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Discussion
1. Introduction
In RAN Plenary #70, WI on V2V services based on LTE sidelink was agreed, and in the following RAN WG4 #78 and #78bis, V2V coexistence simulation parameters were also approved [4]. One of the objectives of WI is to evaluate co-existence with LTE and V2V system. In this contribution, we provide the coexistence simulation results for the selected scenarios.
2. Discussion
The following scenarios used to evaluate coexistence on adjacent channel in Licensed band (2GHz) [2].
Consider the following two interference scenarios:
(1) Case 1 
·  V2V UE as aggressor and LTE BS as Victim
(2) Case 2 
·  LTE UE as aggressor and V2V UE as Victim
To facilitate the comparison of the results, we provide the following metrics:
· Distributions on LTE BS’s throughput loss and V2V UEs as aggressor with 15km/h
· Distributions on LTE BS’s throughput loss and V2V UEs as aggressor with 60km/h
· Distributions on V2V UE’s throughput loss with 15km/h and LTE UEs as aggressor
· Distributions on V2V UE’s throughput loss with 60km/h and LTE UEs as aggressor
The parameters in licensed band are align with [3] and [4]: 
	Parameter
	Assumption

	Deployment of LTE UE
	20UEs/Macro cell

	RBs allocated per UE
	16PRBs/LTE UE; 10PRBs/V2V UE

	Maximum transmit power
	23dBm

	V2V UE-eNodeB Pathloss Model
	128.1 + 37.6log10(R), R in km

	LTE UE- eNodeB Pathloss Model
	PLLOS(R)= 103.4+24.2log10(R)
PLNLOS(R)= 131.1+42.8log10(R), For 2GHz, R in km.
Prob(R)=min(0.018/R,1)*(1-exp(R/0.063))+exp(-R/0.063)

	UE to UE Pathloss Model
	PL_B1_tot(d) = max(PLfreespace(d), PL_B1(d))

Where, PLfreespace is free space path loss; PL_B1 is the Winner + B1

	ACIR for legacy LTE BS/UE
	30/40+X dB

	V2V ACLR/ACS
	UE ACLR=30/43dB, UE ACS=33+XdB


In addition, the channel between vehicles to vehicles is consulting D2D channel. In this contribution, we randomly selected 3 activated LTE UE and use Monte Carlo simulations to evaluate the impacts to the LTE and V2V UE system.
1) V2V UE association for unicast scenario:
In figure 1, we collect LTE BS throughput loss and the result for “average throughput loss with 15km/h agg” refers to the LTE BS’s average throughput loss with V2V UE under 15km/h as aggressor. The “5% throughput loss with 15km/h agg” refers to the LTE BS’s 5% throughput loss with V2V UE under 15km/h as aggressor.
In figure 2, we collect V2V UE SINR throughput loss and the “average throughput loss with 15km/h” refers to the V2V UE’s throughput loss under 15km/h and LTE UE as aggressor. The “5% throughput loss with 15km/h” refers to the V2V UE’s 5% throughput loss under 15km/h and LTE UE as aggressor.
[image: image1.jpg]Throughput loss

0.8

0.7

LTE BS throughput loss (unicast)

—— average throughput loss with 15km/h agg
—%— 5% throughput loss with 15km/h agg i
—o— average throughput loss with 60km/h agg
—©o— average throughput loss with 60km/h agg

-15 -10 -5 0 5 10 15 20
ACIR offset: X(dB)



[image: image2.jpg]Throughput loss

V2V UE throughput loss (unicast
14 % ahput igss ( )

—+— average throughput loss with 15km/h
0.9 - | —+— 5% throughput loss with 15km/h 4
—<&— average throughput loss with 60km/h
—&— 5% throughput loss with 60km/h

"5 -10 -5 0 5 10 15 20
ACS offset: X(dB)




Figure 1&2 Distribution of throughput loss for licensed band with unicast scenario
Observation 1: for V2V UE unicast scenario, there are heavy interferences at V2V UEs from legacy LTE UEs, while the interference at legacy LTE BSs from V2V UEs can be acceptable.
2) V2V UE association for broadcast scenario:

In this scenario, the activated V2V UE is transmitting with the maximum transmit power 23dBm.
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Figure 3&4 Distribution of throughput loss for licensed band with broadcast scenario
Observation 2: for V2V UE broadcast scenario, there are heavy interferences at legacy LTE BS from V2V UEs, while the interference at V2V UE from legacy LTE UEs can be acceptable. 
3. Conclusion
In this contribution, system-level simulations are provided for study and simulation results are provided in order to help evaluating the V2V UE’s coexistence in licensed band.
Observations:
· For unicast scenario, the throughput loss at LTE BS side can be acceptable and the throughput loss at V2V UE is heavy. 
· For broadcast scenario, the throughput loss at LTE BS is heavy and the interference at V2V UE can be acceptable.
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