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1. Introduction
In this document a CATR based test method for out of band blocking (OOBB) is proposed.
2. Discussion
The measurement procedure consists of two stages, calibration and measurement. Both wanted signal level and interferer level need to be calibrated. As OOBB is measured over a wide range of frequencies, it is expected that many different antennas are needed for transmitting the interferer signal. Calibration needs to be done separately for each setup having different interferer antennas.
This calibration procedure related to wanted signal is the same as already described for EIS in section 10.3.2.1.2.2 of TR 37.842 and not repeated here. It should be noted the calibration procedure for wanted signal does not need to be repeated if it has been already done when measuring other requirements.

As OOBB is very time-consuming test, it is proposed that in FR1 the OOB frequencies to be tested are limited in such a way that only frequencies where blocking signals are most likely to appear and frequencies where spurious responses are most likely to appear are tested. Also, we propose that larger frequency stepping is used. 

Proposal 1: The interferers shall be applied in the following frequency ranges:
a) All Known downlink operating bands for GSM, UTRA, E-UTRA and NR in FR1 that have been defined for use in the geographical region(s) where the base station can be operated, excluding frequencies in the in-band blocking frequency range.
b) Frequencies up to [500] MHz below the in-band blocking frequency range and up to [500] MHz above the in-band blocking frequency range.
Proposal 2: The interferers shall in addition be applied at the following specific frequencies:
c) One half and one third of the wanted signal center frequency,
d) fLO1±fIF1, 2×fLO1±fIF1, 3×fLO1±fIF1, …, in which fLO1 is the declared first local oscillator frequency and fIF1 is the declared first intermediate frequency used for the reception of RF channel M in each of the tested locations of the base station RF bandwidth. Frequencies that are not in the out-of-band blocking frequency range of the wanted signal and frequencies already tested under a) or b) shall be excluded.
Proposal 3: Within the frequency ranges to be tested an increased step size equal to the largest integer (in MHz) that is less than or equal to one-third the channel bandwidth of the wanted signal under test shall be used. This step size does not apply to the specific frequencies mentioned under proposal 2.
An illustration of typical CATR calibration setup is provided in Figure 1 and measurement setup in Figure 2. The interferer antenna placement should be such that wanted signal and interfering signal are coming from the same direction. However, flexibility in the distance between interferer antenna and DUT should be allowed to make the measurement situation more practical, as long as path loss calibration is done correctly.
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Figure 1: A typical CATR calibration setup for OOBB
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Figure 2: A typical CATR measurement setup for OOBB
The proposed test of method is described below. It should be noted that some terms and references need updates when the conformance specification has reached a more stable state and when test models and configurations are available for NR. Here the references are is if the text would be within 37.145-2.
Initial conditions

Test environment: 

-
Normal; see clause B.2.

RF channels to be tested for single carrier (SC): 

-
M; see subclause 4.12.1
Base Station RF Bandwidth positions to be tested for multi-carrier (MC): 

-
MRFBW for single-band BS, see subclause 4.12.1, BRFBW_T'RFBW and B'RFBW_TRFBW for multiband BS, see subclause 4.12.1.
Directions to be tested: receiver target reference direction (see table 4.10-1, D10.9)

Procedure

Stage 1 – Calibration

1) Path loss calibration for interfering signal, per polarization
· Option 1: Interferer antenna gain is known

a) Measure interferer antenna reflection coefficient separately at the antenna's connector with a network analyser (or equivalent measurement equipment) to obtain ΓANT.
b) Measure cable loss from point D to input of interferer antenna, call this L ANT↔D which is the equivalent of 20log|S21| from the use of a network analyser.
c) Calculate the combined total path loss from D to interferer antenna using the following equating 

Lcal = L ANT↔D + 10log(1 - |ΓANT|2) – Gia, where 10log(1 - |ΓANT|2)  is the compensation for interferer antenna connector return loss,[image: image6.png]


