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1. Introduction

In the last RAN4 #78 meeting, the adjacent coexistence scenarios are agreed and general parameters in 2GHz licensed band are agreed. And also the coexistence scenarios and detail parameters of DSRC UE was introduced in the e-mail reflectors. Hence we provided preliminary adjacent coexistence simulation results at 2GHz operating frequency with the detail simulation parameters in sub clause 2 and annex A.
2. Adjacent channel coexistence simulation assumption
RAN4 decided coexistence scenarios and parameters for coexistence evaluation in two deployment scenarios as follow  [1][2]
· Coexistence scenarios
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· Evaluation test metric

· LTE victim case : Throughput degradation by adjacent channel interferers

· V2V victim case : Packet Reception Rate (PRR) by adjacent channel interferers

· General RF assumptions
· Deployment scenarios: Unban case 
· Simulation Block Size : 
· Urban : Manhattan grid model: 3*433m, 3* 250m (in page 6)
· Absolute vehicle speed for urban
· Urban : 15km/h, 60km/h
· Used only to decide vehicle density. 
· Fixed location will be considered for adjacent coexistence evaluation.
· Vehicle density : Follow TR36.885
· # of activate UEs per V2V cell: Round (5% * # of total dropped UEs/cell)
· # of activate UEs per LTE cell : 3UEs
· # of Max. transmission for HARQ = 1

· LTE UE RF:

· ACLR and ACS values for legacy LTE BS/UE (10MHz)
· BS ACLR=45dB, BS ACS=46dB 
· UE ACLR=30dB, UE ACS=33dB
· V2V UE RF: 
· ACLR and ACS values for V2V UE (10MHz)
· UE ACLR=30dB, UE ACS=33dB
· V2V UE message generation period : 100ms and 500ms
· Path-loss models 
· V2V UE-to-LTE BS : Follow TR 36.885
· LTE UE-to-V2V UE : follow TR36.885 (P2V model)
For the detail parameters are listed in annex A in this paper.

3. Coexistence simulation results 
RAN4 consider follow two cases to compare the system level throughput impact. We consider T-put degradation for LTE Victim case and the PRR consider for V2V victim case.
1) Case1: 
A. Aggressor system :V2V UE UL (10MHz CH BW) 
B. Victim system : LTE BS reception (10MHz CH BW)
2) Case2: 

A. Aggressor system :LTE UE UL (10MHz CH BW) 

B. Victim system : V2V UE reception (10MHz CH BW)

The simulation results for outdoor deployment are presented in section 3.1 & 3.2 to use of average user system loss (T-put or PRR) in urban Manhattan grid model.
3.1 Case 1 analysis results at 2GHz
The legacy LTE system T-put loss in Manhattan grid models are displayed in Table 3-1 and Figure 3-1.
Table 3-1. Throughput loss for Case 1 (V2V UE -to- LTE BS) in X=0
	Power Control Set 1  (Urban 15km/h, 5% Active UE)

	LTE UL Thput [kbps]
in Case1
	LTE UL Thput [kbps]
(No Agressor)
	Loss
(%)

	1971.5100 
	2179.6600 
	9.55 

	
	
	

	Power Control Set 1  (Urban 60km/h, 5% Active UE)

	LTE UL Thput [kbps]
in Case1
	LTE UL Thput [kbps]
(No Agressor)
	Loss
(%)

	2193.5100 
	2278.8600 
	3.75 
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(a) 15km/h                                                 (b) 60km/h
Figure 3-1. T-put performance results in Case 1 at 2GHz

In figure 3-1, we show the 50% average user T-put loss according to the UE velocity in case1 (V2V-to-LTE).  In 3-1(a), we can see the 50% average user T-put loss is about 9.55% in 15km/h. In 3-1(b), we can see the 50% average user T-put loss is about 3.75% in 60km/h when ACIR offset is 0.
3.2 Case 2 analysis results at 2GHz
For V2V victim UE, we consider Packet Reception Rate (PRR) performance as a test metric. The V2V UE PRR loss due to LTE UE transmission in Manhattan grid models are displayed in Table 3-2 and Figure 3-2.
Table 3-2. PRR loss for Case 2 (LTE UE -to- V2V PRR) in X=0
	Power Control Set 1 (Urban 15km/h, 5% Active UE)

	Distance 
(m)
	V2V PRR 
in Case2
	V2V PRR 
(No LTE UL Agressor)
	Loss
(%)

	40 ~ 60
	0.9946 
	0.9958 
	0.12 

	140 ~ 160
	0.7904 
	0.8577 
	7.84 

	
	
	
	

	Power Control Set 1 (Urban 60km/h, 5% Active UE)

	Distance 
(m)
	V2V PRR 
in Case2
	V2V PRR 
(No LTE UL Agressor)
	Loss
(%)

	140 ~ 160
	0.8380 
	0.8707 
	3.76 
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(a) 15km/h                                                    (b) 60km/h
Figure 3-2. Packet Reception Rate (PRR) performance results in Case 2 at 2GHz
Figure 3-2 shows the average user PRR performance results in case2 (LTE-to-V2V). In 3-2(a), we can see the 50% average user PRR loss is about 7.84% in 15km/h. In 3-2(b), we can see the 50% average user PRR loss is about 3.76% in 60km/h. 
3.3 Consideration for coexistence analysis results at 2GHz
From the simulation results in Case1 for adjacent channel coexistence evaluation, the system T-put loss in LTE victim case is higher than the 5% T-put loss with 15km/h UE velocity. But the T-put of legacy LTE BS loss is less than 5% T-put loss in 60km/h speed V2V UE.

But if RAN4 assume the 500ms message generation period or reduce the number of active UE in 15km/h, the V2V UL impacts can be reduced the LTE system T-put as shown in Figure 3-3. 
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Figure 3-1. T-put performance results in Case 1 at 2GHz with 500ms message generation period

Hence the V2V massage generation period should be larger than 100ms and the active UE in 15km/h should be restricted less than 8UEs (5% of total dropped UEs in a cell) to protect legacy LTE system. 
Second consideration point is the test metric for Case2 scenario in adjacent coexistence evaluation.
To analyse the simulation results in Case2, RAN4 should decide which test metric is used for the V2V UE victim case. In this paper, we provide coexistence analysis results with PRR (packet reception rate) degradation. This metrics consistent with RAN1 coexistence evaluation. However RAN4 should decide which PRR loss is sufficient to protect V2V UE operation e.g. PRR loss 5% is the upper boundary to keep the system performance. 
From these analysis on the adjacent coexistence between V2V UE and LTE UE at 2GHz scenarios, we provide two observations as follow
Observation 1: For Case1 scenario (V2V UE-to-LTE BS) case, the T-put loss is larger than 5% T-put loss in 15km/h, but the T-put loss is less than 5% T-put loss for V2V UE speed with 60km/h.
Observation 2: When RAN4 reduce the number of active V2V UE or increase message generation time with 500ms, then the T-put loss is less than 5% at 2GHz.
4. Conclusion 
In this contribution, we provide our preliminary simulation results of adjacent coexistence study for LTE based V2V and legacy LTE system at 2GHz based on agreed WF. From the simulation results, we can provide three observations as follow
Observation 1: For Case1 scenario (V2V UE-to-LTE BS) case, the T-put loss is larger than 5% T-put loss in 15km/h, but the T-put loss is less than 5% T-put loss for V2V UE speed with 60km/h.
Observation 2: When RAN4 reduce the number of active V2V UE or increase message generation time with 500ms, then the T-put loss is less than 5% at 2GHz.
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