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1 Introduction

During RAN4#87, a number of proposals for procedure text for the TX directional requirements were agreed. It was noted in the summary of the meeting progress that since the text was agreed in a hurry, some further revision/correction may be needed [1]. This contribution discusses some general issues with the procedure text. An overview of the difference between TX directional requirements based on the EIRP accuracy directions set and on the OTA conformance range is provided, as this elaborates the need to improve the procedure test descriptions.
2 Discussion
2.1 EIRP accuracy directions set and OTA coverage range

The EIRP accuracy directions set was introduced in release 13 and describes the set of directions in which a declared test beam can be steered. It is important to note that it is quite possible (although not necessary) that UE positions outside of the EIRP accuracy directions set are within the coverage range of the BS. As an example, consider a multi-column BS in which steering is provided in the azimuth but not in the elevation axis. (Line of sight and no multipath is assumed in this example to improve clarity). The EIRP accuracy directions set would be a line along the azimuth axis.
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This does not imply that users outside of the elevation boresight cannot be reached; they would simply not be in the peak of the beam in elevation.
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Another example (again not considering multipath for simplicity) is a grid of beam system; in this case the EIRP accuracy directions set will consist of a number of descrete points.
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The fact that the EIRP accuracy directions set is a set of discrete points does not imply that UEs whose direction is in between the points are not reachable; rather that they will not be directly in a beam centre.
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The OTA coverage range is the range of angles in which other TX directional requirements, such as EVM, frequency error, TAE etc. are met. The OTA coverage range describes all of the directions in which UEs can be served, whether by means of pointing a beam centre at UEs or another part of the beam than the beam centre. The OTA coverage range is thus very likely to be continuous and will be at least as large as, but possibly larger than the EIRP accuracy directions set.

It is important to note that not all directions in the OTA coverage directions range may be beam peak directions. This also applies to the conformance directions for the OTA coverage directions range; they may not be beam peak directions.
Observation 1: Conformance directions in the OTA coverage range may not be beam peak directions
2.2 Description of BS orientation for the directional requirements

For the indoor anechoic chamber and the CATR, in order to measure a directional requirement, it is necessary to align the BS such that the direction to be tested is pointed towards the test antenna (or, in the case of a CATR, the mirror). For the EIRP accuracy requirement, the release 13 wording in the specification is as follows:

3)
Set the AAS BS in the direction of the declared beam peak direction of the beam direction pair, for the beam to be tested.

Although the text has been used since release 13, it is a little ambiguous in that it could be interpreted as a configuration of the BS, whereas in fact it is about alignment of the BS and the test antenna. A re-wording is proposed for this procedure. For consistency, it may be good to align releases 13-15.
Proposal 1: Re-state the EIRP accuracy procedure step 3 as follows:

3)
Align the AAS BS and test environment such that the test environment can measure in the direction of the declared beam peak direction of the beam direction pair, for the beam to be tested.

It should be noted that the words “test environment” and “such that the test antenna can measure” are added in order that the near field test method continues to be captured within the scope of the procedure; for the near field multiple positionings of the test antenna will be needed, and it is considered that this is captured within the scope of the wording.

The other directional requirements apart from OTA RS power and OTA total power dynamic range are tested in conformance directions of the OTA conformance range. As discussed in section 2.1, these conformance directions are not always the same as beam peak direction. The wording for step 3 (i.e. alignment of the BS and test antenna) for these requirements is not consistent in the latest version of the 37.145-2 draft CR; in some cases, the OTA conformance direction is mentioned and in other cases the beam peak direction. Even where the OTA conformance direction is mentioned, the text is ambiguous. The following wording is proposed for all of these requirements for this step:

Proposal 2: For the other directional requirements (apart from EIRP accuracy, OTA RS power and OTA power control dynamic range, OUT output power dynamics), re-word the step in which BS and test environment are aligned as follows:

3)
Align the AAS BS and test environment such that the test environment can measure in the direction of the declared OTA conformance direction
2.3 Description of the BS configuration

The BS must be configured such that the requirement can be met. For the EIRP accuracy procedure, the step in which the BS is configured to transmit a beam in the right direction is worded as follows:

4)
Configure the beam peak direction of the AAS BS according to the declared beam direction pair.