 Gia  
 
is the known gain of the interferer antenna 
d) Calculate the free space path loss between DUT and interferer antenna based on the distance between them, call this as Lfspl.
e) Calculate the test path loss by formula L = Lcal – Lfspl. This is the total path loss between D↔A.
· Option 2: Interferer antenna gain is not known
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  LC↔SGH  LSGHcal = + 10log(1 - |ΓSGH|2) - GSGH[image: image12.png]Lsgrcal = Lescy + 10log(1l — ey %) — Gegy



 QUOTE  
,
 where 10log(1 - |ΓSGH|2)  is the compensation for SGH connector return loss,[image: image16.png]


 GSGH  
 
is the known gain of the reference SGH.

d)
Connect SGH and C↔A cable.

e)
To remove polarization(s) mismatch between interferer antenna and SGH use positions to position the SGH in the beam peak direction of interferer antenna.

f)
Measure path loss D→C with network analyzer LD→C = 20log|S21|.

g)
Calculate the test path loss compensation factor. This is the total path loss between D↔A using the results from step c and f. L =  LSGHcal  - LD→C.
2) Path loss calibration for wanted signal

a) According to section 10.3.2.1.2.2 of TR 37.842

Stage 2 – Measurement

1) Place the BS with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex x.
2) Align the manufacturer declared coordinate system orientation of the BS with the test system.

3) Set the BS in the declared direction to be tested.

4) Ensure the polarisation is accounted for such that all the power from the test antenna and interferer antenna are captured by the BS under test.

5) Configure the beam peak direction of the BS according to declared reference beam direction pair for the appropriate beam identifier.

6)  Set the BS to transmit the beam(s) of the same operational band and RAT as the OSDD being tested according to the appropriate test configuration in clause 5.

7) 
Start the signal generator for the wanted signal to transmit:
· 
The test signal as specified in subclause 7.X.X.

8) 
Set the test signal mean power so the calibrated radiated power at the BS Antenna Array coordinate system reference point is as specified in subclause 7.X.X
9) Configure measurement equipment to transmit the blocking signal at appropriate level and polarization as specified in section 10.6.2.1 of TS 38.104
10) 
Measure:
· 
Throughput according to annex X for each supported polarization.
11) Repeat steps 9-10 for all frequency ranges to be tested. In case interferer antenna needs to be changed the calibration procedure for interferer power level needs to be repeated.
Test requirement
For each measured carrier, the throughput measured in step 10 above shall be ≥ 95 % of the maximum throughput of the reference measurement channel as specified in annex A.1 of 36.141 with parameters specified in table 7.X.X
3. Conclusion
In this contribution a test method for out of band blocking was proposed. The proposed test method should serve as a baseline for further optimization. 
To save test time while maintaining sufficient test coverage to following proposal have been made:

Proposal 1: The interferers shall be applied in the following frequency ranges:

a) All downlink operating bands for GSM, UTRA, E-UTRA and NR in FR1 that have been defined for use in the geographical region(s) where the base station can be operated, excluding frequencies in the in-band blocking frequency range.

b) Frequencies up to [500] MHz below the in-band blocking frequency range and up to [500] MHz above the in-band blocking frequency range.

Proposal 2: The interferers shall in addition be applied at the following specific frequencies:

c) One half and one third of the wanted signal center frequency,

d) fLO1±fIF1, 2×fLO1±fIF1, 3×fLO1±fIF1, …, in which fLO1 is the declared first local oscillator frequency and fIF1 is the declared first intermediate frequency used for the reception of RF channel M in each of the tested locations of the base station RF bandwidth. Frequencies that are not in the out-of-band blocking frequency ranges of the wanted signal and frequencies already tested under a) or b) shall be excluded.
Proposal 3: Within the frequency ranges to be tested an increased step size equal to the largest integer (in MHz) that is less than or equal to one-third the channel bandwidth of the wanted signal under test shall be used. This step size does not apply to the specific frequencies mentioned under proposal 2.
References
3GPP



Network analyzer

Positioner controller

PC
1
3
Range antenna reflector
SGH
Feed antenna
z
x
y
4
B
C
A




PM/SG

Positioner controller

PC
1
2
3
Range antenna reflector
DUT
Feed antenna
z
x
y
4
C
B
A
D
Interferer antenna



