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1 Introduction

The new Rel-16 SI “Study on RAN-centric data collection and utilization for LTE and NR” was approved at the RAN#80 meeting and updated in [1]. One of the objectives of the SI is to study the use cases and benefits of RAN centric Data utilization for V2X as shown below:

	Study the use cases and benefits of RAN centric Data utilization, e.g. SON features including mobility optimization (cell and beam based), RACH optimization, load sharing/balancing related optimization, coverage and capacity optimisation, Minimization of Drive testing (MDT), URLLC optimisation, LTE-V2X (i.e., PC5 and uu), etc., applicable to different scenarios in NG-RAN, MR-DC connected to 5GC and EPC and LTE and take NR new features, e.g., beam, network slice, BWP, duplication etc. into account [RAN3, RAN2].


In this paper, we discuss the use cases and solutions for V2X optimization.
2 Discussion
V2X services can be provided by PC5 interface and/or Uu interface as specified in [2]. We discuss the use cases of V2X optimization on PC5 interface and Uu interface in following separate sub-clauses.
2.1 V2X optimization on Uu interface
Following use cases can be taken into account for V2X optimization on Uu interface.

· Unicast - Mismatching between SPS configuration and traffic pattern
For V2X communication via Uu interface, UE assistance information can be provided to eNB. The UE assistance information includes parameters (e.g. a set of preferred SPS interval, timing offset with respect to subframe 0 of the SFN 0, LCID and maximum TB size based on observed traffic pattern) related to the SPS configuration. For V2X communication in uplink, up to maximum 8 SPS configurations with different parameters can be configured by eNB and all SPS configurations can be active at the same time. Generally, the introduction of SPS for V2X aims to reduce the latency. In some cases, the eNB may configure an improper SPS different from the UE preferred one. Some UEs may tolerate the configuration due to inaccurate traffic pattern. Some UEs cannot tolerate the configuration due to accurate traffic pattern. In this case, the UEs in the latter case would like to indicate the problem to the eNB. Then the eNB can take care of the configurations for these UEs.
Observation1: For V2X communication via Uu interface, there may be mismatching between SPS configuration and traffic pattern.

· Multicast – SC-PTM/ MBSFN latency
For broadcasting V2X messages, SC-PTM or MBSFN transmission can be used. Currently, in order to reduce SC-PTM/ MBSFN latency, shorter (SC-) MCCH repetition period for SC-PTM/ MBSFN, modification period for SC-PTM/ MBSFN and MCH scheduling period for MBSFN are supported. However, there may be UEs who experience poor radio condition and are not able to receive the V2X messages via multicast transmission. Besides, even the eNB may take the latency into account, since there is no feedback mechanism in multicast transmission, there will be introduce much latency in the V2X message transmission e.g. using unicast to recover the missing transmission. In these cases, these UEs can indicate the problem to the eNB to optimization the V2X messages transmission.
Observation2: There are problems e.g. latency, transmission failure, in V2X communication via multicast.
· Use cases for LTE Uu interface
V2X communication via Uu interface reuses the access technology of LTE. Then the problems e.g. connection failure due to intra-LTE mobility, too early handover with no radio link failure, ping-pong, RACH collision probability, access setup delay, also exists in V2X communication via Uu interface, which has critical impacts on user experience and overall network performance. In order to improve the performance, the use cases for LTE e.g. mobility optimization, RACH optimization, MDT should be applied for V2X optimization.

Observation3: The problem e.g. connection failure, RACH collision etc. in LTE exists in V2X communication via Uu interface.
Proposal1: Above use cases are taken into account when to optimize V2X communication via Uu interface.
2.2 V2X optimization on PC5 interface

Support of V2X services via PC5 interface is provided by V2X sidelink communication, which is a mode of communication whereby UEs can communicate with each other directly over the PC5 interface. This communication mode is supported when the UE is served by E-UTRAN and when the UE is outside of E-UTRAN coverage.
2.2.1 In coverage
· Resource allocation mode selection
The UE supporting V2X sidelink communication can operate in two mode for resource allocation if in coverage:
· Scheduled resource allocation (Mode 3), and

· UE autonomous resource selection (Mode 4).
For Mode 3, the UE needs to be in RRC_CONNECTED mode in order to request transmission resources from the eNB. For Mode 4, the UE needs to receive system information to acquire the resource pools and optional zones configurations. The UE on its own selects resources from resource pools. Following figure shows the Pros and Cons of Mode 3 and Mode 4.

Figure 1 The Pros and Cons of Mode 3 and Mode 4

	Resource allocation Mode 
	Pros
	Cons

	Mode 3
	No collision. 
No resource reservation. Thus high resource efficiency is expected.
	The UE needs to enter into RRC CONNECTED mode and requests resources for each sidelink communication transmission. Thus the delay will be introduced.

