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1.
Introduction

During RAN4#71 in Seoul, a discussion regarding specification text for the TS was briefly discussed.  The following contribution is a baseline to encourage further discussions related to specification text for the radiated transmit output power testing requirements.
In [3] it has been agreed within RAN4 that radiated transmit power requirement shall be met by the declaration and testing of the EIRP of declared beams.  The knowledge of the maximum configurable EIRP in each beam enables planning for applications such as [2]:

· LTE with e.g. TM2, TM3 with variable downtilt, UL/DL specific downtilt, RAT specific downtilt etc.

· All AAS specific applications

2.
Discussion

Since in advanced systems both gain and phase weightings can be applied to carry out a wide range of cell shapes, creating an infinite number of combinations, and would be infeasible to test each possible configuration.   Although a basestation may be capable of infinite combinations, a finite set will be needed to be declared for testing.  The radiated output power requirement should be set per a beam and therefore measured per a beam.  
Beams should be declared in isolation and tested one beam at a time at the maximum configurable EIRP and at maximum steering angles.  With a possibility of infinite combinations of transceivers, declaring and testing one beam at a time would help to a feasible test scope.  In addition, any transceivers that are mapped for multiple beams will make it difficult to declare and test for all beams activated at the same time, since a potentially large number of multiple declarations of different beam configurations would be needed.  One must be aware that by only activating one beam at a time one may not capture issues between beams that may otherwise arise when multiple beams are activated at the same time.  Such issues may include but not limited to coupling effects that may occur when adjacent beams are activated at the same time. We propose that the potential for coupling issues should be captured in the TR and TS such that the scope of systems to which the current TS applied is clear and the specification can be (if needed) adapted for systems with a higher degree of coupling in the future.
For radiated transmit output power, one approach would be to declare and test the EIRP when no weighting (i.e. zero degree steering) is applied.  In addition it would be desirable declare and to test the EIRP value at the two steering edges in the horizontal domain (+/- maximum steering angle from zero degree steering position).   In the vertical domain, it is likely the case that a beam, if any steering is applied, it will be configured only to have a down tilt.  If this is the case than the steering range is from 0 to X degrees down tilt.  For this case, only two test points will be needed, 0 and maximum tilt angle X.  Consider also those beams which element excitations are symmetrical where the EIRP value at –X steering angle is the same at +X steering angle; in which case only one of these two points would be needed for tested.
Beam Declaration and Definition

Radiated output power requirements may differ between UE specific to cell specific beams.   The type of beam is in general differentiated by the beam width, side lobe levels, output power level, etc.  However although a general definition exists, there exist also some ambiguities with respect to UE specific beams. UE specific beams may be steerable beams with a definable steering range that are similar in concept (although different in parameterisation etc. e.g. beamwidth) to cell specific beams. On the other hand, if they are generated from uncorrelated antennas and subject to precoding, then UE specific beams cannot necessarily be conceived of as steerable and the specification framework may be difficult to apply. Furthermore, currently no test framework or test models exist for UE specific beams.

From this perspective, we believe that from the perspective of creating a first RF specification for AAS that is capable of capturing the basic ability of an AAS to deliver power over a cell area, declaration and testing of cell specific beams is likely to be sufficient. A future work item could be directed towards developing an appropriate framework and test models for setting requirements on UE specific beams.

For cell specific beams, each beam as a minimum requirement shall declare the maximum configurable EIRP at a zero horizontal and vertical steering applied [3].  The vendor declared EIRP value should fall within an accuracy range of (+/- TBD).  This value 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 [1].
3.
Conclusion

Proposal 1: Beams shall be declared in isolation of one another

Proposal 2: The first generation of the specification should focus upon cell specific beams
Proposal 3: EIRP shall be declared and measured at maximum steering angles and when no steering angle applied 
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[Text Proposal]
X 
Transmitter characteristics
X.1
General

Unless otherwise stated the requirements in clause X apply at all times, i.e. during the Transmitter ON period, the Transmitter OFF period and the Transmitter transient period.
The definition of a cell specific beam is one which has a beamwidth between (TBD) and (TBD).  The side lobe levels fall within (TBD) and has a maximum output power of (TBD).
X.2
OTA transmit 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 be declared to support at least one or more cell-specific beams. A cell specific AAS beam is an AAS beam which is intended to facilitate communication to all UEs within a cell. An AAS beam is the superposition of the signals radiated from different paths of the AAS antenna array.
For each beam, the vendor shall declare the beamwidth, maximum steering range and EIRP values at zero and maximum steering.  It is assumed that the beam steering direction applies to the combination of beam and beamwidth.
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Figure xx: Reference coordinate system

The rated radiated output power, Prad,c, of a beam for a specific steering direction is the maximum configurable EIRP that the manufacturer has declared to be generated during the transmitter ON period. 

X.2.1
Minimum requirement

In normal conditions for Wide Area BS and Medium Range BS, the maximum radiated output power (EIRP) for each declared beam shall remain within +Xhigh (TBD) dB and –Xlow (TBD) dB of the rated maximum radiated output beam power (EIRP) declared by the manufacturer in the declared pointing direction.

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

[The end of text proposal]
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