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1. Introduction
In the last meeting, we made quite a progress on power class requirement for handheld UE in FR2-2. We agreed to use eight antenna element number as the baseline to derive the minimum peak EIRP for handheld UE [1]. The range of minimum peak EIRP was obtained by averaging the inputs from anticipating companies. For handheld UE spherical coverage, we agreed to use the 50th percentile of the EIRP CDF as the specification point, however, further evaluation is needed based on 1,2,3 antenna panels. In this contribution, we give our analysis on handheld UE power class requirement in FR2-2.
2. Discussion
2.1. Agreements made in the last meeting

Agreement: Only one handheld power class for rel 17

Agreement from GTW: 

· Use n263 (57GHz – 71GHz) to derive the minimum peak EIRP.

· Do the averaging across the proposed values the table below to try to derive the minimum requirements, and if needed, do the performance analysis considering the averaged value.

· Put the averaged number derived in [ ] for further checking.
· Companies can provide the additional number and link level analysis

	Company
	Min Peak EIRP

	
	4 elements
	8 elements
	16 elements

	vivo
	
	11.3
	

	QCOM
	
	9.4
	15

	LGE
	
	14.7
	14.7

	Murata
	
	15.7
	20.1

	Nokia, Nokia Shanghai Bell
	
	17.9
	20

	Sony, Ericsson
	
	16.5
	20.5

	Intel
	
	13.6
	

	Huawei
	
	12
	18

	Apple
	6.1
	9.2
	

	OPPO
	
	12
	

	Notes:

QCOM 9.4 dBm added from link analysis in R4-2202247

OPPO 12 dBm added from link analysis in R4-2202269

Nokia 17.9 dBm add from analysis in R4-2202402

Apple 9.2 dBm added from analysis in R4-2202414
Sony Ericsson added from analysis in R4-2202406


Agreement: Average handheld UE min peak EIRP in the range of [13.2 to 14.1] dBm which is the range of values arrived at by computing and average in dB domain and average in power domain.

2.2. Handheld UE minimum peak EIRP
In the last meeting, we agreed the UE min peak EIRP in the range of [13.2 to 14.1] dBm. The lowest value of this range is averaged in dB domain and the highest is averaged in power domain. Actually, either averaged by dB domain or in power domain, the difference between the highest and the lowest will not exceed 1dB, which is insignificant. Since we agreed the range of [13.2 to 14.1] dBm for minimum peak EIRP, we suggest to pick the middle value 13.7 dBm as the final to conclude minimum peak EIRP.
Proposal 1: Pick the middle value 13.7dBm in the range of 13.2 to 14.1 to finalize the minimum peak EIRP for handheld UE in FR2-2.
2.3. Spherical coverage for handheld UE
For the UL spherical coverage, we agreed to use the 50th percentile of the EIRP CDF as the specification point and provide the analysis based on 8 antenna elements with assumption of 1, 2 and 3 panels.
In original FR2, we spent a lot of effort to the work for spherical coverage. To decide the spherical coverage requirement, the simulation assumptions in [2] are based on the restrictions of real product UE from all participating companies. We believe the assumption 1~7 in [2] pretty much covered the possible cases for FR2. These can be a starting point for the evaluation of spherical coverage for handheld UE in FR2-2. If companies do have more extra real product UE assumptions, they can be added in the simulation assumption for evaluation.

Based on the assumption 3 in [2], we give our simulation results for spherical coverage with 8 antenna elements as shown in Figure 1, respectively. 
The CDF curve of normalized antenna gain with one, two and three panels configuration are given in Figure 1. We can observe that the peak to 50% percentile gain drop is 14.59 dB with one panel configuration; 11.69 dB with two panels configuration; 10.17 dB with three panels configuration. Based on the worst-case scenario, we give spherical coverage requirement as 14.59 dB gain drop with 8 antenna elements for the peak to 50% percentile.
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Figure 1. Simulation Results for spherical coverage with 8 antenna elements in FR2-2

Observation 1: For the handheld UE spherical coverage, the peak to 50% percentile gain drop is 14.59 dB with 8 antenna elements based on one panel configuration.
Table 1: UE spherical coverage for power class 3

	Operating band
	Min EIRP at 50 %-tile CDF (dBm)

	n263
	-0.89


Proposal 2：We propose -0.89dBm (14.59 dB gain drop compared to minimum peak EIRP 13.7dBm) as the Min EIRP at 50%-tile CDF for handheld UE spherical coverage.
3.  Conclusion
This contribution further discusses minimum peak EIRP and spherical coverage for handheld UE. The following observation and proposals are made:
Proposal 1: Pick the middle value 13.7dBm in the range of 13.2 to 14.1 to finalize the minimum peak EIRP for handheld UE in FR2-2.
Observation 1: For the handheld UE spherical coverage, the peak to 50% percentile gain drop is 14.59 dB with 8 antenna elements based on one panel configuration.

Proposal 2：We propose -0.89dBm (14.59 dB gain drop compared to minimum peak EIRP 13.7dBm) as the Min EIRP at 50%-tile CDF for handheld UE spherical coverage.
Table 1: UE spherical coverage for power class 3

	Operating band
	Min EIRP at 50 %-tile CDF (dBm)

	n263
	-0.89
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