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Introduction
The NR_SL_enh Work Item has as a main goal to specify “radio solutions that can enhance NR sidelink for the V2X, public safety and commercial use cases”. One key observation is that some of these use cases impact UEs that are power limited, and as a result would significantly benefit from mechanisms for power savings. 
One of the objectives listed in the NR_SL_enh WID [1] includes specification of a Sidelink DRX for broadcast, groupcast, and unicast. In particular: 
· 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

Significant progress has been made in defining the SL DRX operation. One issue that still needs to be resolved relates to whether the RX UE or the TX UE should be responsible to determine the DRX parameters for the SL DRX configuration. The following related agreements were achieved in RAN2#113-e [2]:
a) RAN2 confirms that for unicast, the PC5 DRX may be negotiated between the UEs in AS layer 
b) For SL unicast (after SL unicast link is established), SL DRX configuration can be configured per a pair of source/destination. FFS whether SL DRX operates per direction or for both directions.
c) For unicast, for OOC scenario, the UE who sends out the DRX configuration decides on the DRX configuration. FFS on whether pre-configuration and/or the assistance information from the peer UE is also taken into account when determining the DRX configuration.
d) For unicast, for OOC scenario, adopt per-direction DRX configuration is as baseline. FFS on whether it is TX-centric or Rx-centric, i.e. TX UE or RX UE decides it.
Prior to RAN2#113bis-e, an email discussion was initiated [3] to try to advance this issue. The e-mail discussion was not addressed at the online e-meeting. A list of the proposals from [3] is included below:
· Proposal 1: [19/21] In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, support signalling exchange including both 1) Signaling-1: signalling from RX-UE to TX-UE, and 2) Signaling-2: signalling from TX-UE to RX-UE. [9/21] FFS on whether signalling-2 only procedure is also supported.
· Proposal 2: [16/21] In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other as Rx-UE, signaling-1 (Rx->Tx) is carried via a new PC5-RRC message, from Rx-UE to Tx-UE.
· Proposal 3: [16/21] In SL unicast, for DRX configuration of the direction where one UE as Tx-UE and the other as Rx-UE, signaling-2 (Tx->Rx) is carried via RRCReconfigurationSidelink, to deliver DRX configuration from Tx-UE to Rx-UE.
· Proposal 4: [11/21] In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, when Tx-UE is OOC, RAN2 discuss whether Tx-UE decides the DRX configuration in signalling-2 (Tx->Rx) with or without relying on pre-configuration.
· Proposal 5: [18/21] In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, when Tx-UE is in-coverage and in RRC_CONNECTED state, Tx-UE reports the information received in signaling-1 (Rx->Tx) to the serving network.
· Proposal 6: [16/21] In SL unicast, for DRX configuration of the direction where one UE as Tx-UE and the other as Rx-UE, when Tx-UE is in-coverage and in RRC_IDLE/RRC_INACTIVE state, Tx-UE obtain DRX configuration from SIB to generate signalling-2 (Tx->Rx).
· Proposal 7: [17/21] In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other as Rx-UE, when Tx-UE is in-coverage and in RRC_CONNECTED state, RAN2 discuss Tx-UE obtain DRX configuration from dedicated RRC to generate signalling-2 (Tx->Rx).
· Proposal 8: [20/21] In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other as Rx-UE, when Rx-UE is in-coverage and in RRC_CONNECTED state, Rx-UE report the DRX configuration received in signalling-2 (Tx->Rx) to the serving network.
In this contribution, we discuss our views related to whether SL DRX should be TX UE or RX UE driven.
Discussion
[bookmark: _Hlk525905422]Summary of email discussion [3]
In the post RAN2 #113e email discussion [3], an attempt was made to try to define a number of signaling exchanges to support SL DRX configuration:
·  (TX UE RX UE) (referred to as Signaling-1 in [3]): signaling from RX-UE to TX-UE, 
·  (RX UETX UE)  (referred to as Signaling-2 in [3]): signaling from TX-UE to RX-UE,
·  (TX UE UL): Signaling between the TX UE and the RAN node (if in-coverage),
·  (TX UE DL): Signaling between the RAN node and TX UE (if in-coverage),
·  (RX UE UL): Signaling between the RX UE and the RAN node (if in-coverage),
·  (TX UE DL): Signaling between the RAN node and the RX UE (if in-coverage).