This release 13 wording is satisfactory for the EIRP accuracy requirement. However, it is not satisfactory for the other OTA conformance set based requirements. The reason is that as discussed in section 2.1, the requirement conformance directions may not correspond with beam peak directions. Furthermore, the requirements should not be associated with beam peak directions, which are part of the EIRP accuracy description.  The test procedure description for the other requirements is not consistent between requirements, but in general assumes beam direction pairs. The following is proposed as a consistent wording for all requirements that correctly captures the intention of the OTA conformance directions set:

Proposal 3: Adopt the following wording on BS settings for the TX directional requirements that are related to the OTA conformance range:

4)
Configure the beamforming settings of the AAS BS according to the declared OTA conformance direction

2.4 Description of the BS power settings
For the EIRP accuracy requirement, the BS power setting is obviously the declared EIRP for the beam and direction to be tested. For the other directional requirements, the wording for the setting of the TX power setting differs; in some cases, the power setting in the test model description is referred to, in other cases, Prated, EIRP and in other cases Prated, TRP.

In general, the power settings should refer to the test model descriptions, as for multicarrier tests these descriptions capture the TX power settings. For single carrier tests (and in the test model descriptions) it is correct to refer to Prated, EIRP, since for these tests TRP power measurement is not carried out
Proposal 4: Adopt the following wording on BS power for the TX directional requirements apart from EIRP accuracy:

6)
Set the AAS BS to output according to the applicable test configuration in clause 5 using the corresponding test models or set of physical channels in subclause 4.12.2. For single carrier set the AAS BS to transmit at manufacturers declared rated carrier output power per cell (PRated,c,EIRP).

2.5 Description of beams and directions to be tested

For the EIRP accuracy requirement, there is an indication that the narrowest and widest declared beamwidths must be tested.

The other TX directional requirements are based on the OTA coverage range and not on beam declarations, thus it is incorrect to capture a description of which beams should be tested. In some cases, this has been included and should be removed.
The directions to be tested incorrectly state a reference beam direction pair; this should in fact refer to the reference OTA conformance direction. This will in many cases be the same as the reference beam direction pair but does not have to be.

Proposal 5: For the TX directional requirements that relate to the OTA conformance range, remove descriptions of which beams are to be tested. 

Proposal 6: Update description of directions to be tested to refer to the reference OTA conformance direction for requirements relating to the OTA conformance range.
2.6 Use of the term “power”

In some cases, text that has been copied from legacy specifications refers to power (e.g. “measure the power”). Since OTA power can be understood as EIRP or TRP, the term is ambiguous and should be clarified to EIRP. Also, to avoid confusion the direction should be clarified as the conformance direction or the beam peak direction, dependent on the requirement.

Proposal 7: Replace the term “power” with the term “EIRP (in the conformance/beam peak direction)” for TX directional requirements (other than EIRP accuracy).

3 Conclusion

This document provides a review of the TX directional requirement procedure texts and discusses the reasons behind necessary corrections. Text proposals to correct eAAS are provided in [2] and NR in [3]. In addition, a core CR is provided in [4] as the motivation for the CR is related to the conformance discussion.
Proposal 1: Re-state the EIRP accuracy procedure step 3 as follows:

3)
Align the AAS BS and test environment such that the test environment can measure in the direction of the declared beam peak direction of the beam direction pair, for the beam to be tested.

Proposal 2: For the other directional requirements (apart from EIRP accuracy, OTA RS power and OTA power control dynamic range, OUT output power dynamics), re-word the step in which BS and test environment are aligned as follows:

3)
Align the AAS BS and test environment such that the test environment can measure in the direction of the declared OTA conformance direction
Proposal 3: Adopt the following wording on BS settings for the TX directional requirements that are related to the OTA conformance range:
4)
Configure the beamforming settings of the AAS BS according to the declared OTA conformance direction
Proposal 4: Adopt the following wording on BS power for the TX directional requirements apart from EIRP accuracy:

6)
Set the AAS BS to output according to the applicable test configuration in clause 5 using the corresponding test models or set of physical channels in subclause 4.12.2. For single carrier set the AAS BS to transmit at manufacturers declared rated carrier output power per cell (PRated,c,EIRP).

Proposal 5: For the TX directional requirements that relate to the OTA conformance range, remove descriptions of which beams are to be tested. 

Proposal 6: Update description of directions to be tested to refer to the reference OTA conformance direction for requirements relating to the OTA conformance range.

Proposal 7: Replace the term “power” with the term “EIRP (in the conformance/beam peak direction)” for TX directional requirements (other than EIRP accuracy).
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