the exchange capability between TX UE and RX UE and stops when receiving assistance information from RX UE. The TX UE configures the initial SL DRX configuration for RX UE when the timer stops or is expired. Using this timer, TX UE can reduce signaling load and latency without additional assistance information and reject messages from RX UE.
Proposal 3: When initial SL DRX configuration, TX UE should wait for assistance information from RX UE for a certain period after capability exchange with RX UE.
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2.4 Rel-17 RX UE operation
In RX UE operation, the following cases need to be clarification.
Case 1) If RX UE transmits assistance information to TX UE, but the RX UE doesn’t receive a new SL DRX configuration, how does the RX UE operate?
Case 2) If RX UE receives SL DRX configuration from TX UE, but RX UE cannot comply with the SL DRX configuration, how does the RX UE operate?  
Even though RX UE transmits assistance information, the RX UE might receive a new SL DRX configuration that cannot comply. Or, even though RX UE transmits assistance information to TX UE, the RX UE might not receive any new SL DRX configuration from TX UE. In these cases, RX UE can use prior SL DRX configuration, but also session release should be allowed. Because waking up RX UE in SL DRX configuration that is unable to comply can be a fatal operation for power saving RX UE. So, if RX UE cannot comply with the SL DRX configuration from TX UE, session release should be allowed similar to the cases of RLF, T400 timer expiration, or PDCP integrity check failure. 
  Observation 1: RX UE should be allowed some operation for power saving in the following cases:
- In case that RX UE does not receive a new SL DRX configuration despite transmitting assistance information/reject message to TX UE,
- In case that RX UE cannot comply with SL DRX configuration despite receiving SL DRX configuration from TX UE, 
Proposal 4: RX UE can continue to use the prior SL DRX configuration until receiving a new SL DRX configuration after transmitting assistance information/rejection message.
Proposal 5: If RX UE receives SL DRX configuration unable to comply despite transmitting assistance information or rejection messages, the RX UE should be allowed unicast session release.
Proposal 6: If RX UE does not receive any new SL DRX configuration from TX UE despite transmitting assistance information or rejection messages, the RX UE should be allowed unicast session release.
RX UE may need a timer to determine whether RX UE can comply with the given SL DRX configuration. For example, if there is no new SL configuration from the TX UE for a certain period, the RX UE transmitting assistance information or rejection message has to finally determine whether the prior SL DRX configuration can be unusable or not. If RX UE determines whether the SL DRX releases without the timer, it can be an urgent decision. Because the RX UE can receive a usable new SL DRX configuration from TX UE. 
Proposal 7: RX UE needs a timer after transmitting assistance information or rejection message to TX UE. The timer is used to determine whether RX UE finally complies with the SL DRX configuration.

2.5 Rel-17 TX UE handover
In the last RAN2 115e-meeting, RAN2 had an agreement the following in the case of handover in BC and GC.
	<Agreement from RAN2 115e-meeting>
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.


We can consider 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 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 8: The serving cell of TX UE reports assistant information received from TX UE to the target cell for TX UE’s handover. 
Proposal 9: When TX UE performs handover to the target cell, the target cell gives Uu DRX and SL DRX configuration for the TX UE through serving gNB.
Proposal 10:  After TX UE completes handover to the target cell, the TX UE delivers SL DRX configuration received from target gNB through serving gNB to the RX UE.

2.6 Issues from SL DRX supportability of gNB
We need to consider further the case that RRC_IDLE/INACTIVE/OoC TX UE becomes RRC_CONNECTED during SL DRX operation.
When RRC_IDLE/INACTIVE/OoC TX UE becomes RRC_CONNECTED, if gNB configures to provide SL DRX related information, TX UE should provide SL-DRX configuration for RX UE and stored assistance information to the TX UE’s serving gNB. The serving gNB of TX UE can configure a new SL DRX configuration based on the provided information. 
Proposal 11: When TX UE in RRC_IDLE/INACTIVE or OoC, performing SL DRX, becomes RRC_CONNECTED, if the serving gNB of TX UE configures to provide, TX UE reports SL DRX configuration for RX UE and stored assistant information from RX UE.
Meanwhile, when RRC_IDLE/INACTIVE/OoC TX UE becomes RRC_CONNECTED, there could be the case that gNB does not configure anything to provide. For example, the gNB does not support SL DRX or does not want to configure SL DRX cause of any reason. In these cases, TX UE and RX UE should be able to keep using the priori SL DRX configuration. Because it could be an unreasonable constraint that the operation supported in RRC_IDLE/INACTIVE/OoC is not supported in the RRC_CONNECTED state.
Proposal 12: When RRC_IDLE/INACTIVE or OoC TX UE supporting SL DRX becomes RRC_CONNECTED, if the serving gNB of TX UE doesn’t configure to provide SL DRX related information, TX UE can keep performing priori SL DRX.

