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1 Introduction
In this contribution, based on the agreements in last meetings, test tolerance and measurement uncertainty are discussed firstly. On the other hand, some simulation assumptions for EIRP CDF have been agreed in [1-2], and some results from companies have been provided. Based on those, we provide some additional results on the CDF and our view on the 50%-tile requirement. 
2 Discussion
2.1 Discussion on MU and tolerance for spherical coverage
Based on the input in [3], relation between MU and test tolerance for UE OTA performance test was discussed in RAN #79, and the conclusion was to have further discussion in RAN5. In this part, we provide some analysis on possible impact to UE power class in FR2.
In [4], RAN4 came to the conclusion that a non-zero test tolerance is introduced in addition to the nominal requirement. The motivation was to address concern on “possible impacts on the conformance of the commercial UEs already in the market”. Since that, although TT is not directly derived from MU, in RAN4 discussions, the general principle is that the larger the MU is, the larger test tolerance will be. The reason for this, in our understanding, is that UE vendors need to consider the potential risk for not accepting a conformance UE. When providing feasibility analysis, the actual definition of “feasible performance” should be “the performance defined for conformance test that majority of conformant UEs are able to pass”. Therefore, it is reasonable for UE vendors to consider the possible impact from MU, which is actually the test tolerance that have been defined so far.
However, in the discussion of handheld UE power class in NR FR2, companies are more interested in discussions on the minimal requirement of peak EIRP. In last meeting, the min peak EIRP is agreed to be 22.4 dBm for 28GHz and 20.6 dBm for 39GHz. Our understanding is that this value already counted the tolerance as discussed in [5].
On the other hand, for the spherical coverage requirement, companies generally follows the methodology by firstly providing CDF simulation/measurement results, then observing the delta EIRP between the peak value and the X%-tile value, and finally applying the gap over the decided requirement of min peak EIRP. As agreed in last meeting, X% is 50% at least for Rel. 15. However, it is worth to note that the testing procedure for peak EIRP is quite different from testing procedure of spherical coverage, as shown in the agreed version of [6] and agreed WF [7]. The test result of 50%-tile requirement may be impacted by more test points than the result of peak EIRP, i.e. the 100%-tile requirement. If the uncertainty for each test point on the sphere is considered to be equal, higher MU for the spherical coverage requirement may be observed. To count for this additional MU, it is reasonable for UE vendors to consider additional tolerance when providing feasibility analysis on the 50%-tile requirement.
Observation: Due to the difference in test methodology between peak EIRP and spherical coverage, it is reasonable for UE vendors to consider different MU and TT when providing feasibility analysis on 50%-tile EIRP as compared to peak EIRP.
2.2 EIRP CDF simulation results
Some assumptions are given in [1]. As given in Table 1, based on these assumptions, simulated EIRP CDF results are also given. Since in last meeting the agreement was to specify 50%-tile CDF point as the requirement for spherical coverage, we only provide results on the 50%-tile EIRP. Assumption 1 to assumption 5 are simulated.
Table 1 Summary of simulated 50%-tile EIRP with assumptions in [1]

	
	
	Assumptions1
	Assumptions2
	Assumptions3
	Assumptions4
	Assumptions5

	Frequency range
	　
	n257
	n257
	n257
	n257
	N257

	# of antenna module/set in total
	　
	1
	1
	2
	2
	2

	Finite UV test points
	Y/N
	Y
	Y
	Y
	Y
	Y

	Beam phase shifter controller
	degree　
	45
	45
	45
	45
	45

	Antenna type (patch, dipole, or both)
	　
	-
	-
	-
	-
	-

	Antenna module/set location (front, back, top-side, left-side, right-side, bottom-side)
	　
	Top / Bottom
	Top / Bottom
	Top & Bottom
	Top & Bottom
	Top & Bottom

	Front cover (Plastic, Glass, Ceramic, Metal)
	　
	Glass
	Glass
	Glass
	Glass
	Glass

	Back cover (Plastic, Glass, Ceramic, Metal)
	
	Glass
	Plastic
	Glass
	Glass
	Plastic

	Side cover / Frame (Plastic, Glass, Ceramic, Metal)
	　
	Metal
	Plastic
	Metal
	Metal
	Plastic

	Device size (WxHxD)
	cm3
	66.6
	66.6
	66.6
	66.6
	66.6

	Display panel – Full (Y) or Partial (N)
	Y/N
	Y
	Y
	Y
	N
	Y

	Bezel Margin
	mm
	1.5
	1.5
	1.5
	1.5
	1.5

	%-tile point

	@ 100%
	dBm
	22.4
	22.4
	22.4
	22.4
	22.4

	@50%
	Absolute
	dBm
	10.7
	12.2
	12.1
	12.3
	14.1

	
	Decreased by (from 100%-tile)
	dB
	11.7
	10.2
	10.3
	10.1
	8.3


We also observe that in last meetings, companies have already provided some results on feasible 50%-tile EIRP. Table 2 is a summary of proposed value.
Table 2 Summary of inputs from companies on 50%-tile EIRP
	Company
	-
	Samsung

R4-1800990
	Apple

R4-1713850
	Huawei
	LGE

R4-1803982
	Sony

R4-1805321
	MediaTek

R4-1801594
	Qualcomm

R4-1804587

	Frequency range
	
	n257

	Display
	Full
/Partial
	Full
	Full
	Full
	Full
	Full
	Full
	Full

	# of modules
	-
	1
	1
	1
	1
	2
	2
	1

	Side cover 
	Metal/

Plastic
	Metal
	Metal
	Metal
	Metal
	Glass
	Metal
	Glass

	EIRP @ 50%
	Decreased by (from 100%-tile) [dB]
	8.6
	14.0
	11.7
	12.5
	11.5
	11.6
	12.5


We observe that if metal frame and full screen are considered, for the requirement of 50%-tile, 11 ~ 14 dBm back off from 100%-tile is the majority. On the other hand, very few companies provided the analysis on band n260. Therefore, we have the following proposals:
Proposal 1: 50%-tile EIRP requirement for band n257, n258 and n261 should be 10.7 dBm in Rel. 15.
Proposal 2: 50%-tile EIRP requirement for band n260 should be further discussed and specified in Rel.16. 

3 Conclusion
This contribution discusses the spherical coverage requirement in FR2. Based on above analysis, we have following observation and proposals:
Observation: Due to the difference in test methodology between peak EIRP and spherical coverage, it is reasonable for UE vendors to consider different MU and TT when providing feasibility analysis on 50%-tile EIRP as compared to peak EIRP.
Proposal 1: 50%-tile EIRP requirement for band n257, n258 and n261 should be 10.7 dBm in Rel. 15.

Proposal 2: 50%-tile EIRP requirement for band n260 should be further discussed and specified in Rel.16. 
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