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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
According to the email discussion [POST116bis-e][705] [1], we observe that the company views on the following two questions related to unicast SL-DRX negotiation procedure is still divergent.
Q2.1.1-9a (new issue): Is there a need to introduce a restriction for Tx-UE to send desired DRX configuration to Rx-UE after Rx-UE reject the DRX configuration
Option-1: No
Option-2 (new issue): Yes, a timer is needed (e.g., the timer starts upon Rx-UE reject the DRX)
Q2.1.1-9b (new issue): If option-2 (or any similar timer-based solution) is selected in the question above, what should be the result upon the expiry of this timer?
Option-1: Rx-UE starts using desired DRX configuration autonomously
Option-2: Rx UE release the unicast link with Tx UE (e.g., using PC5-S message PROSE DIRECT LINK RELEASE REQUEST)
[bookmark: _Hlk95693321]Option 3: RX UE uses the default DRX configuration
Option 4: Tx UE not configure SL DRX to Rx UE on the unicast link (e.g., release the prior SL DRX configuration)
Therefore, in this contribution we would like to further discuss details on SL-DRX negotiation procedure in unicast. Specifically, we will give justification on the necessity to introduce a mechanism to avoid endless SL-DRX negotiation between TX UE and RX UE, and then provide our proposals from both TX UE’s and RX UE’s perspective.  

2. Discussion
Based on previous RAN2 agreements, there is consensus that the SL-DRX negotiation between TX UE and RX UE will be performed via the existing Sidelink RRC reconfiguration procedure. Moreover, if the SL RX UE accepts and successfully completes the SL DRX configuration in the initial Sidelink RRC reconfiguration procedure, the SL-DRX negotiation can be one-shot. However, if the SL DRX configuration delivered in the last RRCReconfigurtionSidelink message is rejected by RX UE, TX UE is allowed to resend updated SL-DRX configuration to RX UE by initiating another Sidelink RRC reconfiguration procedure. In other words, the SL-DRX can also be multiple-shot.
[bookmark: _Ref92716645]Proposal 1	Confirm that the SL-DRX negotiation procedure between TX UE and RX UE in unicast can be either one-shot or multiple-shot.
Then, one more question is that whether there is any specification impact to enable multiple-shot SL DRX negotiation procedure. To align with the current TX centric SL DRX design, we suggest to consider different RRC states and resource allocation modes of TX UE. 
On one hand, for RRC IDLE/INACITVE UE/OOC and RRC CONNECTED with RA mode 2, since it’s up to TX UE to decide the SL-DRX configuration of RX UE, it’s natural to leave it to TX UE implementation to select one shot or multiple shots for the SL-DRX negotiation procedure. 
[bookmark: _Ref92716646]Proposal 2	When TX UE is in OOC, RRC IDLE, RRC INACTIVE or RRC CONNECTED with RA mode 2, it’s up to TX UE to select either one-shot or multiple-shot SL-DRX negotiation procedure.
[bookmark: _Hlk95690483]However, if multiple-shot SL-DRX negotiation procedure is executed and everything is left to UE implementation, a dead-lock situation may occur:
· From TX UE perspective, it’s up to TX UE implementation to re-transmit updated SL-DRX configuration when the SL-DRX configuration is rejected by RX UE.  
· From RX UE perspective, it’s up to RX UE implementation to reject the SL-DRX configuration when the SL-DRX configuration is received from TX UE. 
· Currently, there is no mechanism to limit the total number of times for the multiple-shot SL-DRX negotiation, which will probably lead to low power saving efficiency of the SL-DRX negotiation procedure. 
[bookmark: _Ref95740091]Observation 1	When the multiple-shot SL DRX negotiation procedure is executed and everything is left to UE implementation, a dead-lock situation may occur which will probably end up with low power saving efficiency of the SL-DRX negotiation procedure.
Therefore, we propose to further discuss and decide some mechanism to avoid endless negotiation between TX UE and RX UE. Moreover, it is observed that similar mechanisms have already been specified by upper layer unicast link establishment procedure (highlighted and summarized as below).
· Timer based mechanism (highlighted in green): restart T5000 and retransmit the direct link establishment request message.
· Counter based mechanism (highlighted in yellow): the accumulated transmissions of the direct link establishment request message doesn’t exceed the maximum number of allowed retransmissions.
**********************************From TS 24.587*******************************************
[bookmark: _Toc34388603][bookmark: _Toc45882588][bookmark: _Toc59208892][bookmark: _Toc45282202][bookmark: _Toc25070688][bookmark: _Toc51951138][bookmark: _Toc92273822][bookmark: _Toc34404374][bookmark: _Toc75734730]6.1.2.2.6.1	Abnormal cases at the initiating UE
If timer T5000 expires and the Target user info IE is included in the DIRECT LINK ESTABLISHMENT REQUEST message, the initiating UE shall retransmit the DIRECT LINK ESTABLISHMENT REQUEST message and restart timer T5000. After reaching the maximum number of allowed retransmissions, the initiating UE shall abort the PC5 unicast link establishment procedure and may notify the upper layer that the target UE is unreachable.
Upon expiry of the timer T5000, if the DIRECT_LINK_ESTABLISHMENT REQUEST message did not include the Target User Info IE and the initiating UE did not receive any DIRECT LINK ESTABLISHMENT ACCEPT message, the initiating UE may retransmit the DIRECT LINK ESTABLISHMENT REQUEST message and restart timer T5000. If the DIRECT_LINK_ESTABLISHMENT REQUEST message did not include the Target User Info IE and the initiating UE did not receive any DIRECT LINK ESTABLISHMENT ACCEPT message, then after reaching the maximum number of allowed retransmissions, the initiating UE shall abort the PC5 unicast link establishment procedure and may notify the upper layer that no target UE is available.
NOTE:	The maximum number of allowed retransmissions is UE implementation specific.
**********************************From TS 24.587*******************************************
[bookmark: _Ref95740093]Observation 2	The Timer and Counter based mechanisms have already been specified in the upper layer unicast link establishment procedure to limit the process.
Given that SL DRX negotiation procedure is also consisted of acceptance and rejection cases like the upper layer unicast link establishment procedure, it is proposed that RAN2 to discuss whether similar mechanisms can be introduced to avoid endless negotiation between TX UE and RX UE. For the time being, the email discussion is only focused on the timer-based solution [1]. Therefore, 
[bookmark: _Ref92716647][bookmark: _Ref95740113]Proposal 3	RAN2 to introduce a timer-based mechanism for the multiple-shot SL-DRX negotiation procedure. The new T4xx timer for the multiple-shot SL-DRX negotiation procedure shall be maintained at both TX UE and RX UE side.
Regarding details on the TX UE handling when the new T4xx timer is started, stopped or expired, Table 1 is given to illustrate our thinking. 
Table 1 TX UE handling for SL-DRX negotiation in unicast
	Timer at TX UE side
	Start
	Stop
	At expiry

