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Summary

Standard Listed part of Compliant
FCC CFR 47 part 30 Subpart C

2.1046/ 30.202 RF power output Yes
2.1049 Occupied bandwidth Yes
2.1053/30.203 Field strength of spurious radiation Yes
2.1055 Frequency stability Yes

RISE Research Institutes of Sweden AB
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Description of the test object
Equipment: Radio equipment AIR 1279 B260
Product number: KRD 901 230/4 containing KRX 101 07/2
Rev. R1A with FCC ID: TASAKRX10107-2
Hardware revision state: RI1A
Tested configuration: 3GPP NR TDD
Frequency range: TX/ RX: 37000 — 40000 MHz

No of supported beams: Config mode 1: 2 beams in 2 orthogonal polarizations each, 4
beams in total.

Operating bandwidth: Config mode 1: Two segments of 400 MHz

Nominal Output power  Config mode 1: 37 dBm/ beam and polarization

(EIRP):

RF configurations: TX Diversity, SU and MU MIMO up to 2 layers 1x(2x2),
Contiguous Spectrum (CS) and Non-Contiguous spectrum (NCS),
Carrier Aggregation (CA) intra-band supported

Antenna beam steering:  Azimuth +60 deg, elevation +15 deg

Channel bandwidth(s)/ 50 MHz and 100 MHz/ 120 kHz
Sub Carrier Spacing:

Modulations: QPSK, 16QAM and 64QAM
Emission designators: 46MOW7D and 9SM1W7D

Emission designators 798MW7D (8x 100 MHz)
Carrier Aggregation:

RF power Tolerance: +2.4/-2.0 dB

CPRI Speed 10.1 and 24.3 Gbps

The information above is supplied by the manufacturer.

RISE Research Institutes of Sweden AB
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Purpose of test

The purpose of the tests is to verify compliance to the performance characteristics specified in
applicable items of FCC CFR 47 Part 30.

Operation modes during measurements

The measurements were performed with the test object transmitting test models as defined in 3GPP
TS 38.141-2. Test model NR-FR2 TM 1.1 is used to represent QPSK, test model NR-FR2 TM 3.2 to
represent 16QAM, test model NR-FR2 TM 3.1 to represent 64QAM modulation

The settings below were deemed representative for worst case settings, for all traffic scenarios when
settings with different modulations and RF configurations was tested to find worst case settings.

MIMO mode, NR-FR2 TM1.1, QPSK with the beams locked in boresight. All measurements were
performed with the test object configured for maximum transmit power.

The measurement shall be done during active part of transmission, or if the measurement is
performed with constant duty cycle <98%, the result shall be adjusted for the duty cycle according to
ANSI C63.26 5.2.4.3.4. The duty cycle was measured to 74% and to compensate for this 1.30 dB
was added to the test results.

Measurements

The test object was powered with 120 VAC 60 Hz Additional connections are documented in the
setup drawings for radiated measurements.

RISE 10 MHz reference was connected to the signal analyser as external reference, during all
measurements.

Evaluation of spurious emissions have been done in several beam directions, including extreme

settings both in azimuth and elevation planes. Results have shown that Beam index 0/Boresight can
represent worst case.

RISE Research Institutes of Sweden AB
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Far field distance for power, OBW and Band edge measurements is 3.83 m, based on the EUT
antenna dimensions and the highest transmitter frequency (40 GHz).

Far field distances for OOB emissions is based on the measurement antenna dimension and highest
frequency in the measurement range :

Frequency range Far field distance |Measurement distance

[GHz] R [m] [m]

18 -26.5 0.73 4

26.5-40 0.48 4
40 - 60 0.34 3
60 -90 0.22 1

90-110 0.17 1

110-150 0.13 1

150 -170 0.13 0.5

170 — 200 0.10 0.5

Formula for far field distance calculation, with R being far field distance and D meaning antenna
aperture size:

R =2xD"2/ )
References

Measurements were done according to relevant parts of the following standards:

CFR 47 part 30, June 2021

ANSI C63.26-2015

KDB 842590 D01 Upper Microwave Flexible Use Service v01r02
KDB 971168 D01 Power Meas License Digital Systems v03r01
KDB 971168 D03 IM Emission Repeater Amp v01

3GPP TR 38.141-2 V15.9.0

3GPP TR 37.842 V13.3.0 (2020-01)

RISE Research Institutes of Sweden AB
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Measurement equipment

Calibration Due | RISE number

Anechoic chamber, Hertz 2024-07 BX50194
R&S FSW 43 test after 2021-07 2022-07 902 073
R&S FSW 43 test before 2021-07 2021-07 902 073
R&S ESU 40 2021-07 901 385
R&S ZNB 40 2021-07 BX50051
RF Cable VNA-calibration 2022-01 BX50189
RF Cable VNA-calibration 2022-01 BX50190
RF Cable 2022-04 BX50236
RF Cable 2021-09 BX50192
RF Cable 2022-01 BX81431
RF Cable 2022-05 BX81423
RF Cable 2021-09 503 681
RF Cable FSW-B21 2021-09 BX62069
RF Cable FSW-B21 2021-09 BX62073
Bilog antenna Schaftner 6143A 2021-07 504 079
EMCO Horn Antenna 3115 2021-07 502 175
EMCO Horn Antenna 3115 2021-12 902 212
EMCO Horn Antenna 3116 2021-07 503 279
Flann STD Gain Horn Antenna 20240-20 - KWP02600
Flann STD Gain Horn Antenna 22240-20 - KWP02601
Flann STD Gain Horn Antenna 24240-20 - BX92414
Flann STD Gain Horn Antenna 26240-20 - BX92416
Flann STD Gain Horn Antenna 27240-20 - BX92417
Flann STD Gain Horn Antenna 29240-20 - BX92419
Flann STD Gain Horn Antenna 30240-20 - BX92420
Mixer FS-760 2023-09 BX90566
Mixer FS-790 2022-01 BX90567
Mixer FS-Z110 2024-01 BX81425
Mizer FS-Z170 2024-01 BX81426
Mixer FS-7220 2024-01 BX81427
nComp Nordic, Low Noise Amplifier 2022-01 901 544
Miteq, Low Noise Amplifier 2022-01 503 278
Temperature and humidity meter, Testo 615 2022-06 503 498

Frequency stability 2021-12

Calibration Due | RISE number
R&S FSW 43 2022-07 902 073
RF Cable 2022-04 BX50236
EMCO Horn Antenna 3116 2024-06 503 279
Temperature Chamber - 902 214
Testo 635, temperature and humidity meter 2022-07 504 203
Multimeter Fluke 87 2022-05 502 190

RISE Research Institutes of Sweden AB
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EAB Measurement equipment
Calibrated at RISE before testing.
Calibration Due S/N
Marki Microwave FLP2650 Low pass filter 2022-04 1827
Qualwave QBF-26400-33000-60 Band pass filter 2022-04 182704

Uncertainties

Measurement and test instrument uncertainties are described in the quality assurance documentation
”SP-QD 10885”. The uncertainties are calculated with a coverage factor k=2 (95% level of

confidence).

Compliance evaluation is based on a shared risk principle with respect to the measurement

uncertainty.

Reservation

The test results in this report apply only to the particular test object as declared in the report.

Delivery of test object

The test object was delivered: 2021-06-21.

Manufacturer’s representative

Mikael Jansson, Ericsson AB.

Test engineers

Tomas Lennhager and Bjorn Skonvall, RISE
Test participant(-s)

Bing Li, Ericsson AB (partially)

RISE Research Institutes of Sweden AB



R
S

REPORT
.

Date Reference Page

2021-09-01 P111266-F30-Revl 9(57)

Rev1l

2022-02-08

Test frequencies used for radiated measurements

Config mode 1

. Frequenc
Symbolic Bearp#/ Hocl/ Very Comment
name Carrier# [MHz]
B1/Cl1 or 50 MHz BW, 1 beam, 1 carrier, TX bottom frequenc
BL1so B2/C1 37025.04 configuration lower band ! !
B1/Cl1 or 50 MHz BW, 1 beam, 1 carrier, TX middle frequenc
ML1s0 B2/C1 37800.00 configuration lower band ! '
B1/C1 or 50 MHz BW, 1 beam, 1 carrier, TX top frequenc
TL1so B2/C1 38574.96 configuration lower band P ’
B1/Cl1 or 50 MHz BW, 1 beam, 1 carrier, TX bottom frequenc
BHls0 B2/C1 38623.00 configuration higher band ! !
B1/Cl1 or 50 MHz BW, 1 beam, 1 carrier, TX middle frequenc
MH1s0 B2/C1 39300.00 configuration higher band ! !
B1/C1 or 50 MHz BW, 1 beam, 1 carrier, TX top frequenc
TH1so B2/C1 39975.00 configuration higher band P !
BL2s B1/C1 37025.04 | 50 MHz BW, 2 beams, 1 carrier per beam, TX bottom
B2/C1 37074.96 | frequency configuration lower band
ML2s0 B1/C1 37774.92 | 50 MHz BW, 2 beams, 1 carrier per beam, TX middle
B2/C1 37824.96 | frequency configuration lower band
TL2s B1/C1 38524.92 | 50 MHz BW, 2 beams, 1 carrier per beam, TX top frequency
B2/C1 38574.96 | configuration lower band
BH2s B1/C1 38625.00 | 50 MHz BW, 2 beams, 1 carrier per beam, TX bottom
B2/C1 | 38675.04 | frequency configuration higher band
MH250 B1/C1 39275.04 | 50 MHz BW, 2 beams, 1 carrier per beam, TX middle
B2/C1 | 39324.96 | frequency configuration higher band
TH2s B1/C1 39924.96 | 50 MHz BW, 2 beams, 1 carrier per beam, TX top frequency
B2/C1 | 39975.00 | configuration higher band
BL2100 B1/C1 37050.00 | 100 MHz BW, 2 beams, 1 carrier per beam, TX bottom
B2/C1 | 37149.96 | frequency configuration lower band
ML2 100 B1/C1 37749.96 | 100 MHz BW, 2 beams, 1 carrier per beam, TX middle
B2/C1 | 37850.04 | frequency configuration lower band
TL1 100 BI/C1 | 38449 92 100 MHz BW, 1 beam, 1 carrier, TX top frequency
configuration lower band
TL2100 B1/C1 | 38449.92 | 100 MHz BW, 2 beams, 1 carrier per beam, TX top frequency
B2/C1 38550.00 | configuration lower band
BH2100 B1/C1 38649.96 | 100 MHz BW, 2 bearps, 1 carrier per beam, TX bottom
B2/C1 39350.04 | frequency configuration lower band
MH2100 B1/C1 39249.96 | 100 MHz BW, 2 bearps, 1'carrier per beam, TX middle
B2/C1 39350.04 | frequency configuration higher band
TH2 100 B1/C1 39849.96 | 100 MHz BW, 2 beams, 1 carrier per beam, TX top frequency
B2/C1 39949.92 | configuration higher band
B1/C1 | 37050.00
BL4100 B1/C2 37149.96 100 MH; BW, 2 beam.s, 2 carrier per beam, TX bottom
B2/C1 | 37249.92 | frequencies configuration lower band
B2/C2 | 37350.00
B1/C1 | 38250.00
TL4100 B1/C2 | 38349.96 | 100 MHz BW, 2 beams, 2 carrier per beam, TX top
B2/C1 | 38449.92 | frequencies configuration lower band
B2/C2 | 38550.00
B1/C1 | 39649.92
TH4100 B1/C2 | 39750.00 | 100 MHz BW, 2 beams, 2 carrier per beam, TX top
B2/C1 | 39849.96 | frequencies configuration higher band
B2/C2 | 39949.92

