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1 Introduction
In last RAN4 meeting, there was no agreement for peak EIRP requirement, and network scenarios and simulation assumptions for network impact according to peak EIRP levels were discussed. The WF on NW performance analysis for spherical coverage was agreed [1]. In this contribution, we provide simulation results based on the agreed WF to address peak EIRP definition.
2 Discussion
2.1 Simulation assumption

In TS38.101-2, the handheld UE peak EIRP range was captured as follows:
· For 28GHz : [21.2 ~ 25.2]dBm

Based on above EIRP range, simulation results are provided in following section, and simulation assumptions are based on TR83.803 except following conditions,
For network scenarios 

· Urban macro based on TR 38.803

· ISD = 200 and 400m

· All outdoor UEs

· Dense urban based on TR 38.803

· All outdoor UEs

· Indoor hotspots based on TR 38.803

For UE resource allocation (UL)

· 20MHz for outage evaluation

· All UEs in the network are allocated fully overlapping resources

For blockage modeling

· No body blockage and hand grip modeling

For UE antenna pattern modeling
· Using simulated pattern based on Assumption 3 in Appendix on WF[1]
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For other assumptions

· UE elevation distribution is uniform from 0 to 180 degrees
· Target UL SNR = 22dB
2.2 Simulation results
Simulation results show CDF of SINR and Tput for EIRP levels for each scenario. 
As shown in Figure 1 and Figure 2, CDF of SINR and Tput among [21.2~25.2]dBm EIRP are almost the same for Indoor Hotspots and Dense urban scenarios. In comparison with 25.2dBm EIRP, outage loss and 5%-tile Tput loss for each EIRP level is at most 0.09% and 2.1% for Indoor Hotspots scenario, respectively, and for Dens urban scenario, outage loss and 5%-tile Tput loss for each EIRP level is less than 0.003% and 1%, respectively as shown in Table 1 and Table 2.
· Observation 1: Lower EIRP level such as 21.2dBm has no performance loss in Indoor Hotspots and Dense Urban scenarios.
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Figure 1 SINR and Tput for Indoor Hotspots scenario
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Figure 2 SINR and Tput for Dense Urban (all outdoor UEs) scenario
For Urban Macro scenario, Figure 3 and Figure 4 show CDF of SINR and Tput for each EIRP level according to ISD such as 200m and 400m. 
For ISD=200m case, outage loss and 5%-tile Tput loss for each EIRP level is almost 0.03% and 5.6% in comparison with 25.2dBm EIRP level, respectively. Lower EIRP level in Urban Macro with ISD=200m does not significant affect cell coverage. 
· Observation 2: In Urban Macro with ISD=200m, cell coverage is not significant affected by lower EIRP level.
The controversial part is Urban Macro with ISD=400m. As shown in Figure 4, SINR and Tput performance has a little big difference gap among EIRP levels. 5%-Tput loss in comparison with 25.2dBm is at most about 32%. It would be impact on network performance and cell deployment. 

· Observation 3: In Urban Macro with ISD=400m, the network performance for lower EIRP level could decrease.
However, due to current handheld device size and design, increasing EIRP level is limited. As already mentioned from other handheld device vendors in previous meeting, up to 4dB loss by metal frame comparing with plastic frame could occur. Additionally, 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.

· Observation 4: It is not suitable Urban Macro with ISD=400m scenario considering current handheld device size/ design issues and co-existence analysis scenarios of RAN4 NR SI phase.
[image: image6.emf] [image: image7.emf]-0.5 0 0.5 1 1.5 2 2.5 3 3.5

UL Tput

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

C

D

F

Urban Macro(ISD=200m)

20MHz(EIRP=25.2dBm)

20MHz(EIRP=24.2dBm)

20MHz(EIRP=23.2dBm)

20MHz(EIRP=22.2dBm)

20MHz(EIRP=21.2dBm)


Figure 3 SINR and Tput for Urban Macro (ISD=200m) scenario
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Figure 4 SINR and Tput for Urban Macro (ISD=400m) scenario
Table 1 Outage loss (%) for each EIRP level in comparison with EIRP=25.2dBm
	EIRP [dBm]
	Indoor Hotspots
	Dense Urban
	Urban Macro
(ISD=200m)
	Urban Macro
(ISD=400m)

	24.2
	0.086
	0.000
	0.012
	0.087

	23.2
	0.064
	0.003
	0.010
	0.198

	22.2
	0.036
	0.000
	0.003
	0.366

	21.2
	0.057
	0.001
	0.032
	0.519


Table 2 5%-tile Tput losss (%) for each EIRP level in comparison with EIRP=25.2dBm
	EIRP [dBm]
	Indoor Hotspots
	Dense Urban
	Urban Macro
(ISD=200m)
	Urban Macro
(ISD=400m)

	24.2
	1.72
	0.04
	1.93
	6.11

	23.2
	2.11
	0.00
	2.44
	19.46

	22.2
	0.84
	0.97
	3.81
	26.59

	21.2
	1.04
	0.66
	5.69
	32.87


3 Conclusion 
In this contribution, we provide simulation results for CDF of SINR and Tput using agreed peak EIRP range. By simulation results, we observe
· Observation 1: Lower EIRP level such as 21.2dBm has no performance loss in Indoor Hotspots and Dense Urban scenarios.

· Observation 2: In Urban Macro with ISD=200m, cell coverage is not significant affected by lower EIRP level.
· Observation 3: In Urban Macro with ISD=400m, the network performance for lower EIRP level could decrease.
· Observation 4: It is not suitable Urban Macro with ISD=400m scenario considering current handheld device size/ design issues and co-existence analysis scenarios of RAN4 NR SI phase.
These observations should be considered when peak EIRP requirement is defined.
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