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1 Introduction

Proposal 1: Adopt the attached text proposal into the TR

2 Text Proposal for TR 37.843
2.1.1 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.
· For directional requirements, testing using the narrowest declared beamwidth is sufficient for demonstrating conformance.

· The number of directions that must be tested for conformance is captured in table 5.1-1 for each of the directional requirements.
-
TRP requirements

-
TRP is defined as:
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, where PD(d,,)  is the total power density in W/m2 at a distance d of two orthogonal polarizations.

Correspondingly, and in order that the test requirement part of conformance test specification is measurable the above equation is approximated in the far-field region as the sum of the total EIRP at a number of discrete directions around the sphere as follows:


[image: image2.wmf](

)

(

)

å

å

-

=

-

=

»

1

0

1

0

sin

,

2

N

n

M

m

n

m

n

EIRP

NM

TRP

q

j

q

p


,where total EIRP of two orthogonal polarizations 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
	Conformance testing is carried out in the reference direction.

	Transmit ON/OFF power
	co-location requirement
	n/a
	

	Frequency Error
	Directional requirement
	OTA coverage range
	Conformance testing is carried out in the reference direction.

	Time Alignment Error
	Directional requirement
	OTA coverage range
	Conformance testing is carried out in the reference direction.

	Modulation Quality (EVM)
	Directional requirement
	 OTA coverage range
	Conformance testing is carried out in the reference direction and the maximum directions of the OTA coverage range on each axis.

	Unwanted emissions
	
	
	

	Occupied Bandwidth
	Directional requirement
	OTA coverage range
	Conformance testing is carried out in the reference direction.

	Adjacent Channel Leakage Radio (ACLR)
	TRP
	n/a
	

	Spectrum emission mask
	TRP
	n/a
	

	Spurious emissions
	
	
	

	Mandatory Requirements
	TRP
	n/a
	

	Protection of the BS receiver of own or different BS
	co-location requirement
	n/a
	

	Additional spurious emissions requirements
	TRP
	n/a
	Includes co-existence in same geographical area

	Co-location with other base stations
	co-location requirement
	n/a
	

	Transmitter intermodulation
	 co-location requirement
	n/a
	The interferer is applied as a co-location requirements, the radiated emissions requirements are specified  in the appropriated referenced sub-clause. Generally TRP


The OTA peak directions 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 OTA peak direction set(s) and the OTA coverage range 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 OTA peak 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 are defined as including an OTA peak directions 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 OTA peak directions sets for the 2 cases are different, however they require 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 OTA peak directions set for a beam steering system with multiple beam widths

 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 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. The maximum extent of the OTA coverage range on each axis is declared and used as test directions for the EVM requirement. 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.

10
Conformance testing aspects
10.1
OTA conformance testing framework

10.1.1
General

OTA conformance testing framework for the directional and TRP test requirements was compiled based on the one defined for Rel-13 AAS in TR 37.842 [4], sub-clause 10.1.2. The eAAS OTA conformance testing framework considers additional aspects of the TRP measurements, e.g. sampling grid, additional MU contributors.

The OTA conformance testing framework for the directional and TRP test requirements is defined as follows:

For directional requirements, testing using the narrowest declared beamwidth [in a single direction] is sufficient for demonstrating conformance.

{editors note: to be completed as part of conformance work}
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