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1. Introduction
In RAN4-84, requirements for 55 dBm EIRP transportable stations were discussed. Since the transmit power, the antenna configuration of CPE, uplink power control formula, etc. were different from those of normal UEs, it was suggested to do some coexistence study simulations to further evaluate the requirements, in particular, the CPE ACLR and gNB ACS values.                
This contribution presents the uplink ACIR evaluation results in urban macro scenario at 30 GHz carrier frequency, and dense urban at 30 GHz and 45 GHz according to the agreements in [1]. A brief analysis is also provided. 

2. Discussion
[bookmark: _Toc336211415][bookmark: _Toc346003824]2.1 Coexistence simulation case
The NR is assumed under synchronized network, where the aggressor and the victim have the same configuration. The following cases were evaluated.  
Table 2.1-1 Simulation cases 
	No.
	Aggressor
	Victim
	Simulation frequency
	Direction
	Usage scenario
	Deployment Scenario

	1
	NR, 200MHz
	NR, 200MHz
	30 GHz
	UL to UL
	eMBB
	Urban macro

	2
	NR, 200MHz
	NR, 200MHz
	30 GHz
	UL to UL
	eMBB
	Dense Urban

	3
	NR, 200MHz
	NR, 200MHz
	45 GHz
	UL to UL
	eMBB
	Dense Urban


2.2 Simulation parameters
[bookmark: _Toc346003825]Network layout, propagation model, BS beamforming, UE beamforming, etc. are in agreement with [2]. Beamforming are employed at both the BS side and the UE side. Only the antenna element gain of BSs and UEs are considered in the cell selection process. Besides, the orientations of CPEs are random in this paper.   
3. Simulation results 
3.1 Urban macro at 30 GHz 
This section presents the simulation results for urban macro scenario at 30 GHz. Table 3.1-1 and Figure 3.1-1 are the throughput loss versus ACIR results. 
Table 3.1-1: Throughput loss at given ACIRs for uplink
	ACIR 
	5 dB
	10 dB
	15 dB
	20 dB
	25 dB
	30 dB
	35 dB
	40 dB

	NF 10 dB
	mean
	2.64
	1.11
	0.62
	0.34
	0.17
	0.08
	0.04
	0.01

	
	5%-tile
	32.02
	14.43
	8.15
	4.66
	1.38
	0.34
	0.13
	0
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Figure 3.1-1: Throughput loss versus ACIR for urban macro.    
From Figure 3.1-1, it can be seen that when mean throughput is concerned, even 5 dB ACIR can guarantee that the throughput loss is less than 5%. However, when the 5%-tile UE throughput is concerned, 20 dB ACIR is required to ensure the 5% throughput loss. This means that the agreed ACIR value in Section 5.5 of [2] for 30 GHz 15.2 dB is not enough for CPEs. The reason is that in urban macro scenario, gNBs are collocated, and adjacent channel interference would increase with CPEs’ transmit power and beamforming gain.       
3.2 Dense urban at 30 GHz
This section presents the uplink simulation results for dense urban at 30 GHz. 
Table 3.2-1: Throughput loss at given ACIRs for dense urban at 30 GHz
	ACIR 
	5 dB
	10 dB
	15 dB
	20 dB
	25 dB
	30 dB
	35 dB
	40 dB

	NF 10 dB
	mean
	0.91
	0.46
	0.22
	0.10
	0.04
	0.01
	0
	0

	
	5%-tile
	7.96
	3.55
	1.58
	0.42
	0.20
	0.01
	0
	0
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Figure 3.2-1: Throughput loss versus ACIR for dense urban at 30 GHz.
In this case, again, 5 dB ACIR is enough to ensure that the mean throughput loss is less than 5%. For 5%-tile UE throughput, 8 dB ACIR is necessary. The agreed ACIR value 15.2 dB is large enough for this scenario. By comparing the result with Section 5.4.5 in [2], it is seen that the required ACIR value decreases. This is due to the fact that CPEs have larger antenna panel and hence narrower beamforming direction, and unlike urban macro scenario, gNBs are non-collocated in dense urban, therefore, the adjacent channel interference reduces.        
3.3 Dense urban at 45 GHz
This section presents the simulation results for dense urban at 45 GHz. 
Table 3.3-1: Throughput loss at given ACIRs for dense urban at 45 GHz
	ACIR 
	5 dB
	10 dB
	15 dB
	20 dB
	25 dB
	30 dB
	35 dB
	40 dB

	NF 10 dB
	mean
	0.80
	0.40
	0.19
	0.08
	0.03
	0.01
	0
	0

	
	5%-tile
	4.47
	1.29
	0.37
	0.22
	0.12
	0.12
	0
	0
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Figure 3.3-1: Throughput loss versus ACIR for dense urban at 45 GHz.
As seen from both Table 3.3-1 and Figure 3.3-1, in this case, 5 dB ACIR is enough to guarantee that the throughput loss is less than 5% for both mean throughput and 5%-tile UE throughput. Then this scenario does not impose more stringent ACIR requirement neither. 
3.4 Comparison with agreements in the work item 
In the work item phase, the agreed uplink ACIR value, UE ACLR value and BS ACS value are as follows
	Carrier frequency
	30 GHz
	45 GHz

	Uplink ACIR with 29 dBm UE EIRP and 3 dB polarization gain
	15.2 dB
	14.7 dB

	UE ACLR
	17 dB
	16 dB

	BS ACS
	24 dB
	23 dB

	Uplink ACIR calculated from agreed ACLR and ACS
	16.2 dB 
	15.2 dB

	ACIR simulation results for CPEs with 55 dBm EIRP
	20 dB
	5 dB


 
By comparing the simulation results and the agreements in the work item, we have 
Observation 1: Considering CPEs, the simulated ACIR value (20 dB) for urban macro scenario is larger than that (16.2 dB) calculated from the agreed ACLR and ACS for 30 GHz. The simulated ACIR value (8 dB) for dense urban scenario is less than the calculated 16.2 dB.
Observation 2: Considering CPEs, the simulated ACIR value (5 dB) for dense urban scenario is less than  that (15.2 dB) calculated from the agreed ACLR and ACS for 45 GHz.        
4. Conclusions 
This proposal presents coexistence study simulation results in urban macro scenario at 30 GHz, and dense urban scenario at 30 GHz and 45 GHz for CPE UEs. Based on the simulation results, we have the following observation:
Observation 1: Considering CPEs, the simulated ACIR value (20 dB) for urban macro scenario is larger than that (16.2 dB) calculated from the agreed ACLR and ACS for 30 GHz. The simulated ACIR value (8 dB) for dense urban scenario is less than the calculated 16.2 dB.
[bookmark: _GoBack]Observation 2: Considering CPEs, the simulated ACIR value (5 dB) for dense urban scenario is less than  that (15.2 dB) calculated from the agreed ACLR and ACS for 45 GHz.        
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