The contents of these signaling exchanges depend on whether the design is TX centric or RX centric, on whether the TX UE and/or RX UE are in-coverage or out-of-coverage, and how the RAN nodes are involved with the SL DRX configuration. 

Before addressing if the SL DRX configuration is TX centric or RX centric, we feel that two basic questions need to be answered:
1. What information does the deciding UE need, to make the SL DRX configuration decision?
2. When the RX UE, TX UE, or both RX UE and TX UE are in-coverage, what is the role of the RAN node(s) in the SL DRX configuration procedure?

For the first question, four options were considered in the proposals from [3], and summarized in Table 1:

[bookmark: _Ref71573225]Table 1: TX UE – RX UE interaction 
	
	TX UE RX UE
	RX UETX UE

	Option 1: TX Centric with assistance information (TX UE sends the SL DRX configuration to the RX UE)
	SL DRX configuration
	Assistance information 

	Option 2: TX Centric without assistance information (TX UE sends the SL DRX configuration to the RX UE)
	SL DRX configuration
	None

	Option 3: RX Centric with assistance information (RX UE sends the SL DRX configuration to the TX UE)
	Assistance information 
	SL DRX configuration

	Option 4: RX Centric without assistance information (RX UE sends the SL DRX configuration to the TX UE)
	None
	SL DRX configuration



 In our view the SL DRX configuration should be based on:
TX UE context (information that is available at the TX UE): the TX UE knows the profile of the traffic it wants to send to the RX UE
RX UE context (information that is available at the RX UE): the RX UE knows its power saving needs. RX UE knows if it has a Uu DRX configuration and/or if it has other SL DRX configurations
Observation 1: TX UE and RX UE both have information that may impact SL DRX configuration.
For a TX centric option, the TX UE would benefit from having some RX UE context. This could be provided in assistance information. Similarly for a RX centric design, the RX UE would benefit from having some TX UE context. This assistance information could be retrieved by the RX UE. As a result, regardless of who makes the decision, some assistance information from the peer UE would be beneficial. As a result, we feel that only Option 1 and Option 3 (from Table 1) should be considered for SL DRX operation
Observation 2: For both TX centric and RX centric options, assistance information from the peer UE would be beneficial in determining the SL DRX configuration.
Proposal 1: RAN2 agree that a SL DRX configuration be based on both TX UE context and RX UE context. 
Proposal 2: RAN2 agree that the UE making the SL DRX configuration decision use assistance information from the peer UE.
For the second question, our understanding is that eight options were discussed in the email discussion [3]. Table 2 shows the potential contents of the signaling exchanges between the in-coverage TX UE/RX UE and the RAN nodes. 

Table 2: TX UE or RX UE Interaction with RAN node 
	
	TX UE UL
	TX UE DL
	RX UE UL
	RX UE DL

	Option 1: TX Centric with assistance: TX UE sends the SL DRX configuration to the RX UE
	SL  DRX configuration

	Assistance information to help TX UE determine SL DRX configuration 
	SL DRX configuration
	Configuration for assistance information

	Option 2: TX Centric with assistance: TX UE sends the SL DRX configuration to the RX UE
	Assistance information to help RAN node determine SL DRX configuration
	SL DRX configuration
	SL DRX configuration
	Configuration for assistance information

	Option 3: TX Centric without assistance: TX UE sends the SL DRX configuration to the RX UE
	SL  DRX configuration

	Assistance information to help TX UE determine SL DRX configuration

	SL DRX configuration
	

	Option 4: TX Centric without assistance: TX UE sends the SL DRX configuration to the RX UE
	Assistance information to help RAN node determine SL DRX configuration
	SL DRX configuration
	SL DRX configuration
	

	Option 5: RX Centric with assistance: RX UE sends the SL DRX configuration to the TX UE
	SL  DRX configuration

	Configuration for assistance information
	SL  DRX configuration

	Assistance information to help RX UE determine SL DRX configuration 

	Option 6: RX Centric with assistance: RX UE sends the SL DRX configuration to the TX UE
	SL  DRX configuration

	Configuration for assistance information
	Assistance information to help RAN node determine SL DRX configuration
	SL DRX configuration

	Option 7: RX Centric without assistance: RX UE sends the SL DRX configuration to the TX UE
	SL  DRX configuration

	
	SL  DRX configuration

	Assistance information to help RX UE determine SL DRX configuration 

	Option 8: RX Centric without assistance: RX UE sends the SL DRX configuration to the TX UE
	SL  DRX configuration

