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1.
Introduction
At previous RAN4 meeting in Riga (RAN4#68bis) a contribution [1] related to how radiated requirements will impact specifications was presented. This contribution holds refined versions of drafts of relevant sub-sections for a future requirement specification and corresponding conformance test specification, following discussions in Riga and offline comments
Focusing on the requirement definition and conditions this contribution continues to collect vital information related to how a radiated requirement for transmitter output power and receiver sensitivity can be formulated in future specifications. An idea with the contribution is to collect the information in a format that can be easily used for a draft version of the specifications. 
This contribution is only focusing on collecting information and definition requirements and not how the requirement shall be implemented in the specification structure. 

Radiated output power requirement formulated as text in a requirement specification:

>>>> Requirement specification draft begins <<<<

6
Transmitter characteristics
6.1
General
Unless otherwise stated, the requirements in clause 6 are expressed as radiated requirements.
6.2
Base station radiated output power

Radiated output power, EIRP, of the AAS BS is the mean power of one 5 MHz carrier measured at a certain direction (,) in a calibrated antenna test range.

A basestation will support one or more cell specific beams. A cell specific beam is defined as a beam that carriers CRS (E-UTRA) or CPICH (UTRA). The following parameters relating to cell specific beams shall be declared:

· The number of cell specific beams that can be generated by the basestation

· For each cell specific beam:

· The set of transceivers that are used for generating the beam

· The EIRPmax , beamwidth, sidelobe levels when the beam is transmitted with zero degree beam steering in the horizontal and vertical directions and is symmetrical

· The EIRPmax , beamwidth, sidelobe levels when the beam is transmitted with  the maximum declared amount of vertical beam steering and zero degree horizontal beam steering 
· The EIRPmax , beamwidth, sidelobe levels when the beam is transmitted with  the maximum declared amount of horizontal beam steering and zero degree vertical beam steering 

· The EIRPmax , beamwidth, sidelobe levels when the beam is transmitted with  the maximum declared amount of vertical beam steering and horizontal beam steering applied simultaneously
The maximum total radiated output power (EIRPmax), of the cell specific beam is the mean power level measured at main beam pointing direction at low, mid and high frequency channel, when configured to maximum beam TX power and with all other beams deactivated.

Rated radiated output power, EIRPRAT, of the base station is the mean power level per carrier for BS operating in single carrier, multi-carrier, or carrier aggregation configurations that the manufacturer has declared to be available as radiated power in the far-field. 

Table 6.2-1: Base Station maximum radiated rated output power
	BS class
	EIRPRAT

	Wide Area BS
	   < TBD dBm

	Medium Range BS
	< TBD dBm

	Local Area BS
	< TBD dBm

	Home BS
	< TBD dBm 




6.2.1
Minimum requirement

In normal conditions, each cell specific beam maximum radiated output power (EIRPmax) shall remain within +Xhigh (TBD) dB and –Xlow (TBD) dB of the rated radiated output beam power declared by the manufacturer.

>>>> Draft ends <<<<

Radiated output power requirement formulated as text in a conformance test specification:

>>>> Conformance test specification draft begins <<<<

6.1
General

This section specifies the test method and test requirements for the radiated output power measurement. 

6.1.1
DUT positioning

This section describes how the test object shall be placed with respect to a defined coordinate system in the antenna test range.
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Figure 6.1.1-1: Reference coordinate system

The DUT reference coordinate system of the antenna is a Cartesian right-handed coordinate system as defined in figure 6.1.1-1. The z-axis is directed in the mechanical vertical direction of the test object, the x-axis is directed in the straight forward direction, and the y-axis is directed perpendicularly to the z- and x-axis, straight out from the side of the test object. The main-beam direction is described by the k vector.
6.1.2
Sampling grid

A TBD(-sample grid in both azimuth and elevation can be considered sufficient for accurate measurements. The sampling grid will affect the measurement accuracy.

