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1.	Introduction
In Rel-17, RAN2 decided to enhance NR sidelink for V2X. According to the WID [1], the specific objectives are below
	1. Sidelink evaluation methodology update: Define evaluation assumption and performance metric for power saving by reusing TR 36.843 and/or TR 38.840 (to be completed by RAN#89) [RAN1]
· Note: TR 37.885 is reused for the other evaluation assumption and performance metric. Vehicle dropping model B and antenna option 2 shall be a more realistic baseline for highway and urban grid scenarios. 
2. Resource allocation enhancement:
· Specify resource allocation to reduce power consumption of the UEs [RAN1, RAN2]
· Baseline is to introduce the principle of Rel-14 LTE sidelink random resource selection and partial sensing to Rel-16 NR sidelink resource allocation mode 2.
· Note: Taking Rel-14 as the baseline does not preclude introducing a new solution to reduce power consumption for the cases where the baseline cannot work properly.
· This work should consider the impact of sidelink DRX, if any.
· Study the feasibility and benefit of solution(s) on the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#91), and specify the identified solution(s) if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following.
· A set of resources is determined at UE-A. This set is sent to UE-B in mode 2, and UE-B takes this into account in the resource selection for its own transmission.
· Note: The solution should be able to operate in-coverage, partial coverage, and out-of-coverage and to address consecutive packet loss in all coverage scenarios.
· [bookmark: _GoBack]Note: RAN2 work will start after RAN#89.
3. Sidelink DRX for broadcast, groupcast, and unicast [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
4. Support of new sidelink frequency bands for single-carrier operations [RAN4]
· Support of new sidelink frequency bands should ensure coexistence between sidelink and Uu interface in the same and adjacent channels in licensed spectrum.
· The exact frequency bands are to be determined based on company input during the WI, considering both licensed and ITS-dedicated spectrum in both FR1 and FR2.
5. Define mechanism to ensure sidelink operation can be confined to a predetermined geographic area(s) for a given frequency range within non-ITS bands [RAN2].
· This applies areas where there is no network coverage.
6. UE Tx and Rx RF requirement for the new features introduced in this WI [RAN4]
7. UE RRM core requirement for the new features introduced in this WI [RAN4]



2.	Discussion
2.1 Background for alignment 
First of all, we would like to discuss the exact behavior for alignment between Uu DRX and SL DRX. During a wake-up time with Uu DRX and SL DRX, a UE may monitor PDCCH for uplink and PSCCH for sidelink continuously. It enables that the UE wakes up to monitor PDCCH and PSCCH together without having to sleep time again between the wake-up time for Uu link and SL. For achieving such an alignment based on the configuration/parameter, configured wake-up times for Uu DRX and SL DRX need to be adjacent in time. 
Based on this alignment, clear benefits can be achieved [2]. This alignment can be considered when a UE is in RRC_CONNECTED as well as RRC_IDLE (or RRC_INACTIVE). As we already know, an RRC_IDLE UE also performs a DRX operation for paging message reception to reduce power consumption. Hence, there is no difference to achieve clear gains with alignment while a UE is in RRC_IDLE. In our view, during the Rel-17 V2X discussion, an alignment with Uu DRX both for RRC_CONNECTED and RRC_IDLE states should be considered.	
Observation 1. While a UE is in RRC_CONNECTED, it is beneficial to align Uu DRX (for data reception) 	and preferred SL DRX configuration.
Observation 2. While a UE is in RRC_IDLE (RRC_INACTIVE), it is beneficial to align Uu DRX (for paging) and preferred SL DRX configuration.


Figure 1. The overall concept of alignment

2.1 Decision entity for alignment
In this section, we would like to investigate which entity will decide and provide aligned SL DRX configuration. In this contribution, we define a peer UE (i.e., RRC_IDLE) which having a PC5 connection with a UE. Note that the scope of alignment is focused Uu link and PC5 unicast sidelink.


