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1 Introduction
In the last meeting (RAN4#82bis) NR range 2 OTA sensitivity was briefly discussed after [1] was presented.

It was suggested in [1] that the minimum EIS (or OTA REFSENS) is based on a minimum expectation of directivity/gain from the antenna.

There were no other documents on the issue and it seems that the idea was broadly agreeable so this paper attempts to make some agreements on the procedure for agreeing min EIS. 
2 Discussion

Progress has been made on eAAS (and hence NR range 1) on this issue. The parameter capturing the minimum IES requirement has been agreed to be called OTA REFSENS. This requirement is used for both the minimum EIS and also as a reference for the interference requirements. The same name and approach can be taken for range 2.
Proposal 1: Range 2 minimum EIS requirement is called OTA REFSENS

The eAAS OTA REFSENS requirement is derived using a formula for directivity based on the antenna gain of an equivalent non-AAS system covering the same RoAoA.
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· LRX is a loss factor in dB accounting for antenna losses, distribution losses, integration losses, etc.
· The LRX value for wide area BS is a fixed value of 2dB to cover all frequencies and antenna geometries.
· The LRX values for medium range and local area AAS BS are FFSPREFSENS is the conducted reference sensitivity level in dBm in the Rel-13 TS 37.105 [3].
· D0 is the estimated antenna peak directivity in dBi of a non-AAS BS, which has a beam pattern related to the AAS BS OTA REFSENS RoAoA region. 

· D0 is estimated using Elliot’s formula for directivity to determine the equivalent non-AAS directivity from declared parameters as follows:
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Where 

BeWθ is the beamwidth equivalent to the range of OTA REFSENS RoAoA in the θ-axis in degrees.

BeWφ is the beamwidth equivalent to the range of OTA REFSENS RoAoA in the φ-axis in degrees.

And OTA REFSENS RoAoA is declared by the vendor.
· Doff-peak is the peak directivity off-peak margin equal to 3dB which is used to allow coverage for the OTA REFSENS RoAoA region other than just in the peak direction, using the same estimated antenna pattern used to derive the estimated antenna directivity D0. 

eAAS uses declarations about the coverage area to derive the minimum gain requirement. The OTA REFSENS RoAoA is defined as:
OTA REFSENS RoAoA: Is the RoAoA equivalent to the 3 dB beam width of a non-AAS base station passive antenna providing the same coverage area as the AAS base station.

Whilst this RoAoA and its definition is also useful for range 2 as it is important to know the extent of the coverage area which the range 2 BS can cover, it is not to be used to derive the minimum directivity for a range 2 BS in the same way it is used for eAAS/range1.

As range 2 requires beam forming to operate, it requires a minimum beam forming gain to operate.  It is this minimum gain requirement which should be used to derive D0 for range 2 rather than the declared RoAoA. The RoAoA however is still needed as it is important to know the range to test over.

As the D0 and LRX form the gain of the antenna, as it is minimum antenna gain which will be required for the system to function and both are to be agreed fixed values, there is no need to separate D0 and LRX for range 2 a single GANT_RX can be used.
Also as it is inevitable that the directivity will reduce as the beams is steered, an off peak margin is needed. As eAAS/range 1 use a 3dB off peak margin along with the above definition of RoAoA, it seems reasonable to use the same approach for range 2.

Proposal 2: Range 2 OTA REFSENS uses a fixed value of GANT_RX based on the minimum required uplink antenna gain

Proposal 3: A 3dB off peak margin is applied when calculating the OTA REFSESN value.

Proposal 4: The requirement is valid over the OTA REFSENS RoAoA. The same definition of OTA REFSENS RoAoA as eAAS can be used although it is not used to derive GANT_RX.

Having agreed proposals 1-4 it is clear that there are a number of figures which still need to be agreed before the final sensitivity requirement can be derived:

· Conducted Noise figure

· Sensitivity channel BW and Eb/No requirement

· Implementation margin (2dB used in E-UTRA)

· Minimum antenna gain requirement (GANT_RX)

Once these values are agreed, the OTA REFSENS power level will be calculated by:
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3 Summary

This paper describes the agreements made on ORA sensitivity for eAAS and hence NR range 1 and highlights the differences between range 1 and range 2. The main difference being range 2 is an OTA only requirement and the system requires a minimum antenna gain in order to function. Hence minimum radiated sensitivity can be based on a fixed minimum antenna gain requirement. This will result in a a fixed OTA REFSENS value rather than one which is dependent on the RoAoA declarations.
In order to make some progress the following proposals can be agreed:

Proposal 1: Range 2 minimum EIS requirement is called OTA REFSENS

Proposal 2: Range 2 OTA REFSENS uses a fixed value of GANT_RX based on the minimum required uplink antenna gain

Proposal 3: A 3dB off peak margin is applied when calculating the OTA REFSESN value.

Proposal 4: The requirement is valid over the OTA REFSENS RoAoA. The same definition of OTA REFSENS RoAoA as eAAS can be used although it is not used to derive GANT_RX.

Furthermore the values of  Conducted Noise figure, Sensitivity channel B,  Eb/No requirement, Implementation margin (2dB used in E-UTRA) and Minimum antenna gain requirement (GANT_RX) are for further study.
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