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1 Introduction
In RAN2#103e [1], the following agreement was taken for DRX configuration selection in the case of unicast.

4:
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.

In addition, an email discussion to discuss TX UE centric vs RX UE centric was further triggered following the meeting to further progress which UE decides the DRX configuration [2].  While the email discussion did not conclude on TX centric vs RX centric, a large majority of companies acknowledged the need of signalling in both directions (TX->RX and RX->TX) in order to decide and configure the DRX configuration in the unicast case.

In this contribution, we provide views on both TX centric and RX centric assumptions as well as the information that should be sent in the TX->RX and RX->TX signalling. 
2 Discussion
Whether to use TX centric or RX centric method for DRX configuration of unicast was discussed in [2].  In so-called TX centric, the TX UE makes the final decision of the DRX configuration, while in RX centric, the RX UE makes the decision.  
In general, the purpose of selecting a DRX configuration is to achieve power savings for the RX UE while ensuring that the pattern of on periods at the RX UE are appropriately configured to satisfy QoS of the TX UE.  

Observation 1:
Selecting an appropriate DRX configuration should involve considering both the traffic pattern/QoS requirements at the TX UE and the power consumption at the RX UE 

If the RX UE is involved in only a single unicast link, the DRX configuration can be aligned with the TX UE’s traffic pattern.  In this case, the TX UE can make an independent decision about the DRX configuration of the RX UE with little impact on power savings.  However, if the RX UE has multiple unicast links, an independent decision at each TX UE may result in undesirable wakeup times at the RX UE.  For example, each TX UE could select an orthogonal DRX configuration, which would result in multiple independent wakeups by the RX UE. 
Observation 2:
Using TX centric configuration of the DRX pattern without considering the RX UE is only appropriate in the scenario where the RX UE has a single TX UE communicating with it.  

A better approach would be to select the DRX configuration using a trade-off (if possible) of latency at the TX UE and overall power savings at the RX UE when considering the multiple unicast links configured at the RX UE.  For example, the TX UE can sacrifice some latency in its transmission in order to obtain some benefit in power savings at the RX UE, as long as this benefit does not come at the expense of meeting the TX UE requirements.  To do so, some information (e.g. assistance information) should be exchanged between the TX and RX UEs.    
Observation 3:
Both TX->RX and RX->TX signalling (e.g. the use of assistance information) can be used to balance power consumption at the RX UE with latency at the TX UE. 

RAN2 should avoid specifying multiple procedures for different scenarios, and therefore specify a procedure that has both TX->RX signalling and RX->TX signalling built into it.  In the case where assistance information is not needed (e.g. the case of a single TX UE for a given RX UE) the assistance information can indicate that no restriction or preference is needed.
Proposal 1: 
A single procedure which uses both TX->RX and RX->TX signalling is defined by RAN2. 

With the assumption of both TX->RX and RX->TX signalling used, there are two ways to achieve the trade-off of latency and power consumption:

· RX centric

· In this case, the TX UE sends information (e.g. preferences/constraints) to the RX UE, and the RX UE makes the final decision of the DRX configuration 
· The information sent by the TX UE relates to its traffic pattern, and can be the traffic pattern itself, or the DRX configuration(s) that would allow the TX UE to meet its latency requirements with a given traffic pattern
· TX centric

· In this case, the RX UE sends information (e.g. preference/constraints) to the TX UE and the TX UE makes the final decision of the DRX configuration.

· The information sent by the RX UE relates to information (e.g. preferences/constraints) on power savings.  This could also be the set of DRX configurations of all links to which the RX UE is configured with DRX, allowing the TX UE to decide on behalf of the RX UE.
Observation 4:
If the TX UE sends assistance information to the RX UE, the assistance information would need to represent preferences/constraints on the DRX configuration to allow the TX UE to meet its latency requirements 

Observation 5:
If the RX UE sends assistance information to the TX UE, the assistance information would need to represent preferences/constraints on the DRX configuration to allow the RX UE to meet its power savings requirements 

In theory, both options would work.  However, there are some disadvantages with the TX centric approach.  Firstly, representing power consumption constraints may be more difficult than representing latency constraints.  On the other hand, rather than power savings constraints, the RX UE could send the set of DRX configurations associated with each unicast link currently ongoing at the RX UE, but this would have difficulty scaling since the DRX configuration of each unicast link at the RX UE may need to be sent to the TX UE.  Constraints related to latency, on the other hand, seem easier to represent and are often specified in NR V2X for various reasons.  Furthermore, regardless of the number of unicast links at the TX or RX UE, the assistance information needs only represent the latency constraints of a single link.
Observation 6:
Latency constraints as assistance information in TX->RX signalling are easier to define (i.e. they are derived from PDB requirements) than power savings constraints as assistance information in RX->TX signaling. 
Observation 7:
Assistance information in TX->RX signalling would represent TX UE constraints of only a single unicast link, while assistance information in RX->TX signalling would need to represent RX UE constraints associated with multiple unicast links.  

