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1 Introduction
To enhance mode-3 UEs to support resource pool sharing in Rel-15, a majority of companies (8 out of 13) showed consensus  in the email discussion [1] that sensing and reporting of sensing results by mode-3 UEs should be supported. Then, RAN2 agreed on “FFS on the need of support of new mode-3 sensing report for resource pool sharing.” in the last meeting [2].
This contribution will give further analyses on why and how to support the mode-3 sensing and reporting mechanism. 
2 Discussion
For a mode-3 UE, the resources used for its V2X sidelink transmission are dynamically or semi-statically scheduled by the eNB and can avoid potential collision from the resources allocated for other mode-3 UEs. However, when pool sharing is considered, due to the lack of the awareness of sidelink situation, the eNB cannot be ensured that resources scheduled to a mode-3 UE do not overlap with the ones selected by other mode-4 UEs in the shared resources. Thus the reliability of mode-3 transmission may be severely affected by the collision from mode-4 UEs. This problem is aggravated for the “full pool sharing” scenario, which was agreed to be only supported in Rel-15 [2].

Even though a remedial mechanism was agreed by RAN 1 to enhance the Rel-15 mode-3 UEs configured with SPS as “Rel-15 Mode 3 UEs shall set the resource reservation field in SCI-1 to the SPS period.” [3], so as to enable the Rel-14/Rel-15 mode-4 UEs to identify and avoid the next SPS resources indicated by the reservation filed, this mechanism may still be ineffective in some situations(e.g. congestion happening or some surrounding mode-4 UEs having higher-PPPP packets to transmit) where mode-4 UEs may still occupy those resources already allocated to mode-3 SPS. Also, this mechanism may be useless for Rel-15 mode-3 UEs with dynamic scheduling. Therefore, relying on just RAN1 enhancement on the SCI-1 to Rel-15 mode-3 UEs is typically not sufficient to support the reliability requirements of mode-3 UEs in the shared resource pool.
In order to provide an acceptable performance for Rel-15 mode-3, we think that for resource pool sharing, RAN1/RAN2 not only should consider how to enable the mode-4 UEs evade from the resources scheduled to mode-3 UEs, but also need to consider how to make the eNB be well aware of the situation over sidelink. To achieve this purpose, it is thus necessary for some mode-3 UE(s) to sense and report sidelink resource occupation, i.e. the resources already selected by mode-4 UEs or those available for mode-3 UEs, on those shared resources to assist eNB’s scheduling.

Proposal 1: Rel-15 mode-3 UE(s) should be able to sense and report the resource occupation on the shared resources (i.e. the resources selected by mode-4 or those still available for mode-3) to the eNB, in order to assist eNB’s further scheduling and avoid potential resource collision. 

From our point of view, the mode-3 sensing and reporting mechanism can be based on the existing Rel-14 CBR measurement report framework, in order to minimize specification impact. Specially, the current event-triggered (i.e. V1/V2 event) and periodically-triggered CBR reporting mechanism can be reused, without need of new triggers exclusively introduced for sensing result reporting. Also, all the CBR measurement/reporting configurations (e.g. MeasId, ReportConfigId, MeasObjectId, poolReportId, etc.) of the corresponding resource pool can also be reused. 
The only change is to add the latest sensing results into the measurement report after the reporting procedure is already triggered. Also, the traditional Rel-14 mode-4 sensing mechanism can be also reused for Rel-15 mode-3 UE without any change. Considering the energy conservation, the sensing procedure can be performed only when the mode-3 UE is provided with the associated measurement/report configuration.
Proposal 2: To minimize standard impact, Rel-14 CBR reporting framework can be reused for Rel-15 sensing result reporting; the only change is to include latest sensing results in the measurement report after the reporting procedure is triggered (e.g. based on V1/V2 event or if periodical reporting is  configured).
Proposal 3: The sensing mechanism specified in Rel-14 can be reused for Rel-15 mode-3 UE, and a Rel-15 mode-3 UE performs sensing only when it is configured to report sensing results.

When talking about the mode-3 sensing and reporting, an issue need to be addressed is how to reduce the signalling overhead on uplink. From our understanding, with eNB configuration on V1/V2 event or reporting period, the frequency of reporting can be well controlled by the NW. Besides, in order to reduce signalling overhead further, RAN2 can consider to decrease the message payload needed for sensing results as much as possible. Specially, we think the Rel-15 mode-3 UEs may not need to report the sensing result of the whole mode-3 resource pool, and perhaps only a portion of the resources (e.g. part of the subframes included in the mode-3 pool) can be reported, instead of the whole pool. This set of resources to be reported can be configured by eNB, and with this configuration, the signalling payload will be reduced as well. 
According to the above analyses, we give the following observation and proposal:
Observation 1: With eNB configuration on V1/V2 event or reporting period, the frequency of mode-3 sensing result reporting can be well controlled by the NW.

Proposal 4: To reduce the signalling overhead, only the sensing results of a portion of mode-3 resources need to be reported, instead of the whole mode-3 resource pool, and the resource set for mode-3 sensing result reporting can be configured by the eNB. 

3 Conclusion

This contribution discusses why and how to support the mode-3 sensing and reporting, the observation and proposals are:
Observation 1: With eNB configuration on V1/V2 event or reporting period, the frequency of mode-3 sensing result reporting can be well controlled by the NW.

Proposal 1: Rel-15 mode-3 UE(s) should be able to sense and report the resource occupation on the shared resources (i.e. the resources selected by mode-4 or those still available for mode-3) to the eNB, in order to assist eNB’s further scheduling and avoid potential resource collision. 

Proposal 2: To minimize standard impact, Rel-14 CBR reporting framework can be reused for Rel-15 sensing result reporting; the only change is to include latest sensing results in the measurement report after the reporting procedure is triggered (e.g. based on V1/V2 event or if periodical reporting is  configured).

Proposal 3: The sensing mechanism specified in Rel-14 can be reused for Rel-15 mode-3 UE, and a Rel-15 mode-3 UE performs sensing only when it is configured to report sensing results.

Proposal 4: To reduce the signalling overhead, only the sensing results of a portion of mode-3 resources need to be reported, instead of the whole mode-3 resource pool, and the resource set for mode-3 sensing result reporting can be configured by the eNB.  
4 Reference
[1] R2-1801858, Summary of [100#42] - eV2X Radio resource pool sharing, Oppo.
[2] R2-18xxxxx, Report of 3GPP TSG RAN2#101 meeting.
[3] R1-180xxxx, Draft Report of 3GPP TSG RAN WG1 #92.

 3/3