	
	Assistance information to help RAN node determine SL DRX configuration
	SL DRX configuration




We agree with the main proposals in [3], that the RAN node needs to be involved in the SL DRX configuration. The RAN node has visibility and control in the sidelink resource usage, sidelink transmissions, and UE Uu DRX configurations, and this needs to be leveraged. The RAN node could be in control of the SL DRX configuration or it could provide input/assistance to help the UE decide this configuration. In addition, the RAN node of a TX UE should know the SL DRX configuration of a RX UE, so that it can properly make mode 1 resource allocations for sidelink transmissions between the TX UE and the RX UE. Similarly, the RAN node of a RX UE, should know the SL DRX configuration so that it may try to align with the Uu DRX configuration in order to maximize power savings. 

Observation 3: When a TX UE and/or RX UE is in-coverage, there is benefit when the RAN node is involved in the SL DRX configuration procedure.
.
TX Centric vs RX Centric
We agree with the rapporteur of the e-mail discussion [3], that the decision between RX centric and TX centric design may depend on whether a UE is in-coverage or out-of-coverage.  The potential combinations are shown in Figure 1.


[bookmark: _Ref71290212]Figure 1: IC and OOC combinations for TX UE and RX UE
When the RX UE is OOC (case a and b), our view is that with assistance information, both TX centric and RX centric options are feasible, and would likely result in similar performance. However there may be a small difference when looking at sidelink signalling to support the two options. For the TX centric case, the RX UE could send the assistance information to the TX UE, which triggers the TX UE to determine the SL DRX configuration and send the configuration to the RX UE. For the RX centric case, the RX UE would need to first request the assistance information from the TX UE and then send the configuration to the TX UE after receiving this assistance (Figure 2). 


[bookmark: _Ref71290223]Figure 2: Signaling Comparison: TX centric vs RX centric
Observation 4: TX centric option requires 2 signaling exchanges while RX centric option requires 3 signaling exchanges
In addition, we also have some sympathy for the TX centric approach as this is more in line with the Uu DRX, where the node that knows the timing of reception, makes the DRX configuration. For the Uu link, the RAN node knows when the UE is scheduled to receive downlink data and it can configure the DRX. For the sidelink, the TX UE knows when RX UE is scheduled to receive sidelink data, and it should configure the SL DRX.
Proposal 3: RAN2 agree that for an out-of-coverage RX UE, a TX centric option is adopted. 
When the TX UE is IC (case b and d) or RX UE is IC (case c and d), the situation is not as clear. For example, the RAN node of the RX UE may be aware of the different sidelink configurations of the RX UE. As a result, it may be able to better coordinate/align the different SL DRX configurations of the RX UE and also coordinate/align these SL DRX configurations with the Uu DRX configuration. This may result in more power savings to the RX UE.  In addition, it is not clear if the same approach should be used for both case c and case d. As a result, we propose that this should be studied further.
Proposal 4: Whether the RAN node of an in-coverage TX UE (case b and d) may provide configuration and/or assistance information can be FFS.
Proposal 5: Whether the RAN node of an in-coverage RX UE (case c and d) may provide configuration and/or assistance information can be FFS.
Conclusion
In this contribution, we discuss our views on TX centric vs RX centric design, and make the following observations and conclusions:
Observation 1: TX UE and RX UE both have information that may impact SL DRX configuration.
Observation 2: For both TX centric and RX centric options, assistance information from the peer UE would be beneficial in determining the SL DRX configuration.
Proposal 1: RAN2 agree that a SL DRX configuration be based on both TX UE context and RX UE context. 
Proposal 2: RAN2 agree that the UE making the SL DRX configuration decision use assistance information from the peer UE.
Observation 3: When a TX UE and/or RX UE is in-coverage, there is benefit when the RAN node is involved in the SL DRX configuration procedure.
Observation 4: TX centric option requires 2 signaling exchanges while RX centric option requires 3 signaling exchanges
Proposal 3: RAN2 agree that for an out-of-coverage RX UE, a TX centric option is adopted. 
Proposal 4: Whether the RAN node of an in-coverage TX UE (case b and d) may provide configuration and/or assistance information can be FFS.
Proposal 5: Whether the RAN node of an in-coverage RX UE (case c and d) may provide configuration and/or assistance information can be FFS.
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