RISE Research Institutes of Sweden AB
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Config mode 1
. Frequency
Sy;gll;oellc g::lrriréﬁ Hor/ Ver | Comment
[MHz]
B1/C1 37025.04
B1/C2 37149.96
BTim6so géﬁgi’ g;é;ggé 50 MHz BW, 6 carrier, bottom and top frequencies configuration
B2/C2 39924.96
B2/C3 39975.00
B1/C1 37050.00
B1/C2 37149.96
B1/C3 37249.92
BLS8100 géig‘; g;iiggg 100 MHz BW, 8 carrier, TX Bottom frequencies configuration lower band
B2/C2 37549.92
B2/C3 37650.00
B2/C4 37749.96
B1/C1 38250.00
B1/C2 38349.96
B1/C3 38449.92
MS100 B1/C4 | 38550.00 | 100 MHz BW, 8 carrier, TX top frequencies configuration lower band and
B2/C1 | 38649.96 |bottom frequencies configuration higher band
B2/C2 38749.92
B2/C3 38850.00
B2/C4 38949.96
B1/C1 39249.96
B1/C2 39349.92
B1/C3 39450.00
THS8100 géig‘; gggjggg 100 MHz BW, 8 carrier, TX top frequencies configuration higher band
B2/C2 39750.00
B2/C3 39849.96
B2/C4 39949.92

RISE Research Institutes of Sweden AB
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Test setup: radiated measurements

1. Test object

Ext. alarm |—

i
1
|
1
1
1
1
1
1
1
1
1
1
: Power
1
4. 1 \
1
1
1
1
|
1
1
|
1
1
1
1
1
1

1234 | 120 V AC 60Hz

Ground

LMT

TNC

Test object:

1. |Indoor AIR 1279 B260, KRD 901 230/4, rev. R1A, s/n: E23C904547
Radio Software: CXP 203 0045/1, rev. R9B546
containing KRX 101 07/2, Rev. R1A with FCC ID: TASAKRX10107-2

Associated equipment:

2. | Testing Equipment:
Baseband 6648, KDU 137 0015/1, rev. R3A, s/n: E23C175353
with software: CXP2010174/1, rev. R30A70

For frequency stability test Baseband 6648, KDU 137 0015/1, rev. R3A, s/n: E23B849332
with software: CXP2010174/1 R38A130 was used

Functional test equipment:

3. | Computer, HP ZBook, BAMS - 1001530471

4. | GPS Active Antenna, KRE 101 2082/1
GPS 02 01, NCD 901 41/1, rev. R1D, s/n: A401804384

Interfaces:

Power input configuration AC (KRD 901 230/4): 120 VAC 60Hz Power
EXT Alarm, shielded multi-wire Signal
1, Optical Interface Link, single mode opto fibre Signal
2, Optical Interface Link, single mode opto fibre Signal
3, Optical Interface Link, single mode opto fibre, not connected in this Signal
configuration

4, Optical Interface Link, single mode opto fibre, not connected in this Signal
configuration

Ground wire Ground

RISE Research Institutes of Sweden AB
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Reference

P111266-F30-Revl

Date
2021-06-21
2021-06-22
2021-08-27

Temperature
23°C+3°C
24°C+3°C
23°C+3°C

Humidity
43%+5%
42%+5%
39%+5%

Test set-up and procedure

The test object was located in a anechoic chamber. The measuring antenna was aligned to the centre
of the PAAM. A turn table was used to find the highest output power. A signal analyzer with the
channel power function activated was used to measure the output power with the RMS detector
activated. The bandwidth setting of the channel power function was set to 100 MHz.

A substitution measurement defined in 3GPP TR 37.842 chapter 10.3.1.1.2 was used to get the
actual correction factor (Transducer factor A-D in the figure 1 below) with a Network analyzer

(ZNB 40).

A

YWWW VYWV \!’\

VWYYV f’\f VYWY

Referehce
antenfa Recewlng
F H antenna

B
2 |
<

l'v'“ .'\,\f."'\l."\fw\."\ "\."\

"ATATATA]

A A ] )
,.\,"\-’ U’ \J \/ 'n.l" f'*i”‘\ff\f"\.’ A "._."lll‘\f\"'ﬂh'll'\”\f \,'”."l'\_,' Vh

%

C
'}‘l

3

E: Network analyzer output connector
F: Reference antenna connector
A: Phase centre of the reference antenna

(aligned to the reference point of AAS BS at DUT measurement)

B: Phase centre of the receiving antenna
C: Receiving antenna connector

RF out

Network Analyzer

D: Metwork Analyzer input connection point

( the same as the measurement equipment connection point at DUT measurement)

Figure 1: Indoor Anechoic Chamber calibration system setup for EIRP

RISE Research Institutes of Sweden AB
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Stage 1 - Calibration:

1)
2)

3)

4)

5)

Connect the reference antenna and the receiving antenna to the measurement RF out port
and RF in port of the network analyzer, respectively, as shown in figure 1.

Install the reference antenna with its beam peak direction and the height of its phase centre
aligned with the receiving antenna.

Set the centre frequency of the network analyzer to the carrier centre frequency of the tested
signal for EIRP measurement of the EUT and measure LFgwrp, e—p , Which is equivalent to
20log|S21| (dB) obtained by the network analyzer:

LFEre, e—p: Pathloss between E and D in figure 1.

Measure the cable loss, LFgrp, e—r between the reference antenna connector and the network
analyzer connector:

LFere, e—r: Cable loss between E and F in figure 1.

Calculate the calibration value between A and D with the following formula:

LEmrp ca, A-p = LFerp, 5>p + Grer anT EIRP, A—F -LFERP, E-F.

Lerp cal, a—p: Calibration value between A and D in figure 1. Was implemented in the
spectrum analyzer as a transducer.

Grer anT EIRP, A—F: Antenna gain of the reference antenna.

Stage 2 - Measurement:

6)

7)
8)

Uninstall the reference antenna and install the EUT with the 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 EUT is set to be
aligned with the testing system.

Measure the mean power, Pr rur ere, p, D in figure 1.

Calculate the EIRP with the following formula:

EIRP = Pr_gurt EIrP, DT LEIRP cal, AD

Test Setup, measuring distance 4m:

Measurement equipment RISE number
Anechoic chamber, Hertz BX50194
R&S FSW 43 902 073
R&S ZNB 40 BX50051
EMCO Horn Antenna 3116 503 279
FLANN Std gain 22240-20 KWP02601
RF Cable BX81423
RF Cable VNA-calibration BX50189
RF Cable VNA-calibration BX50190
RF Cable BX50236
RF Cable BX50192
Testo 615, temperature and humidity meter 503 498

Measurement uncertainty: 3.3 dB

RISE Research Institutes of Sweden AB
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Beam index 0 Boresight, Bandwidth 50MHz, QPSK
Nominal rated output power (EIRP) per Beam: 37 dBm/ Polarization.

Output power per 100 MHz, EIRP [RMS dBm]
Vertical/ Horizontal
Symbolic Beam 1
name B1/C1
BL 15 35.49/35.60
ML15 36.89/36.81
TL1so 37.21/37.27
BH1so 37.14/37.11
MH15 37.74/37.03
TH1so 37.05/36.88

Beam index 0 Boresight, Bandwidth 50MHz, QPSK
Nominal rated output power (EIRP) per Beam: 37 dBm/ Polarization.

Output power per 100 MHz, EIRP [RMS dBm]
Vertical/ Horizontal
Symbolic Beam 2
name B2/C1
BL 15 35.46/ 35.94
ML15o 36.64/ 36.88
TL1s0 36.91/37.41
BH1s 36.86/37.21
MH15 37.43/37.05
TH15 36.94/ 36.80

RISE Research Institutes of Sweden AB
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Beam index 0 Boresight, Bandwidth 50MHz, QPSK
Nominal rated output power (EIRP) per Beam: 37 dBm/ Polarization.

Output power per 100 MHz, EIRP [RMS dBm]
Vertical/ Horizontal
Symbolic Beam 1 + Beam 2
name B1/C1 + B2/Cl1
BL2s 38.52/38.80
ML25so 39.74/ 39.87
TL2s0 40.05/40.27
BH250 39.92/38.85
MH25 40.68/ 40.04
TH2s 39.82/39.72

Beam index 0 Boresight, Bandwidth 100MHz, QPSK
Nominal rated output power (EIRP) per Beam: 37 dBm/ Polarization.

Output power per 100 MHz, EIRP [RMS dBm]
Vertical/ Horizontal

Symbolic Beam 1 Beam 2

name B1/C1 B2/C1
BL2100 35.43/36.44 35.38/36.12
ML29o 36.72/36.98 36.57/37.01
TL2100 37.30/38.04 37.11/37.81
BH2100 37.87/38.23 37.21/37.36
MH2109 38.89/38.06 37.31/37.43
TH2100 36.83/37.06 36.02/ 36.06

RISE Research Institutes of Sweden AB
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4-Carrier Config mode 1
Beam index 0 Boresight, Carrier Bandwidth 100 MHz, QPSK
Nominal rated output power (EIRP) per Beam: 37 dBm/ Polarization.
Output power per 100 MHz, EIRP [RMS dBm]
Vertical/ Horizontal
Symbolic Beam 1 Total Power Beam 2 Total power
Beam 1 Beam 2
name B1/C1 B1/C2 (per 200 MHz) B2/Cl1 B2/C2 (per 200 MHz)
BL4100 32.95/33.40 32.77/33.15 35.87/36.29 32.24/32.71 33.46/ 33.87 35.90/36.34
TL4100 33.33/34.00 33.92/34.52 36.65/37.28 33.81/34.48 34.55/35.16 37.21/37.84
TH4 100 35.73/35.70 34.83/34.61 38.31/38.20 33.65/33.93 33.00/33.11 36.35/37.21
8-Carrier Config mode 1
Beam index 0 Boresight, Carrier Bandwidth 100 MHz, QPSK
Nominal rated output power (EIRP) per Beam: 37 dBm/ Polarization.
Output power per 100 MHz, EIRP [RMS dBm]
Vertical/ Horizontal
Total Total
Beam 1 Power Beam 2 power
Svmbolic Beam 1 Beam 2
ym B1/C1 B1/C2 B1/C3 B1/C4 (per 400 B2/C1 B2/C2 B2/C3 B2/C4 (per 400
name MHz) MHz)
BLS 29.66/ 29.66/ 29.99/ 30.57/ 36.00/ 30.37/ 30.68/ 30.97/ 30.94/ 36.77/
100 30.18 | 29.82 | 29.96 30.80 36.23 30.89 30.82 | 31.04 31.39 37.06
MS 30.13/ 30.81/ 31.53/ 31.80/ 37.14/ 31.19/ 31.50/ 31.97/ 32.00/ 37.70/
100 30.85 | 31.18 | 31.81 32.36 37.61 31.53 3131 | 3161 31.97 37.63
THS 32.58/ 32.41/ 32.47/ 32.28/ 38.46/ 32.28/ 32.48/ 30.71/ 29.42/ 37.41/
100 3241 | 3180 | 31.64 31.69 37.92 32.97 31.73 | 3037 29.41 37.35
Limits

CFRA47 §30.202 Power limits.

