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1	Introduction
This contribution raises some issues regarding how to progress the V2V work item in 3GPP, given that there are still some outstanding issues where there needs to be high level alignment to allow us to move forward efficiently.

2	Status as conclusion of the V2V studies
At TSG RAN#70 the V2V work item [1] was agreed to be started. The completion date is set to September 2016. Therefore there is a limited time to make progress, considering also RAN2 and RAN4 work will be needed. 
The following observations are made from the performance results under the agreed evaluation scenarios in [2]:
· In freeway cases, the performance of PC5 interface with enhancements exceeds or approaches 80% average PRR at 320m range.
· In urban cases with 15 km/h, the performance of PC5 interface with enhancements achieves average PRR 90% at 50m range.
· In urban cases with 60 km/h speed, the performance of PC5 interface with enhancements achieves about 60% average PRR at 150m range.
Evaluation results in [2] show that it is challenging to provide sufficient V2V performance reliability in the urban cases for the range of 150m. In addition, the message load can increase further in a PC5 carrier if UE-type RSUs and/or pedestrian UEs also transmit V2X message in the same carrier. 
Therefore, we do not seem to be meeting all of the SA1 requirements [3] applying the current techniques with a 10MHz channel, and we should consider what steps to take in this regard. 
3	Refinement of the urban scenario together with adoptive message frequency 
There are 2 scenarios in SA1 TR22.885 that cover the urban use cases for V2V. The requirements for those scenarios are shown in Table 1 below.

Table 1: Example parameters for V2X Services
	
	Effective distance*
	Absolute speed of a UE supporting V2X Services
	Relative speed between 2 UEs supporting V2X Services
	Maximum tolerable latency
	Minimum radio layer message reception reliability 
	Example Cumulative transmission reliability***

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

	#5 (urban intersection)
	50m
	50km/h
	100km/h
	100ms
	95%
	-

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



RAN1 has modelled the NLOS/urban scenario for both 50 m and 150 m range. However for both cases the SA1 requirements are applied generically to cover any 2 vehicles A and B anywhere within the required range within the simulation scenario. This may have led to overly conservative results due to the 150m range being required to be met even when vehicle A and B are not on the same street. 
Possible new approach:
A more accurate evaluation may be to separately evaluate the link level relationships between any two vehicles A and B in the following way: 
· When vehicle A and vehicle B are on different streets perpendicular to each other then they should follow the message reliability and range requirements of the “Urban Intersection” scenario – including the NLOS component when separated by the corner of a building.  Note that for the case where vehicles A and B are on parallel streets then - due to the size of the buildings having a larger width than 150m - there would be no required reception. This approach should help with the intersection scenario with NLOS since a comparison between different ranges shows that 50m range has better reliability compared to 150 m range [2]. 
· When vehicle A and vehicle B are on the same street they should follow the message reliability and range requirements of the “NLOS/Urban scenario” (it may be that the NLOS component here is not relevant – possibly the existing shadowing coefficient is sufficient to model penetration loss of other intermediate vehicles between Vehicle A and Vehicle B). 
Also according to SA1 requirements the minimum car speed for urban cases is 30 km/s with a periodic traffic which generates messages every 100 ms, while in RAN1 simulations the car speed is set to 15 km/h with the same message periodicity. SA1 has had some discussion on the possibility of reducing the message generation periodicity especially for vehicles that are densely packed in urban scenarios and likely to be slow-moving and not require such fast reaction times. It seems there was no agreement so far in SA1 to soften the “transport” requirements (i.e. what the RAN should provide). However a further improvement can be achieved by reducing the message generation periodicity especially for cases that the cars are moving slower than 30km/h. This would help to reduce the message load and increase the reliability in urban scenarios. 
Proposal 1: It is proposed to evaluate whether the above approach together with some small change in message generation periodicity would help the reliability issues of V2V for urban scenarios. 
4	Additional radio techniques
We could also consider whether additional techniques could be used to help our system to meet SA1 requirements in high density scenarios. However, given that we really need to complete the LTE V2V work quickly and within the documented WI timescales to allow LTE technology to take advantage of the V2V opportunity, any new technique would need to:
· clearly provide benefit in allowing us to meet SA1 requirements
· not require large changes to chipset designs
· be reasonably simple to standardize
· be something that does not reduce the attractiveness of LTE V2V to car manufacturers.
2 techniques worth considering are described below:
Code division multiplexing (CDM) on the sidelink channel
Reducing the level of FDM and introducing CDM on top of orthogonal subcarriers will help to remove inband emission issues. In addition to resolving inband issues CDM can also help when the users select the same resources - that is more likely to happen if we reduce the level of FDM. In V2X systems packets are generally transmitted more than once by a user to achieve the link budget requirements. One of the issues with the CDM is that a user must differentiate between the signals from a near user and a far user (near-far effect). To resolve the near-far effect successive interference cancelation (SIC) could be used. 
Multi-antenna techniques
Also multi-antenna approaches could be considered to improve system capacity. 
Proposal 2: It is requested for companies to give their feedback on whether the above techniques could fulfil the stated conditions for their acceptability.
5	Usage of increased spectrum resources
Requiring additional spectrum to carry V2V traffic is quite an unattractive option for the LTE V2V ecosystem, both for consideration on dedicated ITS spectrum and for consideration when traffic is carried on cellular spectrum. So we should try to find other ways of resolving capacity issues first.

6	Conclusion
In this document it is proposed that we should NOT compromise the timelines of the LTE V2V work item, but that we do need to do have some further discussions on which approach to take to move forward in the most appropriate manner. This document raises a few possible paths to take and we propose that they and other approaches are considered further. 
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