6.2
EIRP

6.2.1
Definition and applicability

The Equivalent Isotropic Radiated Power (EIRP) is a measure of how much power the test object actually radiates. 
The EIRP is measured as a sum as:
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Where  and  is describing the test object orientation, 
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is the frequency.  The notations p1 and p2 is two orthogonal polarizations. 
EIRPmax is defined as the maximum configurable value of EIRP in the main beam direction
6.2.2
Minimum Requirements

This section holds the requirement values that are related to section 6.2 in the RF core specification.

6.2.3
Test purpose

The purpose of this test is to verify that EIRPmax is within specified range.  A lower EIRPmax decrease the coverage area. A higher EIRPmax will cause inter cell interference.

6.2.4
Method of test

6.2.4.1
Initial conditions

This sections specifics all initial conditions for the measurement setup.

6.2.4.2
Procedure

This section holds the specific test procedure in detail. The description could be realized as a numbers list of actions or a flow diagram.
6.2.5
Test requirements

In this section the test requirements are located. 

>>>> Draft ends <<<<

Radiated receiver sensitivity requirement formulated as test in a requirement specification:

>>>> Requirement specification draft begins <<<<

7
Receiver characteristics
7.1
General
Unless otherwise stated, the requirements in clause 7 are expressed as radiated requirements.
7.2
Radiated receiver sensitivity

The radiated receiver sensitivity power level EIRS is the minimum mean power received at the antenna aperture at which a throughput requirement shall be met for a specified reference measurement channel. 

7.2.1
Minimum requirement

The throughput shall be ≥ TBD % of the maximum throughput of the reference measurement channel as specified in Table 7.2.1-1 for low, mid and high frequency channel.
Table 7.2.1-1: AAS BS receiver sensitivity levels

	E-UTRA
channel bandwidth [MHz]
	Reference measurement channel
	 Radiated Reference sensitivity power level, EIRS
 [dBm]

	5
	TBD
	TBD


>>>> Draft ends <<<<

Radiated receiver sensitivity requirement formulated as text in a conformance test specification:

>>>> Conformance test specification draft begins <<<<

7.1
General

This section specifies the test method and test requirements for the radiated receiver sensitivity measurement. 

7.1.1
DUT positioning

This section describes how the test object shall be placed with respect to a defined coordinate system in the antenna test range.
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Figure 7.1.1-1: Reference coordinate system

The test object reference coordinate system of the antenna is a Cartesian right-handed coordinate system as defined in figure 7.1.1-1. The z-axis is directed in the mechanical vertical direction of the test object, the x-axis is directed in the straight forward direction, and the y-axis is directed perpendicularly to the z- and x-axis, straight out from the side of the test object. The main-beam direction is described by the k vector.
7.1.2
Sampling grid

A TBD(-sample grid in both azimuth and elevation can be considered sufficient for accurate measurements. The sampling grid will affect the measurement accuracy.

7.2
EIRS
7.2.1
Definition and applicability

The Equivalent Isotropic Receiver Sensitivity (EIRS) is a measure of the test object receiver sensitivity. 
EIRSmin is defined as the minimum value of EIRS in the main beam direction associate to a specified throughput.

The EIRS is measured as an average as:
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Where EIRS is measured for polarization p1 and p2 is measured independently,  and  is describing the test object orientation and 
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is the frequency.  The notations p1 and p2 is two orthogonal polarizations. 
7.2.2
Minimum Requirements

This section holds the requirement values that are related to section 7.2 in the RF core specification.

7.2.3
Test purpose

The purpose of this test is to verify that EIRSmin is within specified range.  A higher EIRSmin decrease the coverage area. 

7.2.4
Method of test

7.2.4.1
Initial conditions

This sections specifics all initial conditions for the measurement setup.

7.2.4.2
Procedure

This section holds the specific test procedure in detail. The description could be realized as a numbers list of actions or a flow diagram.
7.2.5
Test requirements

In this section the test requirements are located. 

>>>> Draft ends <<<<

�FFS; this section may not be needed if the limit is placed on declared conducted power
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