(a) For fixed and base stations operating in connection with mobile systems, the average power of
the sum of all antenna elements is limited to an equivalent isotopically radiated power (EIRP)
density of +75dBm/100 MHz. For channel bandwidths less than 100 MHz the EIRP must be
reduced proportionally and linearly based on the bandwidth relative to 100 MHz.

| Complies?

|Yes|
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Date Reference
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Rev1l

2022-02-08

P111266-F30-Revl

Date

2021-06-22

Temperature
24°C+3°C

Humidity

Test set-up and procedure

The test object was located in a anechoic chamber. The measuring antenna was aligned to the centre
of the of the PAAM. A turn table was used to find the highest output power. A signal analyzer with

Peak detector and max hold was used to measure the OBW.

Test Setup, measuring distance 4m:

Measurement equipment RISE number
Anechoic chamber, Hertz BX50194
R&S FSW 43 902 073
R&S ZNB 40 BX50051
EMCO Horn Antenna 3116 503 279
FLANN Std gain 22240-20 KWP02601
RF Cable BX81423
RF Cable VNA-calibration BX50189
RF Cable VNA-calibration BX50190
RF Cable BX50236
RF Cable BX50192
Testo 615, temperature and humidity meter 503 498

Measurement uncertainty: 3.3 dB

Results

Single carrier, Config mode 1, Bandwidth: S0MHz Modulation: QPSK

Diagram | Symbolic name Polarization Occupied BW
(99%) [MHz]
1.1 TL 150, B1/C1 Hor 46.004
1.2 TL1s0, B1/C1 Ver 45.943

Only one Beam activated at the same time
Single carrier, Config mode 1, Bandwidth: 100MHz Modulation: QPSK

Diagram | Symbolic name Polarization Occupied BW
(99%) [MHz]
1.3 TL1100 Hor 95.113
1.4 TL1100 Ver 94,933

Carrier Aggregation, Config mode 1, Bandwidth: 8x 100MHz, Modulation: QPSK

Diagram | Symbolic name Polarization Occupied BW
(99%) [MHz]
1.5 M8100 Hor 797.610
1.6 M8100 Ver 794.631

Diagram 1.1, Symbolic name: TL1so, QPSK, Horizontal:

RISE Research Institutes of Sweden AB
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Ref Level 60.00 dBm © RBW 500 kHz s6L
0dB ® SWT 100ms ® VBW 3MHz Mode Auto Sweep Count 300/300

m1[1] 28.78 dBm|
38.533 790 0 GHz|

PRV et A~ AT

/ .,
° e w
Ry T, SR S
P, Ve,
e A b )

-0

-

Crassas o 1501 pts 5.0 vz Span 150.0 Mz

ML 1 38.533 79 GHz 28.78 dBm O Bw 46.004 079 461 MHz
T 1 38.5018907 GHz 24.18 dBm Occ Bw Centroid 38.524892703 GHz
12 i 38.5478947 Griz 22.71 dBm Qcc Bw Freg Offset -107.297 435 028 kitz

wady e

16:10:18 22062021

Diagram 1.2, Symbolic name: TL1s0, QPSK, Vertical:

[N < EETE x B e - 2 [ x] .

Ref Level 60.00 dBm © RBW 500 kHz seL
© At 0B ® SWT 100 ms @ VBW  3MHz Mode Auto Sweep Count 300/300
TDE "4M\5323 309G 5340V

MI[1] 27.54 dBm|
38.533 590 0 GHz|

I

Tom e P AP SN Mt
!

g Lol AT S
e it SNV
-0
-0
CF 38,525 Gz 1501 pts 15.0 Mz, Span 150.0 Mz

ML 1 38.533 59 GHz 27.54 dBm Occ B 45.942 672433 MHz
T 1 38.501 9233 GHz 22.30 dBm Occ Bw Centroid 38.524804628 GHz
12 i 38,547 866 Giiz 21,62 dBm Occ Bw Freg Offsat -10; 42601 kiiz

Ready

15:47:05 22.06.2021
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Diagram 1.3, Symbolic name: TL1100, QPSK, Horizontal:
Matvew * pman [ x [ESTT x B B B = B .

Ref Level 50.00 dBm © RBW 1 MHz SGL
© Att 04 @ SWT 100 ms @ VBW 3MHz Mode Auto Sweep Count 300/300
TDF " 4M\5322_39G_33-40H"

i
UI[1]  29.68 dBm
38.437 610 GHz,

e I e

/

o an - -
T e T o ]
et a At W e
JRa— g

oot A g
-
-0
-
[CF 38.45 GHz. 1501 pts 30.0 MHzZ, Span 300.0 MHz
[2 Marker Table

M1 1 38.437 61 GHz 29.68 dBm Occ Bw 95.1131253 MHz

T 1 38.402418 GHz 24.85 dBm Oce Bw Centroid 38.449974 493 GHz

T2 1 38.497 531 GHz 22.89 dBm Occ Bw Freq Offset -25.506 514664 kHz

Ready = 2

16:12:34 22.062021

Diagram 1.4, Symbolic name: TL11¢0, QPSK, Vertical:

wiiview - pmoe B owwioows B sswoon B emec B -]

Ref Level 50.00 dbm © RBW 1 Mz
© Att 0dB ® SWT 100 ms @ VBW 3MHz Mode Auto Sweep Count 300/300
L G Hy

SGL

i
1[1]  29.18 dBm)
38,437 810 GHz|

i

PSSPV LTNER VUSRIV WY

R / P
Y CYRV N ¥ WA
PR W T Tl by
%ij ) el R sty 1)
-
04
-0
1501 pts. 30.0 MHz, Span 300.0 MHz
M1 1 38.437 81 GHz 29.18 dBm Occ Bw 94.933 494 318 MHz
T 1 38.402 545 GHz. 25.09 dBm Occ Bw Centroid 38.450011 91 GHz
T2 1 38.497 479 GHz 22.38 dBm Occ Bw Freg Offset 11.910422974 kHz
Ready =

15:39:09 22.06.2021
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Diagram 1.5, Symbolic name: M8199, QPSK, Horizontal:
T . n oow oo P Pz omve n -

Ref Level 60.00 dBm © RBW 10 MHz SGL
Count 300/300

MI[1] 3441 dBm
38.53920 GHz
B
o
[
N Vi e AT s p A AN A 2
|
o VAT m,j \4,\ A
g S
i
" o i T I T
-0
-2
-0
[CF 38.6 GHz 1501 pts. 40.0 MHz, Span 2.4 GHz
2 Viarker Table

[ 1 38.539 2 GHz 34.41 dBm Oce Bw 797.610 210 567 MHz
T 1 38.19973 Griz 25.79 dBm Oce Bw Centroid 38.598531 702 GHz
12 1 38.99734 Griz 30.01 dBrm Occ Bu Freg Offeet -1.468207 627 MHz

Ready

15:22:26 22062021

Diagram 1.6, Symbolic name: M899, QPSK, Vertical::
Mt P n oow oo P Pz n omve n -

Ref Level 60.00 d&m © RBW 10 MHz SGL.
© At 0d5 ® SWT 100 ms ® VBW 28 MHz  Mode Auto Sweep Count 300/300
33-40Hy

MI[1] 3401 dbm
38.98780 GHz
o
o
m
. . P P S
5 i
B | \
10 il / VAWa|
AT i A
“oaay
N oy - 4 P
el
-0
20
=
1501 pts. 40.0 MHz, Span 2.4 GHz

M1 1 38.8878 GHz 34.01 dBm Occ Bw 794.630794 375 MHz
T 1 38.20344 GHz 27.82 dBm Occ Bw Centroid 38.600 751 543 GHz
T2 1 38.00807 GHz. 29.62 dBm. Occ Bw Fraq Offset 751.54281897 kHz
==

15:26:34 22.06.2021
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Field strength of spurious radiation measurements according to CFR 47
§30.203

Date Temperature Humidity
2021-06-23 24°C+3°C 39% +5%
2021-06-24 24°C+3°C 21 % +5%
2021-06-28 24°C+3°C 36 %+ 5%
2021-06-29 24°C+3°C 39%+5%
2021-06-30 25°C+£3°C 36 %+ 5%

The measurements were performed with both horizontal and vertical polarization of the antenna.
The measurement was performed with a RBW of 1 MHz. The antenna distance and test object
height in the different frequency ranges is descried below.

In the test range from 40 — 200 GHz
A propagation loss in free space was calculated. The used formula was

¥ =20log (M_Dj , ¥ is the propagation loss and D is the antenna distance.
A
For 40 — 60 GHz D was 3.0m, for 60 — 150 GHz D was 1.0m and for 150 — 200 GHz D was 0.5m.

In the test range from 30MHz — 40 GHz a substitution measurement defined in 3GPP TR 37.842
chapter 10.3.1.1.2 was used to get the actual correction factor (Transducer factor A-D in the figure 1
below) with a Network analyzer (ZNB 40).

5 :
Referehce B i
> antenria Receiving: <]
2 H antenna ¢

= =

AAAMAAAAAAAAAAAAA

E: Network analyzer output connector RF out RF in

F: Reference antenna connector

A: Phase centre of the reference antenna Network Analyzer
(aligned to the reference point of AAS BS at DUT measurement)

B: Phase centre of the receiving antenna
C: Receiving antenna connector
D: Network Analyzer input connection point
( the same as the measurement equipment connection point at DUT measurement)

Figure 1: Indoor Anechoic Chamber calibration system setup for EIRP
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Stage 1 - Calibration:

1)
2)

3)

4)

5)

Connect the reference antenna and the receiving antenna to the measurement RF out port
and RF in port of the network analyzer, respectively, as shown in figure 1.

Install the reference antenna with its beam peak direction and the height of its phase centre
aligned with the receiving antenna.

Set the centre frequency of the network analyzer to the carrier centre frequency of the tested
signal for EIRP measurement of the EUT and measure LFgwrp, e—p , Which is equivalent to
20log|S21| (dB) obtained by the network analyzer:

LFEre, e—p: Pathloss between E and D in figure 1.

Measure the cable loss, LFrrp, e—r between the reference antenna connector and the network
analyzer connector:

LFere, e—r: Cable loss between E and F in figure 1.

Calculate the calibration value between A and D with the following formula:

LEmrp ca, A-p = LFerp, 5>p + GRrer anT EIRP, A—F -LFERP, E-F.

Lerp cal, a—p: Calibration value between A and D in figure 1. Was implemented in the
spectrum analyzer as a transducer.

Grer anT EIRP, A—F: Antenna gain of the reference antenna.

Stage 2 - Measurement:

6)

7)
8)

Uninstall the reference antenna and install the EUT with the 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 EUT is set to be
aligned with the testing system.

Measure the mean power, Pr rur ere, p, D in figure 1.

