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1.	Introduction
In [1], it is agreed to define MU for EIRP spherical coverage that MUs are 100% correlated over all the grids. This paper provides brief analysis for the open issues listed below.
i) Whether MU depends on shape of CDF curve
ii) Whether the noise impact(∆SNR) can be defined for 50%-tile level for EIRP spherical coverage
iii) Final ∆SNR and relaxation for EIRP spherical coverage
2.	Discussion
2.0   MTSU definition for EIS spherical coverage
Before discussing i) - iii), impact of correlation of MUs among measurement grids for EIS spherical coverage need to be clarified. In [1], the analysis for the impact of correlation of MUs among measurement grid is provided for EIRP spherical coverage. The same argument and analysis can apply or EIS spherical coverage. The correlation of EIS MUs among measurement grids are rather close to correlated than independent. Also, assessing and guaranteeing the intermediate degree of correlation of EIS MUs is impractical as it depends on the too many parameters, conditions and assumptions, such as stability of the parts, temperature, time separation between 2 measurements etc… Hence it is proposed to determine EIS spherical coverage MTSU with 100% correlation assumption of MU among grids.
Proposal 1 : MTSU for PC3 EIS spherical coverage is defined for the variation of 50%-tile EIS based on 100% correlation of MU among grids
2.1	Consideration on i) and ii)
If the MU is defined with the assumption of 100%-correlated among sampling grids, then the magnitude relations of measured EIRPs over spherical coverage grids holds. i.e. if the true   on grid #i and #j, then the corresponding measured EIRPs including effect of MU and impact from noise is always  for all the grid point #i and #j. This can be easily understood mathematically:

or,

[bookmark: _GoBack],where ERR[dB] is measurement error and would follows normal distribution associated with MU, and  is noise power[dBm] and is regarded as constant[footnoteRef:1]. Difference of (1) and (2) is the place where noise is added. Equation (1) assumes noise is added at the final stage after the measured power except for nose power is distorted by MU, while (2) assumes noise is added at first and measurement error applies for total power of signal and noise. The actual situation will be somewhere between them.  [1:  Strictly says  also has some level of variation depending on the mean time, and is considered in [2]. The variation of noise power can be modelled as +/- 10log10(1+1/sqrt(BW*MeanTime)) dB and would be less than 0.1 dB. This is a variation of noise power only, and the impact for the total power is much less than 0.1dB when SNR for 50%-tile EIRP is positive. Another aspect which supports ignorance of this factor is that mean time is up to TE implementation(except for power control related TCs where power is evaluated subframe-by-subframe) and TE can choose arbitral mean time so that effect from mean time becomes enough small.
] 

For EIS, (1) and (2) holds by replacing EIRP with EIS and = -inf [dB].
Observation 1 : Magnitude relations of measured EIRPs/EISs over spherical coverage grids is same as that of true EIRPs/EISs
Observation 1 indicates that the measured 50%-tile EIRP is just a shifted version of true 50%-tile EIRP by the amount of ERR and effect from noise determined from the SNR at 50%-tile level , and is irrespective of shape of the EIRP CDF curves. 
Observation 2 : The measured 50%-tile EIRP is just a shifted version of true 50%-tile EIRP by the amount of ERR and effect from noise determined from the SNR at 50%-tile level , and is irrespective of shape of the EIRP CDF curves.
For EIS, Observation 1 indicates that the measured 50%-tile EIS is just a shifted version of true 50%-tile by the amount of ERR , and is irrespective of shape of the EIS CDF(or CCDF) curves.
Observation 3 : The measured 50%-tile EIS is just a shifted version of true 50%-tile EIS by the amount of ERR and is irrespective of shape of the EIS CDF(or CCDF) curves.
Observation 2 and 3 gives conclusion for Issue i) that MU does not depends on shape of CDF curve. 
Observation 2 gives conclusion for Issue ii) that delta SNR can be defined 50%-tile values.
Proposal 2 : Define , where SNR is defined for 50%-tile core requirement taking MBR and TE noise from 2 polarization into account for EIRP spherical coverage.
2.2 Proposal for   and relaxation for EIRP spherical coverage
For the concrete, we’ve already correct the views from TE vendors which matches the assumption in Proposal 1[3-5]. 1 vendor had different values from values from 2 vendors. Considering these views from TE vendors, we propose to fix and relaxation for below values.
Table 1 Proposal for SNR and Relaxation for EIRP spherical coverage test
	Test case
	Applicable Frequency Range[GHz]
	UL Signal Level Assumption
	SNR [dB]
	Relaxation [dB]

	MOP(Spherical Coverage, PC3)
	23.45GHz ≤ f ≤ 32.125 GHz
	9.75dBm/ChBW(11.5-1.75)
	0.3
	0.0

	
	
	
	
	

	
	32.125 GHz ≤ f ≤ 40.8 GHz
	7.6dBm/ChBW(8.0-0.4)
	0.9
	0.0

	
	
	
	
	


Proposal 3 : For FR2a PC3 EIRP spherical coverage for up to 400MHz BW,  and relaxation = 0.0dB for IFF(D ≤ 30cm/15cm) 
Proposal 4 : For FR2b PC3 EIRP spherical coverage for up to 400MHz BW,  and relaxation = 0.0dB for IFF(D ≤ 30cm/15cm)

3.	Conclusion
In this paper, analysis for the remaining issue regarding MU definition of EIRP spherical coverage is provided. Following observations are made.
Observation 1 : Magnitude relations of measured EIRPs/EISs over spherical coverage grids is same as that of true EIRPs/EISs
Observation 2 : The measured 50%-tile EIRP is just a shifted version of true 50%-tile EIRP by the amount of ERR and effect from noise determined from the SNR at 50%-tile level , and is irrespective of shape of the EIRP CDF curves.
Observation 3 : The measured 50%-tile EIS is just a shifted version of true 50%-tile EIS by the amount of ERR and is irrespective of shape of the EIS CDF(or CCDF) curves.
The conclusion for following issues are :
i) Whether MU depends on shape of CDF curve : NO
ii) Whether the noise impact(∆SNR) can be defined for 50%-tile level : YES
iii) Final ∆SNR and relaxation: ∆SNR=0.3[dB] for FR2a, ∆SNR=0.9[dB] for FR2b, relaxation = 0.0dB.
RAN5 is asked to endorse following proposals.
Proposal 1 : MTSU for PC3 EIS spherical coverage is defined for the variation of 50%-tile EIS based on 100% correlation of EIS MUs among grids
Proposal 2 : Define , where SNR(linear) is defined for 50%-tile core requirement taking MBR and TE noise from 2 polarization into account for EIRP spherical coverage.
Proposal 3 : For FR2a PC3 EIRP spherical coverage for up to 400MHz BW,  and relaxation = 0.0dB for IFF(D ≤ 30cm/15cm) 
Proposal 4 : For FR2b PC3 EIRP spherical coverage for up to 400MHz BW,  and relaxation = 0.0dB for IFF(D ≤ 30cm/15cm)
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