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1 Introduction

EIRP accuracy has been discussed for several meetings. Several arguments have been put forward and values for the requirement proposed. However currently the gap between the proposals remains relatively large and at the ad-hoc, there was little sign of a consensus.
This paper summarizes the existing arguments and adds a few further considerations that could assist in moving toward consensus.
2 Considerations from the discussion so far
Needed EIRP accuracy for the network

The purpose of the EIRP accuracy minimum requirement is to provide a guarantee that 3GPP equipment when deployed within networks will lead to stable and predictable behavior with an expected performance level. Determining whether the goal is met is nontrivial, in particular considering that “stable and predictable behavior” involves a degree of subjectivity and that “networks” can come in various forms and what is suitable for one network may not be suitable for another.

Studies have been performed suggesting that around 2 up to 2.5dB EIRP uncertainty leads to acceptable variations in classical hexagonal macro networks. However views have been expressed that some networks may not provide continuous coverage on all carriers, as is assumed. It has also been pointed out that in the studies, there was an assumption that the EIRP accuracy would be the only factor influencing the uncertainty in network performance, whereas in reality there are likely to be a wide variety of other factors around a site and deployment, some potentially greater than 2-2.5dB that would also influence predictability.

It is clear that the lower the EIRP accuracy value, the greater is the chance of improved network predictability. The simulation results indicate that for the type of scenario used for co-existence studies, around 2-2.5dB is sufficient. However it is also the case that no-one is really in a position to capture exactly how low an EIRP accuracy value still leads to a useful improvement in predictability. 
Technology evolution

Another argument that has been aired in the discussion is that basestation technology has evolved considerably since the time at which the current conducted power accuracy requirement has been set and that this evolution should be reflected in a greater EIRP accuracy. It is certainly true that technologies have improved since (pre?) GSM days. Counterarguments are that the radio technologies needed for AAS are not simple evolutions of existing technologies but new technologies and a new approach to radio design (multiple low power PAs, different filtering solutions etc.), and that assuming that the technologies should naturally achieve a better power accuracy may not be valid. A further consideration is, assuming that there is some advantage in the technology evolution how the advantage should be exploited; should it for example be exploited as greater EIRP accuracy or as reduced cost/size/power consumption etc. with the same output power accuracy (if both cannot be optimized together).
Achievable accuracy with an AAS basestation

A “3 factor” model has been described in the TR and an attempt made to estimate what sort of accuracy is likely to be achievable with an AAS basestation. The model is easy to understand, but is an extreme simplification of the many complex factors involved in a real advanced basestation, quite possibly to the extent of not providing useful information. In particular for the most advanced basestations that could be considered, an exact understanding of the performance of a commercial product is not yet available, whilst knowledge of current systems may not cover future commercialized technologies. Thus the inputs to the model are also somewhat speculative. Nonetheless, the model provides some guidance on a range of numbers within which the accuracy value could lie.

A further issue with basing the accuracy on what is expected to be achievable with an AAS basestation is that in reality, the design is a trade off between multiple factors such as cost, size, energy consumption etc. It could easily be the case that an expensive, heavy and large basestation could achieve a greater accuracy than a low cost, lightweight and compact one. What is not clear is what design compromise should be assumed when estimating a reference achievable accuracy for an AAS.

Furthermore, it is quite possible that different designs of AAS intended for different applications might achieve different levels of accuracy. For example, the antennas on a low cost local area basestation could easily be lower cost and somewhat less predictable than a wide area site.

Measurement uncertainty

Accuracy and measurement uncertainty (leading to test tolerance) should in principle be treated independently since they relate to different products/systems (the accuracy relates to the AAS product and the uncertainty to the measurement facilities). However ultimately both relate to the level of knowledge of the real EIRP value. It has been suggested that both test tolerance and accuracy should be considered together. For considering the impact to the network, this of course makes sense although on the other hand it is less sensible to attempt to trade off test tolerance with what is achievable in a product.
Impact on other design issues

As has been hinted at in the previous paragraphs and to some extent captured in the TR, EIRP accuracy cannot necessarily be treated in isolation of other factors that are important in a basestation product. EIRP accuracy will impact cost, the ability to apply some types of technologies, manufacturing processes, size, weight, power consumption etc. As with all requirements, it is important to set the requirement in a manner that guarantees a minimum acceptable performance, but does not constrain the ability of the marketplace to provide innovative designs that offer attractive solutions for the other parameters that are of importance.

Frequency domain

Due to variability in the response of filters and potentially even antennas, and potentially some characteristics of PA behavior the achievable EIRP may differ depending on which carrier with a band it is measured on. If a single EIRP is stated for a beam/beam pointing direction per band, then this variation must be accounted for in the EIRP accuracy. An alternative would be to state the EIRP at the extremes of the band (high/low) and state that the requirement is only applicable on the declared carrier. In this case, frequency variability could be removed from the accuracy, whilst the operator would still know the expected EIRP at each end of the band. A disadvantage with such an approach is that it could increase test time if testing is required at each end of the band.

3 Conclusion

Fundamentally deciding on the EIRP accuracy value suitable for the long term involves speculation about what level of accuracy is acceptable for the performance of networks that are not yet deployed and about the accuracy achievable with future technologies once commercialized. In our view, there is likely to be considerable overlap; reduced accuracy would reduce but not destroy network predictability whilst increased accuracy could be buildable, but at a higher cost and with potential compromises on other design parameters.

RAN4 must thus use the assembled expertise to make a judgement as to a value that seems useful (even if not ideal) in providing a minimum performance whilst enabling the market to develop efficient and cost effective solutions. There is probably no individually fully correct value, and since different parties have proposed different values, the reality will need to lie in between. The focus should be on getting to a value that is as least restrictive as possible on the range of potential products and design tradeoffs whilst still providing a useful minimum level of certainty when deploying networks.
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