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1.	Introduction
Regarding SL DRX alignment, RAN2 has made agreements in the last 113bis-e meeting [1]
	Agreements on alignment between Uu DRX and SL DRX
1: 	Alignment of Uu DRX and SL DRX for unicast is supported. FFS on how alignment is achieved.
2:	Alignment of Uu DRX and SL DRX for groupcast and broadcast is supported. FFS on whether new mechanisms are needed.
3:	Alignment of Uu DRX and SL DRX for UE in RRC CONNECTED shall be a baseline.
4:	The alignment of Uu DRX and SL DRX of the same UE shall be considered



2.	Discussion
2.1 Determination and alignment
RAN2 had discussed Uu DRX and SL DRX alignment at the last meeting. As a result, RAN2 agreed to support alignment of Uu DRX and SL DRX, but how to achieve the alignment still needs further discussion. For this pending issue, we are considering that a UE in RRC_CONNECTED to achieve alignment, three methods are possible as follows:

	- Option 1: SL DRX determination by network/SL alignment with Uu DRX by network:
	The network determines the SL DRX based on Uu DRX as well as, the network performs the SL/Uu DRX 	alignment based on the determined SL/Uu DRX configuration and then configure the aligned SL/Uu DRX 	configuration to UE.

	- Option 2: SL DRX determination by UE/SL DRX alignment with Uu DRX by network:
	UE performs SL DRX determination (e.g., TX centric or RX centric) and reports the (determined/configured) SL 	DRX configuration to the network. Based on the reported information, network performs SL/Uu DRX alignment in 	consideration of Uu DRX.

	- Option 3: SL DRX determination by UE/SL DRX alignment with Uu DRX by UE:
	UE performs SL DRX determination (e.g., TX centric or RX centric) and the UE performs SL DRX alignment 	based on the configured Uu DRX configuration.

In option 1, this approach that the network performs an alignment between Uu DRX and SL DRX as well as SL DRX determination. The advantage of this option is that the network knows the Uu DRX, so it has the advantage of performing SL DRX alignment with configured Uu DRX. However, some issues are raised when RAN2 decides to SL DRX determination is performed by a network.

For instance, while TX UE is RRC_IDLE and the RX UE is RRC_CONNECTED, it is impossible to operate as TX centric because SL DRX is determined by RX UE’s network. (In this case, only RX centric operation can work). Moreover, when both the TX UE and the RX UE are RRC_CONNECTED, it is not clear which gNB will perform determination. To avoid this ambiguity, RAN2 needs to determine a new rule which network will determine the SL DRX for both UEs. Based on the above reasons, it is preferable that a UE determines SL DRX configuration and SL DRX alignment is performed by each connected network. This means that the SL DRX determination procedure is performed by UE and SL DRX alignment procedure is performed by a network, separately.

Considering the mentioned issues, option 2 is suitable. In option 2, when a UE performs SL DRX determination and reports it to the connected network for the purpose of alignment with Uu DRX. While both the UE and the peer UE are RRC_CONNECTED, it is preferable that each connected gNB performs alignment in consideration of each per-direction specific DRX configuration. In this method, SL DRX determination is possible regardless of the RRC state of the TX UE and RX UE as well as, an alignment of Uu DRX with gNB is feasible when the UE is in RRC_CONNECTED.

In option 3, the UE performs SL DRX determination and does not report to its network. Instead, the UE performs the SL DRX alignment procedure based on the configured Uu DRX configuration. This approach is feasible based on UE implementation. Moreover, we think that this alignment procedure would be performed by RX UE. From a reception perspective, the UE can align between Uu DRX and SL DRX in time. However, we think this option 3 can be applied only the UE is in RRC_IDLE. If the UE is in RRC_CONNECTED, we prefer to perform the alignment by a network. From a network perspective, Uu DRX can be aligned to SL DRX as well as SL DRX can be aligned to Uu DRX, which supports diverse and flexible alignments.

Proposal 1. While a UE in RRC_CONNECTED, SL DRX configuration is determined by UE.
Proposal 2. While a UE in RRC_CONNECTED, UE reports its own DRX configuration and is aligned with Uu DRX by network.

2.2 LCP enhancement
In the last meeting, RAN2 made agreements based on the outcome of email discussion [2]

	RAN2 assumes LCP enhancements for ensuring a TX UE transmits data in the active time of an RX UE are needed. FFS on the resource (re)selection enhancements (e.g. limiting the resources to the active time for peer UE).



In this section, we would like to investigate how to enhance the current LCP procedure. Due to the introduction of Rel-17 SL DRX, we should consider the active time of RX UE while performing the LCP procedure. If the TX UE transmits when the RX UE is not in active time, data transmission fails since RX UE does not receive or monitor the PSCCH/PSSCH. From the perspective of the TX UE, even retransmission cannot be considered since any ACK or NACK cannot be received from the RX UE without no reception is performed by RX UE.

To solve this, LCP enhancement is required when applied for SL DRX. According to current behaviour, the destination is selected based on the logical channel with the highest priority. The LCP enhancement is needed where SL transmission is performed, in specific, the selected destination should be within active time of the RX UE (e.g., RX UE is on duration). 

Moreover, during LCP procedure based on created resource, the only resource is in active time of the RX UE is used for SL transmission among created available resources. If allocated resource is not in active time related a destination with highest priority, this resource is not used for the destination. But, the allocated resource is in active time related other destination with (second highest or lower) priority, this resource can be used for the destination with transmitting MAC PDU. This can avoid resource waste when a resource with a high priority is not in active time.

Proposal 3. RAN2 should discuss LCP enhancement when TX UE does not select the destination which not be in active time of the RX UE.

2.3 Necessity of Common DRX
[bookmark: _GoBack]In this section, we would like to discuss the need for using common DRX while performing SL unicast communication. This means that a necessity of operating unicast transmission/reception by fallback to common DRX (instead of using unicast specific SL DRX). For instance, let’s assume that a resource reselection is triggered in TX UE thus, SL DRX pattern should be changed. After determining the newly reconfigured SL DRX pattern, the TX UE needs to perform a reconfiguration procedure with RX UE (i.e. if TX centric is applied). Moreover, in the case of mode 1, this change or reconfiguration needs to be informed to the gNB since the active time of the SL DRX has been changed. After determining the new SL DRX configuration, the common DRX by fallback is applied during performing the reconfiguration procedure until the RX UE is configured new SL DRX for unicast. In the case of mode 1, common DRX can be applied during (for a short time) reporting of a newly determined configuration to the gNB. The common DRX indicates that cell specific, as well as is applied for groupcast or broadcast commonly. All RX UE always monitors the common DRX.
Proposal 4. RAN2 should discuss using common DRX for unicast when configured SL DRX for unicast is not available.
3.	Conclusion
Proposal 1. While a UE in RRC_CONNECTED, SL DRX configuration is determined by UE.
Proposal 2. While a UE in RRC_CONNECTED, UE reports its own DRX configuration and is aligned with Uu DRX by network.
Proposal 3. RAN2 should discuss LCP enhancement when TX UE does not select the destination which not be in active time of the RX UE.
Proposal 4. RAN2 should discuss using common DRX for unicast when configured SL DRX for unicast is not available.
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