Finally, to have a useful design of assistance information, the receiving UE should follow the information included in the assistance information in a predictable manner.  Otherwise, we risk designing a signalling mechanism where one UE ignores the information provided by the other UE.  Since latency requirements should not be ignored at the expense of power savings, sending the latency constraints to the RX UE would be preferrable to ensure a predictable design. 
Observation 8:
Latency requirements should take precedence over power saving requirements, and so deciding DRX configuration based on constraints of latency is preferrable to deciding DRX configuration based on constraints of power consumption. 
As a result, RX centric mechanism seems preferrable.
Proposal 2: 
The TX UE sends assistance information to the RX UE in TX->RX signalling
Proposal 3: 
The RX UE determines the DRX configuration using the assistance information provided by the TX UE 

One form of assistance information suggested during the email discussion would be to provide the actual traffic pattern (e.g. similar to the UAI for aligning configured grants with the traffic pattern).  Another approach would be to have the TX UE decide DRX configuration(s) that satisfy its QoS requirements given the expected traffic pattern over the long term.  In this case, the TX UE can send to the RX UE a set of allowable DRX configurations or configuration groups (e.g. a set of related configurations) that will satisfy the QoS requirements of the TX UE with respect to that unicast link.  The RX UE then has some flexibility to select one of the configurations that maximizes power efficiency.  
Proposal 4: 
The TX UE sends its traffic pattern or a set of allowable DRX configurations in the TX->RX signalling
To avoid large signalling overhead and fragmentation between the DRX cycles selected by multiple UEs, the TX UE or the RX UE (depending one whether the TX UE sends traffic pattern or DRX configuration options) should limit itself to selection from a set of well-defined configurations or patterns.  This makes it easier for the RX UE to select DRX configurations (associated with multiple UEs) that have as much overlap as possible, therefore obtaining the best power savings gain.  These configurations should be commonly defined within the entire system and could be provided by NW configuration or (pre)configuration.  Since the applicable configuration may further depend on the QoS of TX UE transmissions, they can be further configured based on the QoS profile (similar to the SLRB configuration in Rel16 NR V2X).  Further down-selection can then be left to UE implementation.      

Proposal 5: 
The TX/RX UE determines the set of allowable DRX configurations using at least (pre)configuration

The RX UE may receive traffic pattern or allowable DRX configuration(s) from multiple UEs. The RX UE may have to prioritize some UE(s)/DRX configurations over others.  Specifically, the RX UE should prioritize the TX UE with the highest priority transmissions or try to reduce the additional latency incurred for those UEs by introducing DRX.  The RX UE can then build its overall monitoring pattern by considering those UE(s)/DRX configurations first and selecting the remaining configurations to maximize power savings.      
Proposal 6: 
The TX UE can send additional preference/priority information to allow the RX UE to prioritize one of the DRX configurations and/or TX UEs over another.

How the RX UE determines the DRX configuration, and whether any specification is needed can be further discussed.  At a minimum, some rules can be defined as to how the RX UE handles the preference/priority information.  Further details can be left to UE implementation.  
Proposal 7: 
The RX UE can determine the DRX configurations using preference/priority information provided by the TX UE.  Details are FFS.

3 Conclusion
In this contribution, the following observations were made on TX centric vs RX centric DRX configuration:

Observation 1:
Selecting an appropriate DRX configuration involves considering both the traffic pattern/QoS requirements at the TX UE and the power consumption at the RX UE 

Observation 2:
Using TX centric configuration of the DRX pattern without considering the RX UE is only appropriate in the scenario where the RX UE has a single TX UE communicating with it.  

Observation 3:
Both TX->RX and RX->TX signalling (e.g. the use of assistance information) can be used to balance power consumption at the RX UE with latency at the TX UE.
Observation 4:
If the TX UE sends assistance information to the RX UE, the assistance information would need to represent preferences/constraints on the DRX configuration to allow the TX UE to meet its latency requirements 

Observation 5:
If the RX UE sends assistance information to the TX UE, the assistance information would need to represent preferences/constraints on the DRX configuration to allow the RX UE to meet its power savings requirements 

Observation 6:
Latency constraints as assistance information in TX->RX signalling are easier to define (i.e. they are derived from PDB requirements) than power savings constraints as assistance information in RX->TX signaling. 

Observation 7:
Assistance information in TX->RX signalling would represent TX UE constraints of only a single unicast link, while assistance information in RX->TX signalling would need to represent RX UE constraints associated with multiple unicast links.  

Observation 8:
Latency requirements should take precedence over power saving requirements, and so deciding DRX configuration based on constraints of latency is preferrable to deciding DRX configuration based on constraints of power consumption. 

Based on these observations, the following conclusions were made:
Proposal 1: 
A single procedure which uses both TX->RX and RX->TX signalling is defined by RAN2. 

Proposal 2: 
The TX UE sends assistance information to the RX UE in TX->RX signalling

Proposal 3: 
The RX UE selects the DRX configuration using the assistance information provided by the TX UE 

Proposal 4: 
The TX UE sends its traffic pattern or a set of allowable DRX configurations in the TX->RX signalling

Proposal 5: 
The TX/RX UE determines the set of allowable DRX configurations using at least (pre)configuration

Proposal 6: 
The TX UE can send additional preference/priority information to allow the RX UE to prioritize one of the DRX configurations and/or TX UEs over another.

Proposal 7: 
The RX UE can select one of the received allowable DRX configurations from the TX UE based on the preference/priority information.  Details are FFS.
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