Calculate the EIRP with the following formula:

EIRP = Pr_gurt EIrP, DT LEIRP cal, AD

The measurement procedure was as the following:

1)

2)

3)

An EIRP pre-scan with the measurement antenna in horizontal and vertical polarization is
performed with RMS detector and Max Hold on the spectrum analyzer. The turn table was
slowly rotating form 0-360 degrees.

EIRP spurious radiation on frequencies closer than 10 dB to the TRP limit in the pre-scan a
manual search for maximum response was done.

If the recorded EIRP value was above the TRP limit, a TRP measurement was done
according to KDB 842590 DO1 chapter 4.4. Overview of the methods.

a) Two Cut method according to KDB 842590 DO1 chapter 4.4.2.2
i. EUT set in vertical orientation

ii. EIRP measurement samples with horizontal and vertical polarization of the
measurement antenna. Angular step size based on frequency and dimension
of the EUT

iii. EUT set in horizontal orientation

iv. EIRP measurement samples with horizontal and vertical polarization of the
measurement antenna. Angular step size based on frequency and dimension
of the EUT.

v. TRP = EIRP measurement samples averaged+ATRP.
(ATRP = Margin factor based on grid selection).
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b) Two Cut method when pattern multiplication is applicable and used according to
KDB 842590 D01 chapter 4.4.2.3
i. EUT set in vertical orientation
ii. EIRP measurement samples with horizontal and vertical polarization of the
measurement antenna. Angular step size based on frequency and dimension
of the EUT
iii. EUT set in horizontal orientation
iv. EIRP measurement samples with horizontal and vertical polarization of the
measurement antenna. Angular step size based on frequency and dimension
of the EUT.
v. TRP is calculated using the formula in Appendix E of KDB 842590 D01
c) EIRP to Conducted Power Conversion in Band Edge Using Antenna Gain according
to KDB 842590 DO1 chapter 4.4.2.5
i. Convert each radiated measurement to conducted power/BW using the
equations:
Conducted Power level (dBm) at any frequency/BW = Measured EIRP level
(dBm)/BW — EUT antenna Gain (dBi)
ii. Sum the radiated power Horizontal and Vertical polarisations for total
conducted power level/BW.
iii. Evaluate the pass/fail decision by comparing total conducted power
level/BW against the applicable TRP limit.

d) Spherical Grid Method, according to KDB 842590 D01 chapter 4.4.2.4
i. EUT set in horizontal orientation bottom of the EUT to the right.

ii. EIRP measurement samples with horizontal and vertical polarization of the
measurement antenna. Angular step size of the turn table was 15 degrees
from 0 — 165 degrees and 195 — 360 degrees. In cone of radiation 165 — 195
degrees the step size of the turn table was 1 degree.

iii. EUT was changed in 15 degrees step from horizontal bottom right to
horizontal bottom to the left (twelve steps). Step ii. was repeated for all

twelve steps.
iv. TRP was calculated according to Appendix B in KDB 842590 DO1.

RISE Research Institutes of Sweden AB
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Measurement equipment

Reference

P111266-F30-Revl

RISE number
Anechoic chamber, Hertz BX50194
R&S FSW 43 902 073
R&S ESU 40 901 385
R&S ZNB 40 BX50051
RF Cable VNA-calibration BX50189
RF Cable VNA-calibration BX50190
RF Cable BX50236
RF Cable BX50192
RF Cable BX81431
RF Cable BX81423
RF Cable 503 681
RF Cable FSW-B21 BX62069
RF Cable FSW-B21 BX62073
Bilog antenna Schaffner 6143A 504079
EMCO Horn Antenna 3115 502 175
EMCO Horn Antenna 3115 902 212
EMCO Horn Antenna 3116 503 279
Flann STD Gain Horn Antenna 20240-20 KWP02600
Flann STD Gain Horn Antenna 22240-20 KWP02601
Flann STD Gain Horn Antenna 24240-20 BX92414
Flann STD Gain Horn Antenna 26240-20 BX92416
Flann STD Gain Horn Antenna 27240-20 BX92417
Flann STD Gain Horn Antenna 29240-20 BX92419
Flann STD Gain Horn Antenna 30240-20 BX92420
Mixer FS-7Z60 BX90566
Mixer FS-790 BX90567
Mixer FS-Z110 BX81425
Mizer FS-Z170 BX81426
Mixer FS-7220 BX81427
uComp Nordic, Low Noise Amplifier 901 544
Miteq, Low Noise Amplifier 503 278
Temperature and humidity meter, Testo 615 503 498
EAB Measurement equipment
Calibrated at RISE before testing.
S/N
Marki Microwave FLP2650 Low pass filter 1827
Qualwave QBF-26400-33000-60 Band pass filter 182704
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Evaluation of spurious emissions have been done in several beam directions, including extreme

settings both in azimuth and elevation planes. Results have shown that Beam index 0/Boresight can

represent worst case.

The diagrams represents worst case configurations (Beam index 0 /Boresight) for each frequency

range.
Config mode 1:
Diagram Sy;;llan(;hc Pol Frequency range | Measurement method | “Early exit?”
2.1a BL2sg Hor 30-1000 MHz | Pre scan Max hold EIRP Yes
2.1b BL2s Ver 30-1000 MHz | Pre scan Max hold EIRP Yes
2.2a BL2s Hor 1-18 GHz Pre scan Max hold EIRP Yes
2.2b BL2so Ver 1-18 GHz Pre scan Max hold EIRP Yes
2.3a BL2sg Hor 18-26.5 GHz Pre scan Max hold EIRP Yes
2.3b BL2sg Ver 18-26.5 GHz Pre scan Max hold EIRP Yes
2.4a TH2s0 Hor 26.5-33 GHz Pre scan Max hold EIRP Yes
2.4b TH2s0 Ver 26.5-33 GHz Pre scan Max hold EIRP Yes
2.5a TH2s0 Hor 33-40 GHz Pre scan Max hold EIRP Yes
2.5b TH2s0 Ver 33-40 GHz Pre scan Max hold EIRP Yes
2.6a BL2sg Hor 33-40 GHz Pre scan Max hold EIRP No
2.6b BL2s Ver 33-40 GHz Pre scan Max hold EIRP No
26c | BL2s | Hor 36-37GHz Pre Sca“é\&’; average Yes!
2.6d BL2so Ver 36-37GHz Pre scané\ﬁgl’; average Yes!
2.7a BTim6so Hor 33-40 GHz Pre scan Max hold EIRP No
2.7b BTim6so Ver 33-40 GHz Pre scan Max hold EIRP No
2 7¢ BTimo6so Hor 36-37 GHz Pre scan Max average No
EIRP

2.7d | BTiméss | Ver 36:37GHz | Fresean Maxaverage No
EIRP

. Pattern multiplication Compliant to

2.7e BTim6sy | Hor/ Ver 36.6-37 GHz TRP TRP limit

2.8a TL2s0 Hor |3835-38.85 GHz| ©r¢scanMaxaverage Yes!
EIRP

2.8b TL2s0 Ver |38.35-38.85 GHz | Lrescan Maxaverage Yes!
EIRP

292 | BH2w | Hor |38.35-38.85GHz| ¢ ScanMaxaverage Yes!
EIRP

29b | BH2s Ver |3835-38.85GHz| ''© scané\flgl’f, average Yes!

D Calculated conducted power based on antenna gain below limit
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Config mode 1:

Diagram Sy;;llan(;hc Pol Frequency range | Measurement method | “Early exit?”
2.10a TH2s0 Hor 40-43 GHz Pre scan Max hold EIRP No
2.10b TH2s Ver 40-43 GHz Pre scan Max hold EIRP No
2.10c | TH2 | Hor 40-43GHz | PrescanMaxaverage Yes!

EIRP
2.10d | TH2s Ver 40-43 GHz Pre scané\fﬁl’i average Yes!
2.11a THS 100 Hor 40-43 GHz Pre scan Max hold EIRP No
2.11b THS 100 Ver 40-43 GHz Pre scan Max hold EIRP No
P M
2.11c | THS80 Hor 40-43 GHz e scanEHgl’i average No
2.11d | TH8wo | Ver 40-43GHz | FrescanMaxaverage No
EIRP
Pattern multiplication | Compliant to
2.11e THS8100 | Hor/ Ver 40-40.3 GHz TRP TRP limit
2.12a BL2s Hor 40-43 GHz Pre scan Max hold EIRP No
2.12b BL2s Ver 40-43 GHz Pre scan Max hold EIRP No
2.12¢ | BL2y |Hor/Ver| 40-40.2GHz Two cut TRP Compliant to
TRP limit

2.13a BL2s Hor 43-60 GHz Pre scan Max hold EIRP Yes
2.13b BL2s Ver 43-60 GHz Pre scan Max hold EIRP Yes
2.14a BL2s Hor 60-75 GHz Pre scan Max hold EIRP Yes
2.14b BL2s Ver 60-75 GHz Pre scan Max hold EIRP Yes
2.15a BL2sg Hor 75-90 GHz Pre scan Max hold EIRP Yes
2.15b BL2s Ver 75-90 GHz Pre scan Max hold EIRP Yes
2.16a BL2s Hor 90-110 GHz Pre scan Max hold EIRP Yes
2.16b BL2sg Ver 90-110 GHz Pre scan Max hold EIRP Yes
2.17a BL2sg Hor 110-130 GHz Pre scan Max hold EIRP Yes
2.17b BL2sg Ver 110-130 GHz Pre scan Max hold EIRP Yes
2.18a BL2s Hor 130-150 GHz | Pre scan Max hold EIRP Yes
2.18b BL2s Ver 130-150 GHz | Pre scan Max hold EIRP Yes
2.19a BL2sg Hor 150-170 GHz Pre scan Max hold EIRP Yes
2.19b BL2sg Ver 150-170 GHz Pre scan Max hold EIRP Yes
2.20a BL2s Hor 170-185 GHz | Pre scan Max hold EIRP Yes
2.20b BL2s Ver 170-185 GHz | Pre scan Max hold EIRP Yes
2.21a BL2s Hor 185-200 GHz | Pre scan Max hold EIRP Yes
2.21b BL2sg Ver 185-200 GHz Pre scan Max hold EIRP Yes

! Calculated conducted power based on antenna gain below limit

Measurement uncertainty: 30 — 1000 MHz 3.1 dB

1 -18 GHz, 3.0 dB

18 —40 GHz, 3.1 dB

40 - 60 GHz, 2.27 dB
60 — 75 GHz, 2.70 dB
75-110 GHz, 4.24 dB
110 - 150 GHz, 3.61 dB
150 — 170 GHz, 4.67 dB
170 — 200 GHz, 5.10 dB
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Limits

CFR 47 §30.203 Emission limits.

(a) The conductive power or the total radiated power of any emission outside a licensee's frequency
block shall be —13 dBm/MHz or lower. However, in the bands immediately outside and adjacent to
the licensee's frequency block, having a bandwidth equal to 10 percent of the channel bandwidth, the

conductive power or the total radiated power of any emission shall be =5 dBm/MHz or lower.

(b)(1) Compliance with this provision is based on the use of measurement instrumentation
employing a resolution bandwidth of 1 megahertz or greater.

(2) When measuring the emission limits, the nominal carrier frequency shall be adjusted as close to
the licensee's frequency block edges as the design permits.

