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1 Introduction
In TR 37.843 [1]section 3.1, the OTA coverage range is defined as following:

	OTA coverage range: a common range of directions within which TX OTA requirements that are neither specified in the OTA peak directions sets nor as TRP are intended to be met


In TR 37.843 section 5.1.1, there are two examples to declare the OTA coverage range. The first is for AAS BS without beam steering capability in horizontal and vertical dimension, and then its OTA coverage range is the same as the 3dB beam pattern of the passive antenna. The second example is for AAS BS with beam steering capability in both horizontal and vertical dimension. In such case, OTA coverage range is the peak direction set for the minimum beam width case, when the beam with minimum beam width is steered to its maximum steering direction, a portion of the beam is outside of the OTA coverage range. 

It’s obvious that the OTA coverage range is defined in different ways for the two kinds of AAS BSs. From our point of view, the definition should be consistent among different type of BS, otherwise problems may occur. For example, if there is an AAS BS with beam steering capability only in horizontal dimension, then the OTA coverage range for this kind of AAS BS is unclear. In this contribution, we will further discuss the OTA coverage range for AAS BS with beam steering capability only in horizontal dimension. 
2 Discussion
The OTA coverage range for AAS BS without beam steering capability is shown in Figure 1, its OTA coverage range is related to 3dB beam pattern.  The OTA coverage range for AAS BS with beam steering capability in both horizontal and vertical dimension is shown in figure 2, its OTA coverage range is related to the peak direction set for the minimum beam width case. 
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Figure 1: Example OTA coverage range and peak beam directions set for AAS BS without beam steering capability in horizontal and vertical dimension
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Figure 2: Example OTA coverage range and peak beam directions set for AAS BS with beam steering capability in horizontal and vertical dimension with multiple beam widths
Following is an example for an AAS BS with beam steering capability only in horizontal dimension with Vertical (θ) beam width = 10°. The declarations must include an OTA peak direction set for both the widest beam width and the narrowest beam width in horizontal dimensions
For the minimum beam width case:  beam width (θ=10° and ϕ=10°), maximum steering (θ =0°and ϕ= ±32.5°) 

For the maximum beam width case: beam width (θ=10° and ϕ=35°), maximum steering (θ=0° and ϕ= ±25°) 

Note the larger beam width has a smaller declared extreme steering direction, but the potential coverage is greater.

The peak direction sets for the 2 cases are different. However they must have a common OTA coverage range. One potential solution is to follow the principle that in the dimension that the AAS BS could perform beam steering the OTA coverage range is determined by the OTA peak direction set of minimum beam width case, while in the dimension that the AAS BS couldn’t perform beam steering, the OTA coverage range is determined according to the 3dB beam pattern, as can be seen in figure 3. This principle is also aligned with the current OTA coverage definition. 
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Figure 3: Example OTA coverage range and peak beam directions set for AAS BS with beam steering capability in horizontal dimension with multiple beam widths
Based on above analysis, we propose the following text proposal in section 5.1.1 of TR 37.843. 
3 Conclusion
It is proposed to include the attached text proposal into TR37.843[1].

4 Reference
[1].  TR37.843, V0.4.0 (2017-08), Radio Frequency (RF) requirement background for Active Antenna System (AAS) Base Station (BS) radiated requirements (R15)
5 Annex 
<Text Proposal>

<Unchanged texts omitted>

5
Radiated transmitter characteristics 
5.1
General

5.1.1
Spatial requirements
OTA requirements for the AAS BS are belonging to one of the two groups: 

· Directional requirements

· The manufacturer to declare beam(s) and coverage ranges over which the beam can be steered.

· An example of the directional requirements is the Rel-13 EIRP requirement.

· Directional requirement type does not imply the requirement is only in one direction as many requirements have a number of compliance directions. It implies the requirement applies to a single direction at a time.

· TRP requirements

· TRP is defined as:
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,where EIRP is the total EIRP of two orthogonal polarizations.

Correspondingly, and in order that the test requirement part of conformance test specification is measurable the total power the above equation is approximated as the sum of the EIRP at a number of discrete directions around the sphere as follows:
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,where EIRP is sampled at N locations along the -axis and M locations along the φ-axis.
All OTA requirements are met in either the OTA coverage range or OTA peak direction set(s) as shown in the overview table of the radiated Tx requirements in Table 5.1-1.

Table 5.1-1: Overview of radiated Tx requirements

	AAS BS requirement
	OTA requirement type
	Coverage range
	Notes

	Base station output power
	Output power accuracy for EIRP
	Directional requirement
	OTA  peak directions set
	Output power accuracy for EIRP requirement is already included as a core requirement in TS 37.105.