	T4xx
	Upon transmission of the first RRCReconfigurtionSidelink with SL-DRX configuration
	Upon reception of RRCReconfigurtionSidelinkComplete indicating SL-DRX configuration accepted
	Down-select from Option 1 and Option 2 in Proposal 5



[bookmark: _Ref95740115]Proposal 4	If the multiple-shot SL-DRX negotiation procedure is performed, the new T4xx timer at TX UE side is started upon transmission of the first RRCReconfigurtionSidelink with SL-DRX configuration, stopped upon reception of RRCReconfigurtionSidelinkComplete indicating SL-DRX configuration accepted.
[bookmark: _Ref95740116][bookmark: OLE_LINK2][bookmark: OLE_LINK1]Proposal 5	If the multiple-shot SL-DRX negotiation procedure is performed, upon the expiry of the new T4xx timer at TX UE side, RAN2 to down-select from the following options for TX UE handling.
· Option 1: TX UE to release the unicast link with RX UE (e.g., using PC5-S message PROSE DIRECT LINK RELEASE REQUEST);
· Option 2: TX UE not configure any SL-DRX to RX UE on the unicast link (e.g., release the prior SL DRX configuration).
Regarding details on the RX UE handling when the new T4xx timer is started, stopped or expired, Table 2 is given to illustrate our thinking.
Table 2 RX UE handling for SL-DRX negotiation in unicast
	Timer at TX UE side
	Start
	Stop
	At expiry

	T4xx
	Upon transmission of the first PC5 RRC message (pending RRCReconfigurtionSidelinkFailure or RRCReconfigurtionSidelinkComplete) indicating SL-DRX configuration rejected
	Upon reception of SL-DRX configuration release or accepting the SL-DRX configuration within the received RRCReconfigurtionSidelink.
	Down-select from Option 1 and Option 2 in Proposal 7



