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1 Introduction
In this contribution, we provide simulation results based on EIRP CDF including implementation constraint under Urban macro, Dense urban, and Indoor hotspots. The simulation results are based on TR38.803 and agreed WFs[1][2].  
2 Discussion
2.1 Simulation results

Figure 1 shows CDF of antenna gain based on TR38.803 (CDF-TR) and evaluated (CDF-Ev) antenna pattern. 
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Figure 1e Antenna gain based on TR38.803 and implementation
Indoor Hotspots 

For indoor hotspots scenarios, no network performance loss according to peak EIRP levels (21.2~25.2dBm) in last meeting was already observed in [3]. Table 1 shows outage probability for indoor hotspots scenarios according to 21.5 and 23.2 dBm EIRP levels based on evaluated spherical coverage CDF. Also, the outage is small and there is no performance difference between two EIRP levels.
Table 1 Outage [%] for Indoor Hotspots scenarios
	Peak EIRP [dBm]
	21.5
	23.2

	CDF-Ev
	0.4
	0.4


Mean and median UL Tput loss of CDF-Ev compared to CDF-TR for each peak EIRP level is summarized in Table 2. CDF-Ev based mean and median Tput performance are degraded about 2~3.5%. 
Table 2 UL Tput loss [%] (CDF-Ev Vs. CDF-TR)
	Peak EIRP [dBm]
	21.5
	23.2

	Mean Tput 
	3.4
	3.8

	Median Tput
	1.8
	1.8


· Observation 1: For indoor hotspots scenarios, the performance loss of CDF-Ev compared to CDF-TR is not significant. 
Dense Urban

For dense urban scenarios, only outdoor UEs are considered in simulation results as baseline assumption. Similar to indoor hotspots scenarios, outage probability is very low as less than 0.1% for 21.5 and 23.2 dBm peak EIRP levels as shown in Table 3. For mean and median Tput loss of CDF-Ev comparing with CDF-TR is less than 1.5% as summarized in Table 4.
Table 3 Outage [%] for Dense Urban scenarios
	Peak EIRP [dBm]
	21.5
	23.2

	CDF-Ev
	0.1
	0.06


Table 4 UL Tput loss [%] (CDF-Ev Vs. CDF-TR)
	Peak EIRP [dBm]
	21.5
	23.2

	Mean Tput 
	1.4
	1.5

	Median Tput
	0.03
	0.04


· Observation 2: For dense urban scenarios, similar performance between CDF-Ev and CDF-TR based evaluation is observed.
Urban Macro 

In last meeting, some companies provided critical performance loss for urban macro with ISD=400m scenarios. Without indoor UEs, CDF-Ev based outage probability is summarized in Table 5. For ISD=200m, outage probability is less than 0.4%, but the outage probability for ISD=400m is additionally increased about 1.4~2.2% for each EIRP level. The Tput performance loss for ISD=400m is significantly increased as shown in Table 6. As mentioned in our previous contribution [3], in initial study item phase for NR, RAN4 had investigated co-existence analysis for Urban Macro based on ISD = 200m, and basic RF core requirements are defined based on these investigated results. So, the observation of Urban Macro with ISD=400m scenario should be precluded to define peak EIRP requirement.
Table 5 Outage [%] for Dense Urban scenarios
	Peak EIRP [dBm]
	21.5
	23.2

	CDF-Ev
	ISD=200m
	0.3
	0.2

	
	ISD=400m
	2.5
	1.6


Table 6 UL Tput loss [%] (CDF-Ev Vs. CDF-TR)
	Peak EIRP [dBm]
	21.5
	23.2

	Mean Tput
	ISD=200m
	5.7
	5.1

	
	ISD=400m
	13.7
	14.7

	Median Tput
	ISD=200m
	3.6
	3.5

	
	ISD=400m
	15.2
	13.1


· Observation 3: For urban macro with ISD=400m, the performance loss such as outage, mean/median Tput is significantly increased. 
· Observation 4: RAN4 has been done only macro urban with ISD-200m scenarios for co-existence analysis in NR Study Item phase. 

3 Conclusion 
In this contribution, we provide simulation results based on EIRP CDF including implementation constraint and TR38.803 under Urban macro, Dense urban, and Indoor hotspots, we observe
· Observation 1: For indoor hotspots scenarios, the performance loss of CDF-Ev compared to CDF-TR is not significant. 

· Observation 2: For dense urban scenarios, similar performance between CDF-Ev and CDF-TR based evaluation is observed.
· Observation 3: For urban macro with ISD=400m, the performance loss such as outage, mean/median Tput is significantly increased. 

· Observation 4: RAN4 has been done only macro urban with ISD-200m scenarios for co-existence analysis in NR Study Item phase. 
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