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1. Introduction

At the last RAN4 meeting (RAN4#88bis in Chengdu) details to the definition of the extreme condition temperature test procedure and MU evaluation was discussed. 
In this contribution a text proposal for Annex B.7 is presented for approval. The text proposal implements editorial corrections and some descriptive text related to the calibration procedure. 
This is a revised version of R4-1816312. 
2. Discussion

The calibration measurement is done by using a reference antenna (typically a Standard Gain Horn is used) with known antenna gain over frequency and temperature. In the calibration measurement the reference antenna is measured in the same place as the EUT, and the attenuation of the complete transmission path (C↔A) from the EUT to the measurement receiver is calibrated out. Figure 2-1 presents a setup of a typical compact antenna test range.
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Figure 2-1: CATR calibration interfaces

Calibration Stage:

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 analyzer (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 analyzer.

c. Calculate the combined total path loss from C→A by using the following expression:

LSGHcal = LC,SGH + 10log(1 - |ΓSGH|2) - GSGH;

where 10log(1 - |ΓSGH|2)  is the compensation for SGH connector return loss, GSGH  is the known gain of the reference SGH at a specific temperature and frequency and ΓSGH is the reflection coefficient (or mismatch) seen at the SGH connector (S11 with a network analyzer).

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 LCB = 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. LAB(f, T) =  LSGHcal  - LCB. 

Note: LAB is a function of frequency and temperature.


6. Repeat 1 to 5 for selected frequencies

7. Repeat 1 to 5 for extreme high temperature, room temperature and extreme low temperature.

Measurement Stage:

1. Setup EUT in the location of the SGH from calibration stage.  Align EUT with beam peak direction of range antenna.

2. Configure EUT to generated maximum output power.

3. Set the EUT to transmit specified the test signal with specified CBW and SCS parameters.

4. Measure mean power (Pmeas) of each carrier arriving at the measurement equipment (such as a spectrum analyzer or power meter).

5. Calculate EIRP, where EIRP = Pmeas + LAB(f, T).

6. Calculate total EIRP = EIRPp1 + EIRPp2 where the declared beam is the measured signal at port 1 (p1) and port 2 (p2).

7. Repeat steps 2-6 for relevant temperatures and frequencies.

Summary of changes;

1. Inclusion of temperature calibration in the description for CATR

2. General editorial corrections

3. Conclusion

At the end of the contribution a text proposal for TS 38.141-2 is attached for approval.  
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TEXT PROPOSAL:

B.7
OTA extreme test methods

B.7.1
Direct far field method

The AAS BS under test is placed inside a sealed RF transparent environmental enclosure, as showed in Figure B.7.1-1. This is connected to an environment control system which regulates the temperature inside the enclosure. The remaining equipment inside the OTA chamber (any suitable antenna test range chamber type is acceptable) is outside the environmental control and is at nominal temperature. Positioners, test antennas and all other OTA test equipment do not need to be specified over the extreme temperature range.
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Figure B.7.1-1: Measurement set up for Extreme conditions for EIRP accuracy using direct far field method

The presence of the environmental chamber inside the OTA chamber may affect the measurement accuracy due to additional reflections and refractions, also the loss through the environmental enclosure may not be consistent with direction as the path through the radome may vary with angle. Hence the system should be calibrated in all tested directions, frequencies and temperatures if necessary.

NOTE: Currently only a single direction is specified for extreme testing so a single calibration direction is sufficient.

Conformance may be demonstrated by measuring the difference between the nominal measurement and the extreme measurement (Δsample) or by measuring Pmax,c,EIRP, extreme directly.

As the measurement is done in the far field (or measured in near field transformed to far field): 

a)
If the test facility only supports single polarization, then measure EIRP with the test facility's test antenna/probe polarization matched to the AAS BS.

b)
If the test facility supports dual polarization then measure total EIRP for two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2.

B.7.2
Relative method

The AAS BS under test is placed inside a small (compared to a far field chamber) anechoic chamber which is both RF a screened and suitable for environmental conditioning. The RF conditionals inside the chamber are absorptive and capable of dissipating the power the AAS BS when radiating. A sample antenna or RF probe are placed in a location which gives a sample of the main beam EIRP but does not have to accurately measure the EIRP directly, instead the near-field response is measured. For this method test components are exposed to the full temperature range for example the test antenna/probe, cables, absorbers etc. may change as a function of temperature.

Using the relative method it is also necessary to measure the EIRP under nominal conditions using an appropriately calibrated far field (or near filed) test range to obtain Pmax,c,EIRP.
[image: image3.emf]AAS BS

Test 

antenna/

Probe

Temperature 

control 

system Measurement 

equipment

Small shield 

anechoicand 

environmental 

chamber


Figure B.7.2-1: Measurement set up for Extreme conditions for EIRP accuracy using difference method

Measurements from the test antenna/probe are taken under nominal conditions and extreme conditions to calculate (Δsample). The difference between the nominal and extreme conditions (Δsample) is then used along with the nominal EIRP measurement (Pmax,c,EIRP) made in the appropriate far field or near field chamber and compared against the extreme requirement. As follows:

Pmax,c,EIRP, extreme = Pmax,c,EIRP + Δsample.

To conserve test time, it is beneficial to measure two orthogonal polarizations and add the result together. Otherwise, each polarization must be measured separately including a polarization matching procedure. 
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