[bookmark: _Ref95740118]Proposal 6	If the multiple-shot SL-DRX negotiation procedure is performed, the new T4xx timer at RX UE side is started upon transmission of the first PC5 RRC message (pending RRCReconfigurtionSidelinkFailure or RRCReconfigurtionSidelinkComplete) indicating SL-DRX configuration rejected, stopped upon reception of SL-DRX configuration release or accepting the SL-DRX configuration within the received RRCReconfigurtionSidelink. 
[bookmark: _Ref95740119]Proposal 7	If the multiple-shot SL-DRX negotiation procedure is performed, upon the expiry of the new T4xx timer at RX UE side, RAN2 to down-select from the following option for RX UE handling.
· Option 1: RX UE to release the unicast link with TX UE (e.g., using PC5-S message PROSE DIRECT LINK RELEASE REQUEST);
· Option 2: RX UE to use the default DRX configuration for GC/BC.
On the other hand, for RRC CONNECTED UE with RA mode 1, since the SL TX UE shall send SL DRX configuration to SL RX UE only if receiving SL DRX configuration from its serving gNB, it’s more reasonable for the SL TX UE’s serving gNB to decide one shot or multiple shots for the SL DRX negotiation procedure. Moreover, we think this can be done by existing Uu and PC5 RRC reconfiguration procedure without any specification impact. For example, if the gNB decides one more try for the SL DRX negotiation procedure, updated SL DRX configuration will be sent to the SL TX UE. Otherwise, the prior SL DRX configuration to the SL TX UE will be released by the gNB as a consequence.
[bookmark: _Ref92716648]Proposal 8	When TX UE is in RRC CONNECTED with RA mode 1, it’s up to the TX UE’s serving gNB to select one shot or multiple shots for the SL DRX negotiation procedure between SL TX UE and SL RX UE. No extra specification impact is foreseen.
3. Conclusion
This paper further discussed the SL-DRX negotiation in unicast. The paper concludes with:
Observation 1	When the multiple-shot SL DRX negotiation procedure is executed and everything is left to UE implementation, a dead-lock situation may occur which will probably end up with low power saving efficiency of the SL-DRX negotiation procedure.
Observation 2	The Timer and Counter based mechanisms have already been specified in the upper layer unicast link establishment procedure to limit the process.
Proposal 1	Confirm that the SL-DRX negotiation procedure between TX UE and RX UE in unicast can be either one-shot or multiple-shot.
Proposal 2	When TX UE is in OOC, RRC IDLE, RRC INACTIVE or RRC CONNECTED with RA mode 2, it’s up to TX UE to select either one-shot or multiple-shot SL-DRX negotiation procedure.
Proposal 3	RAN2 to introduce a timer-based mechanism for the multiple-shot SL-DRX negotiation procedure. The new T4xx timer for the multiple-shot SL-DRX negotiation procedure shall be maintained at both TX UE and RX UE side.
Proposal 4	If the multiple-shot SL-DRX negotiation procedure is performed, the new T4xx timer at TX UE side is started upon transmission of the first RRCReconfigurtionSidelink with SL-DRX configuration, stopped upon reception of RRCReconfigurtionSidelinkComplete indicating SL-DRX configuration accepted.
Proposal 5	If the multiple-shot SL-DRX negotiation procedure is performed, upon the expiry of the new T4xx timer at TX UE side, RAN2 to down-select from the following options for TX UE handling.
· Option 1: TX UE to release the unicast link with RX UE (e.g., using PC5-S message PROSE DIRECT LINK RELEASE REQUEST);
· Option 2: TX UE not configure any SL-DRX to RX UE on the unicast link (e.g., release the prior SL DRX configuration).
Proposal 6	If the multiple-shot SL-DRX negotiation procedure is performed, the new T4xx timer at RX UE side is started upon transmission of the first PC5 RRC message (pending RRCReconfigurtionSidelinkFailure or RRCReconfigurtionSidelinkComplete) indicating SL-DRX configuration rejected, stopped upon reception of SL-DRX configuration release or accepting the SL-DRX configuration within the received RRCReconfigurtionSidelink.
Proposal 7	If the multiple-shot SL-DRX negotiation procedure is performed, upon the expiry of the new T4xx timer at RX UE side, RAN2 to down-select from the following option for RX UE handling.
· Option 1: RX UE to release the unicast link with TX UE (e.g., using PC5-S message PROSE DIRECT LINK RELEASE REQUEST);
· Option 2: RX UE to use the default DRX configuration for GC/BC.
[bookmark: _GoBack]Proposal 8	When TX UE is in RRC CONNECTED with RA mode 1, it’s up to the TX UE’s serving gNB to select one shot or multiple shots for the SL DRX negotiation procedure between SL TX UE and SL RX UE. No extra specification impact is foreseen.
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