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1 Introduction
The value for the EIRP accuracy requirement has been the subject of discussion for some time. One key issue is the value assumed for the conducted EIRP accuracy and the claimed discrepancy between the current non-AAS requirement and the performance of ‘state of the art’ non AAS BS.
This paper discusses state of the art performance for non-AAS BS and indicates why this may not be applicable for AAS BS.

2 Discussion
2.1 Non AAS

The general simplified architecture of a non-AAS BS transmitter output is as follows:
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Figure 1. Non AAS transmitter output stages

The power accuracy of the system comes from 3 contributions:
· The accuracy of the calibration procedure.
· The accuracy of the coupler/detector (post calibration).
· The accuracy/stability of the RF components outside the correction loop (Isolator, filter etc)  (post calibration).
2.2 AAS
There is as yet no ‘standard’ architecture for an AAS BS, and there is unlikely to be one as the scope for implementation is wide. However the purpose of an AAS is to have greater control over the spatial dimension to maximize the use of the spectrum, through optimizing the use of spatial multiplexing and reducing the interference in unwanted directions. To achieve this control it must have greater control of the signals to individual antenna units. Hence an AAS which targets that goal is likely to have the following characteristics:

· The are many more transceiver units than MIMO paths

· Individual transmitter units will be of lower power than non-AAS transceiver units

The current approach to the AAS RF specification is to maintain mostly conducted requirements at the TAB connectors, this ultimately will impose a practical  limit on the number of transceiver units as at some point the restriction on having access to the connectorised interface and the time taken to test it will become too great. However there is no explicit limit on the number of transceiver units in an AAS and to allow innovation this should remain the case.

The consequences of having a large number of low power TRX units will affect the design of the transceivers

· Per transceiver size/cost will have to be much lower

· Device selection based on power will be different

· Filter technology will change.
· PA technology will change.
· The trade-off between linearization and total power consumption will change.
· The possibility for sharing resource across transceiver units will increase (feedback paths, detectors etc).

Taking these things into account a possible architecture (even in short term) is therefore:
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Figure 2. possible AAS transmit output stages
It is conceivable that both non-AAS and AAS systems have the same output power (e.g.  40W)  however noticeable changes in the AAS are:

· Larger number of TRXU’s mean lower power per PA e.g. 4W
· Shared FB path

Looking at the simple consequences of this:

· PA technology may change. These power levels are approaching the point where alternative technologies may be considered. As the number of transceivers increases further and the power per PA drops even more to around 1W per PA, then surface mount PA’s become more of a possibility.

· Filters must be smaller (as there are 10x more of them, in this example). As the power is much lower alternative implementations are possible. In this case at 5W Dielectric resonator filters become pa possibility, as a larger number or transceiver units are used at ~1W BAR/F-BAR filters can be used, and as power drops more (~0.5) SAW filters also become feasible.

· A larger number of transmitters all of smaller power, changes the power budget for linearization, in simple terms spending 5W on linearization circuitry (FB path, ADC,s, DSP etc) for a 40W PA and going from 25% to 40% efficiency gives a saving of 55W. But doing the same for a 5W PA gives only a 1W saving per PA (10W for 10  TRXU’s). Sharing the linearization resource even at the cost of PA efficiency is likely to give an overall system power saving.
These are a few of the obvious consequences of having a larger number of TRXU’s implementing the AAS functionality, whilst the details can be discussed at length, it is reasonable to expect some designs to progress in this direction.
2.3 State of the art
Whilst the results presented in [2],[3] seem to indicate that today’s non-AAS BS are provide a greater level of accuracy than the requirement, a point which is still disputed, however it is not clear that the current performance of the non-AAS BS is a clear indicator of the expected performance of the AAS BS.

It has been shown in §2.2 that the implementation of an AAS transmitter unit may be significantly different to that of a non-AAS. Both the internal correction/control loops and the post correction devices are likely to be very different. The technology used is likely to be closer to that used in UE’s or home BS’s rather than in today’s wide area products. 

In addition the stricter filtering requirements for a BS mean that these devices (particularly filters) will require performance which is in excess of that provided by today’s devices.

Whilst non-AAS BS designs are quite stable and well known and it is conceivable that state of the art performance may be in excess of the existing requirement, this is clearly not the case for AAS. In order to allow innovation in the AAS field it is important we do not restrict designs to using exactly the same technology as today’s non-AAS systems

3 Conclusion
This paper has considered the presented state of the art performance for a non-AAS system and examined why such figures are not relevant for an AAS system.

It concludes that as AAS systems are intended to be different from non-AAS systems, in particular in the number and the power level of each of eh transceiver units, the performance of the non-AAS system should not be used as a bench mark for AAS systems.
4 References
[1] R4-156446,
Way UEM - scaling and Antenna connectors
, Huawei
[2] R4-75AH-AAS-0005,
Discussion on EIRP accuracy requirement for AAS, CMCC

[3] R4-146104,
Output power measurements of Base Stations,
Telecom Italia