(3) The measurements of emission power can be expressed in peak or average values.

| Complies? | Yes |
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Diagram 2.1a: Pre scan 30 — 1000 MHz, BL2so, EIRP Horizontal polarization

@ “RBN 1 MHz Marker 1 [T1 ]
4 VBN 10 MHz > dBir
Ref 0.2 dBm *Att 0 dB JSWT 1 s 976.817
0.1
10 N
D1 —13 ¢Bm
1 8
u;!.<- o0
TOE
- —30
Ne
BS
|- —40
F 50 EXT
< » 2}
S ac
- e
—70
v L
[-—S0
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 30.JUN.2021 10:45:57

Diagram 2.1b: Pre scan 30 — 1000 MHz, BL2so, EIRP Vertical polarization

RBN 1 MHz Marker 1 [T1 ]
4 VBN 10 MHz —62.93 dir
Ref 0.1 dBm *Att 0 dB JSWT 1 s 128.519666667 MHz
0.1
|- —10 '.'
D1 —-13 ¢Bm
1 8
e L
—20
TOE
|- —30
INe
PS
|- —40
|- —50 EXT
j<-» 2}
|- —60 18 2
| .
I~ " iy ¥
i
O
|- —90
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 30.JUN.2021 10:44:22
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Diagram 2.2a: Pre scan 1 — 18 GHz, BL2so, EIRP Horizontal polarization

MultiView 1-18GHz .
Ref Level 0,00 dBm © RBW 1 MHz

© Att 15dB ® SWT 15 ® VBW 10 MHz Mode Auto Sweep
TDF "4M\5322_39G_1-18HV"

1 Frequency Sweep 1RM Max - 2Rm

1 -13.000

1.0 GHz 80001 pts 1.7 GHz, 18.0 GHz
2 Marker Table

M1 1 17.969 719 GHz -41.31 dBm

Measuring... NENEEENEE o e

10:38:54 29.06.2021

Diagram 2.2b: Pre scan 1 — 18 GHz, BL2s,, EIRP Vertical polarization

MultiView 1-18GHz .

Ref Level 0.00 dBm ® RBW 1MHz
© Att 15dB @ SWT 1s ® VBW 10MHz Mode Auto Sweep
TDF "4M\5322_39G_1-18HV"
1 Frequency Sweep

1Rm Max - 2Rm Clrw

H1 -13.000 dem

1.0 GHz 80001 pts 1.7 GHz, 18.0 GHz
2 Marker Table
M1 1 17.958 244 GHz -41.78 dBm

Moosuring... NENNEEEE oo 20

103201

10:32:01 29.06.2021
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Diagram 2.3a: Pre scan 18 — 26.5 GHz, BL2sy, EIRP Horizontal polarization
MultiView = Spectrum u 18-26.5GHz u .

Ref Level 10.00 dBm © RBW 1MHz
© Att 0dB ® SWT 15 ® VBW 10MHz Mode Auto Sweep
TDF "4M\5322_39G_18-26H\"

1 Frequency Sweep 1RM Max - 2Rm

H1 -13.000 dem

18.0 GHz 40001 pts 850.0 MHz, 26.5 GHz
2 Marker Table

M1 1 26.157 99 GHz -44.94 dBm

Measuring... NENENENN o e

10:21:49 29.06.2021

Diagram 2.3b: Pre scan 18 —26.5 GHz, BL25, EIRP Vertical polarization
MultiView = Spectrum n 18-26.5GHz n .

Ref Level 10.00 dBm © RBW 1MHz
® Att 0dB ® SWT 1s ® VBW 10MHz Mode Auto Sweep
TDF "4M\5322_39G_18-26H\"

1 Frequency Sweep 1Rm Max_- 2Rm Clrw

H1 -13.000 dem

18.0 GHz 40001 pts 850.0 MHz 26.5 GHz
2 Marker Table
M1 1 24.33011 GHz -43.52 dBm
Measuring... [l ot Bhean

10:17:21 29.06.2021

RISE Research Institutes of Sweden AB
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Diagram 2.4a: Pre scan 26.5 — 33 GHz, TH2s, EIRP Horizontal polarization
MultiView = 33-40 GHz Ed 26.5-33cHz [ x | .

Ref Level 10.00 dBm © RBW 1MHz
© Att 0dB ® SWT 15 ® VBW 10MHz Mode Auto Sweep
TDF "4M\5322_39G_26-33HV"

1 Frequency Sweep 1RM Max - 2Rm

H1 -13.000 dem

26.5 GHz 29001 pts 650.0 MHz, 33.0 GHz
2 Marker Table

M1 1 28.696 59 GHz -39.00 dBm

Measuring... NENENEEEN . 2o

16:06:38 23.06.2021

Diagram 2.4b: Pre scan 26.5 — 33 GHz, TH2s0, EIRP Vertical polarization
Multiview = 33-40GHz  [BJ 26.5-33GHz [ x| .

Ref Level 10.00 dBm © RBW 1MHz
® Att 0dB ® SWT 1s ® VBW 10MHz Mode Auto Sweep
TDF "4M\5322_39G_26-33H\"

1 Frequency Sweep 1Rm Max_- 2Rm Clrw

H1 -13.000 dem

26.5 GHz 29001 pts 650.0 MHz, 33.0 GHz
2 Marker Table

M1 1 28.696 59 GHz -38.64 dBm

Measuring... [N

16:09:53 23.06.2021

RISE Research Institutes of Sweden AB
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Diagram 2.5a: 33 — 40 GHz, QPSK, TH2s0, EIRP Horizontal polarization
Multiview - 33-20GHz | Betow B BEM [ x| .

Ref Level 40.00 dBm © RBW 1 MHz

® Att 0dB ® SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF "4M\5322_39G_33-40HV"
1 Frequency Sweep

1Rm Ma; 2Rm Clrw

g i
CF 36.5 GHz 16001 pts 700.0 MHz, Span 7.0 GHz.
2 Marker Table
M1 1 39.925 GHz 21.16 dBm
M2 1 39.975 GHz 21.45 dBm
M3 1 35.87091 GHz -14.26 dBm

Measuring... NENEEEEEN . 2o

09:03:22 23.06.2021

Diagram 2.5b: 33 — 40 GHz, QPSK, TH2s, EIRP Vertical polarization
Multiview = 33-40GHz B serow B BEmM B .

Ref Level 40.00 dBm © RBW 1 MHz
® Att 0dB ® SWT 1s ® VBW 3MHz Mode Auto Sweep

TDF "4M\5322_39G_33-40HV"
1Rm Max - 2Rm Clrw

1 Frequency Sweep

1 -13.000

- el

CF 36.5 GHz 16001 pts 700.0 MHz, Span 7.0 GHz
2 Marker Table
M1 1 39.925 GHz 21.20 dBm
M2 1 39.975 GHz 21.46 dBm
M3 1 36.456 69 GHz -19.68 dBm
Measuring... ENNNENNER % e

10:20:12

10:20:12 23.06.2021
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Diagram 2.6a: 33 — 40 GHz, QPSK, BL2s, EIRP Horizontal polarization
Multiview - 33-20GHz | Betow B BEM [ x| .

Ref Level 40.00 dBm © RBW 1 MHz

® Att 0dB ® SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF "4M\5322_39G_33-40HV"
1 Frequency Sweep

1Rm Ma; 2Rm Clrw

<0 .
- \
CF 36.5 GHz 16001 pts 700.0 MHz, Span 7.0 GHz
2 Marker Table
ML 1 37.025 GHz 20.87 dBm
w2 1 37.075 GHz 21.08 dBm
3 i 39.039 09 GHz -14.89 dBm
measuring... WENNNNNEE . T

10:09:06 23.06.2021

Diagram 2.6b: 33 — 40 GHz, QPSK, BL2s0, EIRP Vertical polarization
Multiview = 33-40GHz B serow B BEmM B .

Ref Level 40.00 dBm © RBW 1 MHz
® Att 0dB ® SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF "4M\5322_39G_33-40HV"

1 Frequency Sweep 1Rm Max_- 2Rm Clrw

1 -13.000

S r———_L ST S DT L e e e———
W

CF 36.5 GHz 16001 pts 700.0 MHz, Span 7.0 GHz
2 Marker Table
M1 1 37.025 GHz 20.53 dBm
M2 1 37.075 GHz 20.88 dBm
M3 1 39.100 34 GHz -13.93 dBm
Measuring... ENNNENNER 2% e

10:13:08

10:13:06 23.06.2021

RISE Research Institutes of Sweden AB
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Diagram 2.6¢: 36 — 37 GHz, QPSK, BL2so, EIRP Horizontal polarization

MultiView 33-40 GHz

B seow

| x Y B

Ref Level 50.00 dBm  Offset 1.30 dB ® RBW 1 MHz

© Att 0dB ® SWT 100 ms ® VBW 3MHz Mode Auto Sweep
TDF "4M\5322_39G_33-40H\"

1 Frequency Sweep

Page

34 (57)

SGL
Count 100/100

M2[1] 14 3
36.995 000 GHz
9:29-dBr

SRS}

37.000 000 GHz

1 -13.000

| =20.de
-30
-40
CF 36.5 GHz 5001 pts 100.0 MHz, Span 1.0 GHz
2 Marker Table

M1 1 37.0 GHz -9.29 dBm

M2 1 36.995 GHz -14.97 dBm

10:10:20 23.06.2021

Diagram 2.6d: 36 — 37 GHz, QPSK, BL2s0, EIRP Vertical polarization

MultiView 33-40 GHz

E seow

| x Y B

RefLevel 50.00 dBm  Offset 1.30 dB ® RBW 1 MHz

® Att 0dB ® SWT 100 ms ® VBW 3MHz Mode Auto Sweep
TDF "4M\5322_39G_33-40HV"

1 Frequency Sweep

- 23062021
Ready [[[LI]]]]] S5 iooze

SGL
Count 100/100

1Rm Avg
M2[1]  -15.26 dBm

36.995 000 GHz
2ies) =8.90-dBnT
37.000 000 GHz

|20 dememes
-30
-a0
CF 36.5 GHz 5001 pts 100.0 MHz Span 1.0 GHz
2 Marker Table

M1 1 37.0 GHz -8.90 dBm

M2 1 36.995 GHz -15.26 dBm

Ready  NNNNNNEEN . 202

10:13:48 23.06.2021

Power EIRP for
37.0 GHz
Hor/ Ver

[dBm]

Power EIRP for
36.995 GHz
Hor/ Ver
[dBm]

Antenna Gain
Hor/ Ver
[dBi]

Total conducted
power/BW for
37.0 GHz
(Limit -5 dBm)
[dBm]/ Verdict

Total conducted
power/BW for
36.995 GHz
(Limit -13 dBm)
[dBm]/ Verdict

-9.29/-8.90

-14.97/ -15.26

20.85/21.06

-27.04/ Pass

-33.05/ Pass

RISE Research Institutes of Sweden AB
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Diagram 2.7a: 33 — 40 GHz, QPSK, BTim6so, EIRP Horizontal polarization
See diagram 2.7¢ for TRP result
Multiview = 33-406Hz |Ef setow B sEm B .

