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1.  Introduction

In this paper, We propose our view on how to align/coordinate Uu DRX and SL DRX. 

2. [bookmark: _Ref61596852]Discussion

In our view, coordination between Uu DRX and SL DRX can happen in several ways:

· Case 1:  Rx UE reconfigure its SL DRX configuration to align with Uu DRX
· Case 2:  NW reconfigure Uu DRX and/or SL DRX to achieve coordination
· Case 2-1: NW reconfiguration is triggered by Rx UE – Rx UE sends a report to trigger NW reconfiguration
· Case 2-2: NW reconfiguration is triggered by NW itself – NW actively perform coordination for Rx UE.
In our view, all these 3 scenarios are valid and should be supported.

Proposal 1: Support 3 scenarios below for Uu DRX and SL DRX coordination:
· Scenario 1: Rx UE reconfigure its own SL DRX configuration to align with Uu DRX configuration
· Scenario 2: Rx UE request NW to reconfigure/coordinate Uu DRX and/or SL DRX
· Scenario 3: NW actively reconfigure Uu DRX and/or SL DRX for Rx UE

The next question is, what information should be included in UE’s request message if it wants NW to reconfigure Uu DRX. In our view, it is straightforward that UE should report its SL DRX pattern, i.e. the information to identify its reception pattern or SL active time. With the updated sidelink reception pattern, NW can know how to tune Uu DRX to be aligned with the SL DRX pattern. 

During the last RAN2 meeting, RAN2 discuss two model for SL DRX configuration exchange between UEs, i.e. TX-centric model and RX-centric model. For TX centric model, UE exchange its transmission pattern with peer UE; while for RX centric model, UE exchange its reception pattern to its peer UE. For for detailed comparison between TX-centric model and RX-centric model, please refere to our accompanied paper [2].
Notice that for a TX centric UE (i.e. at least for unicast), the sidelink reception pattern is the superposition of transmission patterns from all peer TX UEs of this RX UE. Therefore, when any of its peer TX UE changes transmission pattern, the RX UE may have changed reception pattern and thus may need to report to the gNB.
In contrast, for a Rx centric UE, the reception pattern is determined by Rx UE itself (i.e. Rx UE’s reception pattern does not change with time due to TX UEs’ transmission pattern update). Therefore, in the Rx-centric model the Rx UE has no need to report reception pattern to the gNB because gNB already knows it.

In our view, regardless of TX-centric model or RX-centric model, the principle is that Rx UE should report reception patterns only when Rx UE has updated SL DRX configuration (reception patterns) and gNB has not the latest version. For example, if Rx UE already reports latest SL DRX configuration to the NW, then there is no need to re-transmit it. For another example, if Rx UE’s reception pattern change is due to NW reconfiguration, then UE needs not report it because it's reconfigured by NW.

Proposal 2: Rx UE reports its reception pattern to gNB for Uu DRX/SL DRX coordination only when NW has no updated version.


Besides, when UE sends the report may also depend on whether NW would actively perform Uu DRX/SL DRX coordination. 
· If NW would do coordination actively, UE needs to report the latest SL DRX configuration to the NW. Otherwise, NW may reconfigure Uu DRX and/or SL DRX based on the outdated SL DRX configuration.
· In constrast, if NW only perform reconfiguration upon receiving request from the NW, UE needs not send the report whenever there is update on the reception patterns, For example, UE can send the report to trigger NW reconfiguration only when UE cannot find a suitable reception patterns to align current Uu DRX configuration with acceptable power consumption performance.

In our view, we prefer UE-triggered Uu DRX/ SL DRX coordination for two reasons. First, there is no need for NW inintervention if Rx UE can find a sutiable SL DRX configuration by itself, or if power consumption in sidelink is not a concern to the Rx UE. Secondly,  UE triggered coordination costs less signaling because Rx UE report only when Uu DRX update is considered needed. 

Observation 1: NW coordination for Uu DRX and SL DRX is needed only when Rx UE cannot find a suitable reception pattern to satisfy desired power consumption performance.

Proposal 3: NW coordinate Uu DRX and SL DRX only when triggered by Rx UE’s request. FFS rules for Rx UE to determine whether to trigger request for coordination.


