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I. Introduction
In RAN4#99-e meeting, coexistence requirements and system simulation assumptions were discussed for 52.6-71 GHz were discussed [1]. It was discussed if reported results derived from co-existence simulations in TR 38.803 can be applicable for 52.6-71 GHz or not [1], [2]. Moreover, it was agreed in [1] that the RF requirements (e.g., ACLR and ACS) can be derived based on coexistence study results resulting from the agreed list of simulation parameters while keeping in mind the difference to the assumptions and parameters considered in TR 38.803. Throughout this contribution we present simulation results for NR adjacent channel coexistence study at 52.6-71 GHz for indoor and dense urban deployments. The simulation assumptions adopted in this study follow the agreed ones during RAN4#99-e meeting [1].  
II. Discussion
a) Indoor Deployment Scenarios
As agreed in [1] for the indoor deployments, we consider two different layouts for the indoor deployments; namely scenario indoor-A and indoor-C, which are both explained in detail in [6]. Both scenarios are based on the indoor 50m x 120m open space layout with a total of 12 base stations (BSs) per operator, 2 operators, with BS height at 3m (ceiling), and UE height of 1m. For scenario A, BSs are randomly deployed within a 10m x 10m virtual box with a minimum distance of 2m between BSs of the different operators. Additionally, x-axis inter-site distance (ISD) equals 20m and y-axis ISD equals 25m, where ISD is define by the distance between two the adjacent virtual boxes. A pictorial representation of scenario A is shown in Figure 1. 
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[bookmark: _Ref70505384]Figure 1 Indoor scenarios for co-existence simulations (left scenario A and right scenario C).
b) Dense Micro Deployment Scenarios 
Following [1], the dense urban micro scenario, as described in [6], consists of a single layer hexagonal grid, 3 sectors per site, 7 sites locations, BS height 10m, UE height 1.5m, and inter-side distance (ISD) equals 70m. Moreover, we consider in our contribution the case of coordinated and uncoordinated for the two considered operators as shown in Figure 2.
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Figure 2 UMi deployment for the coordinated (left) and uncoordinated (right) scenarios. Blue and red represent victim and aggressor network, respectively. 
III. Simulation Results
Throughout this section we provide the adopted list of simulation parameters, based on the agreed list in [1] and the simulation results based on those parameters. The list of the simulation assumptions for the considered scenarios is reported in Table 1. In addition, we follow the simulation methodology described in Section 5.3 in [6], where the RF parameters are determined based on the degradation cause by adjacent channel interference (ACI).
[bookmark: _Ref70584585]Table 1 Proposed list of system level simulation parameters
	System Parameters
	Deployment
	Indoor office C and Indoor office A in TR 38.808
Dense urban scenario A in TR 38.808 

	
	Carrier Frequency
	60 GHz 

	
	Channel BW
	100 MHz and 400 MHz 

	
	SCS
	120 KHz for 100 MHz and 960 KHz for 400 MHz

	
	Number of active UEs
	1

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

	
	LBT
	No LBT considered

	BS
	(Mg, Ng, M, N, P) 
	(1,1,4,8,2) for indoor deployment
(1,1,16,16,2) for dense urban deployment

	
	(dv, dh)
	(0.5 λ, 0.5 λ)

	
	Antenna element gain 
	5 dBi

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

	
	EIRP limit 
	40 dBm for indoor deployment
52.8 dBm for dense urban deployment

	
	Noise Figure 
	13 dB

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

	
	(dv, dh)
	(0.5 λ, 0.5 λ)

	
	Antenna element gain
	5 dBi

	
	Antenna element radiation pattern
	Indoor and UMi: Table A.2.1-8 in TR 38.802

	
	EIRP limit 
	20 dBm 

	
	Noise figure
	13 dB

	
	LoS/ NLoS
	LoS probability model defined in TR 38.803

	
	Minimum conducted power 
	-20 dBm



a) Indoor Results
In this section we present the simulation results for the two indoor deployments under the 100 and 400 MHz channel bandwidth configurations, where the measurements are conducted at the victim UEs, and the aggressor nodes are BSs operating in adjacent channel. The signal to noise (SNR) and signal to interference and noise ratio (SINR) cumulative distribution function (CDF) curves as well as the throughput loss for downlink are shown in Figure 3. For the SINR/SNR plot, shown in Figure 3a, we observe that as the component carrier bandwidth narrows, the SINR and SNR are improved due to the impact of the thermal noise in the system (around 6 dB gap between the SNR curves for the 100 MHz and 400 MHz channel bandwidth). For the tail of the SINR curves, the bandwidth’s impact is negligible as the system is interference limited. Moving to the higher percentile of UEs, the impact of the channel bandwidth becomes higher. In addition, Scenarios A and C provides nearly identical performance for a single network deployed (i.e., aggressor’s network impact is not considered in Figure 3a). Figure 3b shows the DL throughput degradation as a function of the adjacent channel interference ratio (ACIR), where the mean and the 5%-tile TP are plotted. The results show that the TP loss is insensitive to the channel bandwidth. Moreover, we observe around 4.2 % mean TP loss degradation between scenario A and C for ACIR = 10 dB. This is attributed to the fact that the interference is less aggressive in Scenario A deployment due to the randomized locations of the BSs. 
	a) SINR/SNR curves considering only co-channel interference [image: ]
	b) DL throughput loss [image: ]