Ref Level 40.00 dBm ® RBW 1 MHz
- Att 0dB ® SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF "4M\5322_39G_33-40H\V"
1 Frequency Sweep

1Rm Max  2Rm Clrw

H1 -13.000 dem

L ———— e

“30

-40

-s0

CF 36.5 GHz 16001 pts 700.0 MHz Span 7.0 GHz
2 Marker Table

M1 1 37.025 GHz 16.74 dBm

M2 1 37.075 GHz 17.18 dBm

M3 1 37.375 GHz 18.19 dBm

M4 1 39.625 GHz 19. m

MS 1 39.925 GHz 16.48 dBm

M6 1 39.975 GHz 16.52 dBm

M7 1 36.734 05 GHz -11.89 dBm

M8 1 35.727 42 GHz -14.55 dBm

Moasuring... NENNNNEEN - P

13130
13:31:30 23.06.2021

Diagram 2.7b: 33 — 40 GHz, QPSK, BTim6s, EIRP Vertical polarization
See diagram 2.7¢ for TRP result
Multiview - 33-20GHz | Betow B BEM [ x| .

Ref Level 40.00 dBm ® RBW 1 MHz

® Att 0dB ® SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF "4M\5322_39G_33-40HV"
1 Frequency Sweep

1Rm Ma; 2Rm Clrw

H1 -13.000 dem

o —— R =

=30 dem

-40

-s0

CF 36.5 GHz 16001 pts 700.0 MHz, Span 7.0 GHz
2 Marker Table

M1 1 37.025 GHz 14.73 dBm

M2 1 37.075 GHz 15.14 dBm

M3 1 37.375 GHz 16.80 dBm

M4 1 9.625 GHz 18.50 dBm

M5 1 39.925 GHz 15.95 dBm

M6 1 39.975 GHz 16.10 dBm

M7 1 N z -10.62 dBm

M8 1 35.727 42 GHz -20.69 dBm

Moasuring... NNRNNNNNE 7, s

F e
14:17:22 23.06.2021

RISE Research Institutes of Sweden AB
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Diagram 2.7c: 36 — 37 GHz, QPSK, BTim6so, EIRP Horizontal polarization
See diagram 2.7¢ for TRP result

MultiView 33-40 GHz

E seow

Ed sem B

RefLevel 50.00 dBm  Offset 1.30 dB ® RBW 1 MHz

© Att 0dB ® SWT 100 ms ® VBW 3MHz Mode Auto Sweep
TDF "4M\5322_39G_33-40HV"

Page

36 (57)

SGL
Count 100/100

1 Frequency Sweep

M2[1]  -16.90 dBm
36.995 000 GHz

MI[I]-13.77 dBmi
37.000 000 GHz

1 -13.000

]
-20 \\‘\
a0
-0
CF 36.5 GHz 5001 pts 100.0 MHz, Span 1.0 GHz
2 Marker Table
ML i 37.0 GHz -13.77 dBm
M2 1 36.995 GHz -16.90 dBm
M3 1 36.734 15 GHz -13.35 dBm
Ready  NNNNENEER =

13:33:11 23.06.2021

Diagram 2.7d: 36 — 37 GHz, QPSK, BTim6s, EIRP Vertical polarization
See diagram 2.7¢ for TRP result

Multiview = 33-40GHz  |EJ BEtow B sEm B
Ref Level 50.00 dBm Offset 1.30 dB ® RBW 1 MHz
® Att 0dB ® SWT 100 ms ® VBW 3MHz Mode Auto Sweep

TDF "4M\5322_39G_33-40H\"

SGL
Count 100/100

1 Frequency Sweep

M2[1] 16.67 dBm
36.995 000 GHz
MI[1] ™ -13.65 dBmi

37.000 000 GHz

H1 -13.000 dBm A

E
-a0
CF 36.5 GHz 5001 pts 100.0 MHz Span 1.0 GHz
2 Marker Table

M1 1 37.0 GHz -13.65 dBm

M2 1 36.995 GHz -16.67 dBm

M3 1 36.72515 GHz -11.23 dBm

14:19:37 23.06.2021

- 23062021
Ready [L[LI]]]]] 5 ey

Power EIRP for
37.0 GHz
Hor/ Ver

[dBm]

Power EIRP for
36.995 GHz
Hor/ Ver
[dBm]

Antenna Gain
Hor/ Ver
[dBi]

Total conducted
power/BW for
37.0 GHz
(Limit -5 dBm)
[dBm]/ Verdict

Total conducted
power/BW for
36.995 GHz
(Limit -13 dBm)
[dBm]/ Verdict

-13.77/ -13.65

-16.90/ -16.67

20.85/21.06

-31.65/ Pass

-42.81/ Pass

RISE Research Institutes of Sweden AB
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Diagram 2.7e: Pattern multiplication TRP 36.6 — 37 GHz, QPSK, BTim6s
BE BTim6 50MHz (TDD corr=1.3dB ATRP=2dB)

_5 T
PattMult |
- = =Limit |
A0 =
I
|
'E 151 7
(v}
=
('S
o
I_ _ZD - -
=251 A A o ]
e et
—— - ,u-\""‘"l""} M“'ﬁ—hf#__'_Fh-*"uf"m,ﬂw—u
e
—3'} 1 1 1 1 1 1 1

366 3665 367 3675 368 3685 369 3695 37
Frequency [GHz]

RISE Research Institutes of Sweden AB
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Diagram 2.8a: 38.35 — 38.85 GHz, QPSK, TL2s, EIRP Horizontal polarization

MultiView 33-40 GHz

[ x

Date

2021-09-01

Rev1l

Reference

P111266-F30-Revl

2022-02-08

E e [ x|

Low

Ref Level 55.00 dBm  Offset 1.30 dB ® RBW 1 MHz

© Att

TDF "4M\5322_39G_33-40H\"

0dB ® SWT 100 ms ® VBW 3MHz Mode Auto Sweep

Page

38 (57)

SGL
Count 100/100

—

e —

"‘“Mw
. W”'w R

-40
CF 38.6 GHz 2201 pts 50.0 MHz, Span 500.0 MHz
2 Marker Table

ML 1 38.595 GHz 23.01 dBm

M2 1 38.6 GHz -5.88 dBm

M3 1 38.605 GHZ -10.57 dBm

Diagram 2.8b: 38.35 — 38.85 GHz, QPSK, TL2s0, EIRP Vertical polarization

MultiView 33-40 GHz

B seow

| x IE3Y [ x|

RefLevel 5500 dBm  Offset 1.30 dB ® RBW 1 MHz

® Att

TDF "4M\5322_39G_33-40HV"

0dB ® SWT 100 ms ® VBW 3MHz Mode Auto Sweep

Ready (L] 5

SGL
Count 100/100

2062021
0:

02
11533

s
[ e T\
e
w3
i WM
CF 38.6 GHz 2201 pts 50.0 MHz, Span 500.0 MHz
2 Marker Table
M 1 38.595 GHz 23.20 dBm
M2 1 38.6 GHz -5.93 dBm
M3 1 38.605 GHz -11.77 dBm
Ready  NNNNNNNEE . P

Power EIRP for
38.6 GHz
Hor/ Ver

[dBm]

Power EIRP for
38.605 GHz
Hor/ Ver
[dBm]

Antenna Gain
Hor/ Ver
[dBi]

Total conducted
power/BW for
38.6 GHz
(Limit -5 dBm)
[dBm]/ Verdict

Total conducted
power/BW for
38.605 GHz
(Limit -13 dBm)
[dBm]/ Verdict

-5.88/-5.93

-10.37/-11.77

21.47/21.46

-24.36/ Pass

-29.47/ Pass

RISE Research Institutes of Sweden AB
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Diagram 2.9a: 38.35 — 38.85 GHz, QPSK, BH2sy, EIRP Horizontal polarization

Date

2021

Rev1l

-09-01

Reference

P111266-F30-Revl

2022-02-08

Page

39 (57)

Multiview = 33-40GHz g Betow  [EJ BEM [ x| .
Ref Level 55.00 dBm Offset 1.30 dB ® RBW 1 MHz SGL
® Att 0dB ® SWT 100 ms ® VBW 3MHz Mode Auto Sweep Count 100/100
TDF "4M\5322_39G_33-40HV"
s
!
, |
:
.
|
-40
38.35 GHz. 2201 pts 50.0 MHz, 38.85 GHz.
> Viarker Table
ML 1 38,595 GHz 8.38 dBm
M2 1 38.6 GHz -0.76 dBm
M3 I 38.605 GHz 23.45 dBm

Diagram 2.9b: 38.35 — 38.85 GHz, QPSK, BH2sy, EIRP Vertical polarization

MultiView 33-40 GHz

B seow

| x IE3Y [ x|

RefLevel 5500 dBm  Offset 1.30 dB ® RBW 1 MHz

® Att 0dB ® SWT 100 ms ® VBW 3MHz Mode Auto Sweep
TDF "4M\5322_39G_33-40HV"

Ready (L] 5

SGL
Count 100/100

2062021
0:

02
11227

M3
; [y
-
R PRSPV

CF 38.6 GHz 2201 pts 50.0 MHz, Span 500.0 MHz
2 Marker Table

M1 1 38.595 GHz -11.11 dBm

M2 1 38.6 GHz -1.30 dBm

M3 1 38.605 GHz 23.34 dBm

Ready (L]} 0

23.062021
102530

Power EIRP for
38.6 GHz
Hor/ Ver

[dBm]

Power EIRP for
38.595 GHz
Hor/ Ver
[dBm]

Antenna Gain
Hor/ Ver
[dBi]

Total conducted
power/BW for
38.6 GHz
(Limit -5 dBm)
[dBm]/ Verdict

Total conducted
power/BW for
38.595 GHz
(Limit -13 dBm)
[dBm]/ Verdict

-0.76/-1.30

-8.38/-11.11

21.47/21.46

-19.48/ Pass

-27.99/ Pass

RISE Research Institutes of Sweden AB
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Diagram 2.10a: 40 — 43 GHz, QPSK, TH2s, EIRP Horizontal polarization
Multiview - 40-a36Hz B BEHI [ x | .

Ref Level 40.00 dBm ® RBW 1 MHz

® Att 0dB ® SWT 1s ® VBW 10MHz Mode Auto Sweep
TDF "24240-20 40-60G DBI","TPL 3 M" "KABEL 1M 1-85MM"
1 Frequency Sweep 1Rm Ma

2Rm

CF 41.5 GHz 14001 pts 00.0 MHZ, Span 3.0 GHz
2 Marker Table

Moasuring... NNRNNNNEE e, san

5 onne

10:11:44 24.06.2021

Diagram 2.10b: 40 — 43 GHz, QPSK, TH2so, EIRP Vertical polarization
Multiview = spectrum |G 40-asehz B seni [ x | .

