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1.
Introduction
During RAN4#70 in Prague, a way forward was agreed upon on AAS beam definitions related to the minimum requirement for radiated output power.  General principles were agreed upon [1] and have been taken into account in this proposal.  

This contribution holds a draft version of potential specification text for describing radiated RF core requirements related to EIRP accuracy specifications.  The intention for this contribution is to further what was agreed upon and build on this as a basis for discussion on how the requirement specification text hall be handled for radiated minimum requirements and associated conformance testing. 

2.
Discussion
New minimum RF core requirements for radiated output power are under discussion.  It has been agreed [1] that the radiated output power requirement shall be defined using an EIRP accuracy level.  This contribution will discuss only requirements for normal conditions and for wide area base stations.  Requirements for extreme conditions and local area and medium range base stations will also need to be defined within the WI and shall be discussed once wide area requirements have been stabilised.
During RAN4#70, normative definitions for ”beam”, “AAS beam” and “cell-specific AAS beam” were agreed.  The topic of whether to declare one or  multiple EIRP at multiple declared steering angles and steering angle values have not been discussed and agreed upon.  To address this and other open issues more specifically, we would like to clarify the issues into separate discussions and for RAN4 to decide how the minimum EIRP requirement should be defined:

· Whether EIRP accuracy should be defined at one or more than one declared beam pointing direction (i.e. angles which should be declared by the vendor)
· Whether EIRP accuracy should be defined when all beams are activated or a subset of beams or one beams activated one at a time
· If all beams or a subset of beams are activated then whether the EIRP accuracy requirement should be placed on the composite power accuracy of all beams or on the individual power accuracy of each  beam. 
· It is assumed that if the requirement is set assuming beams activated individually one at a time, then the requirement is placed per individual beam

· Whether EIRP and its accuracy are defined for the whole of the cell specific beam (as defined in [1]) or on  specific REs that e.g. correspond to pilots/reference symbols or both
Further discussion on how to define radiated power (as indicated in the last bullet) can be found in another contribution [2] describing in more detail how transmit radiated output power should be captured per individually RE power, or power per beam.    
This contribution focuses on the specifics of what specification text should be written to define the minimum requirement for EIRP accuracy. with a further discussion is on what the minimum accuracy value should be.   It has been agreed that the approach for setting a minimum EIRP accuracy value will be to estimate the currently achievable level of minimum EIRP accuracy is based upon legacy (i.e. non AAS) basestations, as discussed in [4] and then discuss further whether AAS systems should require greater EIRP accuracy.  It has also been discussed in [3] that EIRP accuracy requirement shall be ( [X] dB. [X] may be set by considering the EIRP accuracy achieved with non AAS systems by considering combining the TX power accuracy requirements with an allowance based on statistical consideration of RDN, antenna element and other implementation variations for non AAS systems. An AAS should at least offer the same EIRP accuracy as non AAS systems or something better. The value of X still needs to be determined, and discussions in this topic regarding accuracy we have submitted a contribution [4] to help facilitate the discussions.
3.
Conclusion

Discussion topics for RAN4 to decide how the minimum EIRP requirement should be defined:

· Whether EIRP accuracy should be defined at one or more than one beam pointing direction (i.e. angles which should be declared by the vendor)

· Whether EIRP accuracy should be defined when all beams are activated or a subset of beams or one beams activated one at a time

· If all beams or a subset of beams are activated then whether the EIRP accuracy requirement should be placed on the composite power accuracy of all beams or on the individual power accuracy of each  beam. 

· It is assumed that if the requirement is set assuming beams activated individually one at a time, then the requirement is placed per individual beam

· Whether EIRP and its accuracy are defined for the whole of cell specific beam (as defined in [1]) or on  specific REs that e.g. correspond to pilots/reference symbols or both
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6
Transmitter characteristics

6.1
General

Unless otherwise stated the requirements in clause 6 applies at all times, i.e. during the Transmitter ON period, the Transmitter OFF period and the Transmitter transient period.

6.2
Radiated output power

The radiated output power generated by a base station is defined as radiated field-strength measured outside the base-station in the far-field region. 
A base-station will support one or more cell-specific beams. A cell specific beam is a radiated signal for which the radiated power level varies according to azimuth and elevation angles of observation, as defined in [1].
The rated radiated output power, Prad,c, of the base station is the mean power level for a [specific cell-specific beam, individual beam or subset of beams – which still needs be determined and agreed upon] that the manufacturer has declared to be generated during the transmitter ON period. 
The vendor shall declare an EIRP value for each beam, along with the operating beam pointing direction.  
The maximum total radiated output power of the cell-specific beam is the mean power level measured at declared beam pointing direction at low, mid and high frequency channel, when configured maximum radiated output power for a [specific cell-specific beam, individual beam or subset of beams – which still needs be determined and agreed upon]   The definition of radiated output power is TBC.  [One approach to capture transmit radiated output power would be to capture radiated output power per individually RE power, and not power of all REs combined.]
6.2.1
Minimum requirement

In normal conditions for Wide Area BS and Medium Range BS, [each/many/set – which still needs be determined and agreed upon] of cell-specific beam(s) maximum radiated output power (EIRP) shall remain within +Xhigh (TBD) dB and –Xlow (TBD) dB of the rated radiated output beam power declared by the manufacturer.

The definition of the output power parameters declared by the manufacturer can be found in TS 37.xyz.

For each beam, as a minimum, the maximum configurable EIRP that can be measured at the beam steering direction a zero horizontal or vertical angle is applied to the beam, shall be declared.  In the figure below, this would mean that θ and φ would be zero degrees.
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Figure 6.2.1-1: Reference coordinate system
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