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--------------Start of change-------------
10.3
Measurement uncertainty for RX directional requirements 
10.3.1
General

The in-band receiver directional requirements all use demodulation of a wanted signal at a defined EIS is the pass/fail metric. In additional to the wanted signal they include interference signal(s) which test different capabilities of the receiver.

The existing MU for the conducted requirements is based on the accuracy of the conducted signal levels and the effect of the interference signal ACLR and noise on the receiver. This is documented in subclause 4.1.2.2 of TS 36.141.

In all cases the test signals are added together and connected to the antenna connector of the receiver under test. As such the same test signal can be connected to the test antenna in each of the OTA test chambers.

Some receiver requirements (dynamic range) are based on SNR and hence some of the OTA inaccuracies will cancel, others are based on absolute power so the absolute accuracy of the OTA system is important.
10.3.2
Rx Directional Test methods

10.3.2.1
General

Rx directional requirements where possible can use the same OTA test chambers and corresponding calibration and test procedures as the existing EIS measurement for the OTA sensitivity requirement.
The chambers should be claibrared for the appropriated frequency of the test signals, where interference requirements are specified with wanted and interfereing signasl at different frequencies a different calibration correction should be made for each.
10.3.2.2
Indoor Anechoic Chamber

10.3.2.2.1
Description

This method measures the EIS in an anechoic chamber with the separation between the manufacturer declared coordinate system reference point of the AAS BS and the phase centre of the transmitting antenna of no less than 2D2/λ, where D is the largest dimension of the antenna of AAS BS and λ is the wavelength. The measurement system setup is as depicted in figure 10.3.2.2.1-1.
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Figure 10.3.2.2.1-1: Indoor Anechoic Chamber measurement system setup for receiver directional requirements
10.3.2.2.2
Procedure

The test consists of two stages, the calibration and the measurement. 

Stage 1 - Calibration:

1)
Connect the reference antenna and the transmitting antenna to RF in port and RF out port of the network analyzer, respectively.
2)
Install the reference antenna with its beam peak direction and the height of its phase centre aligned with the transmitting antenna.

3)
Set the centre frequency of the network analyzer to the carrier centre frequency of the tested signal for EIS measurement of AAS BS and measure LFEIS, D→E, which is equivalent to 20log|S21| (dB) obtained by the network analyzer:

-
LFEIS, E→D: Pathloss between E and D in figure 10.3.2.1.1.2-1.
4)
Measure the cable loss, LFEIS, E→F, between the reference antenna connector and the network analyzer connector:

-
LFEIS, E→F: Cable loss between E and F in figure 10.3.2.1.1.2-1.
5)
Calculate the calibration value between A and D with the following formula:

-
LEIS_cal, A→D = LFEIS, E→D + GREF_ANT_EIS, A→F -LFEIS, E→F.
-
LEIS_cal, A→D:  Calibration value between  A and D in figure 10.3.2.1.1.2-1. 

6)
GREF_ANT_EIS, A→F: Antenna gain of the reference antenna.
7) Repeat the calibration for each of the wanted signal and interfering signal test frequencies.
Stage 2 - Measurement:

8)
Uninstall the reference antenna and install the AAS with its manufacturer declared coordinate system reference point in the same place as the phase centre of the reference antenna. The manufacturer declared coordinate system orientation of the AAS is set to be aligned with testing system.
9)
Set the AAS BS to be satisfied with the sensitivity RoAoA covering conformance testing receiving direction.

10)
Rotate the AAS to make the conformance testing receiving direction aligned with the beam peak direction of the reference antenna at the calibration stage.

11)
For FDD AAS BS start BS transmission according to [E-TM 1.1] at manufacturer's declared rated output power. 

12)
Set the test signal mean power at the RF signal source generator as the declared minimum EIS level plus LEIS_cal, A→D  appropriate for the wanted signal frequency and the reference measurement channel as given in subclause 7.2.5 of 3GPP TS 36.141 [12].
13)
For interference requirements set the interferer test signal mean power at the RF signal source generator as the specified level plus LEIS_cal, A→D  appropriate for the interferer signal frequency.
14) Measure the throughput according to annex E of the 3GPP TS 36.141 [12].

