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Introduction
In RAN#68 the SI on LTE-Based V2X Services [1] was approved, one of the SI objectives is as follows:
3) For support of Uu transport for V2V, and PC5/Uu transport for V2I/N and V2P services (to be completed by RAN#72 – June 2016), at least including:
a) Evaluate the feasibility of Uu transport for V2V and V2P in terms of meeting latency requirements, network coordination required, resource efficiency, and energy efficiency of UE,. [RAN1, RAN2, RAN3]
b) Identify and evaluate enhancements required to support each of eNB type and UE type RSU [RAN1, RAN2, RAN3]. According to the current SA status, RAN2 will not study solutions for UE-to-UE relaying based on a new architecture for UE-type RSU.
c) Identify and evaluate the necessity of enhancements to multi-cell multicast/broadcast for reduced latency and improved efficiency [RAN1, RAN2, RAN3].
Considering possible scenarios of Uu based V2V, the following agreement on macro eNB deployment has been included in [2]:
“If macro eNBs are deployed for Urban case, ISD of macro eNB is 500 m and the wrap around model in Figure A.1.3-1 is used.
If macro eNBs are deployed for Freeway case,
· Option 1 (baseline): eNBs are located along the freeway 35m away with 1732m ISD in Figure A.1.3-2.
· Option 2 (optional): Wrap around method of 19*3 hexagonal cells with 500m ISD in Figure A.1.3-3.”
The detailed simulation parameters for example propagation models for eNB-UE link are still missing. In this contribution we discuss various aspects related to eNB-UE link for V2V service including channel models and other simulation parameters. In addition, issues related to road side unit (RSU) are discussed here as well.
Simulation parameters for eNB-UE link 
As stated in [1], “Support for PC5 transport for V2V services shall be given the highest priority until RAN#70,” and hence the evaluation assumptions agreed in RAN1#82 focus on simulation aspects related to PC5 interface, as it could be expected. However, as discussed in [5], “V2V includes the exchange of V2V-related application information between distinct UEs directly and/or, due to the limited direct communication range of V2V, the exchange of V2V-related application information between distinct UEs via infrastructure, e.g., RSU.”, V2V communication via infrastructure is part of the approved study item [1] although the concept development of V2V communication based on Uu interface can take place at a later phase after PC5 based V2V concept. In order to prepare the evaluation framework for the upcoming evaluations including infrastructure-based communications, it is useful to consider evaluation assumptions needed for Uu based V2V at earlier phase. Moreover, some aspects of PC5-V2V may be impacted by eNB deployment as well, for example in case PC5 V2V and Uu share the same spectrum or if eNB assistance is assumed for PC5 V2V operation. 

In [2], two different deployment scenarios were selected for the purpose of evaluating V2V concept and the deployment of macro eNB was agreed as well. Most of the simulation parameters for direct V2V communications over PC5 have been agreed and included in [2]. In the following we present our proposals for eNB-UE link simulation parameters, which are currently missing. We have tried to maximize the similarity with models used for direct V2V via PC5. 

Considering pathloss model for urban case, WINNER+ B1 Manhanttan grid pathloss model can be reused since the proposed model comprises two propagation types: the LOS, which is applicable when transmitter and receiver are placed on the same street and NLOS if they are on different streets. No modification is needed if applying WINNER+ B1 Manhanttan grid pathloss model for eNB-UE link simulation in urban scenario. In case of freeway, with the assumption of antenna is usually mounted on the top of vehicles, LOS can be assumed in eNB-UE link. Therefore LOS component in WINNER+ B1 can be used with proper value of antenna height. The log-normal distribution of shadowing fading with standard deviation of 3dB (LOS) and 4dB (NLOS) can be reused from [2]. Similar for fast fading, the fading model from [4] can be used. Regarding to the spectrum for eNB-UE link, both 2GHz and 6GHz should be considered as RSU can be operated in standalone mode or part of eNB. The following Table 1 summarize the simulation assumption for eNB-to-vehicle UE link. Naturally, the proposed simulation parameters can be used for the evaluation of V2I as well.

