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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 this SI is to study the use cases and benefits of RAN centric Data utilization for LTE-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 will discuss the potential use cases for LTE-V2X optimization.
2 Discussion
V2X services can be provided by PC5 interface or Uu interface as speicified in [2]. Compared with MBB service, in Uu interface, following schemes are introduced to support LTE-V2X:

- Supporting multiple active SPS configurations;

- Shorter MCCH repetition period, modification period and MCH scheduling period for MBSFN/SCPTM.

Given that the existing mechanisum in Uu can be reused if above schemes need to be optimized, we mainly focus on the optizimation of PC-5 interface in this paper.
2.1 optimization on zone based resource pool configuration 
In LTE V2X, the V2X sidelink communication can be classified into two modes:
· Scheduled resource allocation (Mode 3), for connected UE only
· UE autonomous resource selection (Mode 4), for connected UE, idle UE or out of coverage UE.
Regarding to Mode 4, for the out of coverage UE, the mapping between resource pool and zone in which UE is located is pre-configured, while for the in coverage UE, the mapping between the zones and V2X sidelink communication transmission resource pool may be configured by SIB21/SIB26. Considering that the UEs may distribute in different zones in non-uniform form, and 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. The collision probability and resource efficiency are different under different scenarios. Therefore, if the UEs can log and report the utilization of sidelink resource within the zone, it will be helpful for the eNB to optimize the zone based resource pool configuration, i.e., adjust the size of resource pools. This can also be applied to out of coverage scenario, given that even for out of coverage UEs, the resource pool configuration can be re-written by the network when UE enters RRC_CONNECTED state.
In LTE V2X, CBR which is used to measure channel utilization of a specific resource pool has been specified, and it can be reported to the eNB for connected UE, and both periodic reporting and event triggered reporting are supported. However, for the idle UEs. CBR logging and reporting is not supported, in our understanding, for idle UEs, they may experience busy channel or light channel, which impacts the collision probability and resource efficiency, if these information is logged and reported to eNB when they enter into RRC_CONNECTED state, it is helpful for the network to optimize the resource pool configuration.

Observation 1: Logged CBR measurement in RRC_IDLE is helpful for resource re-configuration if reported to eNB when UE enters RRC_CONNECTED state.

Proposal 1: The use case of optimization on zone based resource pool configuration for LTE V2X is captured in TR 37.816.
2.2 optimization on mode selection 

As mentioned above, there are two transmission modes in LTE V2X, the pros and cons of these modes are listed in Table 1.

Table 1 Pros and Cons of Mode 3 and Mode 4

	Resource allocation Mode 
	Pros
	Cons

	Mode 3
	No collision. 
High resource efficiency is expected.
	The UE needs to enter into RRC CONNECTED mode, and the delay is larger since UE need to obtain configured grant firstly.

	Mode 4
	If the size of resource pool is large, there will be less delay for sidelink communication transmission.
	Higher collision probality and lower resource efficiency.


From network perpective, based on the consideration of network load and individual advantage for each mode, eNB can send dedicated RRC signaling to RRC-connected UE to indicate the transmission mode. To assist eNB to make such decision, CBR reporting and sensing result reporting are considered and specified.

The CBR measurement can reflect the channel busy status of a specific resource pool. However, for a specific UE, the CBR can not reflect how much resources are available, for instance, when the UE has a service with low PPPP value (i.e., with high priority), although the CBR is high, the aviable resources for this UE are still very large, therefore, this UE can also be configured using mode-4. In LTE-V2X, the sensing results are used to indicate which transmitting resources are available/unavailable. In theory, network can make decision on transmission mode based on the received CBR and sensing results. Unfortunately, only relying on these two measurement results seems not enough. Given that in the sensing procedure, the available resources are selected according to the RSRP threshold of sidelink. As described in [3], if the ratio of candidate resources is smaller than 20%, then the RSRP threshold of sidelink which is configured by network will be increased by 3dB until the candidate available resources is larger than 20%. Therefore, to better understand these available resources, the network should also be able to obtain the updated RSRP threshold of sidelink.
Observation2: CBR measurement and sensing results with some enhancements are helpful for the transmission mode selection.
Proposal 2: The use case of optisimation on transmission mode selection for LTE V2X is captured in TR 37.816.
2.3 optimization on QoS monitoring and reporting 

As the analysis above, CBR can only reflect the channel utilization of specific resources, however, the real QoS of sidelink transmission such as transmission latency, reliability etc. are not well evaluated. To assist the operator to optimize the network (e.g., adjust resource) and improve V2X service’s performance, sidelink QoS monitoring and reporting can be considered, which can provide more detailed information about the quality of sidelink transmissions. 
Proposal 3: The use case of optisimation on QoS monitoring and reporting for LTE V2X is captured in TR 37.816.
3 Conclusion

In this contribution, we have discussed some enhancements on LTE V2X to help optimizing the network, and we have the following observations:
Observation 1: Logged CBR measurement in RRC_IDLE is helpful for resource re-configuration if reported to eNB when UE enters RRC_CONNECTED state.
Observation2: CBR measurement and sensing results with some enhancements are helpful for the transmission mode selection.

Based on these observations, we have the following proposals:

Proposal 1: The use case of optimization on zone based resource pool configuration for LTE V2X is captured in TR 37.816.
Proposal 2: The use case of optisimation on transmission mode selection for LTE V2X is captured in TR 37.816.

Proposal 3: The use case of optisimation on QoS monitoring and reporting for LTE V2X is captured in TR 37.816.
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