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Introduction

RAN4 made significant progress on the core parts of the AAS WI. However, EIRP accuracy value remains the major open issue in completing the core requirements for AAS BS. A WF [1] was submitted during RAN4#76bis in attempt to agree on the options for deciding the EIRP accuracy value but failed to be approved.

This contribution address the proposed WF in [1] and presents joint view from the submitting companies on the background for the proposed  EIRP accuracy value and our preferred and acceptable option in [1] for deciding on the EIRP accuracy value as a compromised EIRP value.
Discussion

The EIRP accuracy value has been discussed and studied in RAN4 for over a year but without any progress. The core part of the AAS WI is now almost complete with the EIRP accuracy value remains the only major contended open issue. 

The agreed method for selecting the EIRP accuracy value is captured in the TR [2]. It proposes estimating the accuracy based on the following 3 error model:
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 – is the maximum conducted output power error at the transceiver unit output.
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 – is the variation in main beam EIRP due to beam forming errors caused by phase error at the transceiver unit output.
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  – is the variation due to the error in the passive elements, the RDN, the antenna array gain errors, mismatch errors and insertion losses variations.

The inaccuracy of RDN and the aforementioned factors are incorporated in the arrayerror as defined above.

The proposed EIRP accuracy value is based on assumed parameters in the 3 error model above.
It is worth noting that AAS BS systems available today are prototypes and their accuracy values are estimated or simulated and therefore they are not suitable as a statistical value for actual commercial product. In the remaining section below, we present our assumptions for the proposed values in the 3-error model mentioned above. 
Conducted transceivers error:

There is a general agreement that the minimum performance of AAS BS shall be equivalent to that of the non AAS BS. The conducted output power requirement for non-AAS BS is specified as an accuracy of +/- 2dB in normal conditions. This value is already adopted as the specified accuracy value for the conducted output power for AAS BS in [2]. Therefore, a value of +/-2dB has been assumed for the conducted transceiver error parameter in the 3 error model in conditions.
Steering Error:

The steering error is defined in [2] as the variation in main beam EIRP due to beam forming errors caused by phase error at the transceiver unit output of +/- 5 degree. This means for a fixed phase error, a beam with narrower 3dB beamwidth will exhibit higher steering error than a beam with wider 3dB bandwidth. This is because a beam with wider beamwidth is flatter at the beam pointing direction and the EIRP level does not decrease as quickly as a narrow beam would. The steering error due to phase error of 5 degree around the beam pointing direction for a beam utilising 10x1 antenna elements for vertical splitting and 10x4 antenna elements for horizontal cell splitting adopted for the simulation assumptions in [2] is found around 1.5 dB.
Array Gain Error:

The array gain error is defined in [2] as the variation due to the error in the passive elements, the RDN, the antenna array gain errors, mismatch errors and insertion losses variations. This is quite difficult to estimate due to variations in various factors affecting this parameter. In general, we considered the antenna array of an AAS BS to be designed to operate over wide bandwidth resulting in large variations in the antenna gain and mismatch. Furthermore, the RDN and the insertion loss variation and variations in cable losses will add to the accuracy value. We assumed a value of  +/-1.5 dB for the array gain error.
During RAN4#76bis, a WF in [1] attempted without success to resolve the issue of deciding on EIRP accuracy value by setting criteria to decide the EIRP accuracy value. The proposed criteria in [1] included the following options that would apply to current values proposed by proponents. 

In RAN4#77, RAN4 decide the accuracy value by using either four options below;
1. Derive by averaging all of proposed values
· Averaged each error sources (Transceiveraccuracy, steeringerror and arrayerror) value, or averaged each proposed values.
2. Derive as Root sum square of three error sources averaged values other than Ericsson’s. And weighted (8:1) the obtained value and Ericsson's one.
3. Transceiver accuracy is set as 2dB according to conducted output power accuracy. Other two error sources (steeringerror and arrayerror) is obtained by averaging all of proposed values from companies. Derive accuracy value as Root sum square of above the three values.
4. Any other options (proposed in RAN4#77) of how to calculate accuracy value by using values shown in slide 5.
From the above options [1], we prefer option 3 as the method for deciding the EIRP accuracy value as it capture readily agreed transceiver conducted accuracy value in the TR [2] as +/- 2dB and average the remaining parameters in the 3 error model. We need to confirm the readily agreed value first. Step by step approach is required to achieve the total value agreed. 
Conclusion
The EIRP accuracy value is the major issue that remains open in the core part of the AAS WI. An attempt to agree criteria for deciding on the EIRP accuracy was submitted during the last RAN4#76bis meeting but was not successful. 
In this contribution we presented the background and assumptions for which our proposed EIRP accuracy was estimated using the error model. 
We also make the following proposal to adopt the method in option 3 from [1] for deciding a compromised EIRP accuracy values.
Proposal: 

Transceiver accuracy is set as 2dB according to conducted output power accuracy. Other two error sources (steeringerror and arrayerror) are obtained by averaging all of proposed values from companies. The EIRP accuracy value is obtained as root sum square of the above three values.
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