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1 Introduction
The first release of the core specification is now released, however in many cases it is not very clear the spatial regions over which the requirements are valid, this is particularly the case for some of the FR2 requirements.
Declarations are covered in the conformance specification, however the core requirement should be clear over which defined ranges the requirements are valid over.
2 Discussion

In subclause 10.1 of 37.817 it is stated:

“For radiated Rx requirements, the same spatial definitions are used as defined for Tx requirements in subclause 9.1.”

This is contrary to the approach taken in AAS where the Tx and Rx spatial definitions are kept separate. 
2.1 FR1

There are a number of reasons why for AAS the Tx and Rx spatial ranges are kept separate, the decision was taken very early on in the original AAS work item. As FR1 is intended to follow the AAS approach then the 
· UL and DL spatial coverage areas may be different for a specific reason 

· Specifically with a DL only or UL only system the ranges are distinct.

·  UL and DL spatial declarations serve different purposes and even if intended to serve the same geographical cell coverage, they may not consist of the same range of angles:

· OTA peak direction set – TX range of angles, may be continuous, discrete, or even a single direction, intended to show the steerable directions of the TX beam.

· OTA coverage range is a TX range of angles over which Tx quality metrics are valid and communication is intended. Will be same as or larger than the OTA peak directions set.  In most cases will be the peak direction set plus half the beam width.
· OTA Sensitivity Direction Declaration (OSDD) – receiver declaration includes a range of angle of arrivals and a min EIS value. Multiple OSDD may be declared for each BS, depending on the declared EIS value the RoAoA may vary. Intention is to show the spatial performance of the RX.

· OTA REFSENS RoAoA – range of angle of arrivals which are used for the OTA REFSENS value, intention is to ensure comparable performance to a non-AAS with a  passive antenna over a similar RoAoA. The definition of the OTA REFSENS RoAoA is specific that it covers the 3dB contour of the sensitivity.

If the UL and DL coverage areas are mandated to be the same then the OTA coverage range and the OTA REFSENS RoAoA could be mandated to be the same – however this was not the original intention. To maintain consistency with AAS it is suggested that at least for FR1 separate spatial definitions are maintained between Tx and Rx.

2.2 FR2

For FR2 less is known about implementation, as the system is expected to be TDD then it is perhaps reasonable to expect that UL and DL coverage is the same. 

Also the BS type 2-O requires beam forming and hence the difference between the 2 Tx declarations and the RX declarations is not so great.

It has already been agreed that there is only a single receiver sensitivity requirement for FR2 and that it will be over the OTA REFSENS RoAoA.

The transmitter spatial definitions for FR2 are still not specified in the TR, the core technical specification does not mention the spatial ranges over which the transmitter radiated requirements are valid over at all. 
As the BS type 2-O requires beam forming capability in both UL and DL, the same approach as for the RX can be used on the TX.
The following examples from TR 37.843 demonstrate the difference between the OTA peak directions set and the OTA coverage range
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Figure 5.1.1-2: Example OTA coverage range and OTA peak directions set for a beam steering system with multiple beam widths

As the type 2-O BS will have relatively narrow beams then the spatial coverage will be more like the example on the left where the OTA peak directions set and the OTA coverage range are effectively the same. The case where the system has large beam width is not valid for type 2-O BS.

However one discussed architecture for BS type 2-O is the so called grid of beams, in such a system the steering directions will be discrete, such as the example given in the bottom left example in the figure from TR 37.842.
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Figure 7.2.4-1: Examples of AAS BS beam declarations depicted in a directions diagram
In such as case the OTA peak directions set will consist of a discrete number of points, however it would be expected that the OTA coverage range consists of the whole area.

It is therefore necessary in the TX to maintain 2 OTA directions sets

3 Text Proposal:

TR37.817 v0.6.0 
--------------Start of text proposal-------------
10.1
General



For BS type 1-H and BS type 1-O the same spatial definitions are used as for the AAS described in TR 37.842 [xx] and TR 37.843 [xx].

OTA sensitivity is valid over the over the RoAoA in the declared OSSD(s), where any number of OSDD’s may be declared by the manufacturer to describe the receiver capabilities.

Minimum sensitivity (minSENS) is defined as the lowest declared EIS value from all the declared OSDD’s and is valid over the applicable RoAoA for that OSDD.

Absolute levels which are based on performance at minSENS are offset from the appropriate conducted absolute power level by the following:

ΔminSENS = REFSENSConducted – EISminSENS 

OTA REFSENS is valid over the OTA REFSENS RoAoA which is declared by the manufacturer, absolute levels which are based on performance at OTA REFSENS are offset from the appropriate conducted absolute power level by the following:


ΔREFSENS = REFSENSConducted – EISREFSENS 

In table 10.1.1.1-1 classification of the radiated Tx requirements is provided with brief justification.

--------------End of text proposal-------------



















































