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1 Introduction
In the last meeting (RAN4#82bis) beam specific requirements were once again discussed and a way forward [1] was approved. 
Presentations were made by a number of companies but it seems little progress was made on agreeing any new requirements although multi-beam quality was removed as a potential new requirement. 

There remains 5 potential new requirements on the list and our view on each of those is captured in this document.
2 Discussion

The current list of potential new beam requirements are:
	1
	Guarantee of several fluctuation(Beam stability) - R4-1700173

	2
	EIRP envelope curve - R4-1700173

	3
	Beam steering speed - R4-1700173

	4
	SLSR（Side lobe suppression ratio）- R4-1610576

	5
	FBR（Front-back-ratio）- R4-1700161


Our analysis of these requirements was given in [4], a summary and some proposals to make some progress on the issues are discussed further below.

2.1 Beam stability

The issue of maintaining requirements over extreme conditions (voltage and temperature) is already incorporated in the RF specifications.

Testing OTA parameters over temperature is very difficult due to the incompatibility of OTA test chambers and thermal test chambers. The eAAS WI is currently studying possible ways which differential measurements could be used inside temperature chambers to indicate performance over temperature. The concept of certain requirements (EIRP accuracy being one of them) being specified over temperature may be included as long as a suitable measurement technique can be developed. The parameters tested however should be simple such as EIRP accuracy in the reference direction and should not be applied to all beam parameters.

Proposal 1: For beam stability extreme testing candidates are restricted to EIRP accuracy and OTA REFSENS in the reference direction.

This item could possibly be renamed to make this more clear.

The issue of ageing, we believe it is implicit that a BS will meet the requirements over the age of the product, this applies to all systems verified by the 3GPP standards. Conformance testing to 3GPP does not need to include any aging tests.

2.2 EIRP envelope curve

EIRP accuracy is a difficult requirement as it must allow for designed in variation of the directional power and yet maintain an accuracy window around that level.
For example the element pattern will naturally cause the EIRP to drop as the beam is steered, this effect is part of the design. We usually assume that the useful rage of the declared EIRP is to where the beam drops by 3dB (although any figure can be specified)

The accuracy requirement is hence around this expected curve.
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The conformance directions are at the extreme steering directions in ϕ and θ, but the requirement is based around the declared shape of the EIRP curve. This is no so simple to describe but in the AAS specification (TS 37.105) it is described as follows:
For each beam peak direction associated with a beam direction pair within the EIRP accuracy directions set, a specific rated beam EIRP level may be claimed. Any claimed value shall be met within the accuracy requirement as described below.
For a switched beam system the gaps between beams are part of the intended performance of the system. The declared EIRP profile would hence include the gaps between the beams. Whilst we believe that in a beam switching system the optimum combination of beam step size, number of beams and beam width is implementation dependent and hence should not be specified, the shape of the coverage is clearly part of the existing requirements and would be subject to the existing  EIRP accuracy declarations and requirement.

The gap between the beam steps would not have and requirement but it would be clear what it was in the BS declarations.

Proposal 2: This EIRP envelope curve potential requirement can be removed as it is covered by the existing EIRP accuracy requirements

2.3 Beam steering speed

Beam steering speed is a reasonable requirement to consider however it posses measurement issues as it requires multiple pick-ups in the OTA chamber, such test systems have not yet been considered.

It is perhaps possible to consider using a single pick up the speed with which a beam is generated or takes to turn on  and also how quickly it disappears or to turn off.

As it is likely most range 2 systems will be TDD, it seems that this is similar to the TX ON/OFF mast or transmitter transient period requirement as seen below from TS 37.104:
The transmitter transient period is the time period during which the transmitter is changing from the OFF period to the ON period or vice versa. The transmitter transient period is illustrated in Figure 6.4.2-1.
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Figure 6.4.2-1: Illustration of the relations of transmitter ON period, transmitter OFF period and transmitter transient period.

The description of this test could be included to include some aspect of the beam being redirected.

Proposal 3: The scope of the beam steering speed proposed requirement could be reduced and incorporated into the TX transient period requirement 

2.4 Side Lobe suppression ratio

We do not believe this to be a beam requirement and not ‘shape’ requirements should be placed on the active beams from the AAS. However a requirement which controls the radiation outside the design rage of operation is a possibility.

As such this potential requirement should be renamed as “Emissions spatial mask” or something similar.

This is a similar requirement to a passive antenna side lobe suppression ratio but more suitable for an AAS.

The same issue as with a passive antenna exists though that it is not clear what the correct value is for this. As such it is likely that it will be a declared performance parameter. It is not clear if the parameter is only declared if it needs to be part of the 3GPP requirements?

This can be further discussed.

2.5 Front to back ratio

This is similar to SLR in that it would form part of a potential emissions spatial mask requirement.

Proposal 4: Side lobe level and front to back ratio potential requirements can be combined into a “emissions spatial mask” requirement

Proposal 5: An emissions spatial mask would be a declared parameter as it is implementation dependent.

Proposal 6: whether such an “emissions spatial mask” should be declared and measured as part of 3GPP requirements is FFS.
3 Summary

In order to try to make some progress on the new beam specific requirements the following proposals are made:
Proposal 1: For beam stability extreme testing candidates are restricted to EIRP accuracy and OTA REFSENS in the reference direction.

Proposal 2: This EIRP envelope curve potential requirement can be removed as it is covered by the existing EIRP accuracy requirements

Proposal 3: The scope of the beam steering speed proposed requirement could be reduced and incorporated into the TX transient period requirement 

Proposal 4: Side lobe level and front to back ratio potential requirements can be combined into a “emissions spatial mask” requirement

Proposal 5: An emissions spatial mask would be a declared parameter as it is implementation dependent.

Proposal 6: whether such an “emissions spatial mask” should be declared and measured as part of 3GPP requirements is FFS.
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