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1 Introduction
In the last meeting (RAN4#94e-bis) the WF [1] was approved on receiver sensitivity. The necessity of the FR1 OTA reference sensitivity requirement was left open. This paper further discusses this issue.
2 Discussion
The FR1 OTA REFSENS requirement for AAS was developed to offer equivalence to the conducted REFSENS requirement for non-AAS systems. The assumption when developing the AAS requirements was that in its simplest form an AAS may have limit of no beam steering capability and hence the REFSES requirement for an AAS which had essentially a passive antenna pattern would be at least as good as a non-AAS with the same antenna pattern.
For that passive system the 3dB beam widths of the antenna pattern were used to estimate the equivalent antenna gain so the non-AAS REFSENS value could be translated to an OTA requirement.
For systems which have beam control (this is perhaps now the more widely used action for AAS), the coverage range or the Range of Angle of Arrival (RoAoA) was equated to the passive antenna beam pattern and an equivalent gain derived from that. Clearly for such systems the controllable narrow beam would have a higher gain and offer much lower sensitivity, this was captured in the OTA sensitivity requirement where the minimum sensitivity value was declared.
An IAB-MT differs from an AAS in 2 main ways
There is no legacy conducted sensitivity to which we need to remain compliant to
The system is intended to be directional, as such the coverage range or RoAoA is not as great as a BS (where it must cover many UE’s in different directions.
As such larger element spacing’s or sub-arrays may be used to achieve a higher gain with fewer active elements. In such a scenario the beam gain may be high but its steering range restricted to avoid in particular large grating lobes.
In this case the RoAoA may be restricted not by the 3dB contour of the EIS but by the manufacturer to prevent grating lobes. The current BS definition of the OTA REFSENS RoAoA therefore may not be appropriate
The OTA REFSENS RoAoA is defined as the contour where the EIS is 3dB higher than in the reference direction, 
For example with a 0.9λ spacing the 3dB point occurs at approx. 30deg steering, however this is perhaps not a useful operational mode as the grating lobe is very large, however limiting the operation to 10deg max steering limits the grating lobe and may be an acceptable use case for an IAB-MT
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Figure 1: 0.9λ spacing with 30deg and 10deg beam steering
In this case it would seem that the OTA REFSENS RoAoA, and hence the OTA REFSENS requirement are not appropriate.
Whilst OTA REFSENS RoAoA is a declaration based on conformance testing and does not have to be an operation use case, it could be confusing if it was not possible to use the equipment over this declared range. 
If we consider a number of cases:
1) IAB-MT has a fixed (pointed on installation) beam
a) The OTA REFSESN RoAoA will be the same as the beam width so OTA REFSESN = OTAminSENS – note OTA minSENS is not bounded so would not guarantee the EIS in the same was as OTA REFSENS
2) IAB-MT has a limited range of steering capability
a) OTA REFSENS RoAoA may be the wrong parameter to specify the system (as the range may be limited not by the 3dB contour)
b) OTA REFSENS RoAoA should be larger than the beam width so OTA REFSENS>OTA min sens
c) Some Rx linearity requirements are based on ORA REFSES so will be tested at a higher power level
3) IAB-MT has full range of steering capability (similar to BS)
a) OTA REFSENS RoAoA is correct parameter and requirements are same as BS

There is some justification for retaining the OTA REFSENS requirement, however the definition of OTA REFSENS RoAoA could be problematic for case 2 (as discussed).
Observation 1: Using the existing FR1 OTA REFSENS definition has potential issue when applied to an IAB-MT
As the IAB-MT is a directional system for both FR1 and FR2 and we do not have the restriction that FR1 must be equivalent to the conducted requirement the simplest solution would seem to be use the FR2 method for FR1 also.
Observation 2: The simplest solution is to use the FR2 OTA sensitivity approach.
However as it has already been agreed that we will use FR1 OTA sensitivity, this does not fit in with adopting the FR2 methodology and hence some for of FR1 OTA REFSENS is required. To avoid the problem with the definition of OTA REFSESN RoAoA the reliance on the 3dB contour could be removed, OTA REFSENS could be derived from the OTA sensitivity RoAoA (which are declared) rather than OTA REFSENS RoAoA
Observation 3: If OTA REFSENS is used then use OTS Sensitivity RoAoA to derive OTA REFSENS rather than OTA REFSENS RoAoA.
3 Summary
In this paper we look at the background for the FR1 OTA REFSENS requirement and apply it to possible use cases for the IAB-MT. It is highlighted that for a directional system which may compromise between gain and steering range the current definition of OTA REFSES  RoAOA is not appropriate. 
Observation 1: Using the existing FR1 OTA REFSENS definition has potential issue when applied to an IAB-MT
As such we cannot use the BS OTA REFSES requirement without some modification, the following observations offer 2 potential solutions:
Observation 2: The simplest solution is to use the FR2 OTA sensitivity approach.
Observation 3: If OTA REFSENS is used then use OTS Sensitivity RoAoA to derive OTA REFSENS rather than OTA REFSENS RoAoA.
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