Ref Level 40.00 dBm © RBW 1MHz

® Att 0dB ® SWT 1s ® VBW 10MHz Mode Auto Sweep
TDF "24240-20 40-60G DBI'"TPL 3 M","KABEL 1M 1-85MM"
1 Frequency Sweep

1Rm Max_ - 2Rm Clrw

H1 -13.000 dem

40.0 GHz 14001 pts 300.0 MHz, 43.0 GHz
2 Marker Table

Measuring... EERNNNEEN S

16:49:20

16:49:30 23.06.2021

RISE Research Institutes of Sweden AB
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Diagram 2.10c: 40 — 43 GHz, QPSK, TH2s, EIRP Horizontal polarization
[ x JEET [ x|

RefLevel 40.00 dBm  Offset 1.30 dB ® RBW 1 MHz

© Att 0dB ® SWT 100 ms ® VBW 10MHz Mode Auto Sweep
TDF "24240-20 40-60G DBI',"TPL 3 M","KABEL 1M 1-85MM"

MultiView 40-43GHz

Page

41 (57)

SGL
Count 100/100

40.0 GHz 14001 pts 00.0 MHz, 43.0 GHz
2 Marker Table

M1 1 40.0 GHz -9.28 dBm

M2 1 40.005 GHz -12.58 dBm

Diagram 2.10d: 40 — 43 GHz, QPSK, TH2so, EIRP Vertical polarization

MultiView Spectrum

B 40-a36Hz

B seni [ x|

RefLevel 40.00 dBm  Offset 1.30 dB ® RBW 1 MHz

® Att 0dB ® SWT 100 ms ® VBW 10MHz Mode Auto Sweep
TDF "24240-20 40-60G DBI'"TPL 3 M","KABEL 1M 1-85MM"

- 24062021
Ready [[[LI]]]]] R

SGL
Count 100/100

40.0 GHz 14001 pts 00.0 MHz, 43.0 GHz
2 Marker Table

M1 1 40.0 GHz -8.66 dBm

M2 1 40.005 GHz -12.10 dBm

Ready  INNENEEEN W B

023
50535

Power EIRP for
40.0 GHz
Hor/ Ver

[dBm]

Power EIRP for
40.005 GHz
Hor/ Ver
[dBm]

Antenna Gain
Hor/ Ver
[dBi]

Total conducted
power/BW for
40.0 GHz
(Limit -5 dBm)
[dBm]/ Verdict

Total conducted
power/BW for
40.005 GHz
(Limit -13 dBm)
[dBm]/ Verdict

-9.28/ -8.66

-12.58/-12.10

21.73/21.88

-27.76/ Pass

-31.13/ Pass

RISE Research Institutes of Sweden AB
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Diagram 2.11a: 40 — 43 GHz, QPSK, THS8¢0, EIRP Horizontal polarization
See diagram 2.11e for TRP result
Multiview = 40-43cHz B BEni .

Ref Level 40.00 dBm © RBW 1MHz

- Att 0dB ® SWT 1s ® VBW 10MHz Mode Auto Sweep
TDF "24240-20 40-60G DBI","TPL 3 M", "KABEL 1M 1-85MM"
1 Frequency Sweep

1Rm Max  2Rm Clrw

H1 -13.000 dem

WR— B A B O I A
-0
0
<0
40.0 GHz 14001 pts 300.0 MHz, 43.0 GHz
2 Marker Table

M1 1 40.008 04 GHz -11.61 dBm

Moasuring... NENNNNENE o e

10:36:34
10:36:35 24.06.2021

Diagram 2.11b: 40 — 43 GHz, QPSK, THS800, EIRP Vertical polarization
See diagram 2.11e for TRP result
Multiview - 40-a36Hz B BEHI [ x | .

Ref Level 40.00 dBm ® RBW 1MHz

® Att 0dB ® SWT 1s ® VBW 10MHz Mode Auto Sweep
TDF "24240-20 40-60G DBI","TPL 3 M" "KABEL 1M 1-85MM"
1 Frequency Sweep

1Rm Ma; 2Rm Clrw

30

20

10

o

)

1-13.000
japet b el i i e
- o

a0

40

50
=
CF 41.5 GHz 14001 pts 00.0 MHZ, Span 3.0 GHz
2 Marker Table

M1 1 40.000 32 GHz -10.85 dBm

Moasuring... NNRNNNNNE 7, e

5 nmze
10:41:21 24.06.2021

RISE Research Institutes of Sweden AB



N

REPORT

Date

2021-09-01

Rev1l

Reference

P111266-F30-Revl

2022-02-08

Diagram 2.11c: 40 — 43 GHz, QPSK, THS8¢0, EIRP Horizontal polarization
See diagram 2.11e for TRP result

B seni

MultiView 40-43GHz
Reflevel 40.00 dBm  Offset 1.30dB ® RBW 1 MHz
© Att

0dB ® SWT 100 ms ® VBW 10MHz Mode Auto Sweep

TDF "24240-20 40-60G DBI',"TPL 3 M","KABEL 1M 1-85MM"

Page

43 (57)

SGL
Count 100/100

1 Frequency Sweep

® 1Rm Avg
o
o
oL
40.0 GHz 14001 pts 300.0 MHz, 43.0 GHz
M1 1 40.0 GHz -12.59 dBm
M2 1 40.01 GHz -13.10 dBm
Ready  NNNREEEN R

10:38:31 24.06.2021

Diagram 2.11d: 40 — 43 GHz, QPSK, THS800, EIRP Vertical polarization
See diagram 2.11e for TRP result

MultiView = 40-43GHz u BE Hi n .
Ref Level 40.00 dBm Offset 1.30 dB ® RBW 1 MHz SGL
® Att 0dB ® SWT 100 ms ® VBW 10 MHz Mode Auto Sweep Count 100/100
TDF "24240-20 40-60G DBI","TPL 3 M","KABEL 1M 1-85MM"
1 Frequency Sweep ® IRm Avg
30
%o
m"'\\ R
CF 41.5 GHz 14001 pts 300.0 MHz, Span 3.0 GHz
M1 1 40.0 GHz -12.15 dBm
M2 1 40.01 GHz -12.48 dBm
Ready  NNNNNNEEN o 0
Total conducted | Total conducted
Power EIRP for | Power EIRP for

40.0 GHz
Hor/ Ver
[dBm]

40.01 GHz
Hor/ Ver
[dBm]

Antenna Gain
Hor/ Ver
[dBi]

power/BW for
40.0 GHz

(Limit -5 dBm)

[dBm]/ Verdict

power/BW for
40.01 GHz
(Limit -13 dBm)
[dBm]/ Verdict

-12.59/-12.15

-13.10/-12.48

21.73/21.88

-31.16/ Pass

-31.58/ Pass
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Diagram 2.11e: Pattern multiplication TRP 40 — 40.3 GHz, QPSK, THS80o
BE TH8 100MHz (TDD corr=1.3dB ATRP=2dB)
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Diagram 2.12a: 40 — 43 GHz, QPSK, BL2so, EIRP Horizontal polarization
See diagram 2.12¢ for TRP result
Multiview = 40-43cHz B BEni .

Ref Level 40.00 dBm © RBW 1MHz
© Att 0dB ® SWT 1s ® VBW 10MHz Mode Auto Sweep
TDF "24240-20 40-60G DBI',"TPL 3 M","KABEL 1M 1-85MM"

1 Frequency Sweep 1Rm Max__ 2Rm

| 1 -13.000

Bk P it s

-30
-40
-s0
v
CF 41.5 GHz 14001 pts 00.0 MHz, Span 3.0 GHz
> Marker Table

M1 1 40.14517 GHz -10.04 dBm

M2 1 40.095 67 GHz -15.28 dBm

Moasuring... NENNEEER .. %00

1026190

10:26:41 24.06.2021

Diagram 2.12b: 40 — 43 GHz, QPSK, BL2s, EIRP Vertical polarization
See diagram 2.12¢ for TRP result
Multiview - 40-a36Hz B BEHI .

Ref Level 40.00 dBm ® RBW 1MHz
© Att 0dB ® SWT 1s ® VBW 10MHz Mode Auto Sweep
TDF "24240-20 40-60G DBI',"TPL 3 M","KABEL 1M 1-85MM"

1 Frequency Sweep 1Rm Max - 2Rm Clrw

H1 -13.000 dem

=0
"
-0
1
CF 41.5 GHz 14001 pts 300.0 MHz, Span 3.0 GHz
2 Marker Table

ML 1 40.095 67 GHz -13.27 dBm

M2 1 40.144 95 GHz -14.82 dBm

measuring... NENNNNNEN o P

16:54:13 23.06.2021

RISE Research Institutes of Sweden AB



R
S

REPORT

Date

Reference Page

2021-09-01 P111266-F30-Revl 46 (57)

Rev1l

2022-02-08

Diagram 2.12c: 40 — 40.2 GHz, QPSK, BL2s, Two cut TRP

BL 50 6LO HV (TDD corr=1.3dB ATRP=2dB)
-5 T T T T T
1 TwoCut TRP
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Diagram 2.13a: 43 — 60 GHz, QPSK, BL2so, EIRP Horizontal polarization

MultiView = Spectrum 43-60GHz u .

Ref Level -10.00 dBm © RBW 1 MHz

® SWT 1s ® VBW 10MHz Mode Auto Sweep
TDF "24240-20 40-60G DBI","TPL 3 M" "Filter HP BX90565" Inp: ExtMix U
1 Frequency Sweep 1Rm Clrw__ 2Rm Ma

H1 -13.000 dem

43.0 GHz 74001 pts 1.7 GHz, 60.0 GHz
2 Marker Table

M1 2 43.007 236 GHz -20.35 dBm

Measuring... NEENNNEEN = ezt

09:41:57 29.06.2021

Diagram 2.13b: 43 — 60 GHz, QPSK, BL2s, EIRP Vertical polarization

MultiView = Spectrum B 43-s0GHz B .

Ref Level -10.00 dBm © RBW 1 MHz
© SWT 1s® VBW 10MHz Mode Auto Sweep
TDF "24240-20 40-60G DBI","TPL 3 M""Filter HP BX90565" _Inp: ExtMix U
1 Frequency Sweep 1Rm Clrw_ 2Rm Max.

H1 -13.000 dem

43.0 GHz 74001 pts 1.7 GHz, 60.0 GHz
2 Marker Table
M1 2 43.049 506 GHz -19.95 dBm
Measuring... % omasaezt

09:25:13 29.06.2021
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Diagram 2.14a: 60 — 75 GHz, QPSK, BL2so, EIRP Horizontal polarization
levien = so7scis n 75 0tz u o002 u — n f— u — u 10520060 u 1s0-17060 u .

Ref Level -10.00 dBm ® RBW 1 MHz
© SWT 15 ® VBW 3MHz Mode Auto Sweep
TDF "TPL 1M","26240-20 60-92G DBI" Inp: ExtMix £

1 Frequency Sweep

H1 -13.000 dem

, ! i Ml

25 i

ol il

Y A YT R PR TR [y e et

i b uial atdl

-35 de

-40

-45

60.0 GHz 66001 pts 1.5 GHz, 75.0 GHz

2 Marker Table

M1 1 74.046 946 GHz -16.99 dBm

Measuring... NNNNNNNNN o e

11:01:00 30.06.2021

Diagram 2.14b: 60 — 75 GHz, QPSK, BL2s, EIRP Vertical polarization

Ref Level -10.00 dBm © RBW 1 MHz
© SWT 1s ® VBW 3MHz Mode Auto Sweep

TDF "TPL 1M","26240-20 60-92G DBI" Inp: ExtiMix E
1Rm Max_ - 2Rm Clrw

1 Frequency Sweep

1 -13.000 dem

e o
gp e (I iR
gt L
Ry e

i PRTRAN T IV |

A A

el i)

-40
-45
s
-ss
60.0 GHz 66001 pts 1.5GHz 75.0 GHz
2 Marker Table
M1 1 74.093 082 GHz -16.64 dBm
Measuring... EENNNNENN 5 sz

10:57:49 30.06.2021
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Diagram 2.15a: 75 — 90 GHz, QPSK, BL2so, EIRP Horizontal polarization
alevien = 75a0cts n ou-1106me u fre— n fr— u — n 10520000 u 150-1706He .

