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1. Introduction
At the last RAN4 meeting (RAN4#100-E) coexistence requirements and simulation assumptions were discussed [1]. When NR was developed a coexistence simulation campaign including proxy frequencies 30, 45 and 70 GHz was initiated. The simulation assumptions and corresponding simulation results are documented in TR 38.803, subclause 5.2 and subclause 5.3 [2]. Since some of the model parameters have changed and new coexistence scenarios have been proposed to be added to the study, a new simulation campaign was initiated.  
The outcome from the simulation campaign will be used together with the findings in TR 38.803 to derive the ACLR and ACS requirements for BS and UE.
In this contribution we present some simulation results for dense urban scenario and indoor scenario C relevant for requirement derivation required for the extension of NR to support up to 71 GHz.

2. Discussion
The intention with the simulation is to evaluate the throughput loss and ACIR for a given deployment scenario. 
2.1	Scenario  
In this contribution we focus on two scenarios: 
1. Indoor scenario C based on InH open office model, as represented in Figure 2.1-1 and defined in TR38.808. The scenario considers the typical 120mx50m office box with 12 base stations per operator. We consider 2 operators. BSs are located at 3m height, at the ceiling, they have fixed position with 20m ISD (inter-site distance). The UE is located at 1m height. 

2. Dense urban scenario as depicted in Figure 2.1-2 and described in TR38.803 and based on a single layer hexagonal deployment, 3 sectors per site, 7 sites locations, BS height 10m, UE height 1.5m, and inter-site distance (ISD) of 30 m. For evaluation purposes, we also consider two options for the two deployed operators, a coordinated case where the base stations (BSs) of the operators are co-located, as shown in the left side of Figure 2.1-2, and an uncoordinated case where victim and aggressor networks are shifted one with respect to the other, as shown in the right side of Figure 2.1-2.
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Figure 2.1-1: Indoor scenario C
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Figure 2.1-2: UMi Dense urban scenario – coordinated (left) and uncoordinated (right) options
2.2	Parameters
The parameters required to model network configuration, for BSs and User Equipment (UE) are captured in Table 2.2-1, as previously agreed in [1]. The simulation methodology is defined in Section 5.3 in TR 38.803 according to which the RF parameters are determined based on the degradation (throughput loss) generated by the adjacent channel interference (ACI). We simplify the following assumptions by modelling only one panel at the UE.

Table 2.2-1: Parameters for different deployment scenarios
	
	Parameters
	Dense urban
	Indoor

	




System parameters
	Deployment
	Dense urban scenario A in TR 38.808 with ISD = 30 meters
	Indoor office C in TR 38.808 

	
	Carrier Frequency
	60, 70 GHz
	60, 70 GHz

	
	Channel bandwidth
	100, 400 MHz
	100, 400 MHz

	
	Sub-Carrier spacing
	120 kHz for 100 MHz
960 kHz for 400 MHz
	120 kHz for 100 MHz
960 kHz for 400 MHz

	
	Number of active UEs
	1
	1

	
	Channel model
	Umi model in TR 38.901
	InH open office model in TR 38.901

	
	LBT
	No LBT considered 
	No LBT considered 

	
	UE to BS 2D distance
	N/A
	0 m

	


BS
	(Mg, Ng, M, N, P)
	(1,1,16,16,2)
	(1,1,4,8,2)

	
	(dv, dh)
	(0.5λ, 0.5λ)
	(0.5λ, 0.5λ)

	
	Antenna element gain
	5 dBi
	5 dBi

	
	Antenna element radiation pattern
	Table 7.3-1 in TR 38.901
	Table A.2.1-7 in TR 38.802 for ceiling mount

	
	EIRP limit
	52.8 dBm
	40 dBm

	
	Noise figure
	13 dB
	13 dB

	






UE
	(Mg, Ng, M, N, P)
	(1,2,2,8,2)
	(1,2,2,8,2)

	
	(dv, dh)
	(0.5λ, 0.5λ)
	(0.5λ, 0.5λ)

	
	Antenna element gain
	5 dBi
	5 dBi

	
	Antenna element radiation pattern
	Table A.2.1-8 in TR 38.802
	Table A.2.1-8 in TR 38.802

	
	EIRP limit
	20 dBm
	20 dBm

	
	Noise figure
	13 dB
	13 dB

	
	LoS/ NLoS
	LoS probability model defined in TR 38.803
	LoS probability model defined in TR 38.803

