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According to [1], one of the objectives is as below:
	4. Sidelink DRX [RAN2]
· Define on- and off-durations in sidelink and specify the corresponding UE procedure
· Specify mechanism aiming to align sidelink DRX wake-up time among the UEs communicating with each other
· Specify mechanism aiming to align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE
· [Whether to define sidelink RRC states and the corresponding functionality].


In this contribution, we will discuss the sidelink DRX mechanism in the following four parts:
1. Sidelink DRX pattern
2. Configuration of sidelink DRX
3. Alignments of sidelink DRX
4. Further enhancements
Discussion
Sidelink DRX pattern
Different from NR Uu, NR sidelink supports three types of cast type: unicast, broadcast and groupcast. In the following, we will discuss the sidelink DRX pattern for each sidelink cast type.
For sidelink unicast, similar as NR Uu, there is a PC5-RRC connection between the Tx UE and the Rx UE, Tx UE and Rx UE can keep consistent understanding on the scheduling and HARQ related information. Hence, flexible sidelink DRX pattern same as NR Uu can be used.
Proposal 1: For sidelink unicast, legacy Uu DRX mechanism can be used as baseline. 
For sidelink broadcast, there is no HARQ feedback and HARQ-based retransmission. And the scheduling information between Tx and Rx UE may also not consistent. Hence, flexible DRX pattern based on drx-inactivity timer and HARQ related timer is not feasible.
For sidelink groupcast, HARQ feedback and HARQ-based retransmission can be supported, but since it is one to many, not all the Rx UE have the same understanding on the HARQ retransmission. Hence there are two ways to handle the sidelink DRX:
1. Fixed pattern.
2. Flexible pattern.
For the flexible pattern, different Rx UEs may have different understandings on whether HARQ retransmission should be performed since some UE may receive the sidelink data correctly while the others may receive the sidelink data incorrectly. How to maintain the HARQ related timer should be further studied.
Proposal 2: For sidelink broadcast/groupcast, suggest RAN2 to discuss whether it is necessary to support flexible DRX pattern. If not, fixed DRX pattern is preferred for sidelink broadcast/groupcast.
Sidelink DRX related configuration
In our understanding, how to configure the sidelink related DRX configuration is related to UE state. In the following, we will analyze the sidelink DRX configuration for each UE state:
For RRC CONNECTED UE, it needs to coordinate the Uu DRX and sidelink DRX. Considering the Uu DRX is controlled by network, hence it also would be better to control the sidelink DRX configuration by network. If the network decides the sidelink DRX configuration for RRC_CONNECTED UE, the UE should report some assist information to help the network to make the decision. E.g., UE’s upper layer may provide the sidelink service pattern(s) or suggested DRX pattern(s) to UE’s AS layer, and the UE may report the sidelink service pattern(s) or suggested DRX configuration(s) to network. Network consolidates the suggested sidelink DRX configurations from UE and the requirements on Uu DRX pattern(s) to generate a UE level sidelink DRX configuration. 
Proposal 3: For RRC CONNECTED UE, the sidelink DRX related configuration is configured by dedicated RRC signaling.
For RRC IDLE/INACTIVE UE, sidelink DRX configuration can be provided by SIB. Since V2X UE may have multiple sidelink services, the network may provide several sidelink DRX configurations associated to the typical sidelink service patterns via SIB. RRC IDLE/INACTIVE UE can choose one configuration from SIB which can mostly match its service pattern.
Proposal 4: For RRC IDLE/INACTVE UE, the sidelink DRX related configuration(s) is configured by SIB.
For OOC UE, the analysis is similar as the RRC IDLE/INACTIVE UE, but the sidelink DRX configurations should be pre-configured.
Proposal 5: For OOC UE, the sidelink DRX related configuration is configured by pre-configuration.
Align sidelink DRX wake-up time
Wake-up time alignment between sidelink communication peer UEs
Uncoordinated sidelink DRX configuration for each sidelink UE may lead to misaligned DRX patterns between Tx UE and Rx UE, which may result Rx UE cannot receive the SCI and sidelink data. In order to keep alignment on the wake-up time between Tx and Rx UE, the peer UEs should exchange assist information to each other, which including UE desired DRX pattern, at least for sidelink unicast.  
In addition, for sidelink unicast, once the sidelink DRX related configuration is configured, it is necessary to configure the sidelink DRX related configuration from Tx UE to Rx UE using PC5-RRC signaling. 
Proposal 6: At least for sidelink unicast, the sidelink DRX related configuration is configured by Tx UE to Rx UE using PC5-RRC signaling.
Wake-up time alignment between sidelink and Uu
In order to save UE power consumption, sidelink DRX and Uu DRX should be aligned at least for UE supporting simultaneously transmission on SL and UL. For RRC CONNECTED UE, as suggested in Proposal 3, both sidelink and Uu DRX are configured by network, and the coordination can be left to network implementation. 
Proposal 7: The wake-up time alignment between sidelink DRX and Uu DRX is left to network implementation.
Further enhancements
For Uu, DCP is introduced in Rel-16 power saving, it can further reduce the power consumption in case of DRX is configured. For sidelink, in order to save power, sideink DRX has been introduced. Similar mechanism as Uu DCP should also be considered.
Proposal 8: Similar mechanism as Uu DCP should be introduced in sidelink for better power saving performance.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: For sidelink unicast, legacy Uu DRX mechanism can be used as baseline. 
Proposal 2: For sidelink broadcast/groupcast, suggest RAN2 to discuss whether it is necessary to support flexible DRX pattern. If not, fixed DRX pattern is preferred for sidelink broadcast/groupcast.
Proposal 3: For RRC CONNECTED UE, the sidelink DRX related configuration is configured by dedicated RRC signaling.
Proposal 4: For RRC IDLE/INACTVE UE, the sidelink DRX related configuration(s) is configured by SIB.
Proposal 5: For OOC UE, the sidelink DRX related configuration is configured by pre-configuration.
Proposal 6: At least for sidelink unicast, the sidelink DRX related configuration is configured by Tx UE to Rx UE using PC5-RRC signaling.
Proposal 7: The wake-up time alignment between sidelink DRX and Uu DRX is left to network implementation.
Proposal 8: Similar mechanism as Uu DCP should be introduced in sidelink for better power saving performance.
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