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Introduction

During the last RAN4#69 meeting a way forward on AAS accuracy budget was agreed [1]. This contribution discusses accuracy requirements for the AAS radiated output power accuracy.
Discussion
Consensus has been reached on the methodology to specify the AAS requirements for performance accuracy during RAN4#69 as in [1].
· TS 25.104 [2], TS 36.104 [3] and TS 37.104 [3a] shall be consulted for baseline DUT performance accuracy requirements for conducted tests. Specific requirements require further analysis for application to AAS base stations.

· The EIRP accuracy requirement shall be ( [X] dB, where [X] is derived by combining the corresponding TX power accuracy requirements found in [2] and [3] with an allowance based on statistical consideration of RDN, antenna element and other implementation variations. The value of X is FFS.

· Any accuracy requirement to be applied to the radiated/OTA receiver requirement is FFS. 

Some contributions submitted in RAN4#69 which mentioned how to specify [X] in the second bullet above. Discussion in [4] meets well with the description in the agreed way forward but it mentions little on how to calculate [X]. How to calculate [X] is described in [5] and [6]. Equation in [5] says overall accuracy is sum of accuracies of each factor, i.e., output power and antenna gain. Proposal in [6] says overall accuracy should be calculated using the standard deviation of each factor. 

We think [6] is mathematically more appropriate methodology if normal distribution is assumed and independency of each factor is guaranteed. However, under the condition that accuracy of each factor cannot be estimated precisely, both methodologies are only conceptual ones and practical difference between them is small. Considering the easiness for intuitive understanding and for analysis on impact of each factor, we recommend to adopt the concept of direct sum of each factor as a basis for accuracy discussion.  Following equation shows this concept.
EIRP Accuracy = ∆Pout  + ∆LossRDN + ∆Gantenna + ∆Otherimplementation dB
Where ∆Pout is the accuracy of the power out of the transceiver arrays power amplifiers, ∆LossRDN is the accuracy of the loss at RDN, ∆Gantenna is the accuracy of the gain of the AAS antenna, and ∆Otherimplementation is the accuracy from other implementation variations.

For ∆Pout, +/- 2dB in normal conditions and +/- 2.5 dB in extreme conditions are adopted for the legacy system. These values would be the bases for the AAS system, too.

To consider the EIRP accuracy, NEC recommends that the reference EIRP value should be specified at the manufacturer’s declared reference direction of the main beam of the AAS antenna. The reference direction corresponds to the reference vector which sets the AAS spatial direction to its maximum gain. 
Conclusion
NEC makes recommendation that EIRP should be declared at a reference spatial direction of the AAS and its accuracy should be composed of the power amplifiers array accuracy, RDN loss accuracy, antenna gain accuracy, and other implementation accuracy. The following proposals are made for this purpose.

Proposal 1:

EIRP accuracy shall be specified at the manufacturer’s declared reference direction of the main beam of the AAS antenna. The reference direction is the direction of the AAS antenna corresponding to the reference vector which sets the spatial direction for its maximum gain.
Proposal 2: 

EIRP accuracy shall include the combined accuracies of the power out of the transceiver arrays power amplifiers (∆Pouttransceiver_unit_array) plus the spatial accuracy in setting the direction of maximum gain of the AAS antenna (∆Gantenna_Array). That is,
EIRP Accuracy = ∆Pout  + ∆LossRDN + ∆Gantenna + ∆Otherimplementation dB
The accuracy of AAS BS output power due to PA array should be defined within +/- 2dB in normal conditions and +/- 2.5 dB in extreme conditions of the manufacturer’s declared output power.
The accuracies of other factors are FFS.
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