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1. Introduction
During 3GPP RAN4 #87, R4-1808344 was approved. This is a CR to TR 37.843 adding text for the general clause under TRP measurement grid, clause 10.9. Specifically, it was agreed that only out of band TRP measurements can be performed in NF, in band TRP shall be done in FF even though theoretically power measurement can be performed at shorter distance than 2D^2/λ. This contribution is providing results about TRP uncertainty vs range length (distance between AAS BS and Measurement Antenna). 


2. Background
In [3,4] is shown that computing TRP from a power density measurement in Near Field – Fresnel region is the same than computing TRP from a power measurement in Far Field – 2D^2/λ (EIRP). For different measurement distances, the radiated power is integrated over different size spherical surfaces, but since there are no losses in free space, the same amount of total power will be “collected” independent of the distance (conservation of power). The exact shape of the radiation pattern would be different at shorter distances, but the integral over the entire spherical surface will be the same. The above is to say that, TRP is independent of the measurement distance. TRP accuracy is only impacted by the sampling grid. 
In [1] was then agreed on performing the power measurement in Near Field only when 2D^2/λ leads to un-practicable distance between AAS BS and Measurement Antenna. Basically, this is like saying that in band TRP measurements are precluded in Near Field and are allowed only for out of band when λ is getting small (high frequency spurious emissions). 
This contribution provides TRP results when the power is measured at shorter distance than 2D^2/λ. The aim to show that TRP doesn’t change with the measurement distance.

3. Results
In Figure 1, the dimension of the tested AAS BS are shown:

[image: ] d=210mm, h=1460mm, w=325mm

TX Freq=2140MHz

λ=140mm

FF distance=2D^2/λ=30.41m

Figure 1. Dimension of Tested AAS BS






In order to find the reference angular steps [rad] in Phi and Theta, the following equations have been used [2]:





For tested AAS BS:


In the below results is assumed  for simplicity. 
Figure 2 shows the AAS BS EIRP pattern when using  sampling grid:EIRP max=66dBm, Dir=19dBi
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Figure 2. Tested AAS BS - EIRP pattern


Below are the formulae used for computing (estimating) TRP:

 when in FF

 when in Fresnel region

By using SWE (Spherical Wave Expansion), power patterns have been computed at distance between AAS BS and measurement antenna shorter than 2D^2/λ and TRP estimated for those new patterns. Specifically, power patterns have been computed for 1m, 1.6m, 3.2m, 6m, and 15m. As it can be seen from the above formula TRP computed at those distances is normalized by 20log(range length). 
It shall be noted that always the same sampling grid of 5deg for both Phi, and Theta has been used when patterns are computed at different distance than FF. Table 1 provides a summary of the results:








	Range length [m]
	TRP [dBm]
	Delta [dB]

	1
	47.0585
	-0.03

	1.6
	47.0328
	-0.0043

	3.2
	47.0290
	-0.0005

	6
	47.0287
	-0.0002

	15
	47.0288
	-0.0003

	FF (above 30m)
	47.0285
	0


Table 1. TRP vs Range length results
It shall be noted that due to the fact that sampling grid is chosen based on the reference angular steps formula, TRP is accurately estimated [2]. Estimating TRP by using finer sampling grids would not change the TRP accuracy [2]. It means that the uncertainty in table 1 for TRP depends on the range length only. 


Observation: TRP uncertainty vs range length is negligible for an AAS BS beam antenna pattern

Proposal: TRP measurements at shorter distance (Fresnel region) than 2D^2/λ are allowed for in-band and out of band measurements.


4. Conclusion 
In this contribution it was shown that “conservation of power” is valid for TRP measurements. Specifically, TRP uncertainty is negligible when estimating TRP at shorter distance than 2D^2/λ. Following is our proposal:

Proposal: TRP measurements at shorter distance (Fresnel region) than 2D^2/λ are allowed for in-band and out of band measurements.
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