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1. Introduction

Following recent progress and agreements related to the definition of “radiated transmit power” for AAS base stations, a draft core specification text was included in TS 37.105 at RAN4#76bis in Sophia Antipolis. Compared to previous meeting some final updates related to radiated transmit power was included. This contribution collects all parameters part of the requirement to be declared by the manufacturer. In addition to these declarations, it should be noted that a large number of other MSR declarations will be needed as in today’s specifications. 

The purpose of this contribution is to capture a first list of parameters to be declared by the manufacturer as part of passing the conformance requirement defined for radiated transmit power. This is a revised version of a contribution [1] submitted to RAN4#76bis.
2. Discussion

It is expected that AAS base stations will have multiple transmitters, where the number is larger than 2, 4 or 8. This means that base station cell/sector coverage could be created by beams generated by a fully active antenna array. The beam characteristic depends on implementation parameters, such as number of transmitters, antenna elements, element separation, just to mention a few parameters. Also the interaction between transmitter branches, such as mutual coupling will affect the ability to deliver power required for guaranteeing coverage. 

An AAS beam is typically characterized by a so-called “main lobe/beam” which is bounded within a range of angles around the centre of the beam at which the radiated output beam power is highest. An AAS beam is created by means of a super-position of the signals radiated from different parts of the AAS antenna array. To capture the capability to generate power carried by a beam a radiated output power requirement, called radiated transmit power” is defined for an AAS base station. 

From the current agreed description of radiated transmit power captures in section 7.1 in TR 37.842, a list of declared parameter have been put together. The list is presented in Table 2-1.

Table 2-1: Declared EIRP parameters
	Parameter
	Description

	Reference coordinate system location and orientation
	The location and orientation of the reference coordinate system with respect to the base station encapsulation is declared by the base station manufacturer 1. 

	Beam
	Sub-parameters
	For each beam a set of sub-parameters are declared when the beam is pointing in the reference direction.

	
	Beam identity
	A unique beam identity.

	
	Reference beam direction
	Reference directions declared as a beam direction pair.

	
	Beamwidth
	Half-power beamwidths for the two pattern cuts that contain the major and minor axis of the -3 dB contour. Individual beam widths are declared for reference direction and EIRP accuracy direction set.

	
	Rated EIRP level
	The maximum EIRP level per beam. Individual EIRP level is declared for reference direction and EIRP accuracy direction set.

	
	EIRP accuracy direction set
	The EIRP accuracy direction set for a beam is the complete continuous or discrete set of all beam direction pairs for which the EIRP accuracy is intended to be achieved for the beam.

	NOTE 1: The declaration can easily be done using a mechanical drawing of the encapsulation where the reference coordinate system is included. The reference coordinate system is defined in section 7 in TR 37.842.


It is also worth mention that a reference coordinate system is required as part of the manufacturer declarations given above. An example of a manufacturer declaration of the orientation and location of the reference coordinate system can be found in Figure 2-2 in [2]. The beam direction is declared as a beam direction pair, which contains of beam centre direction and beam peak direction [3]. 

The manufacturer declaration for two different AAS base stations with respect to radiated transmit power is described in examples in Table 2-1 and 2-2. 

In example 1, the base station is capable of generating two beams corresponding to two AAS-ETACs. The beams can be adjusted remotely in a similar manner as for RET control of beams in the vertical domain, except that the steering range is larger for AAS.

Table 2-1: Declarations example 1

	Beam ID

	Steering direction
	Beam direction set 
	Beamwidth

along -axis and -axis [degrees]
	EIRP

[dBm]

	
	
	Peak direction

(, ) [degrees]
	Centre direction

(, ) [degrees]
	
	

	1
	Reference
	(0, 4)
	(0, 4)
	(65, 8)
	60

	
	Maximum
	(0, 20)
	(0, 20)
	(64, 8)
	58

	2
	Reference
	(0, 4)
	(0, 4)
	(65, 8)
	60

	
	Maximum
	(0, 20)
	(0, 20)
	(64, 8)
	58


In example 2, the base station is capable of generating two beams corresponding to two AAS-ETACs. The beams can be adjusted in two dimensions, in a region declared by the manufacturer. For each beam a reference direction is declared together with further four steering directions describing the region where the declared EIRP requirement is met.

Table 2-2: Declarations example 2

	Beam ID

	Steering direction
	Beam direction set 
	Beamwidth

along -axis and -axis [degrees]
	EIRP

[dBm]

	
	
	Peak direction

(, ) [degrees]
	Centre direction

(, ) [degrees]
	
	

	1
	Reference
	(0, 4)
	(0, 4)
	(65, 8)
	60

	
	EIRP accuracy direction set

	(0, 20)
	(0, 20)
	(64, 8)
	58

	
	
	(0, 0)
	(0, 0)
	(65, 8)
	60

	
	
	(20,4)
	(20,4)
	(62, 7)
	57

	
	
	(-20, 4)
	(-20, 4)
	(62, 7)
	57

	2
	Reference
	(0, 4)
	(0, 4)
	(65, 8)
	60

	
	EIRP accuracy direction set
	(0, 20)
	(0, 20)
	(64, 8)
	58

	
	
	(0, 0)
	(0, 0)
	(65, 8)
	60

	
	
	(20, 4)
	(20, 4)
	(62,7)
	57

	
	
	(-20, 4)
	(-20, 4)
	(62, 7)
	57


It is noted that the given examples a quiet simple, other factor to consider is power-sharing in the case where beams and corresponding AAS-ETAC is generated by shared transmitters. For the conformance test specification information declared by the base station manufacturer regarding power sharing is required. The declaration of power sharing needs to be added to declarations listed in Table 2-1. 

3. Conclusion

This contribution holds a summary of the manufactures declarations related to radiated transmit power requirement for AAS base stations. Example declarations are created as base for discussion related to how these parameters shall be captured in TR 37.832 section 9.
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