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1 Introduction
In the last meeting the concept of using a fixed minimum receiver antenna gain was discussed in [1].
Reference sensitivity is a very important parameter therefore and it is very difficult to make final agreements on any of the other receiver requirements until the approach for reference sensitivity is known.

As no agreements have been made so far on range 2 reference sensitivity this paper attempts to capture the options with aview to finally coming to some agreements.

2 Discussion

2.1 Min Sens and REFSENS
The OTA AAS specification has 2 sensitivity requirements. Minimum sensitivity is used to demonstrate the capability of both the receivers and the antenna, it is declared based on the optimum receiver beam forming (i.e. narrowest beam). References sensitivity is the OTA version of the conducted reference sensitivity, the purpose is to provide a means to apply the same levels at the conducted interface with an OTA requirement.

In order to achieve a consistent conducted input level (which is the goal of the AAS work) it is necessary to have a variable gain parameter which is used to vary the OTA level depending on the declared REFSENS RoAoA.
Minimum and reference sensitivity for NR range 2 are discussed in [2] where it is suggested that for NR range 2 it is not necessary to separate minimum sensitivity and reference sensitivity and a single values can be used (with an offset for interference requirements) in the same way it is in the existing non-AAS conducted requirements.

It is clear there are 2 options:

Proposal 1: The following options are available for OTA sensitivity requirements

1. A single REFSENS value is used (with an offset for interference requirements)

2. Separate minimum sensitivity and REFSENS requirements are used (as in AAS)

2.2 Antenna gain
As NR range 2 is an OTA only specification and there are no legacy conducted requirements it is not necessary to attempt to maintain the conducted interface performance (as there has never been a defined conducted interface for range 2 BS).

There are a number of arguments therefore to have a fixed sensitivity requirement based on a fixed minimum antenna gain:

· A fixed OTA level is much easier to understand – the requirements will be simpler.

· As beam forming is required to achieve reasonable operation in a mm wave system all BS must have some beam forming gain hence it is reasonable to expect a minimum gain.

· Having a fixed minimum gain gives a stable level for setting interference levels.

· As with conducted systems as sensitivity is a threshold it does not prevent implementation having better performance (from higher gain).

A similar argument was put forward in [1] but it was not possible to agree on this point so it would be good to identify the options available for setting OTA sensitivity (for each BS class).
Proposal 2: One of the following options will be used for REFSENS.

1. Use an agreed fixed minimum antenna gain to obtain a fixed level.
2. Use a sub classification of BS such as: 6 sector, 3 sector, omni-directional, etc.., each with a different minimum antenna again assumption.

3. Use a method based on a declared RoAoA similar to AAS

4. Use declared only requirement.

2.2.1 Possible values for antenna gain

It is useful to have some understanding what is being discussed when we consider a minimum antenna gain requirement, the only antennas discussed so far have been those used in the co-existence work these are defined in [3]

 REF _Ref485391077 \r \h 
[4]:
At 30GHz: 
· Dense urban and Urban macro: 
· Baseline: Only one panel is assumed, (NV,NH) = (8,16). 

· (dV,dH) = (0.5, 0.5)λ.

· An additional 3dB gain is added to the total beamforming gain to account for the two polarization directions. 
· Element is 65° x 80° with 8dB gain (9.8dB – 1.8 lossdB)
· Indoor hotspot: 
· Baseline: Only one panel is assumed, (NV,NH) = (4, 8). 

· (dV,dH) = (0.5, 0.5)λ.

· An additional 3dB gain is added to the total beamforming gain to account for the two polarization directions. 
At [45] & 70GHz: 
· Dense urban and indoor hotspot:

· Baseline: Only one panel is assumed, (NV,NH) = (8,16). (dV,dH) = (0.5, 0.5)λ. 

· An additional 3dB gain is added to the total beamforming gain to account for two polarization directions.
Taking the 30GHz urban macro as an example the model (ignoring the 3dB allocated for the polarisation gain) gives a maximum gain of:
G=10*log10(8*16) + 8 = 29.5dBi 
However the actual directivity of this array is:


D = 26.4dBi, hence the actual gain is 24.6dBi

A reasonable minimum antenna gain requirement based on this would be 24.6dBi – 3dB (off peak margin) = 21.6dB.

Clearly correct understanding of how to calculate and approximate the antenna gain must be used before a minimum gain can be allocated as there is almost 5dB difference between the estimated gain from eth coexistence model and the actual gain. Whilst for the coexistence work (which gives relative results) this may not be critical, clearly for setting a minimum requirement it is very important.

These number are given as examples of possible antenna gain figures based on the only agreed assumptions we have so far. That are not intended as a proposal for a minimum antenna gain. Actual values of proposed minimum gain are at this stage FFS.
3 Summary

This paper attempts to capture the available options available to define NF range OTA sensitivity requirements. The intention being to get some agreements on this issue so we can begin to move towards a solution. The proposals are as follows:

 Proposal 1: The following options are available for OTA sensitivity requirements

1. A single REFSENS value is used (with an offset for interference requirements)

2. Separate minimum sensitivity and REFSENS requirements are used (as in AAS)

Proposal 2: One of the following options will be used for REFSENS.

1. Use an agreed fixed minimum antenna gain to obtain a fixed level.

2. Use a sub classification of BS such as: 6 sector, 3 sector, omni-directional, etc.., each with a different minimum antenna again assumption.

3. Use a method based on a declared RoAoA similar to AAS

4. Use declared only requirement.
Clearly of any of the options can be removed at this point then that is advantageous to reaching a solution.
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