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1 Introduction
WF [1] was approved in RAN4#90 meeting, the simulation assumptions for Req3 are provided, where Req3 is Beam correspondence tolerance requirement.
Two options are provided for the simulation assumption, which are per antenna element and per beam.
For per antenna element, phase error and amplitude error are assumed on each element as random distribution.

For per beam, directivity error and amplitude error are assumed for each beam.

Considering the number of elements are assumed as 4, option2 could be regarded as equivalent with option 1. However, beam pattern simulation in option 1 is closer to the practical situation. So we choose option 1 to simulate the UL beam error introduced by imperfection of BC.
This paper provides simulation results on Req 3 and give proposals on definition of X and Y.

2 Discussion
2.1 Simulation set up
With option1 simulation assumption, more considerations are listed as below:
· Two antenna panels
· 2*2 patch array with 9 beams per panel

· Dual polarization 

· Phase error with normal distribution(with (= 0~30o ) including cover variation

· Grid less than 7.5 degree

· After getting the best DL beam, perfect match is assumed for DL and corresponding UL

· RSRP measurement error is considered with N(0, [2]2) distribution
· Simulation results with ideal RSRP measurement is also provided as comparison
2.2 Simulation Results
Delta EIRP is defined as EIRP2 – EIRP1 that corresponding to the top 50% of the EIRP2 measurement over the whole sphere. Considering RSRP measurement error defined in WF[1], we use different delta RSRP value on each test grid for each beam since each RSRP is measured separately during the test. It means for each beam, different delta RSRP on each test grid is considered, then the DL antenna pattern is scattered.
Observation 1: the RSRP error is defined on each test grid for each beam.
We provide results for delta EIRP CDF with single time simulation in Fig 1, top 50% EIRP2 points is adopted to get delta EIRP CDF curve. 

After 500 times random simulation, we can get the histogram for the delta EIRP CDF in Fig 2. For 80% percentile CDF, the delta EIRP is positioned from 1.5dB to 5.2dB. 
[image: image1.png]09

08

07

06

05

04

03

02

01

.42

10

15

20

2





Fig 1. Delta EIRP CDF with RSRP measurement error and phase/amplitude error per antenna element
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Fig 2. 500 simulations distribution histogram for 80% percentile CDF
Table 1 summary for Delta EIRP CDF with RSRP measurement error and phase/amplitude error per antenna element

	CDF percentile
	50%
	60%
	80%

	Delta EIRP
	1.5dB
	2.6dB
	5.18dB



The summary for Delta EIRP CDF with RSRP measurement error and phase/amplitude error can be seen in Table 1.
Considering ideal RSRP measurement, we also provide results for comparison. Delta EIRP CDF with only UL beam amplitude/phase error with single time simulation is provided in Fig3. 
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Fig 3. Delta EIRP CDF with only phase/amplitude error per antenna element, 80% and 50% is provided
After 500 times random simulation, we can get the histogram for the delta EIRP CDF in Fig 2. For 80% percentile CDF, the delta EIRP is positioned from 0.3dB to 3.9dB. 
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Fig 2. 500 simulations distribution histogram for 80% percentile CDF only considering UL beam error
Table 2 summary for Delta EIRP CDF with only phase/amplitude error per antenna element

	CDF percentile
	50%
	60%
	80%

	Delta EIRP
	1.2dB
	2dB
	3.9dB


The summary for Delta EIRP CDF with only UL beam phase/amplitude error can be seen in Table 2.
We can observe that the delta EIRP is increased by 1.3dB by introducing RSRP measurement error at 80% percentile CDF, 0.6dB at 60% percentile CDF.
Observation 2: multiple times simulation(500 used in this contribution) shall be adopted to reflect the random procedure.

Observation 3:RSRP measurement error and UL beam error shall be both considered to define the delta EIRP requirement.
Proposal 1: Define 5.2dB delta EIRP for 80% percentile CDF. 
3 Conclusion

In this contribution we discussed on the open issues on beam correspondence, according to the analysis, we have the following proposals:
Observation 1: the RSRP error is defined on each test grid for each beam.
Observation 2: multiple times simulation(500 used in this contribution) shall be adopted to reflect the random procedure.

Observation 3:RSRP measurement error and UL beam error shall be both considered to define the delta EIRP requirement.

Proposal 1: Define 5.2dB delta EIRP for 80% percentile CDF. 
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