	
	Output power accuracy for TRP
	TRP
	n/a
	

	Output power dynamics
	Directional requirement
	OTA  peak directions set
	

	Transmit ON/OFF power
	FFS
	FFS
	

	Frequency Error
	Directional requirement
	OTA coverage range
	

	Time Alignment Error
	Directional requirement
	OTA coverage range
	

	Modulation Quality (EVM)
	Directional requirement
	 OTA coverage range
	

	Unwanted emissions
	TRP
	n/a
	

	Adjacent Channel Leakage Radio (ACLR)
	TRP
	n/a
	

	Transmitter intermodulation
	FFS
	FFS
	

	…
	…
	…
	


The OTA peak direction set(s) are the same as the EIRP accuracy directions set(s) used in the REL13 specification, the name has been changed as they are now used for other requirements. Examples of OTA peak directions sets remain the same as those in TR 37.842 [4].

Some further examples of the relationship between the peak direction set(s) and the OTA coverage area are as follows:

Example 1. 

This example shows the declarations that would be made for an OTA AAS BS with a passive antenna , the system hence has no beam steering capability (this is perhaps unlikely to be an OTA AAS BS however makes extreme example).

The declarations are: Vertical (θ) beam width = 10°, Horizontal (φ) beam width = 65°
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Figure 5.1.1-1: Example OTA coverage range and peak beam directions set for a passive antenna

Note as the beam cannot be steered the OTA peak directions set is a single point and the OTA coverage range is the same as the 3dB beam pattern of the passive antenna. 

Example 2.

This example shows the declarations that would be made for an OTA AAS BS with multiple beam widths and beam steering capability. The declarations must include an OTA peak direction set for both the widest beam width and the narrowest beam width in both dimensions. For simplicity it is assumed beam width in θ and ϕ are the same for this example.

For the minimum beam width case:  beam width (θ and ϕ) =10°, maximum steering (θ and ϕ) = ±32.5°

For the maximum beam width case: beam width (θ and ϕ) =35°, maximum steering (θ and ϕ) = ±25°

Note the larger beam width has a smaller declared extreme steering direction, but the potential coverage is greater.

The peak direction sets for the 2 cases are different, however they must have a common OTA coverage range, this can be seen in figure 5.1.1-2.
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Figure 5.1.1-2: Example OTA coverage range and peak beam directions set for a beam steering system with multiple beam widths

Example 3.

This example shows the declarations that would be made for an OTA AAS BS with multiple beam widths and beam steering capability only in horizontal dimension  with Vertical (θ) beam width = 10°. The declarations must include an OTA peak direction set for both the widest beam width and the narrowest beam width only in horizontal dimension. 

For the minimum beam width case:  beam width (θ=10° and ϕ=10°), maximum steering (θ =0°and ϕ= ±32.5°) 

For the maximum beam width case: beam width (θ=10° and ϕ=35°), maximum steering (θ=0° and ϕ= ±25°) 

Note the larger beam width has a smaller declared extreme steering direction, but the potential coverage is greater.

The peak direction sets for the 2 cases are different, however they must have a common OTA coverage range, this can be seen in figure 5.1.1-3.
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Figure  5.1.1-3: Example OTA coverage range and peak beam directions set for AAS BS with beam steering capability in horizontal dimension with multiple beam widths
For example 2 and example 3, note the OTA coverage range is the same for both cases as there is only a single OTA coverage range declared per OTA AAS BS, however there are multiple OTA peak directions sets allowed. In this case the OTA peak direction set for the minimum beam width case is the same as the OTA coverage range, for the maximum beam width case the OTA peak directions set is smaller than the OTA coverage range.
In both the examples the OTA peak directions sets are a sub set of the OTA coverage range as required.

In both examples the beam widths for each of the maximum steering directions are shown for information, the beam width for each of the maximum steering direction is declared but it does not form part of the OTA coverage range. It can be seen in both examples that when the beam is steered to its maximum steering direction a portion of the beam is outside of the OTA coverage range. The directions covered by this area on the directions diagram are not part of the OTA coverage range and hence are not part of the range of directions which are intended to meet the RF requirements, this is acceptable as performance beyond the OTA coverage range is not specified.
For the AAS BS who has different beam steering capability as shown in the above examples, its OTA coverage range could be based on the following principles:

1)  For the dimension that AAS BS could perform beam steering, OTA coverage range is determined by the peak direction set for the minimum beam width case; 
2) For the dimension that AAS BS couldn’t perform beam steering, OTA coverage range is  determined by its 3dB beam pattern.

<Unchanged texts omitted>

<End of Text Proposal>
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