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1 Introduction

During RAN4#84, an agreement was made on handling of so-called loss factors in [1]. This document provides a TP to implement the agreement on loss factors in the TR.
Additionally, a small change is implemented in section 6.6.2 together in this TP based upon agreements made in [2].
2 Text Proposal
--------------------------------  First changed section  --------------------------------------------------
3.2
Symbols

For the purposes of the present document, the following symbols apply:
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The composite antenna array pattern in dB
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The array element pattern in dB
BeW 
The Beam width in  
BeWϕ
The Beam width in ϕ
BeWθ 
The beamwidth equivalent to the range of OTA REFSENS RoAoA in the θ-axis in degrees.

BeWφ
The beamwidth equivalent to the range of OTA REFSENS RoAoA in the φ-axis in degrees.
Ci
Weighting coefficient
DRX_OTA_MARGIN
Directivity implementation margin in UL
EFF

Far field pattern
Emeas
Measured near field
EVM
Error Vector Magnitude
Fbasis
Basis functions (near field to far field transformation)


Ncells
The declared number corresponding to the minimum number of cells that can be transmitted by an AAS BS in a particular operating band.

PRated,c,TRP
The rated total radiated power when all the transmitter units are operating at their rated output power for a single carrier
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The array factor
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The azimuth angle (defined between -180° and 180°)
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Elevation angle of the signal direction (defined between -90° and 90°, 0° represents the direction perpendicular to the antenna array)

σ 
Standard uncertainty
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The signal correlation coefficient


The angle in the reference coordinate system between the x-axis and the projection of the radiation vector onto the x/y plane defined between -180° and 180°

The angle in the reference coordinate system between the projection of the x/y plane and the radiation vector defined between -90° and 90°. 0° represents the direction perpendicular to the y/z plane. The angle is aligned with the down-tilt angle
--------------------------------  End first changed section  ---------------------------------------------
--------------------------------  Second changed section  --------------------------------------------------
5.1.2

Transmit loss factor assumption


The transmitter loss factor is used to translate conducted power levels to OTA power levels
To align with the emissions requirements based on the recommendation in ITU-R SM.329 [18] the same limits are applied to both conducted and OTA, assuming the transmit loss factor accounting for antenna losses, distribution losses, integration losses etc. in the transmitter path(s) for the in-band, out-of-band and spurious region is assumed to be 0dB.
--------------------------------  End second changed section  --------------------------------------------------
--------------------------------  Third changed section  --------------------------------------------------
5.6.5 
Operating band unwanted emission

5.6.5.1 
Background information on the conducted requirement
Based on the conducted operating band unwanted emission (OBUE) requirement specified in TS 37.105 [3] for single RAT E-UTRA or for MSR operation, the OBUE limits are defined from 10 MHz below the lowest frequency of each supported downlink operating band to the lower Base Station RF Bandwidth edge located at FBW RF,low and from the upper Base Station RF Bandwidth edge located at FBW RF,high  up to 10 MHz above the highest frequency of each supported downlink operating band. 

There is no operating band unwanted emission requirement for a single RAT UTRA FDD or single RAT UTRA TDD AAS BS.

5.6.5.2
Operating band unwanted emission OTA: Core requirement

Using TRP as a figure of merit to provide equivalent OBUE performance and protection to that of the existing conducted requirement, the conducted requirements can be adopted by translating the test procedure and requirement from TS 37.145-1 [24], sub clause 6.6.5 into the spatial domain.

In order that the requirement is measurable the total power OBUE is approximated as the sum of the EIRP at a number of discrete directions on the sphere around the DUT as follows:
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, where EIRPOBUE is the filtered mean power within  the OBUE region and p1 and p2 denotes two orthogonal polarizations.

The operating band unwanted emissions level for the OTA requirement can be derived as: 

OTA OBUE limit = Conducted OBUE limit 
Where:

· Conducted OBUE limit is the AAS limit as defined in TS 37.105 [3] specification, 

· 
--------------------------------  End third changed section  ---------------------------------------------
--------------------------------  Fourth changed section  --------------------------------------------------
6
Radiated receiver characteristics 
6.1
General

6.1.1
Spatial requirements

--------------------------------  End of fourth changed section  --------------------------------------------------
--------------------------------  Fifth changed section  --------------------------------------------------
6.1.2

Receive loss factor assumption

The receiver loss factor is used to translate conducted power levels to OTA power levels.
.
The receiver loss factor accounting for antenna losses, distribution losses, integration losses etc. in the receiver path(s) for the in-band, out-of-band and spurious region is assumed to be 0dB.
as:

· 
For emissions the same reasoning as the transmitter that assuming the same conducted and radiated power level as assumed in ITU-R SM.329 [18]

.

--------------------------------  End of fifth changed section  --------------------------------------------------
--------------------------------  Sixth changed section  --------------------------------------------------
6.2.2
OTA sensitivity requirements

6.2.2.1
General
In the Rel-13 AAS BS specification TS 37.105 [3] there are 2 requirements related to receiver sensitivity:

· Reference sensitivity part of the conducted receiver requirements; applies per TAB connector.
· Sub-cause 10.2 OTA sensitivity: Part of the radiated receiver requirements; applies in the far field region over the declared OSDD.

The Rel-13 OTA sensitivity requirement currently is based on meeting a declared EIS value over a declared RoAoA. This declared requirement is maintained for Rel-15 AAS BS OTA sensitivity requirement. In addition, in order to provide a minimum EIS requirement level which can replace the conducted reference sensitivity level, additional minimum requirement is set based on the existing conducted minimum requirement in Rel-13.