	
	Maximum conducted power (per polarization)
	0 dBm
	0 dBm

	
	Minimum conducted power
	-20 dBm
	-20 dBm

	
	SNR target
	15 dB
	15 dB

	
	CL-xile
	66 for 100 MHz and 60 for 400 MHz
	66 for 100 MHz and 60 for 400 MHz



2.3	Result
In this section we discuss results for indoor and dense outdoor scenarios.
2.3.1	Indoor scenario results
In the following we present simulation results for 70 GHz and 60 GHz deployments, considering 100 MHz and 400 MHz bandwidth. We first show downlink (DL) and uplink (UL) SINR (Signal to Noise and Interference Ratio) at both 60 and 70 GHz, for 100 MHz and 400 MHz. We observe the clear impact of the target Signal to Noise Ratio (SNR) set to 15 dB and of the limitation of minimum and maximum conducted power.
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Figure 2.3.1-1: Downlink and Uplink SINR – indoor scenario
In what follows we discuss the DL and UL average and 5%-tile throughput loss, for 60 GHz and 70 GHz deployments and 100 MHz and 400 MHz bandwidth, as a function of the adjacent channel interference ratio (ACIR). The average throughput loss is represented in Figure 2.3.1-2 and it should be possible to derive a single value applicable for different carrier frequency or bandwidth. 
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Figure 2.3.1-2: Downlink and Uplink Average Throughput Loss, indoor scenario
Results are also presented in table format in Table 2.3.1-1 for 60 GHz and 100 MHz case.
Table 2.3.1-1: Downlink and Uplink Average Throughput Loss
	
Case
	ACIR (dB)

	
	5
	10
	15
	20
	 25

	DL 70 GHz
	19.4
	12.1
	6.1
	3.6
	1.3

	DL 60 GHz
	18.9
	11.7
	5.9
	3.5
	1.2

	UL 70 GHz
	4.4
	1.8
	0.6
	0.25
	0.06

	UL 60 GHz
	4.1
	1.7
	0.53
	0.22
	0.06



The 5%-tile downlink and uplink throughput degradation are plotted in Figure 2.3.1-3. 
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Figure 2.3.1-3: Downlink and Uplink 5%-tile Throughput Loss
The 5%-tile downlink and uplink throughput degradation are also represented in Table 2.3.1-2, for 60 GHz and 100 MHz case.
Table 2.3.1-2: Downlink and Uplink 5%-tile Throughput Loss
	
Case
	ACIR (dB)

	
	5
	10
	15
	20
	 25

	DL 70 GHz
	60.0
	36.0
	12.6
	6.8
	3.0

	DL 60 GHz
	60.0
	37.1
	13.2
	4.3
	0.5

	UL 70 GHz
	14.5
	5.9
	0.9
	0.3
	0.1

	UL 60 GHz
	16.4
	7.5
	1.2
	0.5
	0.0



2.3.2	Dense urban scenario results
As we did for the indoor results, we discuss simulation results for 70 GHz and 60 GHz deployments, considering 100 MHz and 400 MHz bandwidth. We first show DL and UL SINR at both 60 and 70 GHz, for 100 MHz and 400 MHz in Figure 2.3.2-1. SINR results are shown for the coordinated case. We observe that both the operation frequency and the bandwidth have an impact on SINR statistics. It can be observed in Figure 2.3.2-2 where the average throughput loss is shown for UL and DL, for 60 GHz and 70 GHz deployments, with 100 and 400 MHz bandwidth, and for both coordinated and uncoordinated cases. These results are also shown in table version in Table 2.3.2-1, for coordinated and 100 MHz case. 
However, the simulation assumptions place 80% of users indoor, which leads to up to 35% of UEs being in outage. This is a natural result of building penetration loss, and it is to be expected that outdoor systems in this frequency range will provide outdoor coverage only. Thus, with these parameters, the average statistics are skewed by the large fraction of UEs in outage. Furthermore, all 5th percentile users are in outage. For this reason, 5th percentile cannot be shown for this scenario and average statistics may not be relied upon. RAN4 should consider whether the scenario should be revised to be more realistic with e.g., a lower percentage of indoor UEs
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Figure 2.3.2-1: Downlink and Uplink SINR – dense outdoor scenario
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Figure 2.3.2-2: Downlink and Uplink Average Throughput Loss, 60 GHz, dense urban scenario

Table 2.3.2-1: Downlink and Uplink Average Throughput Loss for coordinated and 100 MHz case
	
Case
	ACIR (dB)

	
	5
	10
	15
	20
	 25

	DL 70 GHz
	3.9
	2.1
	0.8
	0.4
	0.1

	DL 60 GHz
	3.8
	2.0
	0.8
	0.4
	0.1

	UL 70 GHz
	1.7
	0.7
	0.2
	0.1
	0.02

	UL 60 GHz
	1.3
	0.6
	0.15
	0.06
	0.0






3. Conclusion
In this contribution we provided indoor and outdoor coexistence simulation results relevant for the frequency range 52.6 to 71 GHz. The intention is to provide input for the derivation of BS and UE ACLR and ACS requirements based on simulation parameters agreed in [1] in conjunction with feasibility and power dependency aspects.
For the indoor deployment scenario an ACIR of 20 to 12 dB would be sufficient to keep degradation of throughput within 5% for DL and UL, respectively. It can be noticed that the values from this simulation campaign are quite aligned to the values documented in TR 38.803 for 70 GHz. 
For the dense urban deployment scenario, it seems that the parameters selection does not really reflect the potential for a realistic outdoor coverage scenario which requires further discussion in RAN4.
Based on the outcome from this simulation campaign we suggest using the values agreed in TR 38.803 and consider some small adjustments due larger to carrier bandwidth considered for the frequency range 52.6 to 71 GHz. 
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Figure 7.2-1: Layout of indoor office scenarios.
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