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1 Introduction
In the last meeting, sensing and reporting of mode 3 UEs for resource pool sharing was agreed [1]. An email discussion has been carried out to discuss possible options. However, there are still some remaining issues related to the event-triggered reporting that need further study. In this contribution, we discuss the possible events to trigger Mode 3 sensing result reporting.
2 Mode 3 Sensing and Reporting

2.1 How mode 3 UE Performs Sensing 
In general, when a mode 4 UE performs resource selection, it evaluates the sensing result by determining the set of resource for selection in 3 steps as follows [2]:

Step 1: 
The UE excludes the resource overlapped with other UE’s reservation by decoding the SCI if RSRP_PSSCH is greater than a threshold. 

Step 2: 

The UE orders the remaining resource in ascending order of S-RSSI

Step 3:
The UE performs resource selection from the available resources from step 2 as long as they represent 20% of the resources in the selection window. 
To reduce RAN1 work in defining the sensing procedure of Mode 3 UEs, the sensing procedure of Mode 4 UEs can be used for Mode 3 UEs. 

Observation 1:
Mode 3 UEs perform sensing similar to mode 4 UEs.
2.2 Parameters to Determine the Sensing Result

To perform the sensing described in Section 2.1, a Mode 3 UE has to determine the following parameters: LsubCH, Prsvp_Tx, prio_TX, Cresel, and T2. For a  Mode 4 UE, these parameters are derived from the data to be transmitted in the selected resources. Similarly, for Mode 3 UEs, these parameters can also be derived from the data in its buffer when it evaluates the sensing result. However, if the data is not available at its buffer, these parameters can be determined by the UE.
Proposal 1:
If sidelink data is available at the UE, LsubCH, Prsvp_Tx, prio_TX, Cresel, and T2 are derived from the highest priority PPPP of the data in the buffer. If data is not available, it is up to UE’s implementation to determine these parameters.
2.3 Reporting and Evaluating the Sensing Results

During the email discussion, the majority of companies agree to support periodic and event-triggered reporting. We also think that both periodic and event-triggered reporting is necessary to provide network flexibility. 
Proposal 2:
For Mode 3 sensing report, both periodic and event-triggered reporting are supported

In the email discussion, some companies propose to reuse the existing CBR event triggers to report the sensing results. In event-triggered CBR reporting, i.e., V1/V2 triggering, the UE reports CBR measurements when the measured CBR of the concerned resource pool is greater/smaller than a configured threshold.
From our perspective, CBR measurements and  Mode 3 sensing results serve different purposes. While CBR reporting is used to evaluate the congestion of the resource pool, Mode 3 sensing results is used to indicate a set of available resources for the network. Specifically, CBR change and resource availability change are not always directly related.  For instance, the resource availability for a specific UE could change without the CBR for a specific pool changing. 
In the following, we instead discuss alternative events for Mode 3 sensing result reporting. 
When Mode 3 UEs evaluate the sensing result and perform reporting
Because sensing results use RRC signaling, they will mostly be used by the network to configure SPS resources.  In that case, the network should be provided sensing results when it needs to change the configured resources.  

There can be two cases of this: 

· In one case, the UE may evaluate the sensing result before a configured resource. If the configured resource is no longer available in the corresponding reporting window, the UE may report sensing results to the network so other SPS resource can be scheduled.  
· In the other case, a traffic pattern change (i.e. periodicity/offset) detected by the UE may require the network to schedule new SPS resources.  Reporting of sensing results can therefore be performed when the UE detects such change. 
Proposal 3:
For event-triggered reporting, a Mode 3 UE reports sensing results when one of the following conditions is satisfied

· The UE determines that one of the configured SPS resources within the reporting window is not included in the set of available resources for reporting.

·  The UE detects a change in the periodicity/offset of periodic data

The frequency of evaluating the sensing results can be upto UE implementation.  For example, in the figure below, the case of two SPS configured resources with the same periodicity and different offset is shown and the UE performs evaluation of the sensing results before every other configured resource. 
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The annex shows a draft CR to the latest running RRC CR for sensing and reporting. 
Proposal 4:
Agree on the draft CR in 36.331

3 Conclusion

In this contribution, the following observations were made for some remaining issues of Mode 3 event-trigger reporting.
Observation 1:
Mode 3 UEs perform sensing similar to mode 4 UEs.

Based on this, the following conclusions were made:

Proposal 1:
If sidelink data is available at the UE, LsubCH, Prsvp_Tx, prio_TX, Cresel, and T2 are derived from the highest priority PPPP of the data in the buffer. If data is not available, it is up to UE’s implementation to determine these parameters.
Proposal 2:
For Mode 3 sensing report, both periodic and event-triggered reporting are supported

Proposal 3:
For event-triggered reporting, a Mode 3 UE reports sensing results when one of the following conditions is satisfied

· The UE determines that one of the configured SPS resources within the reporting window is not included in the set of available resources for reporting.

·  The UE detects a change in the periodicity/offset of periodic data

Proposal 4:
Agree on the draft CR in 36.331

4 References

[1] R2-180xxxx – RAN2 #101bis Chairman Notes – RAN2 Chairman.
[2] 3GPP TS 36.213, “Physical layer procedure”, v.14.6.0, March, 2018.

5 Annex – Draft CR to 36.331
	6.3.5
Measurement information elements

–
ReportConfigEUTRA

[…]
The E-UTRA measurement reporting events concerning CBR are labelled VN with N equal to 1 and 2.

Event V1:

CBR becomes larger than absolute threshold;

Event V2:

CBR becomes smaller than absolute threshold.
The E-UTRA measurement reporting events concerning sensingResult of Mode 3 UE are labelled SN with N equal to 1 and 2.

Event S1: 

A configured SPS resource within the reporting window is not included in the set of available resources for reporting 
Event S2: 
A change in the periodicity/offset of periodic data is detected
 […]
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