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1 Introduction

During RAN4#78, a way forward on beam declaration was agreed [1]. The way forward captures a description of a minimum set of beams that shall be declared for compliance testing of the radiated TX power requirement. A separate paper is provided for this meeting describing our interpretation of the way forward. Finding a suitable wording for the way forward that enables a black box specification text will require careful discussion; a proposal is provided in [2]. For the TR, it is proposed that the intention of the WF is captured, including how the beam definition may relate to transceiver partitioning.
It is also important to make sure that the description of the beam declaration is clear enough that there is no risk of misunderstanding of what should be declared. [3] provides a view on potential misunderstandings that should be clarified.

This document contains proposed text for the TR to capture the principles of how the minimum beam declaration should be made.
2 Text Proposal
7.1.4 


The conformance requirements

The conformance specification needs to describe a minimum beam declaration that is needed for demonstrating compliance. The minimum beam declaration is based on declaring up to 5 beams:
· narrowest intended BWθ, narrowest intended BWϕ (possible when narrowest intended BWθ) at the reference beam direction
· narrowest intended BWϕ, narrowest intended BWθ (possible when narrowest intended BWϕ) at the reference beam direction
· Widest intended BWθ , widest intended BWϕ (possible when widest intended BWθ) at the reference beam direction
· Widest intended BWϕ – widest intended BWθ (possible when widest intended BWϕ) at the reference beam direction
· BWθ and BWϕ which provide highest intended EIRP of all possible beams at the reference beam direction.
The beams that are declared are the ones that provide the highest possible EIRP for the respective beamwidth. In practice, it may be that the AAS BS does not adjust the beamwidth in some or all dimensions and this some of these definitions may coincide.
In some circumstances, it may be that for one of the declared beamwidths, not all of the transceiver unit array is used. Two examples are provided below. In the first example of figure 7.1.4-A1, an array consists of a column with 2 polarizations. A beam with the narrowest intended beamwidth can be produced with each polarization. Thus two beams with the narrowest beamwidth can be produced, but the beams cannot combine coherently. In the second example of figure 7.1.4-A1, a multi-column array consists of 2 columns but there is no calibration between columns. In this case, a beam is produced per column and polarization.
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Figure 7.1.4-A1 – Examples of multicolumn array
When multiple uncorrelated beams can be produced for a specific beamwidth, the number of such beams shall be declared.

In the specification text, it is preferable to describe the beam declaration requirements without referring to the internal architecture of the AAS BS. The concept of independent power resources is introduced to the specification text. Independent power resources implies transmission with different groups of transmitters. Thus in the first example of figure 7.1.4-A1, each polarization is a power resource and in the second example of figure 7.1.4-A1, each column and polarization is an independent power resource.
When in operation, an AAS BS will transmit multiple beams relating to different Transmission Mode functionalities. When considering the minimum 5 beams to declare, most examples of beams that the AAS will transmit should be included. A few types of transmission could be misinterpreted as a beam, but should not be subject to the radiated TX power requirement. These are specifically beams that arise from groups of transmitters that are not all calibrated to one another (i.e. phase aligned) and are based on precoding applied by the AAS BS based on UE PMI feedback. In the specification text, the scope of the beam declaration can be considered by indicating that:

· Any beam that can be transmitted by the AAS BS and may be identifiable to a UE by CRS, CSI-RS or DM-RS shall be considered when identifying the (up to) 5 beams for declaration, with the exception of precoded transmissions identified by DM-RS or with no precoded RS for which not all transmitters are phase synchronized.
For conformance testing purposes, for each declared AAS beam, the vendor shall declare four beam peak directions corresponding to four maximum steering directions. These are the beam direction pair associated with the maximum beam centre steering direction and shall be defined as follows:

· The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the positive Φ direction while maintaining the reference beam centre direction θ value.

· The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the negative Φ direction while maintaining the reference beam centre direction θ value.
· The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the positive θ direction while maintaining the reference beam centre direction Φ value.
· The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the negative θ direction while maintaining the reference beam centre direction Φ value.
 (It should be noted that in some cases, one or more maximum steering directions may coincide with the reference beam centre direction).
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Figure 7.1.4-1: Diagram showing an example of requirement declaration.
The grey shaded area in Figure 7.1.4-1 represents an EIRP accuracy compliance directions set. The maximum steering directions are in the positive and negative directions along each axis from the reference beam centre direction.
The measured maximum EIRP shall be within +([Xhigh]+[TestTolerance]) to -([Xlow]+[TestTolerance]) dB of the respective declared EIRP values at the beam peak direction when the beam direction is set to each of the 4 declared maximum steering directions and to the reference beam direction.
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Example. EIRP accuracy compliance directions set
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