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1.
Introduction

In the last meeting, RAN4#81 in Reno, a WF [1] was approved regarding TRP sampling grid for ACLR.  
OTA ACLR requirement is defined as the follows and agreed in [1]

For the TRP sampling grid for ACLR conformance the following can be considered:

1) The sampling grid is defined as a set of discrete measurement points for ACLR TRP 

2) A common sampling grid can be applied for both wanted signal and unwanted emissions

a. A common sampling grid spacing is min(applicable grid for wanted, applicable grid for adjacent signal)

3) Methods to reduce sampling grid measurement reduction include (but not limited to) the following options for FFS:

a. behind the AAS BS, EIRP data samples corresponding to the system noise floor (or [X] dB below the EIRP at beam peak direction) are not measured and replaced with a [Y] value

i. How to ensure this is for FFS
b. based on the impacted percentage to ideal Pd and Pe (e.g., the range of directions if skipped out of the sampling measurements will result in CCDF of Pd and Pe = 100 – X, where X should be close to 100 but less than 100.)

i. How to ensure ideal Pd and Pe whilst reducing complexity this is for FFS

4) The number of sampling grids and grid reduction methods are FFS

5) The link between beam pattern and sampling grid is FFS 

6) Each technique should describe how it meets an agreed accuracy level in estimating TRP 

a. Agreed accuracy level in estimating TRP is FFS

7) Proposals on how to capture the measurement decriptions (including a reference 3-D sampling grid) for reduction methods should be input to RAN4

8) EIRP data samples below the system noise floor are discarded or replaced by [Z] value, without which can lead to small degradation of the estimated TRP accuracy
9) It is optional to use any sampling grid reduction method from the reduction method(s) to be agreed (which are FFS), or full 3-D sampling grid.

2.
Discussion
As continuation of text in TR 37.843 Subclause 5.6.2.2 this contribution is proposing text which will assist in determining the  number of descrete measurement points required to achieve an adaquet estimated TRP value.  Since some companies feel that reduction of sampling grids in declared regions may be more difficult than to keep a uniform grid throughput the sphere, the first option (Figure 1) is depicited for this case.  However, for those that wish to use an option to reduce the sampling grid by setting corresponding values to the system noise floor (or [X] dB below the EIRP at beam peak direction are not measured and replaced with [Y] dB value) the sampling grid shown option is discussed in more detail in a companion paper [2].
While the option 3.b in the WF:

3)

b. based on the impacted percentage to ideal Pd and Pe (e.g., the range of directions if skipped out of the sampling measurements will result in CCDF of Pd and Pe = 100 – X, where X should be close to 100 but less than 100.)

i. How to ensure ideal Pd and Pe whilst reducing complexity this is for FFS
Could be a valid approach in determining which values shall be replaced with X rather an measured to calculate, this method does not eleviate the overall  number of measurement points, and thereby reducing the measurement time.  Additionally, this procedure would actually increase the measurement time than simply taking the first option with the uniform grid throughput the sphere itself.  In order to calculate the resultant CCDF a first measurement such as the full sphere grid shown in Figure 1 would have to be measured, then determine which values shall be replaced with X and disregard those measurement values.  The remaining values may need to be remeasured and as such this would need to be for further clairfication.  The approach in [2] is merely one option that can avoid unnecessary testing such as a two stage test suggested in option 3.b.  The balance between accurate testing by ensuring enough sampling points are taken to represent an adaquet estimated TRP value and test time is needed.  
It should be up to RAN4 to determine the estimated TRP accuracy needed as outlined in the WF:

6) Each technique should describe how it meets an agreed accuracy level in estimating TRP 

a. Agreed accuracy level in estimating TRP is FFS
The following text proposal is outlining two options for a full 3-D sampling grid. An option to still provide a means to optimize measurement points as agreed last meeting should be studied further and discussed further in [2]:
9) It is optional to use any sampling grid reduction method from the reduction method(s) to be agreed (which are FFS), or full 3-D sampling grid.
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[Text Proposal]
5.6.2.2
Adjacent Channel Leakage power Ratio OTA requirement

Based on the findings of the simulation work done in [TR 37.842] the effect of adjacent channel interference on the throughput of adjacent networks is dependent on the total radiated adjacent channel power rather than the power in the main beam. 
As the number of active transceiver units generating the beam and the coherence level of the adjacent channel noise from each active transceiver unit is unknown it is not possible to derive a relationship between the ACLR of a single point in the centre of the main beam (i.e. as ratio of 2 EIRP values) and the ACLR of the total radiated power. 

The ACLR requirement is hence based on a ratio of the total radiated filtered mean power centred on the assigned channel frequency to the total radiated filtered mean power centred on an adjacent channel frequency.

In order that the requirement is measurable the total power is defined as the sum of the EIRP at a number of discrete directions around the sphere and the ACLR is defined as follows:
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, where EIRPd is the filtered mean power within the desired signal channel bandwidth.
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, where EIRPe is the filtered mean emission power in the neighbouring channel bandwidth.

To capture properly EIRP, EIRPd, p1 and EIRPe, p2 is associated to two orthogonal polarizations.


Estimated TRP Over Sphere (Pd, Pe)

A sampling grid required for OTA ACLR can be broken into two options, over the entire with uniform spacing using φ and θ spacing.  There are also many methods to reduce sampling points and can be found in the subsequent sub-clause.
Below is an example of two full sphere grids implementing two methodologies: uniform angular spacing and equidistant sampling grid.
Figure 1 (a) illustrates the equidistant sampling grid with [∆φ = 15 and ∆θ = 15 degrees]. Note the concentration of measurement points around θ = 0 and θ = 180 degrees.

Figure 1 (b) illustrates a sampling grid that is equidistant in elevation with [∆θ = 15 degrees], and elevation-dependent step size for φ, with [∆φ = 15 for θ = 90 degrees] and then gradually increasing towards any of the extremes of θ, under the constraint of being evenly distributed in the azimuth plane. Note that the measurement points are evenly distributed over the surface of the sphere, i.e., each measurement point is representing approximately the same area.
The advantage of using equidistant sampling grid is the reduction of redundant points taken around the poles of the sphere where the likelihood of the majority of power radiated is not to be expected.
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Figure 5.6.2.2-1: a) Uniform sampling grid, b) Equi-distance sampling grid 
