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1 Introduction
In RAN4#80 the WF [1] was approved which captured the following observations on ALCR
· ACLR defined as (Integrated power on the wanted assigned channel) / (Integrated power on the adjacent channel of the unwanted emissions) is verified by simulation to be a good metric for ensuring co-existence performance 

· Integrated power refers to a suitable approximation to total radiated power allowing for realistic measurement with reasonable time

· Further work is needed to verify that measurement is feasible and complexity is reasonable
This paper further investigates the issues around measuring an integrated power requirement using the OTA measurement techniques identified in REL13 [2].

2 Discussion

There have been a number of papers which have discussed the issue of using a serried of directional power measurements (similar to those defined for EIRP in REL13) to estimate the TRP or the integrated power.
[3] – Investigated how the dynamic range of the OTA measurement effects the accuracy of a TRP/integrated power measurement. It concluded that the ACLR power levels were well within the dynamic range of the chamber and the effect on accuracy was minimal.

[4] – Investigated the error due to measuring 2 orthogonal cuts (along the major axis of the main beam) vs. a full 3 dimensional set of data points. It was found that the 2 cut method provided an accurate estimation of the total power.

 [5] – Investigated a number of ways to estimate TRP without measuring EIRP samples over the whole sphere at a uniform grid.

[6] – was submitted in RAN4#78, it investigated the chamber time associated with calibration and set up vs. the time taken to measure each spatial direction.

On issue which has yet to have any numbers associated with it is perhaps the sample step size that may be required for a TRP estimate. That will be addressed in this paper.
2.1 Step size

I general when simulating the 10x1 antenna array which has been used in previoiusl AAS simulations a 0.1 degree resolution has been used. In these simulations the vertical beam width is the narrowest and has a 3dB beam width of approx 5.6 deg
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The integrated power with various step sizes is shown below:
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As can be seen the directivity does not start to degrade untill the step size is quite large. In this case tehe is a very small error at 3dB step size (0.001dB) and tehn a significant error at 4dB. It can also be seen that the relationship is not 1:1, odd step size tend to give a beter result. This depends on if the sample points hit th major lobes accuratly or not.

So in this case it would be reasonable to use a sample step size of 1 or 2 deg for an integrated power measurement.

Checking how the accuarcy hold as beams are steered shows:
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As the beam is steered the shape becomes less symmetrical so error are greater. It is also interesting to notice how step sizes are important in such analysis. On the left the steering step size is 1deg, which is the same as the sample step size. When the steering is stepped in 0.1deg it can be seen that additional errors are highlighted.
However sample errors with 1dB step size are still less than 1dB so it would seem that for this beam that would be an acceptable sample size to use.

Clearly there is a relationship between the beam and the step size but for the type of beams we have been discussion for AAS BS implementations 1deg is a good 1st estimate.

2.2 OTA measurement time

[6] presented some measurement times based on how long the set up and calibration time for a CATR measurement range took compared to the time taken for an individual point.
As single test point with a automatic 3 axis positioned measurement of 2 orthogonal polarisations took approx 1min 21sec.

If 2 cuts were measured with a 1deg step size the this would be 360+180 = 540 points which would take 1 hour 49 minute 9 seconds.

Whilst this is a considerable amount of time it is considerably less than the 4 hours estimated to set u and calibrate the range, and in the context of doing a type approval of the equipment does not seem excessive.

Note a near field range which has multiple probes and effectively measures a full near field beam pattern for every far field  point does these measurements anyway and is likely to be faster.

3 Summary
This papers briefly lists the contributions which have been submitted so far on the subject of measuring in band integrated total power. 

It can be shown that:

· Ranges identified for REL13 OTA requirements have sufficient dynamic range for the ACLR measurement [3].

· 2 cuts (azimuth ±180 deg and elevation ±90deg) are sufficient to capture the 3d beam pattern [4].

· For the antenna beam patterns studied for AAS BS so far a 1deg steep size is sufficient.

· Using CATR estimated measurement times [6] total measurement time is not excessive (<2hrs).
It seems perfectly feasible therefore to measure ACLR using the OTA methods already highlighted in REL13.

Its therefore proposed that the open issue on from the WF [1] on measurement complexity and feasibility associated with a core ACLR requirement based on integrated power can be closed, and it can be agreed that integrated total power (or TRP) is sued for the ACLR requirement as per bullet 1 in the WF.
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