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1 Introduction
In RAN4#74 EIRP accuracy was once again discussed. A number of methods have been investigated to identify an accuracy limit.

Analysis of existing EIRP performance of non-AAS equipment

Analysis of likely EIRP accuracy of AAS

Network performance based on EIRP accuracy.

In general the proposals have been in the range 2-3dB.

The discussion on the exact value has not progressed in the last few meetings as it has been pointed out that without some estimate on the measurement uncertainty for the EIRP measurement it is difficult to directly compare the AAS EIRP accuracy with the non-AAS accuracy.

A number of papers have attempted to provide a procedure for estimating the EIRP measurement accuracy, with some estimates having been made already 

2 Discussion
OTA measurements are a new concept for base stations and hence there are no direct parallels to get information from. There are a number of UE OTA measurements which have been analysed in [1], it has been suggested quite reasonably that this is used as a starting point for investigations into the measurement accuracy for the AAS OTA measurements. However this process will take some time and will require more knowledge of OTA testing for AAS than is currently available.
In the mean time it is possible to make estimates of measurements uncertainties and methods based on available information.  This has been done in [3]. Whilst the preliminary results presented in [3] will require verification which may cause the final accuracy figure to be different. It is important to note that from the exercise it can be seen that while the final value may vary, the difference on that accuracy on the system accuracy between AAS and non-AAS remains almost constant.

Clearly there is a concern that the EIRP measurement error will be greater than the conducted output power measurement accuracy as it is an over the air measurement. This is undoubtedly true as there are a greater number of error sources. However the conducted output power accuracy of a non AAS system is not equivalent to EIRP accuracy.
The EIRP accuracy of the non AAS system is the sum of the BS output power accuracy and the antenna gain accuracy (plus cable loss accuracy etc. not considered here). Although only the BS is under the control of the 3GPP requirements the antenna is always needed and will have been through some form of approvals process itself. So when an antenna is quoted as having a gain of, for example 17dBi, this will have been verified by measurement – and that measurement is subject to measurement accuracy in the same way as the BS.

The stand alone antenna gain measurement accuracy is of course also an OTA measurement and subject to many of the same errors that the AAS is subject to.

Using the accuracy figures  from 36.141 and from [3] for the BS and a passive antenna the EIRP accuracy can be estimated as follows:
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Figure 1. Example Non-AAS EIRP accuracy

Again using estimates from [3], the AAS EIRP accuracy can be seen to be:
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Figure 2. Example AAS EIRP accuracy

It can be seen that both results are the same (at least to the accuracy shown). This is of course not surprising as they both use similar measurement techniques. The AAS EIRP accuracy estimate is greater than that of the antenna alone as it takes into account the power measurement accuracy, which can be calibrated out in the stand alone antenna measurement. However this measurement error is present eventually in the measurement of the BS output power, hence the overall figure is eventually the same as the AAS.
So whilst it may not be possible to identify the final value of EIRP measurement accuracy may not be identified for some time we can currently conclude 2 things:


· The measurement error due to the OTA measurement for AAS will not result in system EIRP error greater than Non-AAS systems

· The EIRP measurement error whilst not known can be estimated at approx 1.5dB for 95% confidence, based on the current estimates. It is unlikely that this figure will change significantly (i.e. accuracy will be in range 1-2dB).
2.1 Core requirement

Currently in the derivation of the EIRP accuracy requirement we have been investigating using a 3 error model to identify the EIRP accuracy of an existing non-AAS system.
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Transceiveraccuracy – is the maximum conducted output power error at the transceiver unit output.

steeringerror – is the variation in main beam EIRP due to beam forming errors caused by phase error at the transceiver unit output.

arrayerror  – is the variation due to the error in the passive elements, the RDN, the antenna array gain errors, mismatch errors and insertion losses variations.

It is important that we do not count variation twice. The arrayerror in the EIRPaccuracy calculation should not include the measurement errors when characterising the antenna, but only the variations due to changes in the hardware. The current definition of arrayerror does not include measurement error so is correct from this perspective.

3 Summary

The progress of the EIRP accuracy core requirement have in the past few meeting been hampered by lack of visibility on the measurement accuracy of the EIRP OTA measurement.

This paper has discussed the results presented in [3] and compared the effect of measurement accuracy on the EIRP of non-AAS and AAS systems. It has been shown that AAS accuracy will be practically the same as that for non-AAS systems, and that any errors in current estimates will not change that relationship.
It is proposed therefore that EIRP core requirement discussion can continue under this assumption without having a final EIRP measurement accuracy figure.
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