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1 Introduction
The study item “RAN-centric Data collection and utilization for NR and LTE” was approved in RAN#80 [1]. One objective of this SI is to study the use cases of LTE-V2X (i.e., PC5 and Uu) and relevant measurement quantities, events and faults for collection and utilization. In this contribution, we give our preliminary considerations on V2X communication. 
2 Discussion
Use case 1: Zone planning
Use case 1-1: To choose the optimal zoning parameters (L, W, Nx, Ny)
The zoning mechanism introduced in Rel-14 V2X is mainly used to reduce interference and collision among different transmitting vehicles. UEs in different zones should use their own zone specific resource pool. The zones are calculated according to the following modulo operation:
x’= Floor (x / L) Mod Nx;

y’= Floor (y / W) Mod Ny;

Zone_id = y’ * Nx + x’,

where the values of x, y in the above equations are specified as the longitude and latitude of the UE’s location respectively. In the specification [2], several values are defined for each zoning parameter:
· The values for length of each zone (L) include: 5m, 10m, 20m, 50m, 100m, 200m, 500m.

· The values for width of each zone (W) include: 5m, 10m, 20m, 50m, 100m, 200m, 500m.

· The number of zones in length (Nx) includes: 1, 2, 3, 4.

· The number of zones in width (Ny) includes: 1, 2, 3, 4.
With so many options, how should the operators decide the optimal zoning parameters (L, W, Nx, Ny)? In our understanding, to decide the optimal zoning configuration at least CBR measurements reported by UEs are required. Furthermore, whether other measurements are also needed, e.g. sidelink data volume, could be for further study.
· Channel busy ratio (CBR): The objective of the CBR measurements is to measure channel utilization of a specific resource pool. CBR measured in subframe n is defined as the portion of sub-channels in the resource pool whose S-RSSI measured by the UE exceed a (pre-)configured threshold sensed over subframes [n-100, n-1]. Based on the CBR measurements, a UE performs transmission parameters adaptation. The transmission parameters include maximum transmit power, range on number of retransmissions per TB, range of MCS, maximum limit on occupancy ratio, etc. The smaller CBR measured, the better user experience would be. If the measured CBR of the resource pool is large, e.g. during 7:00-9:00 am, the operators could downsizing the zone to relieve the channel congestion. 
Proposal 1. At least CBR measurements reported by UEs are needed for zone optimization purpose.
CBR measurement configuration and reporting has been supported in the existing V2X but some enhancements are still required. According to the current V2X specification, CBR reporting is only supported by RRC_CONNECTED UEs.
· For RRC_CONNECTED UEs:

The existing CBR configuration and reporting procedure can be reused for zoning optimization purpose, with some extensions, e.g. location information and timestamp. With location information, operators would know the distributions of the UE and deduce whether the high CBR is caused by two adjacent transmitters or by a large number of sparsely distributed UEs. If it is caused by a large number of UEs, the zoning parameters may need to modify. Otherwise the zoning parameters may be unchanged since the high CBR is just a temporary event. The timestamps could be used to filter out the CBR measurements reported at the same time so that the operators could do further optimization. 
More specifically, the CBR configuration is provided to the UEs in RRCConnectionReconfiguration message using a new measurement Mx, and CBR reporting could base on either periodic or event triggered reporting (V1 and V2). 

Proposal 2. The existing CBR configuration and reporting procedure could be reused for RRC_CONNECTED UEs with some extensions, e.g. for location information and timestamp.

Proposal 3. Introduce a new measurement Mx to trigger CBR measurements.

