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1. Introduction
RAN approved Rel-13 Study Item “FS_LTE_V2X (Feasibility Study on LTE-based V2X Services)” and RAN1 started the discussion on the V2V evaluation methodology at the last meeting [1]. According to the WID, RAN2 is going to open the discussion in RAN2 #91bis, so this paper tries to describe the RAN2 issues that would be considered for V2V services. 

2. Discussions
The objective of LTE_V2X is to provide LTE transport for vehicular communications by using the potential capability of LTE. Focusing on V2V services, sidelink procedures is conform to direct data exchanging among V2X-enabled UEs. So, the D2D communication can be utilized as a baseline to V2V transport and minor enhancements would be discussed for effectively supporting SA1 service requirements [2].
Table A.1: Example parameters for V2X Services
	
	Effective range*
	Absolute velocity of a UE supporting V2X Services
	Relative velocity between 2 UEs supporting V2X Services
	Maximum tolerable latency
	Minimum radio layer message reception reliability (probability that the recipient gets it within 100ms)
	Example Cumulative transmission reliability***

	#1 (suburban)
	200m
	50kmph
	100kmph
	100ms
	90%
	99%

	#2 (freeway)
	320m
	160kmph
	280kmph
	100ms
	80%
	96%

	#3 (autobahn)
	320m
	280kmph
	280kmph
	100ms
	80%
	96%

	#4 (NLOS / urban)
	150m
	50kmph
	100kmph
	100ms
	90%
	99%

	#5 (urban intersection**)
	50m
	50kmph
	100kmph
	100ms
	95%
	-

	#6 (campus/ shopping area)
	50m
	30kmph
	30kmph
	100ms
	90%
	99%


2.1 Priority Handling
Typical V2V services use broadcast mechanisms where V2X-enabled UEs broadcasts data related to road safety and traffic efficiency. The traffic data are generated periodically or event-driven from the application layer. Nearby UE continuously monitors data and then delivers the successfully received data to the application layer. In the operation, the role of layer 2/3 is to manage and exchange the data by guaranteeing service requirements. Assuming the emergency stop use case, an application generates a “stationary vehicle warning” message when a car stops suddenly in middle of the street [2]. The message is an event-driven DENM message and it should be handled with high priority. So, the priority handling of road safety data is an essential feature for V2X services. Therefore, the priority handling should be supported in RAN2 LTE V2V spec. 
One concern is that the Rel-12 D2D spec. doesn’t provide priority handling features that are requisite to road safety applications [3]. Hence, the LTE V2X should consider the Rel-13 eD2D discussion at least for priority handling feature. Assuming the Rel-13 eD2D discussion on priority handling, priority would be associated with logical channels, so the mechanism can be considered for V2V communications. 
Proposal 1. Priority handling should be supported for V2V services.
2.2 Scheduling

The LTE D2D includes Mode 1 and Mode 2 schemes for resource allocation. Focusing on the Mode 2 procedure, UE autonomously determines radio resources for data broadcast and the procedure doesn’t have any guidelines for selecting MCS and TB size in the spec. In addition, the data is broadcasted via physical layer without any limitations such as collision handling among other Tx UEs. Thus, the transmission may not be successfully transferred due to collision and half-duplex feature. Therefore, it is needed to devise a way to avoid collision and excessive resource occupation.
In order to efficiently manage the Mode 2 procedure for V2V services, a certain level of scheduling guideline would be specified in the spec. which is similar to logical channel prioritization for uplink transmission. The procedure should ensure prioritized transmission of higher layer packets and consistent operation among Tx UE. 

Moreover, maximum data rate per UE would be required to avoid congestion. As V2V service needs bigger data than public safety services, any UE’s excessive resource occupation might be happened often. Therefore, each UE’s allowed data rate should be configured below a certain rate to reduce congestion.
Proposal 2. Maximum data rate should be configured to reduce collision among Tx UEs.
2.3 Multiplexing
Rel-12 D2D supports the configuration of resource pools up to 4, but the Tx UE can use one pool for transmission. The V2V communication will need multiple resource pools and it would be decided in the Rel-13 eD2D discussion. The resource pool configuration is associated with priority handling of Mode 2, and the feature is also related to multiplexing in MAC layer. 
Assuming pools are mapped to different priorities, the highest priority data is allocated to the highest priority pool. In this case, only the strict mapping is allowed, for example, a UE sends the highest priority data via the pool and other buffered data will be sent at the next chance of transmission. Hence, the prioritized allocation mechanism may prohibit multiplexing among prioritized logical channels which reduces utilization and throughput. 
On the contrary, if lower priority data occupy the higher priority pool resource by allowing multiplexing among logical channels, the possibility of congestion in higher priority resources may be increased. 
As the Mode 2 uses contention-based resource allocation, the spec. should provide that the highest priority data are transmitted with reduced contention probability for enhancing reliability. Hence, we propose not to allow multiplexing among different priority data to avoid collision in the highest resource pool.
Proposal 3. Multiplexing should not be allowed among logical channels associated with different priorities.
3. Conclusion
In this contribution, we have reviewed the RAN2 issue that should be considered for LTE V2V communications and have proposed the followings:

Proposal 1. Priority handling should be supported for V2V services.
Proposal 2. Maximum data rate should be configured to reduce collision among Tx UEs.
Proposal 3. Multiplexing should not be allowed among logical channels associated with different priorities.
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