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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
Since a common sampling grid can be applied for both wanted and unwanted emissions the contribution herein will discuss how such a grid shall be choosen for OTA ACLR requirement.  The beams that are to be utilized for 65 degree cell coverage typically have a broader beam than that for a user specific beam with a smaller beam width.  Taking guidence from the first two points in the WF:

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)

For antenna signals producing less correlated output beam (i.e. broader beam width), it has been shown [2] 15 degree spacing sampling is sufficicent for the signal within the operating band.  It has also been shown that 15 degrees is a good enough estimate compared to theoretical values of TRP for the unwanted signal.  Therefore, the contribution here would propose to take 15 degree sampling spacing as a value to use for the ACLR TRP grid.  
Additionally, further reductions can be made and have been shown in previous contributions [3] that good estimates can be made with methods to further reduce grid sampling.  An agreed accurcy level for estimating TRP is still needed and two methods could be used:

Method 1:  Taking any of the grid methods whilst adding a “cone” limiting by [X] dB from the beam peak as the number of points for TRP grid requirement for OTA ACLR.

Method 2: The intended coverage area “cone” is declared as a spatial parameter based upon knoweldge of AAS capability.

As described in the WF from last meeting, several aspects regarding the number of sample points on the grid shall be discussed and are for further study:

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

Below is a text proposal for the TR to describe how the number of samples can be further reduced.  This is one method, and other valid approaches may exist.  

3.
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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.


5.6.xx
Adjacent Channel Leakage power Ratio OTA Sampling Grid Reduction Methods
Although the above sub clause indicates a method to sample through the 3-D sphere for TRP for an AAS.  This next section will illustrate methods to help reduce the number of sampling points.  There are many methods to reduce the sampling grid to estimate TRP, and any method can be used so long as it can show the TRP accuracy is met within [X] dB.  

The method below is using the knowledge of location of the main beam in the spatial domain.  Taking the EIRP value at the peak of the main beam then skipping measurements of any samples [Y] dB below this value and replacing it with a constant value such as the noise floor of the measurement equipment.  This method reduces the number of points in spatial domain that is needed and still providing an accuracy [X] dB to ensure a good TRP estimation.  In Figure 5.6.xx-1 is an example of how this the number of measurement points in space may look. 
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Figure 5.6.xx - 1: Taking any of the grid methods whilst adding a regjon limiting by [X] dB from the beam peak as the number of points for TRP grid requirement for OTA ACLR.
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