Figure 3 Downlink indoor results for 60 GHz
In Figure 4 the uplink simulation results for the different scenarios and bandwidth configurations are shown. From the SINR and SNR curves, an SNR target value of 15 dB is adopted. We observe the impact of the power control and minimum conducted power on the low and high percentile of the distributions. Additionally, we observe in Figure 4b the slight performance gap in the mean UL TP loss between scenarios A and C. 
	a) SINR/SNR curves considering only co-channel interference [image: ]
	b) UL throughput loss [image: ]


Figure 4 Uplink indoor results for 60 GHz
Observation 1: For indoor deployments, an ACIR of 15 and 13.7 dB would be enough to keep degradation due to ACI within 5% loss for DL and UL, respectively.
b) Dense Micro Results
Throughout this section we present the simulation results for the coordinated and uncoordinated dense urban deployments, shown in Figure 5, under the 100 and 400 MHz channel bandwidth configurations. Figure 5 presents the SINR and SNR CDF curves as well as the throughput loss for downlink dense urban deployments. Similar trends regarding the impact of the different bandwidth configurations as highlighted the indoor scenario are observed for the dense urban scenarios. We also observe that the system is noise limited, leading to low values of ACIR that are required to keep the degradation due to ACI within 5% loss. In addition, the 5% of the UEs in this deployment are not shown in the figures. 
	a) SINR/SNR curves considering only co-channel interference [image: ]
	b) DL throughput loss [image: ]


Figure 5 Downlink dense urban results for 60 GHz
In Figure 6 the uplink simulation results are shown. From the SINR and SNR curves, we observe that the system is noise limited and with the current parameters and assumptions, it is not possible to close the link budget. Thus, it is not possible to maintain a realistic quality of service with such a system. 
Observation 2: For dense deployment scenarios (i.e., coordinated, and uncoordinated), the system is noise limited. For UL, with the current assumptions is not possible to close the link budget. For downlink, a very low ACIR (around 6 dB) would be enough to keep degradation due to ACI within 5% loss. This is because the impact of noise is dominating, making adjacent channel interference less relevant in terms of relative throughput degradation.
	a) SINR/SNR curves considering only co-channel interference [image: ]
	b) UL throughput loss [image: ]


Figure 6 Uplink dense urban results for 60 GHz
In Table 2, the ACIR requirements for the considered simulation scenarios are summarized and compared to those values reported in Section 5.4 in TR 38.803. It is worth mentioning that In TR 38.803, carrier frequency of 30, 45, and 70 GHz were considered with a fixed channel bandwidth of 200MHz [5]. We compared our results with the ACIR values for DL and UL in the worst case across all scenarios considered in [5].

Table 2 ACIR requirement for 5% mean TP loss
	Case
	ACIR requirement for 5% throughput loss

	60 GHz Scenario A/C with channel bandwidth = 100/400MHz
	15 dB for DL 
13.7 dB for UL

	70 GHz reported results in Section 5.4, TR 38.803 [5]
	18 dB for DL 
13.8 dB for UL



Observation 3: We can consider the ACIR limits considered in TR 38.803 for 70 GHz as a basis for 52.6-71 GHz. The ACIR limit is driven by indoor deployment scenario (while dense urban scenario is highly noise limited). 
IV. Conclusion
Throughout this contribution, we provided indoor and outdoor coexistence simulation results for 52.6-71 GHz. Based on the results obtained so far, we have the following observation: 
Observation 1: For indoor deployments, an ACIR of 15 and 13.7 dB would be enough to keep degradation due to ACI within 5% loss for DL and UL, respectively. 
Observation 2: For dense deployment scenarios (i.e., coordinated, and uncoordinated), the system is noise limited. For UL, with the current assumptions is not possible to close the link budget. For downlink, a very low ACIR (around 6 dB) would be enough to keep degradation due to ACI within 5% loss, this is because the impact of noise is dominating, making adjacent channel interference less relevant in terms of relative throughput degradation.
Observation 3: We can consider the ACIR limits considered in TR 38.803 for 70 GHz as a basis for 52.6-71 GHz. The ACIR limit is driven by indoor deployment scenario (while UMi scenario is highly noise limited).
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