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Introduction
The following agreements were made in RAN1-AH-1901 on Uu-based SL resource allocation/configuration [1].
	· Specify UE report to assist gNB scheduling [RAN2, RAN1]



The following agreements were reached during Rel-16 NR V2X SI on UE information reporting [2].
	· NR supports that UE reports assistance information to the gNB, consisting of at least (with details FFS):
· UE-related geographic information (e.g., position). => to enable UE location based resource allocation.
· Reports of Uu V2X traffic-related information (at least for periodic traffic)



	· From RAN1 perspective, NR UE reporting on Uu that include at least traffic periodicity, timing offset, and message size is beneficial at least for the purpose of managing multiple UL configured grants.
· NR supports UE reporting over Uu of sidelink traffic-related information. 
· FFS contents.



	· UE reports of assistance information to the gNB include, at least: traffic periodicity, timing offset, and message size for Uu V2X and sidelink V2X traffic (at least for periodic traffic).



In this contribution we discuss potential enhancements to UE information reporting to gNB in Rel-16 NR V2x. 
Discussion
In LTE V2X, UE can be configured to report information to assist network scheduling via UEAssistanceInformation and SidelinkUEinformation messages. UE can also be configured with event-triggered measurement reporting of CBR and sensing information on sidelink resource pools. 

UE Assistance Information for traffic pattern reporting (UL-SPS and SL-SPS):
UE can report available sidelink and uplink periodic traffic patterns via sps-AssistanceInformation message in UEAssistanceInformation IE. When LTE V2X UE has sidelink SPS traffic and if UE needs to report assistance information, trafficPatternInfoListSL is included in UEAssistanceInformation. When LTE V2X UE has uplink traffic and if UE needs to report assistance information, trafficPatternInfoListUL is included in UEAssistanceInformation. It is up to UE to set the message content in LTE V2X.
Traffic pattern information content in LTE V2X can include:
· Traffic periodicity, timing offset, SL priority information (i.e., PPPP), logical channel identity, message size, traffic destination ID, and reliability information (i.e., PPPR). 
Since NR V2X also supports semi-static grants for periodic sidelink traffic, similar UE assistance information should be reported to gNB with UE-based reporting based on available traffic. No new information seems necessary for assistance information reporting related to semi-static/periodic traffic patterns in NR V2X.
Proposal 1: NR V2X should have similar UE assistance information reporting mechanism as in LTE V2X for semi-static periodic traffic patterns in UL and SL.
· Similar message content related to periodic traffic patterns as in LTE V2X.
· Similar reporting condition (based on sidelink traffic availability at UE) as in LTE V2X.
Sidelink UE Information message:
In LTE V2X, sidelink UE information message is used by UE to inform the network that UE is interested in or no longer interested in receiving sidelink communication, or when releasing previously configured resources for sidelink communication. 
The SidelinkUEInformation message in LTE V2X can carry information about the reception carrier frequencies on which UE is interested to receive sidelink communication, transmission carrier frequencies on which UE is interested to transmit sidelink communication, synchronization reference used by UE, and list of destination IDs for sidelink communication.

Similar information reporting should be included in NR V2X, and further information content can be considered depending on Rel-16 NR V2X WI progress. Since NR V2X can operate on FR2 bands and beamforming based directional antennas can be deployed at the front and back of the vehicles, different interference characteristics are expected in NR sidelink compared with LTE.

Proposal 2: NR V2X should have similar sidelink information reporting message with similar content as in LTE.
· Additional information FFS.


Measurement reporting in V2X:
In LTE V2X, UE can be configured with CBR measurement reporting for congestion control. When the measured CBR is above or below a pre-configured threshold on a resource pool, a report can be triggered based on Event-V1 or Event-V2. Since NR V2X has more frequent use of aperiodic traffic and supports unicast/groupcast transmissions, enhancements to LTE V2X CBR reporting framework can be useful for congestion control in NR V2X. 

Proposal 3: Enhancements to LTE CBR and sensing measurement reporting can be considered in NR V2X. 

In addition, measurement reporting of location information is available in LTE. LTE V2X can configure resource pools based on UE’s geographical location and zone ID. Utilizing geographical information for resource allocation can improve spectral reuse and reduce near-far effect in sidelink. Similar type of location reporting can be considered as baseline in NR V2X. Since NR V2X supports unicast/groupcast/broadcast type transmissions and has more diverse range of use cases with stringent latency/reliability requirements, it is beneficial to introduce enhancements to location reporting mechanism in NR V2X. For example, resource pool configuration can be based on different range of UE speed or UE’s direction of travel in a highway scenario as well as geographical zone information of UE location. Speed and directional information can also be utilized at gNB for better handover prediction performance and for more accurate management of platoon-based NR V2X deployments.

More specifically, following enhancements can be investigated for UE location reporting in NR V2X.

· One potential area of enhancement can be event-based report triggering for UE’s geographical location. For example, when UE enters into a zone-ID or leaves out of a zone-ID, a report can be triggered. Resource pool utilization can be improved by the network if such information can be made available dynamically. 
· Another potential improvement is the introduction of vehicle speed and direction of travel information reporting in NR V2X. Event-based reporting can be defined based on UE’s speed exceeding over or falling below a pre-configured threshold. If UE changes its direction of travel in a highway environment, an event-based report can be triggered. 

We propose the following:

Proposal 4: On UE reporting of location/speed/direction of travel information, study potential benefits of the following enhancements:
· Event-based report triggering based on entering/leaving a geographical zone
· Event-based report triggering based on going above/below a threshold speed
· [bookmark: _GoBack]Event-based report triggering based on change of travel direction in highway scenario.
Conclusions
We have the following proposals:

Proposal 1: NR V2X should have similar UE assistance information reporting mechanism as in LTE V2X for semi-static periodic traffic patterns in UL and SL.
· Similar message content related to periodic traffic patterns as in LTE V2X.
· Similar reporting condition (based on available sidelink traffic availability at UE) as in LTE V2X.
Proposal 2: NR V2X should have similar sidelink information reporting message with similar content as in LTE.
· Additional information FFS.
Proposal 3: Enhancements to LTE CBR and sensing measurement reporting can be considered in NR V2X.
Proposal 4: On UE reporting of location/speed/direction of travel information, study potential benefits of the following enhancements:
· Event-based report triggering based on entering/leaving a geographical zone
· Event-based report triggering based on going above/below a threshold speed
· Event-based report triggering based on change of travel direction in highway scenario.
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