As the declared RoAoA for the Rel-13 OTA sensitivity requirement is not bounded by specific requirements (such as the 3dB contour) it can capture a much larger RoAoA and hence demonstrate the spatial performance of the receiver including the antenna. One important characteristic which can be captured is the scan loss of the system due to large steering angles and antenna geometry.

The OTA reference sensitivity (OTA REFSENS) requirement is the OTA equivalent of the conducted reference sensitivity, its intention is not to specifically capture antenna performance but rather to estimate an equivalent passive antenna gain if it were being used in the same deployment scenario and show equivalence to the conducted requirement.

The OTA REFSENS requirement does not replace the existing OTA sensitivity requirement in sub-clause 9.2 of TS 37.105 [3] but it is an additional new OTA requirement.

6.2.2.2
Core requirement

6.2.2.2.1
OTA Sensitivity 

The declared OTA sensitivity requirement is based upon declaration of one or more OSDD, following the concept defined for Rel-13 AAS specification TS 37.105, sub-clause 10.2.

6.2.2.2.2
OTA reference sensitivity 

OTA REFSENS is specified over the RoAoA which define a contour equivalent to the 3dB beam width of a non-AAS passive antenna covering the same RoAoA. Using the 3dB contour allows for simple estimation of equivalent directivity by use of standard formula. 

The OTA REFSENS level (EISREFSENS) depends on the equivalent non-AAS directivity of the UL receive antenna pattern and can be calculated in dBm as follows:
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Where: 

· 
· 
· 
· DRX_OTA+MARGIN is an implementation margin to allow for errors associated with beam forming in the UL. The DRX_OTA_MARGIN value is [1-2] dB.
· PREFSENS is the conducted reference sensitivity level in dBm in the Rel-13 TS 37.105 [3].
· D0 is the estimated antenna peak directivity in dBi of a non-AAS BS, which has a beam pattern related to the AAS BS OTA REFSENS RoAoA region.  D0 is approximated by the Elliot’s formula and expressed as, 

· 
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Where,

 BeWθ is the beamwidth equivalent to the range of OTA REFSENS RoAoA in the θ-axis in degrees.

BeWφ is the beamwidth equivalent to the range of OTA REFSENS RoAoA in the φ-axis in degrees.
And OTA REFSENS RoAoA is declared by the vendor.
· Doff-peak is the peak directivity off-peak margin equal to 3dB which is used to allow coverage for the OTA REFSENS RoAoA region other than just in the peak direction, using the same estimated antenna pattern used to derive the estimated antenna directivity D0. 

. Redirection capability is a spatial performance characteristic of the antenna and hence is part of the OTA sensitivity requirement. The OTA REFSENS requirement demonstrates the minimum sensitivity of the OTA AAS BS receiver and hence requires only a single OTA REFSENS RoAoA to be declared per operating band.
--------------------------------  End sixth changed section  ---------------------------------------------
--------------------------------  Seventh changed section  --------------------------------------------------
6.6.2
Receiver spurious emissions OTA: Core requirement

The metric used to capture the receiver spurious emissions OTA is TRP, defined in the same way as for the transmitter spurious emissions OTA, in subclause 5.6.6.2.

The receiver spurious emission requirement is subject to the following limitations: 

1. For OTA AAS BS operating in FDD: OTA RX spurious emissions requirement will not apply to FDD duplex as being superseded by the OTA TX spurious emissions requirement. This is due to the fact that TX and RX spurious emissions cannot be distinguished in OTA domain.
NOTE:
The OTA receiver spurious emission requirement applicability for the AAS BS with the RX-only capabilities is FFS. 
2. For OTA AAS BS operating in TDD: the OTA receiver spurious emissions requirement applies during the transmitter OFF period only.
The core requirement for the RX spurious emissions OTA will be applied over the same spurious range as defined for the conducted RX spurious requirement in subclause 6.6.1.
Derivation of the emission levels for the OTA RX spurious emissions requirement will be aligned with the methodology used for the derivation of TX spurious emission levels with the emissions limit, as captured in subclause 5.6.6.2. 


--------------------------------  End seventh changed section  ---------------------------------------------
-------------------------------- Eighth changed section  --------------------------------------------------
6.9.2 
ACS and NB blocking: Core requirement

As the conducted absolute ACS level is an offset form REFSENS, the OTA ACS absolute value can be easily found as an offset from OTA REFSENS value. As such the conducted value is offset by the same antenna gain estimation that is used for calculating OTA REFSENS e.g.

OTA REFSENS = Conducted reference sensitivity – D + DRX_OTA_MARGIN + Off-peak Margin
Similarly for ACS an example (for 10MHz channel BW) is:

Wanted signal level = OTA REFSENS + 6dB = REFSENS +6dB –D +DRX_OTA_MARGIN + Off-peak-Margin 



Interfering signal power = -52dBm –D + DRX_OTA_MARGIN + Off-peak-Margin



Rearranging equationsabove gives the following:

Interfering signal power = OTA REFSENS + 49.5dB

Both calculations for interfering signal power are the same, the 1st version is easier to see how the original conducted requirement is offset in the same way as OTA REFSENS. The 2nd method is simpler.

The same methodology can be applied to all the ACS and NB blocking requirements.

The requirement is valid over the OTA REFSENS RoAoA.

--------------------------------  End eighth changed section  ---------------------------------------------
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�Abbreviations for those are missing – please add


�Removed.


�Why not using the Ltx which you are proposing to remove? The “loss factor” in this equation is unclear right now. Not clear if it applies to inband, emissions, etc. 


To address this, some additional text added below. 





�Section heading to match the Tx general section


�Unrelated to loss factor


�We have assumed 0dB for both Lrx and Lrx due to e.g. spur region and problematic extimation of losses. But I don’t agree with this statement as the Tx and Rx chains might be different.


�In the Tx section this is not stated.
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