	Mode 4
	If the resource in the resource pools are configured densely, there will be less delay for sidelink communication transmission.
	Collision.
Resource reservation, thus low resource efficiency is expected.


Obviously, each Mode has Pros and Cons. In some cases, there may be plenty of UEs that select Mode 4. However, there may be no enough resource pools for selection. Then the collision probability increases significantly. Besides, there may be UEs that select Mode 3 and experience relative high latency on the resource request. These problems should be reported to the eNB in order to improve the configuration. 
Observation4: The resource allocation mode selection impacts the V2X communication performance.
Based on the discussed above, to avoid the potential collision in mode 4 or high latency on the resource request in mode3, the related measurements should be collected by network in order to configure the suitable mode. Currently, the UE using scheduled resource allocation may be configured to perform sensing and report the sensing result, and the sensing results can indicate which transmitting resources are available/unavailable. Based on the sensing results, the network can determine whether mode4 can be configured or not based on the availability of resources. Therefore, for the UEs in RRC_CONNECTED, sensing results could be reported via RRC message, and for the UEs in RRC_IDLE, sensing results could be logged and reported when enter into RRC_CONNECTED.   
Observation5: sensing results in RRC_IDLE and RRC_CONNECTED is helpful for mode selection if reported to eNB.
· Zone planning
In Mode 4, if the mapping between the zones and V2X sidelink communication transmission resource pools is configured, the UE selects V2X sidelink resource pool based on the zone the UE is located in. Considering that the UEs may distribute in different zones in non-uniform, the resource utilization in different zones may be different. For example, the zone covering road usually serves many V2X UEs, while the zone covering formland, forest usually serves a few of V2X UEs. Then the collision probability and resource efficiency are different. Therefore, if the UEs can report its utilization of sidelink resource with the zone information, it will helpful for the eNB to improve the zone configuration, e.g. adjust the size of the zones or adjust the number of resource pools. 
Observation6: Different zone configurations impact the V2X communication performance, e.g. collision probability, resource efficiency.
Additionally, for selection of sidelink resources, the UE can perform sensing on the sidelink resource pools. Based on the sensing results, the UE selects some specific sidelink resources. A UE in RRC_CONNECTED can be configured to report CBR measurement results with periodic reporting or event triggered reporting. Currently, the CBR reporting reflects the channel utilization when the UE in RRC_CONNECTED. When UE in RRC_IDLE, the UE may experience busy channel or light channel, which can reflect the collision probability and resource efficiency. If these information is logged and reported to eNB when enter into RRC_CONNECTED. It is helpful for resource configuration.
Observation7: Logged CBR measurement in RRC_IDLE is helpful for resource configuration if reported to eNB in RRC_CONNECTED mode.
Proposal2: Above use cases of mode selection and zone planning are taken into account when optimize V2X communication for in-coverage scenario.
2.2.2 Out of coverage
In out-of-coverage scenario, there is only Mode 4 for resource acquisition. The mapping between the zone(s) and V2X sidelink resource pools is pre-configured. There is the same issue of zone planning as analyzed above. In order to assist the operators to pre-configure the resource pools efficiently, the UEs out of coverage can report the CBR measurement and other resource utilization information to the eNB when move into coverage. In this case, the measurement should logged in case of out-of-coverage. 
Observation8: Logged CBR measurement and other resource utilization information on pre-configured resource pools is helpful for operators to pre-configure the zone and resource efficiently.
Proposal3: Out-of-coverage scenario is taken into account when optimization V2X communication.
3 Conclusion

This contribution discussed the need for sidelink measurements that are used for sidelink V2X optimization and we have the following proposals:
Observation1: For V2X communication via Uu interface, there may be mismatching between SPS configuration and traffic pattern.

Observation2: There are problems e.g. latency, transmission failure, in V2X communication via multicast.

Observation3: The problem e.g. connection failure, RACH collision etc. in LTE exists in V2X communication via Uu interface.

Proposal1: Above use cases are taken into account when to optimize V2X communication via Uu interface.
Observation4: The resource allocation mode selection impacts the V2X communication performance.

Observation5: sensing results in RRC_IDLE and RRC_CONNECTED is helpful for mode selection if reported to eNB.

Observation6: Different zone configurations impact the V2X communication performance, e.g. collision probability, resource efficiency.

Observation7: Logged CBR measurement in RRC_IDLE is helpful for resource configuration if reported to eNB in RRC_CONNECTED mode.
Proposal2: Above use cases of mode selection and zone planning are taken into account when optimize V2X communication for in-coverage scenario.
Observation8: Logged CBR measurement and other resource utilization information on pre-configured resource pools is helpful for operators to pre-configure the zone and resource efficiently.
Proposal3: Out-of-coverage scenario is taken into account when optimization V2X communication.

The corresponding Text Proposals are provide in [3] to reflect above proposals.
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