When NW receives the updated sidelink reception pattern from a Rx UE, we think it should be up to NW implementation whether to reconfigure Uu DRX and/or SL DRX to achieve alignment. This is because Uu DRX is anyway controlled by NW, and NW should be able to reconfigure SL DRX of its UE when needed.
Proposal 4: It’s up to NW implementation whether to reconfigure Uu DRX and/or SL DRX after receiving the SL DRX configuration (applied reception patterns) from the Rx UE.

If NW reconfiguration causes SL DRX configuration change (e.g. when NW reconfigure Rx UE’s SL DRX directly, or when NW reconfigure Rx UE’s Uu DRX, which cause Rx UE to further update SL DRX configuration for alignment), there would be some impact on TX UE side at least for unicast. To be specific, for unicast:
· For unicast, if we apply TX-centric model:
· The RX UE still need to ensure that his reception patterns covers all transmission patterns of his TX UEs. That is, the reception patterns could be the superposition of all transmission patterns of his TX UEs and the SL DRX pattern, if (re)configured by NW. However, in TX-centric model, there is no need for the Rx UE to exchange its updated DRX pattern with peer TX UEs.
· For unicast, if we apply RX-centric model: 
· The RX UE then need to further exchange the updated SL DRX (reception pattern) with his TX UE, and thus his TX UE can accordingly adjust its transmission pattern to this Rx UE.
· If his TX UE, at the same time, is a mode-1 scheduled UE and also apply Uu DRX, the TX UE may need to check further whether TX UE’s Uu DRX active time can support the updated transmission pattern. For example, if TX UE’s Uu DRX on duration is not overlapped at all with the updated transmission pattern caused by SL DRX update of RX UE, then TX UE may not be able to get timely SL grant scheduling during TX UE’s updated transmission pattern (equal to RX UE’s new reception pattern).
Observation 2: For unicast, Rx-centric model requires additional signaling compared to Tx-centric model if NW reconfiguration/coordination causes SL DRX pattern update:
· If NW reconfiguration/coordination causes SL DRX pattern update, Rx UE needs to signal the updatd SL DRX pattern to the Tx UE, and Tx UE accordingly updates the transmission pattern to the Rx UE.
· If the TX UE is mode-1 scheuled and is configured with Uu DRX as well, TX UE may need to inform its gNB if Tx UE’s Uu DRX cannot support timely NW scheduling for the updated transmission pattern.

Proposal5: RAN2 take the resulting signalling overhead into account when designing mechanism to coordinate Uu DRX and SL DRX. 

3. Conclusion 
In this paper, we discuss the coordination between Uu DRX and SL DRX. 
Observation 1: NW coordination for Uu DRX and SL DRX is needed only when Rx UE cannot find a suitable reception pattern to satisfy desired power consumption performance.

Observation 2: For unicast, Rx-centric model requires additional signaling compared to Tx-centric model if NW reconfiguration/coordination causes SL DRX pattern update:
· If NW reconfiguration/coordination causes SL DRX pattern update, Rx UE needs to signal the updatd SL DRX pattern to the Tx UE, and Tx UE accordingly updates the transmission pattern to the Rx UE.
· If the TX UE is mode-1 scheuled and is configured with Uu DRX as well, TX UE may need to inform its gNB if Tx UE’s Uu DRX cannot support timely NW scheduling for the updated transmission pattern.

Based on the observations and discussion, we have proposals below:
Proposal 1: Support 3 scenarios below for Uu DRX and SL DRX coordination:
· Scenario 1: Rx UE reconfigure its own SL DRX configuration to align with Uu DRX configuration
· Scenario 2: Rx UE request NW to reconfigure/coordinate Uu DRX and/or SL DRX
· Scenario 3: NW actively reconfigure Uu DRX and/or SL DRX for Rx UE
Proposal 2: Rx UE reports its reception pattern to gNB for Uu DRX/SL DRX coordination only when NW has no updated version.
Proposal 3: NW coordinate Uu DRX and SL DRX only when triggered by Rx UE’s request. FFS rules for Rx UE to determine whether to trigger request for coordination.
Proposal 4: It’s up to NW implementation whether to reconfigure Uu DRX and/or SL DRX after receiving the SL DRX configuration (applied reception patterns) from the Rx UE.
Proposal 5: RAN2 take the resulting signalling overhead into account when designing mechanism to coordinate Uu DRX and SL DRX. 
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