[bookmark: _Ref430516411]Table 1 Assumption for eNB-vehicle UE link
	Parameter
	Urban case
	Freeway case

	Pathloss model
	WINNER+ B1 Manhattan grid layout (Pathloss at 3 m is used if the distance is less than 3 m)
	Only LOS component in WINNER+ B1

	eNB antenna height
	10m
	Baseline: 35m (ISD 1732m)
Optional: 10m (ISD 500m)

	Shadowing distribution
	Log-normal
	Log-normal

	Shadowing standard deviation
	3 dB for LOS and 4 dB for NLOS
	3 dB

	Decorrelation distance
	10 m
	25 m

	Fast fading
	NLOS in Section A.2.1.2.1.1 or A.2.1.2.1.2 in [4] with fixed large scale parameters during the simulation.



Proposal 1: Include the simulation parameters proposed in Table 1 into TR36.885 for eNB-UE link evaluation.

Discussion on RSU related issues
[bookmark: _GoBack]When discussing V2V over infrastructure, it is necessary to consider road side unit as well, which is an entity supporting V2I/V2V/V2N service that can transmit to, and receive from, a UE. RSUs can play key roles in V2V communication via infrastructure and hence need to be taken into account for performance evaluation. 

Different RSUs might be defined to fulfill different needs. For example, from ETSI 202 663 there are potential use cases as toll collection and AP functionality due to DFS requirements in some bands. In addition one could consider that UE-type of RSU could mean a traffic light or another fixed device installed beside the road. According to TR 22.885 [5] RSU is implemented in an eNB or a stationary UE. The selected RSU implementations will lead to different connectivity options for RSU. 

UE-type RSU can be treated as any other vehicle UE, with possibly different traffic and mobility assumptions. And the connection from vehicle UE to UE-type RSU can be based on PC5. In case of V2I (i.e. vehicle UE to UE type of RSU) via PC5 operated in the same spectrum as direct V2V, V2I will impact the performance of direct V2V. However, in case V2I has dedicated spectrum, no impact from V2I to direct V2V is expected. 

With eNB type of RSU, the connection between vehicle UE and eNB type of RSU can be based on Uu interface and use the same spectrum as V2V. In this case the V2I resource will be multiplexed together with direct V2V resource although different air interfaces are used. The impact from V2I to direct V2V should be evaluated. Similar to the case of UE-type RSU, in case V2I has dedicated spectrum (different from direct V2V communication) or operated over cellular spectrum, no impact on direct V2V communication.

To evaluate the performance when RSUs are deployed, the dropping method needs to be discussed in RAN1, and what kind of functionalities are assumed for different types of RSU (this may require input from other working groups such as SA1). Another aspect is traffic modeling. In case RSU is essentially relaying the messages from one UE to the other UEs, the same traffic model as for direct V2V communication can be assumed here, since the communication content can be the same as in the case of direct V2V communication. However, it is not clear how to model the traffic from RSU unit to other vehicle UEs in case the RSU has special functionalities, e.g. acting as a toll station. Similar considerations apply for UE-type of RSU, as specific traffic generation may apply here as well. 

Observation 1: More clarifications are needed on which type of functionality a RSU would perform in the context of current V2X studies. This is important, e.g. in order to define deployment or dropping model as well as corresponding traffic. 

Conclusions 
In this contribution we have discussed the simulation parameters for eNB-UE link and also the issues related to RSU modeling. Based on the discussion, the following proposal and observation achieved:
Proposal 1: Include the simulation parameters proposed in Table 1 into TR36.885 for eNB-UE link evaluation.
Observation 1: More clarifications are needed on which type of functionality a RSU would perform in the context of current V2X studies. This is important, e.g. in order to define deployment or dropping model as well as corresponding traffic. 
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