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[bookmark: _Toc535246996]<Start of modified section>

[bookmark: _Toc21086746]10.8.3.4.5	Full sphere with sparse sampling
Sparse angular sampling with a correction factor can be used to save measurement time. The only difference is in the used angular steps. Following sequence can be used:
1.	Set the angular grid:
a.	Non-harmonic frequencies: choose the angular steps  and  smaller than or equal to 15 degrees. Calculate the sparsity factor (SF) as: 

and the correction factor as: 

b.	where  corresponds to 15 degrees angular step. If the sparsity factor is smaller than 1, the correction factor ΔTRP is 0 dB. Harmonic frequencies with fixed beam test signal: choose the angular steps smaller than or equal to the reference angular steps  and . Correction factor ΔTRP is 0 dB.
c.	Harmonic frequencies with beam sweeping test signal: set the angular steps to [15] degrees. Correction factor is ΔTRP 0 dB.
2.	Measure EIRP (or power density multiplied by grid surface )  on a spherical grid according to subclause 10.8.2. Having the poles of the measurement grid along the direction of the main beam shall be avoided.
	Note:	Other spherical grids can also be used with proper angular sampling.
3.	Apply a suitable numerical integration to calculate the TRP estimate.
4.	Add the appropriate correction factor ΔTRP according to step 1 to ensure an overestimation with 95% confidence.
5.	Compare the (TRP estimate + ΔTRP) with the limit. If the (TRP estimate + ΔTRP) is above the limit, choose a smaller angular step and repeat steps 2-4. If the sparsity factor is less than one, no significant improvement of accuracy is expected.
[bookmark: _Toc21086747]10.8.3.4.6	Full sphere 
Use the same procedure as in subclause 10.8.3.1.3.

[bookmark: _Toc21086725]10.8.4	Angular alignment in TRP measurements
For the TRP test methods relying on finding EIRP peak measurements, guidance on how to find the peak with acceptable accuracy is required. 
The following test methods relies on finding peak EIRP:
1. 
2. Beam-based direction (subclause 10.8.3.1.4)
3. Orthogonal cut grid (subclause 10.8.2.5)
4. Peak method (subclause 10.8.3.4.2)
5. [bookmark: _GoBack]Equal sector with peak average method (subclause 10.8.3.4.3)
For the above procedures, measuring maximum EIRP accurately is critical to the accuracy of TRP estimates. If the maximum value is not accurately sampled, this will result in measurement errors. In the worst case, the measurement error is larger than the MU, which is not acceptable. The measurement error is caused by angular misalignment which is the difference (in degrees) between the actual and the measured angular positions of the intended maximum EIRP. Figure 10.8.4-1 shows an example of angular misalignment, where the measured EIRP is at an angle equals to 1° while the actual angular position of the maximum EIRP is at 0° in the radiation pattern. This results in an absolute measurement error =  = 1 dB.
[image: ]
Figure 10.8.4-1: Angular misalignment
If the actual angular position of maximum EIRP is known (e.g., declared by manufacturers), measurement errors due to angular misalignment can be alleviated. However, if the actual angular position of maximum EIRP is not known, then the angular interval used in searching for the maximum EIRP can contribute to the measurement errors due to angular misalignment. The search is performed in the proximity of the expected angular position of maximum EIRP (e.g., a broadside radiation pattern). To determine the magnitude of the measurement error caused by angular misalignment, the angular step size can be expressed in terms of half-power beam width (HPBW) of test beams. If the angular step size is set to HPBW, the absolute measurement error can be as large as 3 dB. Table 10.8.4-1 summarizes the maximum absolute measurement error versus different angular step sizes. The absolute measurement errors were derived assuming a linear approximation between the maximum EIRP and the 2 HPBW points as illustrated in figure 10.8.4-2. The linear approximation gives us the worst-case scenario as can be observed in figure 10.8.4-2.
[image: ]
Figure 10.8.4-2: Linear approximation of measurement errors

Table 10.8.4-1 - Angular misalignment vs measurement errors.
	Angular misalignment
	Maximum absolute measurement error|

	HPBW
	3 dB

	 
	1.5 dB

	 
	1 dB

	 
	0.75 dB



Based on the measurement error in table 10.8.4-1, the measurement error should be within [TBD=MU] limit to ensure the angular misalignment is not greater than [TBD] (for f ≤ 3 GHz and 3 GHz < f ≤ 6 GHz), and [TBD] (for 24.25 < f ≤ 29.5 GHz and 37 < f ≤ 40 GHz).
For the orthogonal cut procedure in subclauses 10.8.3.1.2 and 10.8.3.2.2, angular step size smaller than the reference angular step may be desired as outlined in step 2. In order to sample half power EIRP in addition to the maximum EIRP, the angular step size may be set to  , where HPBW is the half-power beam width of the frequency under measurement.



 

<End of modified section>
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