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1 Introduction
The issue of how to set the correct value for the EIRP accuracy requirement has been at a stalemate for some time. In the last meeting a WF was attempted to try to bring the 2 sides of the discussion closer together and this proved to be unsuccessful.
The value currently suggested by Huawei for EIRP accuracy sits somewhat in the middle of the range of values currently proposed by various companies so it is hoped that an eventual compromise may be close to this value.  

2 Discussion
Although much focus has been on the so called 3 error model (which has been agreed in the TR [1]), it should be noted that this is suggested as a means to estimate the AAS accuracy performance and as such is only 1 of the suggested methods of setting the EIRP accuracy requirement. The TR currently states:
The AAS base station EIRP accuracy requirement has been determined by taking into account the following factors; non AAS base station EIRP accuracy and an estimate of the achievable accuracy by AAS base stations.

The estimated EIRP accuracy of a non-AAS base station is used as the baseline for the AAS base station, which is then adapted to derive the EIRP accuracy requirements for AAS base station.

Preliminary investigations of the impact of EIRP accuracy on network performance indicate that a Wide Area AAS base station EIRP accuracy of around +/-2.25dB enables throughput to be predicted to within 5% variation. 

 Many of the AAS requirements (if not all) have been set on the principle that there is a certain equivalence in the deployment of the AAS and the non-AAS (similar power levels, coverage areas etc..). This equivalence is used in many of the discussion on setting requirements (UEM in particular). The goal of the AAS WI has been to set a minimum set of requirement on the AAS.
Our proposal for the EIRP accuracy is therefore based on the following:

1. An AAS may be s simple as a non-AAS integrated with an antenna in a single enclose.

· A non-AAS system which is compliant to xx.104 should be possible of also passing the AAS requirement. If this is not the case then there is little motivation to declare a system as an AAS.

2. An AAS may be an integrated system of a large number of low power transceivers each connected to a single antenna element
· There is no comparison between the implementation of the AAS system and the non AAS system in this case [1]. If the requirement is based on non-AAS implementation then this may restrict this type of implementation and hinder progress in AAS field. 

3. The AAS should not perform worse than the current non-AAS specification.

4. It is expected that an AAS provides advantages over a non-AAS system in terms of flexibility, capacity and coverage, if this is not the case then it is unlikely AAS will be adopted as a technology

2.1 Conducted power accuracy
The current non-AAS (xx.104) conducted power accuracy requirement is ±2dB (nom) and ±2.5dB (extreme). This requirement has existed since the 1st GSM requirements (as far as I am aware) and hence it is not clear the reasoning on why 2dB was initially chosen. The same requirement has been used in the UTRA and then the E-UTRA requirements without a great deal of documented reasoning (that I can find).
The current AAS conducted power accuracy requirement is also ±2dB (nom) and ±2.5dB (extreme). This has been approved now for some time and has never been queried
The approach of using the same conducted power accuracy for the AAS TAC connector as the non-AAS antenna connector meets all of the criteria in points 1-3.
2.2 Non-AAS EIRP accuracy
Clearly EIRP accuracy is not a requirement for a non-AAS system hence its accuracy can only be speculated upon. However it will be due to a number of factors:

· BS conducted power accuracy

· Antenna gain/directivity accuracy

· Cable loss estimation accuracy

· Mast head component (lightning protectors, filters, combiners etc) gain accuracy

Whilst these factors and the means which they may be added together are arguable, one thing is known (as it is in the non-AAS requirement) and that is the BS conducted power accuracy. Hence it seems unarguable that the EIRP accuracy of a non-AAS system may be ≥2dB (nom).

2.3 AAS EIRP accuracy 

EIRP accuracy will be a requirement for the AAS, however it is inevitably linked to the conducted power accuracy in the same way non-AAS conducted power accuracy is related to EIRP. The 3 error model attempts to quantify the other factors effecting the EIRP accuracy in the AAS as
· Transceiver conducted power accuracy

· Steering Error

· Antenna array gain error
Again whilst the validity and relationship between each of these terms is arguable it once again seems clear that as the requirement for the transceiver power accuracy is ±2dB(nom) then the total for the EIRP accuracy must be  ≥2dB (nom).
2.4 Network performance
There has been some effort to see how EIRP variation affects network performance, as a comprehensive simulation study has not been carried out then again non-conclusive evidence can be take from this however the following seem to be true:

· In a full coverage macro network where EIRP variation is random and normal, the effect is minimal (in one paper up to 2.25dB in another >3dB)

· If the total average EIRP is low then the total throughput for the network drops.

· It follows that a single isolated cell with low EIRP has reduced coverage/capacity.
The second bullet point seems however mainly to do with the nominal EIRP level of the BS dropping rather than the variation. It is clear that the less power a BS has then the lower the coverage. However point 4 somewhat covers this issue, if the EIRP variation is used to mask low output power then the AAS performance would be poor so it would not serve the purpose it has been designed for. Also the conducted power has exactly the same requirement as existing systems so it is not clear that the situation will be any different for non-AAS.
It can also be noted that in most macro simulation scenarios we employ a 10dB log normal fading profile , in such a simulation the variation due to the BS is somewhat unimportant. 

Taking 2dB BS variation as a reference:



The low end of current proposals reduces the overall network variation by 0.086dB



The high end of the current proposals increases the overall network variation by 0.214dB

As there are many factors in a network affecting the path loss between the UE and the conducted power reference point, it makes little sense in making change to the AAS BS EIRP requirement which would have so little effect on the overall network performance. This is important as it is likely that over specifying the requirement will come at the cost of something else i.e. Limiting implementation options, , size, cost, other performance parameters etc..
2.5 Proposal

As the conducted power accuracy requirement in both AAS and non-AAS is 2dB we see no justification in making the EIRP accuracy less than 2dB.

It is clear that there are additional factors affecting the EIRP accuracy beyond that of just the conducted power accuracy, we think that a reasonable allowance should be made to indicate this difference. Hence the EIRP accuracy should be greater than 2dB.

We have suggested for some time the value of 2.3dB, under the conditions under which we normally simulate network performance (i.e. 10dB log normal fading) this makes 0.063dB difference (compared to 2dB) to the overall power variation in the cell.
2.3dB remains our proposal which we feel is both technically justified and also a reasonable midpoint between the values proposed so far.

3 Conclusion
This paper has looked at the EIRP accuracy value  and outlined the key factors we believe are important in agreeing a suitable requirement these are:
1. An AASBS  may be s simple as a non-AAS BS in a single enclose with an antenna.

· A non-AAS system which is compliant to xx.104 should be possible of also passing the AAS requirement. If this is not the case then there is little motivation to declare a system as an AAS.

2. An AAS BS may be an integrated system of a large low power transceivers each connected to a single antenna element

· There is no comparison between the implementation of the AAS system and the non AAS system in this case [1]. If the requirement is based on non-AAS implementation then this may restrict this type of implementation and hinder progress in AAS. 

3. The AAS BS should not perform worse than the current non-AAS BS specification.

4. It is expected that an AAS BS provides advantages over a non-AAS BS system in terms of capacity and coverage, if this is not the case then it is unlikely AAS will be adopted as a technology

Taking these key points into consideration and looking at the current conducted power accuracy requirements for non-AAS and AAS we believe that the EIRP accuracy must be greater than 2dB.

The amount over 2dB and the method to find such a value is debatable but we believe that 2.3dB as per the current Huawei proposal is a reasonable compromise based on expected AAS performance (3 error model) and network performance analysis.
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