Ref Level -10.00 dBm ® RBW 1 MHz

© SWT 15 ® VBW 3MHz Mode Auto Sweep
TDF "TPL 1M","26240-20 60-92G DBI" Inp: ExtMix £

1 Frequency Sweep 1Rm Max__ 2Rm Clrw
H1 -13.000 dBm-
15 T
v
"
T

-30

-3

-40

-as

s0

-ss

75.0 GHz 66001 pts 1.5GHz 90.0 GHz
2 Marker Table

M1 1 80.270 261 GHz -17.19 dBm

Moosuring... NENNNNENE = 22

15038

11:50:39 30.06.2021

Diagram 2.15b: 75 — 90 GHz, QPSK, BL2s, EIRP Vertical polarization

Ref Level -10.00 dBm © RBW 1 MHz

© SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF "TPL 1M","26240-20 60-92G DBI" Inp: ExtiMix E

1 Frequency Sweep 1Rm Max - 2Rm Clrw
11 -13.000 dom
15 -
A - .
ol oMl ML ) i
-0
=
-0
45
-0
=
75.0 GHz 66001 pts 1.5 GHz 90.0 GHz
2 Marker Table
ML 1 80.740254 GHz -16.97 dBm

Moosuring... NENNNEEEN oo 2

froven

11:48:54 30.06.2021
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Diagram 2.16a: 90 — 110 GHz, QPSK, BL2s, EIRP Horizontal polarization
levien = ov-ti0cis n 11013002 u F— n frr— u - u 150-170ce n

Ref Level -10.00 dBm ® RBW 1 MHz
© SWT 15 ® VBW 3MHz Mode Auto Sweep
TDF "TPL 1M","27240-20 75-110G DBI" Inp: ExtMix W

Page

50 (57)

1. -12.000 dom
s
v
2
"
s
0
0
0
0
100
90.0 GHz 87001 pts 2.0 GHz, 110.0 GHz
2 Marker Table
M1 1 105.777 405 GHz -18.77 dBm
measuring... NENNNENEN o e

11:55:58 30.06.2021

Diagram 2.16b: 90 — 110 GHz, QPSK, BL2s0, EIRP Vertical polarization

Ref Level ~10.00 dBm © RBW 1 MHz
© SWT is® VBW 3MHz Mode Auto Sweep
TDF "TPL 1M""27240-20 75-110G DBI" Inp: ExtMix W
1 Frequency Sweep

1Rm Max_ - 2Rm Clrw

1 -13.000

90.0 GHz 87001 pts 2.0 GHz, 110.0 GHz.
2 Marker Table
M1 1 105.047 988 GHz -18.62 dBm

12:06:05 30.06.2021
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Diagram 2.17a: 110 — 130 GHz, QPSK, BL2sy, EIRP Horizontal polarization
— 110-130002 u f— u frr— u 15520002 u 15017002 u .

Ref Level -10.00 dBm ® RBW 1 MHz
© SWT 15 ® VBW 3MHz Mode Auto Sweep
TDF "TPL 1M","29240-20 110-170GHz dBi" Inp: ExtMix D

1 Frequency Sweep 1Rm Max - 2Rm Clrw
H1 -13.000 dem
M1
e
30 b il . )
" "

-40

50
-0
-7
-80
-50
-100

110.0 GHz 87001 pts 2.0 GHz, 130.0 GHz
2 Marker Table

M1 1 110.290 456 GHz -19.85 dBm

Measuring... NENENENEN .= e

13:13:23 30.06.2021

Diagram 2.17b: 110 — 130 GHz, QPSK, BL2s, EIRP Vertical polarization

Ref Level -10.00 dBm © RBW 1 MHz

© SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF "TPL 1M","29240-20 110-170GHz dBi" Inp: ExtMix D

1 Frequency Sweep 1Rm Max_ 2Rm Clrw
1-13.000

40

-s0

-60

-7

-80

-s0

-100

110.0 GHz 87001 pts 2.0 GHz, 130.0 GHz
2 Marker Table

M1 1 110.072 758 GHz -19.69 dBm

Moosuring... NENNNEEEN oo e

12338

13:23:38 30.06.2021
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Diagram 2.18a: 130 — 150 GHz, QPSK, BL2so, EIRP Horizontal polarization
levien ®  1i0-ts0g u 120-s5061z u frr— u 15520002 u 150-170602 u .

Ref Level -10.00 dBm ® RBW 1 MHz
® SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF "TPL 1M","29240-20 110-170GHz dBi" Inp: ExtMix D
1 Frequency Sweep 1Rm Max - 2Rm Clrw

H1 -13.000 dem
ML
v
NSRRIy 1711 1 11 I A e - p—

130.0 GHz 87001 pts 2.0 GHz, 150.0 GHz
2 Marker Table

M1 1 146.225 4346 GHz -18.18 dBm

Measuring... NENEEEEEE . e

13:16:36 30.06.2021

Diagram 2.18b: 130 — 150 GHz, QPSK, BL2s, EIRP Vertical polarization

Ref Level -10.00 dBm © RBW 1 MHz

© SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF "TPL 1M","29240-20 110-170GHz dBi" Inp: ExtMix D
1 Frequency Sweep 1Rm Max_ - 2Rm Clrw

1 -13.000

130.0 GHz 87001 pts 2.0 GHz, 150.0 GHz.
2 Marker Table

M1 1 146.029126 GHz -18.48 dBm

Moosuring... NENNNEEEN = e

12120

13:21:30 30.06.2021
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Diagram 2.19a: 150 — 170 GHz, QPSK, BL2so, EIRP Horizontal polarization
MultiView 170-185GHz n 185-200GHz n 150-170GHz n .

Ref Level -10.00 dBm ® RBW 1 MHz
® SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF "29240-20 110-170GHz dBi","TPL _0SM" Inp: ExtMix D
1 Frequency Sweep

H1 -13.000 dem

150.0 GHz 87001 pts 2.0 GHz, 170.0 GHz
2 Marker Table
M1 1 154.362 364 GHz -21.46 dBm
measuring... NENNNENEN o e

13:25:39 30.06.2021

Diagram 2.19b: 150 — 170 GHz, QPSK, BL2s, EIRP Vertical polarization

MultiView = 170-185GHz 185-200GHz 150-170GHz B .

Ref Level ~10.00 dBm © RBW 1 MHz
© SWT is ® VBW 3MHz Mode Auto Sweep

TDF "29240-20 110-170GHz dBi","TPL_05M" Inp: ExtMix D

1 Frequency Sweep

1Rm Max_ - 2Rm Clrw

1-13.000
| ! ‘ ‘ |

150.0 GHz 87001 pts 2.0 GHz, 170.0 GHz.
2 Marker Table
M1 1 154.431 558 GHz -21.02 dBm

Moosuring... NEINNEEEN - e

1221

13:27:22 30.06.2021
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Diagram 2.20a: 170 — 185 GHz, QPSK, BL2sy, EIRP Horizontal polarization
Multiview - 170-1856Hz  |Bf 1ss-2006hz B .

Ref Level -10.00 dBm ® RBW 1 MHz

® SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF "TPL _0SM","30240-20 140-220GHZ DBI" Inp: ExtMix G
1 Frequency Sweep iRm Max_ - 2Rm

170.0 GHz 66001 pts 1.5 GHz, 185.0 GHz
2 Marker Table

M1 1 184.990 341 GHz -18.70 dBm

Measuring... NENENEEEN o e

13:36:19 30.06.2021

Diagram 2.20b: 170 — 185 GHz, QPSK, BL2s, EIRP Vertical polarization
MultiView * 170-185GHz 185-200GHz B .

Ref Level -10.00 dBm © RBW 1 MHz

© SWT is ® VBW 3MHz Mode Auto Sweep
TDF "TPL_05M","30240-20 140-220GHZ DBI" Inp: ExtMix G
1 Frequency Sweep 1Rm Max_- 2Rm Clrw

1 -13.000

170.0 GHz 66001 pts 1.5 GHz, 185.0 GHz.
2 Marker Table

M1 1 184.613 529 GHz -18.91 dBm

Moosuring... NENNNEEEN = e

13136

13:31:36 30.06.2021
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Diagram 2.21a: 185 — 200 GHz, QPSK, BL2so, EIRP Horizontal polarization
Multiview = 170-1856Hz  |[BJ 185-2006Hz [ x| .

Ref Level -10.00 dBm ® RBW 1 MHz
® SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF "TPL _0SM","30240-20 140-220GHZ DBI" Inp: ExtMix G
1 Frequency Sweep 1Rm Max - 2Rm Clrw

_ — “m__
i —— . - , TR PRIy 1

185.0 GHz 66001 pts 1.5 GHz, 200.0 GHz
2 Marker Table
M1 1 190.530 484 GHz -17.61 dBm
measuring... WENNNNNEE . e

13:35:38 30.06.2021

Diagram 2.21b: 185 — 200 GHz, QPSK, BL2s, EIRP Vertical polarization
MultiView = 170-185GHz 185-200GHz B .

Ref Level -10.00 dBm © RBW 1 MHz
© SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF "TPL_0SM","30240-20 140-220GHZ DBI' Inp: ExtMix G
1Rm Max_ - 2Rm Clrw

1 Frequency Sweep

1 -13.000 g | |

185.0 GHz 66001 pts 1.5 GHz, 200.0 GHz.
2 Marker Table
ML i 190.489 576 GHz -17.62 dBm
Moosuring... NENNNEENE - 2%

13:32:54 30.06.2021
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Date
2021-12-16
2021-12-17
2021-12-20

Temperature (test equipment) | Humidity (test equipment)
23°C+3°C 37%+5%
23°C+3°C 35%+5%
23°C+3°C 30%+5%

Test set-up and procedure
The measurements were made per definition in ANSI C63.26, 5.6.

A temperature chamber with a RF transparent door was used and a measurement antenna was
aligned outside the temperature chamber. The option NR 5G downlink measurements K144 in the
spectrum analyser was used to demodulate the signal and report the frequency error.

Measurement equipment RISE number
R&S FSW 43 902 073

RF Cable BX50236
EMCO Horn Antenna 3116 503 279
Temperature Chamber 503 360
Testo 635, temperature and humidity meter 504 203
Multimeter Fluke 87 502 190

RISE Research Institutes of Sweden AB
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Results

Nominal transmitter frequency was 37025.04 MHz (BL) with a bandwidth of 50 MHz.

Test conditions Frequency error (Hz)
Supply voltage Temp.
AC (V) (C)

102 +20 -53

138 +20 -53

120 +20 -50

120 +30 -57

120 +40 -55

120 +50 -57

120 +10 -57

120 0 +56

120 -10 -51

120 -20 -57

120 -30 -55
Maximum freq. error (Hz) 57
Measurement uncertainty <+1x107

Remark

The frequency stability performance is sufficient to ensure that the fundamental emission stays
within the authorized frequency band.

End of report.
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