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Introduction
During previous RAN4#82 meeting, discussion on the OTA frequency error was presented in R4-1701874 [2]. As part of the frequency error discussion, investigation on the test models and the motivation behind the “min power” condition for the E-UTRA frequency error requirement was initiated. 
This TP is based on the discussion paper in [2].
In this contribution we are proposing TP to TR 37.843, clarifying the applicability of the minimum power test case for the frequency error and EVM tests for the total power dynamic range.
References
TR 37.843, v0.2.0 	Active Antenna System (AAS) Base Station (BS) radiated requirements
R4-1703944		Discussion on the minimum power requirements applicability OTA and total power dynamic range requirement
TP to the TR 37.843
In this section, the TP to the TR 37.843 [1] is proposed based on the discussion in section 2. It is proposed to agree on the below TP to the TR 37.843.
------------------------------ Modified section ------------------------------
[bookmark: _Toc475624887]5.3	Output power dynamics	
5.3.1	Total power dynamic range
[TBD]
------------------------------ Next modified section ------------------------------

[bookmark: _Toc475624891]5.5.2	Frequency Error
[bookmark: _Toc475624892]5.5.2.1 	Background information on the conducted requirement
The frequency error requirement is defined to capture the maximum allowable difference between an assigned frequency and the actual generated frequency. The frequency error requirement is a regulatory requirement in some regions.
[bookmark: _Toc475624893]5.5.2.2 	Core requirement
In order to meet the beam forming requirements of the AAS BS specifically EIRP accuracy, it is necessary that the transceiver units generating the beam are have a known phase relationship between each other. To do this they must be phase locked. There are two alternative ways to achieve this: 

· The RF LO originates from a common source and is distributed to each transceiver unit, or 
· The RF LO originates locally in each of the TRX units, where individual PLL’s use the same frequency reference, i.e. each individual RF source is locked to a common reference frequency. 
In both cases, any frequency error will be correlated among all TRX units forming the beam, hence the frequency error is coherent, will have a ‘flat’ response in the spatial domain, i.e. OTA frequency error will not depend on the selection of the measurement point within beam’s compliance directions set.

As the intention of the eAAS WI is to provide the same performance and protection as the Rel-13 conducted AAS BS specification, the core requirement for the OTA frequency error requirement will be reused from conducted frequency error requirement from TS 37.105 [3] specification. 
[bookmark: _Toc475624894]5.5.2.3 	Conformance requirement
As the frequency error is flat in the spatial domain it is only necessary to show conformance in a single direction. The requirement needs to be defined so that all transmitter units are active and the system is operating at the declared maximum rated total radiated power. 

NOTE:	the OTA requirements for the EVM and frequency error, which were defined for the “min power” case in the conducted AAS BS specification TS 37.105 [3], are FFS.

For the sake of minimising the number of spatial declarations and as frequency error testing is generally done at the same time as EVM testing the ‘reference direction’ of the [OTA compliance peak directions set] is the most suitable direction to define for the conformance testing. For conformance testing purposes, the frequency error shall be tested at the maximum and minimum power settings (together with the EVM test), in order to comply with the total power dynamic range requirement (refer to the Total power dynamic range requirement for E-UTRA in section 5.3)
. 

[bookmark: _Toc475624895]5.5.3	Time Alignment Error
< Texts to be added >
[bookmark: _Toc475624896]5.5.4	Modulation Quality
[bookmark: _Toc475624897]5.5.4.1	General
EVM captures a maximum allowed distortion allowed due to degradations in the BS transmitter.
For UTRA, EVM is defined as:

			(x.1)
Where Pe is the power of the error signal between a perfect RRC filtered transmitted signal without distortion and the actual transmitted signal and Pt is the power of the perfect transmitted signal without distortion.
For E-UTRA, EVM has been defined slightly differently the measurement device contains a simple equalization algorithm and the EVM is assessed after equalization (The simple equalization algorithm accounts for the fact that some static amplitude and phase deviations incurred in the BS transmitter will be removed at the UE receiver). The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed in percent. 
EVM is calculated as a root mean square average over 10 sub-frames.
For AAS BS in release 13 TS 37.105 [3], the MSR, E-UTRA and UTRA, EVM requirements are retained and applied per TAB connector. 
The conducted EVM requirement applied per TAB connector needs to be translated to an OTA requirement.
Although EVM is expressed in terms of a percentage it is a ratio of 2 powers, that of the error vector and the reference power. As with ACLR whilst the reference (or wanted) signal may be subjected to beam forming the error vector power has unknown correlation level between transmitter units and hence may be beam formed or not.
If the error vector power is correlated then the EVM will be constant over the OTA angular range, however if it is not correlated then it will vary, as shown in Figure 5.5.4.1-1.
[image: ][image: ]
[bookmark: _Ref450379989]Figure 5.5.4.1-1. 10 Element array, beam pattern and non-correlated EVM distribution (8% EVM)
[bookmark: _Toc475624898]5.5.4.2	Core Requirement
The EVM requirement however is important only between the BS and its intended UE. Hence the EVM is only of importance in directions where the BS intends to communicate with the UE’s. It is therefore in a set of specific directions from the AAS BS which is of interest rather than the average or total EVM over the entire sphere. In this respect the EVM requirement is different in nature to the ACLR requirement.
The range of directions which the AAS BS meets the EVM requirement is declared by the manufacturer as an EVM directions range.
[image: ]
Figure 5.5.4.2-1. Example of EVM directions range and 5 conformance points
The manufacturer is to declare the EVM directions range and the EVM must be met across the range of directions.
How the OTA EVM requirements apply with respect to the existing (i.e. Rel-13) EIRP directions set and the beam declarations is FFS.
How to apply EVM requirements for AAS BS with multiple transceivers but without the ability to user beam steer is FFS.
[bookmark: _Toc475624899]5.5.4.3	Conformance Requirements
For conformance testing the centre direction and the 4 extreme directions in θ and ϕ of the EVM directions range, as shown in Figure 5.5.4.2-1 are declared and tested.
For conformance testing purposes, the EVM shall be tested at the maximum and minimum power settings, in order to comply with the total power dynamic range requirement (refer to the Total power dynamic range requirement for E-UTRA in section 5.3).
------------------------------ End of modified sections ------------------------------
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