15)
Repeat the above steps 10)~14) per conformance testing direction.

10.3.2.3
Compact Antenna Test Range

10.3.2.3.1
Description

CATR uses the feed antenna which radiates a spherical wave front to a range reflector antenna which will then collimate the radiated spherical wave front to the DUT. There is sufficient separation between the DUT and the transmitter (feed antenna shown in figure 10.3.2.3.1-1) so that the emanating spherical wave reaches nearly plane phase fronts from transmitter to receiver. The feed antenna transmits a wave front that will illuminate the range antenna reflector, which will then reflect the transmitted energy towards the DUT.


[image: image2.emf]PM/SG

Positioner 

controller

PC

1

2

3

Range antenna 

reflector

DUT

Feed antenna

z

x

y

4

C B

A


Figure 10.3.2.3.1-1: CATR measurement system setup for receiver directional requirements
10.3.2.1.2.2
Procedure
Stage 1 - Calibration:

[Note: This stage may be omitted provided calibration stage has been performed already during OTA sensitivity measurement]

The calibration measurement is done by using a reference antenna (SGH used in figure 10.3.1.1.2.2-1) with known efficiency or gain values. In the calibration measurement the reference antenna is measured in the same place as the DUT, and the attenuation of the complete transmission path (A↔B) from the DUT to the measurement receiver is calibrated out. The following figure is used as a setup of a typical compact antenna test range.

1)
Path loss calibration C→A:

a)
Measure SGH (or other calibrated reference antenna) reflection coefficient separately at the antenna's connector with a network analyser (or equivalent measurement equipment) to obtain  ΓSGH. .

b)
Measure cable loss from point C to input of SGH, call this  LC↔SGH  which is the equivalent of 20log|S21| from the use of a network analyser.

c)
Calculate the combined total path loss from C→A by using the following expression [image: image7.png]Lsgrcal = Lescy + 10log(1l — ey %) — Gegy



 LSGHcal = LC,SGH + 10log(1 - |ΓSGH|2) - GSGH 
,
, where 10log(1 - |ΓSGH|2)  is the compensation for SGH connector return loss,[image: image11.png]


 GSGH  
 
 is the known gain of the reference SGH.

2)
Connect SGH and C↔A cable.

3)
To remove polarization(s) mismatch between range antenna (labelled as feeder antenna in diagram) and SGH use positions to position the SGH in the beam peak direction of range antenna.

4)
Measure path loss C→B with network analyzer LC→B = 20log|S21|.

5)
Calculate the test path loss compensation factor. This is the total path loss between A↔B using the results from step 1c and 4. L =  LSGHcal  - LC→B.
6)
Repeat the calibration for each of the wanted signal and interfering signal test frequencies.
Where ΓSGH is the reflection coefficient (or mismatch) seen at the SGH connector (S11 with a network analyzer).

Stage 2 - Measurement:

1)
Set up AAS BS in place of SGH from calibration stage. Align AAS BS with beam peak direction of range antenna.

2)
Configure the signal sources with appropriated signal type and level as specified by the requirement, EIS per port (polarization) at this point with EIS = PBER - LA→B. Where LA→B is appropriate to the test signal frequency.
3)
Measure throughput/BER quality metric
5)
Repeat steps 2-3 for all conformance test conditions
10.3.3
Rx Directional requirements

10.3.3.1
OTA sensitivity 

10.3.3.2
OTA reference sensitivity

10.3.3.3
OTA Dynamic range

10.3.3.4
OTA adjacent channel selectivity, general blocking and narrowband blocking

10.3.3.5
OTA intermodulation

10.3.3.6
OTA in-channel selectivity
10.4
Measurement uncertainty for TRP requirements

Based on the definition of the TRP measurement, the measurement uncertainty of the TRP requirement relies on the measurement uncertainty derivation for the directional requirements, with consideration of the additional uncertainty contributors, depending on the OTA test range and sampling grid.
--------------End of change-------------
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