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1. Introduction

Following recent progress and agreements related to the development of TS 37.105 defining RF core requirement for AAS base stations, the work with the corresponding conformance specification is initiated. 

The conformance specification will include among other things all manufacturer declarations, associated to RF core requirement and conformance test requirements. This contribution collects parameters to be declared by the base station manufacturer related to newly introduced OTA requirements. The information can later be used when parameters is collected in clause 9 of TR 37.842. 
This contribution is a merger of [1] and [2] with additional updates to be aligned with latest version of TR 37.842 and TS 37.105. 
2. Discussion

For AAS BS two fundamentally new RF core requirements have been created:

· Radiated transmit power described in TR 37.842, sub-clause 7.1 and implemented in TS 37.105, clause 9.

· OTA sensitivity described in TR 37.842, sub-clause 7.2 and implemented in TS 37.105, clause 10.
Both requirements are dependent on manufacturer declaration of RF characteristics and capabilities. Parameters to be declared by the manufacturer for respective requirement is captured in sub-clause 2.1 for radiated transmit power and sub-clause 2.2 for OTA sensitivity. 
For both OTA requirements (radiated transmit power, OTA sensitivity) there is a set of common parameters related to the reference coordinate system. 
2.1
Radiated transmit power

It is expected that AAS base stations will have many transmitters, which means that base station cell/sector coverage is created by beams generated by a fully active antenna array. The beam characteristic depends on implementation choses, such as number of transmitters, antenna elements, element separation, just to mention a few. Also the interaction between transmitter branches, such as mutual coupling will affect the ability to deliver power required for guaranteeing coverage. Therefore it has been decided to define a minimum requirement based on an accuracy interval around a declared EIRP level.
The ability to generate and direct power is captured by radiated transmit power set on peak EIRP level at a manufacturer declared beam. From the description of radiated transmit power captured in TR 37.842, sub-section 7.1 and specification in TS 37.105, clause 9, a list of manufacturer declared parameters have been created Table 2.1-1.

Table 2.1-1: Manufacturer declared parameters associated with radiated transmit power
	Parameter
	Description

	Location and orientation of reference coordinate system.
	The location and orientation of the reference coordinate system with respect to the base station encapsulation is declared by the base station manufacturer. 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 clause 7 in TR 37.842.

	Beam(s)
	
	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. The beam identity is used to differentiate between supported beams.

	
	Reference beam direction
	Reference directions declared as a beam direction pair. The reference beam direction is expressed as a beam direction pair as: (peak, peak), (centre, centre) in degrees.   

	
	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. The beamwidth is declared as: (BW, BW) in degrees.

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

	
	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. The EIRP accuracy direction set is defined as a set of n: Rated EIRP level(s) and beam direction pair(s), where n depends on the base station capability.    


2.2
OTA sensitivity

It is expected that AAS base stations will have many receivers, which means that base station cell/sector coverage is created by means of a fully active antenna array utilizing adaptive combination algorithms to achieve OTA sensitivity. It is reasonable to believe that polarization matching and beam-forming will occur simultaneously. The OTA sensitivity characteristic depends on implementation parameters, such as number of receivers, antenna gain of elements, element separation, just to mention a few parameters. Many types of combination techniques can be implemented in the baseband processing to achieve optimal combining as part of adaptive beam-forming, such as selection between a set of grid of beams or Maximum Ratio Combining (MRC) or variants. Therefore it has been decided to define a minimum requirement threshold which is declared by the base station manufacturer.
The ability to receive weak signal is captured by OTA sensitivity set on manufacturer declared EIS level associated to an OSDD. From the description of OTA sensitivity captured in TR 37.842, sub-clause 7.2 and specification in TS 37.105, clause 10, a list of manufacturer declared parameters have been created Table 2.2-1.
Table 2.2-1: Manufacturer declared parameters associated with OTA sensitivity
	Parameter
	Description

	Location and orientation of reference coordinate system.
	The location and orientation of the reference coordinate system with respect to the base station encapsulation is declared by the base station manufacturer. 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 clause 7 in TR 37.842.

	OSDD(s)
	
	One or more OTA Sensitivity Direction Declaration (OSDD) is declared by the base station manufacturer. An OSDD consists of a set of sub-parameters.

	
	RAT
	Supported RAT(s) within the OSDD. E.g. FDD/UTRA, TDD/UTRA, FDD/E-UTRA or TDD/E-UTRA.

	
	Channel bandwidth
	For E-UTRA, supported channel bandwidth(s) within the OSDD.

	
	EIS level
	Impinging minimum EIS level in dBm corresponding to specified link level threshold. The OTA sensitivity EIS level declaration shall apply individually per polarisations, under the assumption of polarization matching. 

	
	Sensitivity RoAoA(s)
	Range of angles of arrivals within which the declared EIS level of an OSDD is intended to be achieved at any instance of time for a specific AAS BS direction setting. One or more sensitivity RoAoA is declared as: (min, max, min, max) in degrees.    

	
	Receiver target redirection range
	The receiver target redirection range is the union of all the sensitivity RoAoA achievable through redirecting the receiver target related to the OSDD. The receiver target redirection range is declared as: (min, max, min, max) in degrees.

	
	Receiver target reference direction
	The receiver target reference direction is the direction inside the receiver target redirection range declared by the manufacturer for conformance testing. For an OSDD without receiver target redirection range, this is a direction inside the sensitivity RoAoA. The receiver target reference direction is declared as: (, ) in degrees. 


3. Conclusion

All manufacturers declared parameters with corresponding descriptions listed in Table 2.1-1 and Table 2.2-1 in this contribution will be needed for conformance testing and therefore to be captured in TR 37.842 clause 9 and in proper section of the conformance test specification. 
In a companion contribution [3] identified parameters in Table 2.1-1 have been formatted to agreed tables creating a text proposal to section 9 in TR 37.842. 
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