2.7 Pre-configuration for SL DRX in OoC
When TX UE is in OoC, all SL DRX configuration parameters are decided by TX UE implementation in unicast. So, there is no reason to use unicast-specific pre-configuration for SL DRX in the OoC case. RAN2 needs to confirm this issue due to the FFS part in SA2.
Proposal 13: Unicast-specific pre-configuration for SL DRX is not used in the OoC case.

2.8 Issues from POST116-email discussion
In the [POST116-e][715][V2X SL], the summarized proposal 2 is that UE reports sidelink DRX configuration to its serving gNB, upon change of sidelink DRX configuration information received from the peer UE. But we think RX UE also reports sidelink DRX configuration to its serving gNB if sidelink DRX configuration hasn’t been reported once since the UE becomes RRC_CONNECTED. If not, the serving gNB doesn’t know the SL DRX configuration until before there are some changes. In other words, RX UE has to report the sidelink DRX configuration to its serving gNB if serving gNB configures to provide but not provided yet. It will be helpful for the serving gNB to align between Uu DRX and SL DRX. 
Proposal 14: RX UE reports the latest SL DRX configuration received from TX UE to its serving gNB if the serving gNB configures to provide but not provided yet.
In the [POST116-e][718][V2X SL], most companies agreed that for unicast and TX UE in RRC CONNECTED and Mode 2 RA, same as for Mode 1 scheduling, TX UE’s gNB determines SL DRX for RX UE. But we have to consider in the cases that serving gNB of TX UE doesn’t want to support SL DRX, because of any reason, or the serving gNB of TX UE doesn’t have SL DRX supportability. When TX UE is in RRC_IDLE/INACTIVE, the TX/RX UE will perform SL DRX very well. But when the TX UE becomes in RRC_CONNECTED, the UE cannot perform SL DRX anymore if the serving gNB of TX UE does not have SL DRX capability. This doesn’t look reasonable. Because SL DRX functionality is supported well in RRC_IDLE/INACTIVE state, but the functionality is not supported when it becomes RRC_CONNECTED in the same cell. So, we propose the SL DRX of TX UE should not be configured by the serving gNB of TX UE in unicast if the serving gNB of TX UE does not configure SL DRX configuration for RX UE.
Proposal 15: If gNB does not have DRX capability, TX UE keeps the controllability of configuring SL DRX configuration for RX UE.

3.	Conclusion
Proposal 1: TX profile should include the following information at least:
· Release identification
· SL DRX ON/OFF 

Proposal 2: The common default SL DRX configuration for BC/GC can be used until receiving RRCReconfigurationSidelink for the initial SL DRX configuration between TX UE and RX UE in unicast. For example, the messages for DCR, DCA, capability exchange, and initial SL DRX configuration can be transmitted on the default SL DRX configuration.
Proposal 3: When initial SL DRX configuration, TX UE should wait for assistance information from RX UE for a certain period after capability exchange with RX UE.
Observation 1: RX UE should be allowed some operation for power saving in the following cases:
- In case that RX UE does not receive a new SL DRX configuration despite transmitting assistance information/reject message to TX UE,
- In case that RX UE cannot comply with SL DRX configuration despite receiving SL DRX configuration from TX UE, 
Proposal 4: RX UE can continue to use the prior SL DRX configuration until receiving a new SL DRX configuration after transmitting assistance information/rejection message.
Proposal 5: If RX UE receives SL DRX configuration unable to comply despite transmitting assistance information or rejection messages, the RX UE should be allowed unicast session release.
Proposal 6: If RX UE does not receive any new SL DRX configuration from TX UE despite transmitting assistance information or rejection messages, the RX UE should be allowed unicast session release.
Proposal 7: RX UE needs a timer after transmitting assistance information or rejection message to TX UE. The timer is used to determine whether RX UE finally complies with the SL DRX configuration.
Proposal 8: The serving cell of TX UE reports assistant information received from TX UE to the target cell for TX UE’s handover. 
Proposal 9: When TX UE performs handover to the target cell, the target cell gives Uu DRX and SL DRX configuration for the TX UE through serving gNB.
Proposal 10:  After TX UE completes handover to the target cell, the TX UE delivers SL DRX configuration received from target gNB through serving gNB to the RX UE.
Proposal 11: When TX UE in RRC_IDLE/INACTIVE or OoC, performing SL DRX, becomes RRC_CONNECTED, if the serving gNB of TX UE configures to provide, TX UE reports SL DRX configuration for RX UE and stored assistant information from RX UE.
Proposal 12: When RRC_IDLE/INACTIVE or OoC TX UE supporting SL DRX becomes RRC_CONNECTED, if the serving gNB of TX UE doesn’t configure to provide SL DRX related information, TX UE can keep performing priori SL DRX.
Proposal 13: Unicast-specific pre-configuration for SL DRX is not used in the OoC case.
Proposal 14: RX UE reports the latest SL DRX configuration received from TX UE to its serving gNB if the serving gNB configures to provide but not provided yet.
Proposal 15: If gNB does not have DRX capability, TX UE keeps the controllability of configuring SL DRX configuration for RX UE.
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