Figure 2. The SL transmission and reception with peer UE

2.1.1 Network-based
When a UE is in RRC_CONNECTED, it is an obvious approach that an alignment for Uu link and SL DRX would be decided and provided by a network. The network may configure the aligned SL DRX configuration for UE. Since a network will control and schedule downlink traffic, it enables to configure Uu DRX aligned SL DRX configuration via MAC configuration for a UE. Of course, until now there is no strict requirement that the UE must follow SL DRX configuration received by network. We think (at least) UE are in coverage, is it would be recommended to follow and adopt SL DRX configuration since the UE is under network control. 
However, we think that an aligned SL DRX configuration for the peer UE would not be provided since the peer UE enables to have an RRC connection with a different cell (from the UE). Given that the peer UE connected to other cell, the UE’s network would not be aware of Uu traffic associated with peer UE. Moreover, if the peer UE is provided an aligned SL DRX configuration from another network, it may cause another additional alignment process between networks. It seems to be quite complicated.
In order to perform an alignment for the UE, it can report two preferred SL DRX configuration to the network. One is its own preferred SL DRX and the other configuration is received by the peer. The reason to report two configuration is ensure to align the different preferred SL DRX configurations between UE and peer UE. Moreover UE can report peer UE’s traffic characteristic additionally. When the peer UE is in RRC_IDLE, peer UE’s IDLE DRX configuration (e.g., paging occasion) also can be reported to the network. Let us explain why paging occasion of the peer UE is also needed. If the network may configure aligned SL DRX for the UE as well as, peer UE’s paging occasion the peer UE can monitor PDDCH (paging reception for the peer UE) and SL transmission (for the UE) on PSCCH sequentially during the wake-up period. 
Based on the assistance information from (peer) UEs, the network can configure SL DRX configuration aligned with Uu DRX for the UE. Once SL DRX configuration is configured by network for a UE, it should be delivered to peer UE for its SL transmission which is aligned SL DRX configuration 
Proposal 1. When a UE is in RRC_CONNECTED, the network enables to provide the UE with SL DRX configuration aligned with Uu DRX configuration.
Proposal 2. For sidelink DRX configuration alignment between UE and peer UE, the UE reports SL DRX configuration of the UE and peer UE to a network. 
Proposal 3. When the peer UE is in RRC_IDLE, it is beneficial for the UE to report peer UE’s  paging occasion to a network to align UE’s SL DRX configuration with peer UE’s Uu DRX configuration.

2.1.2 UE-based
When a UE is in RRC_IDLE, the alignment SL DRX configuration could be performed by the UE itself without network assistance. Therefore, UE can configure to the aligned SL DRX configuration to the peer UE. The other way, the peer UE also configure the aligned SL DRX configuration to the UE. After exchange information for the alignment, the UE may configure to peer UE an aligned SL DRX configuration (e.g., Uu DRX and SL DRX)  based on its IDLE DRX configuration (e.g., paging occasion) and its own preferred SL DRX configuration and the preferred SL DRX configuration and traffic characteristic which are provided by the peer UE. 
The other way, the peer UE also may configure aligned SL DRX configuration to the UE based on its IDLE DRX configuration (e.g., paging occasion) and its own preferred SL DRX configuration and the preferred SL DRX configuration and traffic characteristic which are provided by the UE. When the aligned SL DRX configuration is determined, it can be delivered to the (peer) UE.
Proposal 4. When a UE is in RRC_IDLE, aligned SL DRX configuration would be provided by UE itself. 

2.3 Failure indication
In this section, we would like to discuss the necessity of indexing for aligned SL DRX configuration. In the above section, we describe two aligned SL DRX configurations that are configured by a network or UE. We can consider two different procedures based on either network-based or UE-based alignment.
 In network-based alignment, when the peer UE cannot comply with UE’s SL DRX configuration, the peer UE provides this configuration failure to the UE. The UE will report it to the network for the reconfiguration procedure. In contrast, under UE-based alignment, when the peer UE cannot comply with UE’s SL DRX configuration, the peer UE should notify to the UE to perform a reconfiguration procedure via PC5 connection. According to the indication, a UE enables to perform different reconfiguration procedure.
Proposal 5. Based on the decision entity for alignment (by network or UE), RAN2 should define different reconfiguration procedure.
3.	Conclusion
In this contribution, we provide observations and proposals for Uu and SL DRX alignment scheme
Observation 1. While a UE is in RRC_CONNECTED, it is beneficial to align Uu DRX (for data reception) 	and preferred SL DRX configuration.
Observation 2. While a UE is in RRC_IDLE (RRC_INACTIVE), it is beneficial to align Uu DRX (for paging) and preferred SL DRX configuration.
Proposal 1. When a UE is in RRC_CONNECTED, the network enables to provide the UE with SL DRX configuration aligned with Uu DRX configuration.
Proposal 2. For sidelink DRX configuration alignment between UE and peer UE, the UE reports SL DRX configuration of the UE and peer UE to a network. 
Proposal 3. When the peer UE is in RRC_IDLE, it is beneficial for the UE to report peer’s UE paging occasion to network to align UE’s SL DRX configuration with peer UE’s Uu DRX configuration.
Proposal 4. When a UE is in RRC_IDLE, aligned SL DRX configuration would be provided by UE itself. 
Proposal 5. Based on the decision entity for alignment (by network or UE), RAN2 should define different reconfiguration procedure.
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