Proposal 4. Both CBR periodic reporting and event triggered CBR reporting could be used for RRC_CONNECTED UEs.
· For RRC_IDLE UEs:
Although in V2X both RRC_IDLE UEs and RRC_CONNECTED UEs perform CBR measurements, idle UE would not report the measured CBR. However, to get the whole picture of the channel utilization of a specific resource pool, RRC_IDLE UEs could also report their measured CBR results. If not, the network may not get the channel utilization information of some resource pools since the network may not configure any RRC_CONNECTED UEs into mode-4.
The possible solutions could be that the CBR measurements are logged and reported- like legacy logged MDT. More specifically, the configurations are transferred to UEs via LoggedMeasurementConfiguration message. After CBR measurements logging, an indicator indicating the availability of logged CBR measurements may be included in RRCConnectionSetupComplete message or RRCConnectionResumeComplete message during connection establishment. Furthermore, the indicator can also be included in some other uplink RRC messages at every transition to RRC_CONNECTED mode. Then the network may decide to whether to retrieve the logged CBR measurements based on this indicator.
Proposal 5. Support RRC_IDLE UEs to report CBR measurements using logged MDT procedures.
Proposal 6. An indicator indicating the availability of logged CBR measurements is included in some uplink RRC messages when transits to RRC_CONNECTED.
Use case 1-2: To make the optimal mapping between resource pools and zones.
In Rel-14 only one pool per zone is configured. In Rel-15, with the introduction of PC5 CA, up to 8 resource pools could be configured for a zone. To achieve better compromise between resource overhead and sidelink performance, operators should decide how many resource pools and which resource pools are allocated for a specific zone. When doing the mapping, the information listed in use case 1-1 is also beneficial.
Use case 2: UE mode selection
V2X sidelink communication could be further classified into mode-3 and mode-4. In mode-3, sidelink resource is granted by eNB while in mode-4 autonomous resource selection based on sensing is used. To avoid potential collision/congestion in mode-4, at least the resource utilization information should be collected so that the network could decide whether or not to configure the UEs to mode-4. The measurements need to be collected by the network include:
· CBR measurements: This measurement reflects the channel busy status of a specific resource pool. If the measured CBR of the resource pool is high at present, the network should not configure more UEs into mode-4 in the later time period. 
· Sensing results: This measurement indicates which transmitting resources are available/ unavailable. Compared to CBR measurements, sensing results is more refined. There may be the case that the measured CBR is high but still having some available transmitting resources as indicated by the sensing results. In this case the network can still configure a few UEs into mode-4 although the CBR is high. 
CBR measurement configuration and reporting for zone planning purpose could be reused for UE mode selection use case. In the following, we would give our considerations on sensing configuration and reporting. 
In Rel-14, sensing is only performed by mode 4 UEs for (re)selection of sidelink resources. Based on sensing results, the UE (re)selects some specific sidelink resources and reserves multiple sidelink resources. However mode 4 UEs would not report their sensing results. In Rel-15 eV2X, sensing results reporting are agreed to support but it is only supported by mode 3 UEs and the sensing results are only about shared resource pools. 
To better understand the channel utilization of a specific resource pool for further UE mode selection, mode 4 UEs should also report the sensing results to the network. To be consistent with the legacy MDT procedure, mode 4 UEs in RRC_CONNECTED could report their sensing results in the MeasResults along with other measurements. Similar to CBR measurement, a new measurement My needs to be introduced to trigger the sensing. Sensing reporting could be periodic or event-triggered according to existing RRM configuration for events Ax, Bx or Vx. For mode 4 UEs in RRC_IDLE, logged MDT procedures could be applied for sensing logging and reporting. 
Proposal 7. Introduce a new measurement My for RRC_CONNECTED UEs to trigger sensing measurements.

Proposal 8. Sensing reporting could be periodic or event-triggered according to existing RRM configuration for events Ax, Bx or Vx.
Proposal 9. Logged MDT procedure is applied for sensing logging and reporting for RRC_IDLE UEs.

Proposal 10. Consider the following two use cases in this SI:

1. Zone planning (“zone parameters optimization” and “zone-resource pool mapping”);

2. UE mode selection

3 Conclusion

In this contribution, we provide our considerations on V2X use cases and measurements. 

Proposal 1. At least CBR measurements reported by UEs are needed for zone optimization purpose.
Proposal 2. The existing CBR configuration and reporting procedure could be reused for RRC_CONNECTED UEs with some extensions, e.g. for location information and timestamp.

Proposal 3. Introduce a new measurement Mx to trigger CBR measurements.

Proposal 4. Both CBR periodic reporting and event triggered CBR reporting could be used for RRC_CONNECTED UEs.
Proposal 5. Support RRC_IDLE UEs to report CBR measurements using logged MDT procedures.
Proposal 6. An indicator indicating the availability of logged CBR measurements is included in some uplink RRC messages when transits to RRC_CONNECTED.

Proposal 7. Introduce a new measurement My for RRC_CONNECTED UEs to trigger sensing measurements.

Proposal 8. Sensing reporting could be periodic or event-triggered according to existing RRM configuration for events Ax, Bx or Vx.
Proposal 9. Logged MDT procedure is applied for sensing logging and reporting for RRC_IDLE UEs.

Proposal 10. Consider the following two use cases in this SI:

1. Zone planning (“zone parameters optimization” and “zone-resource pool mapping”);

2. UE mode selection
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