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1. Introduction
The topic of NR coexistence study was initiated in RAN4#78bis, and widely discussed in RAN4#79. It is essential to determine appropriate RF parameters, like ACLR, ACS, etc., for proper operation. In RAN4#80, urban macro, dense urban, and indoor hotspot, were considered as baseline simulation scenarios. Moreover, companies reached agreements on detailed simulation parameters including network layout, path loss, antenna element pattern, and antenna array gain for the first two scenarios.   
Based on the preliminary discussions, especially on the agreements in RAN4#80, this contribution presents the downlink ACIR evaluation results for NR coexistence study in dense urban scenario at 30 GHz carrier frequency. 

2. Discussion
[bookmark: _Toc336211415][bookmark: _Toc346003824]2.1 Coexistence simulation case
The downlink NR eMBB is assumed under synchronized network, where aggressor and victim have the same configuration.
Table 2.1-1 Simulation case of coexistence study for NR
	Case
	Operation mode
	Aggressor
	Victim
	Direction

	1
	TDD
	UE of NR eMBB
	UE of NR eMBB
	Downlink


2.2	Simulation settings
Detailed simulation assumptions, i.e., network layout, propagation model etc. were agreed in [1]. BS beamforming, UE beamforming were following the agreements in [2] [3], respectively. Each micro BS is assumed with 3 sectors and can serve only one UE simultaneously. Only the antenna element gain of BSs and UEs (no antenna array gain) are considered in the cell selection process. 
3. Simulation results
3.1 Without beamforming
The results of throughput loss compared to no-ACI case in 30 GHz are given below. Due to serious interference, the 5%-tile UE throughput is always zero. 
Table 3.1-1: Throughput loss for the case without beamforming
	Case
	5 dB
	10dB
	15dB
	20dB
	25dB
	30dB
	35dB
	40 dB
	45 dB

	Mean Loss (%)
	21.34
	12.72
	6.93
	3.44
	1.55
	0.64
	0.24
	0.08
	0.03

	50%-tile Loss (%)
	39.76
	25.27
	13.39
	6.97
	3.13
	1.06
	0.45
	0.19
	0.02
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Figure 3.1-1: Throughput loss for the case without beamforming.
From Figure 3.1-1, it is observed that in order to guarantee a throughput loss no larger than 5%, ACIR should be no less than 17 dB and 23 dB for mean throughput loss and 50%-tile UE throughput loss, respectively. In comparison with the companion contribution for urban macro scenario, 50%-tile UE throughput is not zero since the cell size reduces. For ACIR range, there is only marginal change when ACIR is larger than 45 dB. Thus, there is no need to consider 50 dB.    
3.2 With both BS and UE beamforming
When beamforming is implemented at both BSs and UEs, throughput loss results are given below. 
Table 3.2-1: Throughput loss results for the case with beamforming 
	Case
	5 dB
	10dB
	15dB
	20dB
	25dB
	30dB
	35dB
	40 dB
	45 dB

	Mean Loss (%)
	7.10
	4.24
	2.41
	1.30
	0.67
	0.33
	0.15
	0.06
	0.02

	50%-tile Loss (%)
	10.96
	6.02
	3.57
	1.94
	0.87
	0.35
	0.20
	0.06
	0.04
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Figure 3.2-1: Throughput loss versus ACIR for the case with both BS and UE beamforming.
From Figure 3.2-1, ACIR should be larger than 8 dB and 12 dB to ensure mean throughput loss and 50%-tile UE throughput loss less than 5%, respectively. When mean throughput is concerned, 9 dB gain is achieved by conducting beamforming. To be able to observe the 5% throughput loss point, it is necessary to evaluate 5 dB for  ACIR. Combined with the observation in Section 3.1, it is suggested that:
Proposal 1: 5~45 dB be considered as the ACIR range, with 5 dB as the step size.    
From Section 3.1 and Section 3.2, 5%-tile UE throughput is zero in both cases due to low SINR of cell edge UES. To evaluate this point, it is necessary to improve the SINR of those UEs. 50%-tile is not zero even in the case without beamforming, and this point can always be evaluated.  
Observation 1: In both cases, 5%-tile UE throughput is zero, while 50%-tile is nonzero.  
Observation 2: The required ACIR to guarantee a throughput loss less than 5% is summarized below.
	Beamforming
	mean
	60% 
	50%
	40%

	Without beamfroming
	17 dB
	21dB
	23 dB
	

	With BS and UE beamfroming
	8 dB
	11 dB
	12 dB
	15 dB


The effect of beamforming on ACIR is based on that the spatial pattern of ACIR is the same with the beamforming pattern. However, whether this is true should be justified. Thus, we have the following proposal.
Proposal 2: The spatial pattern of ACIR should be further studied. 
In the simulations, three sectors with distinct boresight are assumed for micro BSs. However, in R1-168473, there are 2 other options: omnidirectional horizontal antenna, and directional horizontal antenna with only 1 sector. The settings of micro BSs have a significant impact on the simulation results. Therefore, 
Proposal 3: The antenna settings of micro BSs should be discussed and fixed.       
 4.Conslusion
This document presents simulation results for coexistence study in dense urban scenario. Based on the analysis of throughput loss versus ACIR results, we obtain the following observations and proposals. 
[bookmark: _GoBack]Observation 1: In both cases, 5%-tile UE throughput is zero, while 50%-tile is nonzero.
Observation 2: The required ACIR to guarantee a throughput loss less than 5% is summarized beolow.
	Beamforming
	mean
	60% 
	50%
	40%

	Without beamfroming
	17 dB
	21dB
	23 dB
	

	With BS and UE beamfroming
	8 dB
	11 dB
	12 dB
	15 dB


Proposal 1: 5~45 dB should be considered as the ACIR range, with 5 dB as the step size.
Proposal 2: The spatial pattern of ACIR should be further studied. 
Proposal 3: The antenna settings of micro BSs should be discussed and fixed.
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