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1 Introduction

The uplink sensitivity requirement for FR2 was finalized at the end of 2017, whilst conformance text has recently been created. For FR2, the sensitivity level is declared, which is due to the fact that array sizes may differ between different implementations and that propagation environments may differ between different deployments. The sensitivity is applicable across a declared RoAoA.
The interference levels for some other requirements, such as blocking and ACS are relative to the sensitivity level. This is due to the complex statistical relationship between gain, beam size, architecture and the probability of blocking.
This contribution discusses the relationship between the RoAoA size, sensitivity and blocking and proposes an update to the sensitivity declaration.
2 Discussion

The OTA sensitivity requirement is based upon achieving a minimum sensitivity level within a so-called sensitivity RoAoA. For FR1, the sensitivity RoAoA is defined as being the range of angles of arrival within which the achieved EIS is no more than 3dB greater than the EIS in the reference direction (usually boresight). The sensitivity level itself is derived based on a conducted sensitivity and an element gain estimated based on the sensitivity RoAoA. The EIS requirement in the reference direction is 3dB stricter than the EIS requirement for all other directions in the sensitivity RoAoA.
OTA REFSENS RoAoA: Is the RoAoA determined by the contour defined by the points at which the achieved EIS is 3dB higher than the achieved EIS in the reference direction
NOTE:
This contour will be related to the average element/sub-array radiation pattern 3dB beam width.

For FR2, the sensitivity is declared by the vendor. The reason for the declared sensitivity is that the array size and anticipated link budget may vary significantly for different implementations. In the core specification, the RoAoA is also declared and unlike FR1, there is no relationship between the declared RoAoA and the difference in sensitivity between the RoAoA edge and boresight. The reason for this is that it was anticipated that the declaration could relate to the service area, which could be an area covered by a contour of e.g. 5 or 10dB difference to the boresight sensitivity. The exact relationship between the service area size and the sensitivity would be for the vendor to decide.
It should be noted that in the conformance specification, 38.141-2, the FR2 REFSENS RoAoA is defined in the same way as for FR1; i.e. considering a 3dB contour. Thus, the core and conformance are currently inconsistent.
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Considering only sensitivity, the FR2 reference framework can be seen as sensible (although it makes comparison between different BS options more difficult, since EIS and RoAoA sizes cannot be directly compared). However, when the FR2 reference sensitivity framework also impacts the blocking, ACS and IM levels an anomaly arises.
Taking the blocking level as an example, the blocking level is defined as being 33dB greater than the sensitivity level. This formulation leads to the anomaly that depending on how the service area is assumed, the blocking level could differ for the same BS implementation. For example, if an RoAoA would be declared based on 5dB dropoff in sensitivity from the boresight, then the blocking level would differ (by 5dB) from an RoAoA declared assuming a 10dB dropoff in sensitivity from the boresight.
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A difference in the blocking level depending on the assumption made for an acceptable drop-off in sensitivity at the edge of the service area does not make sense. In both of the cases in the above example, the BS receiver hardware and array size would be the same and the boresight EIS would be the same; thus there would be no reason to expect the blocking level to be physically different only due to a difference in the approach to declaring the service area and sensitivity. (The above example differs from comparison of BS with different array size, in which the blocking level could be expected to differ).

Observation 1: The FR2 REFSENS definition can lead to different blocking requirement levels for the same hardware implementation, depending on assumptions on the service area.
A couple of possibilities exist to resolve this anomaly. One is that the EIS_refsens_50M is declared separately for the reference direction and other directions. The blocking test in the reference direction would become insensitive to the assumption on the service area, but not so in the other directions. Thus, the anomaly would be at least partially resolved. 
A second alternative could be to revert the definition of the FR2 reference sensitivity in the core specification to the FR1 definition; i.e. the contour of 3dB sensitivity drop-off from the reference direction (as is already in fact the case for FR2 in the conformance specification). This would completely remove the dependence of the blocking level on the assumptions for the service area. Possibly the EIS in reference direction could be 3dB lower than other directions too, similar to FR1.

Proposal 1:
· Revert the definition of OTA REFSENS RoAoA for FR2 in the core specification back to be the same as FR1 and FR2 in the conformance specification
· Separately apply EIS_REFSENS_50M in the reference direction and in other directions with 3dB difference
3 Conclusion

An anomaly has been identified with the FR2 RX requirements framework, that the blocking (and other RX requirement interferer) level could differ for the same hardware implementation depending on the assumptions made for the declaration. Potential small changes to resolve this anomaly have been identified.
Proposal 1:

· Revert the definition of OTA REFSENS RoAoA for FR2 in the core specification back to be the same as FR1 and FR2 in the conformance specification

· Separately apply EIS_REFSENS_50M in the reference direction and in other directions with 3dB difference
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