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Field strength of spurious radiation measurements according to

CFR 47 §30.203

Date Temperature Humidity
2018-12-16 22°C£3°C 25%+5%
2018-12-21 22°C£3°C 23%+5%
2019-01-14 22°C+3°C 12%+5%
2019-01-15 22°C+3°C 17%+5%
2019-01-17 22°C£3°C 13%+5%
2019-01-18 22°C£3°C 22%+5%
2019-01-21 22°C+3°C 30%+£5%
2019-01-22 22°C£3°C 26 % +5%
2019-01-23 22°C£3°C 26 % +5%
2019-01-24 22°C£3°C 24%+5%
2019-01-29 22°C£3°C 12%+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 30 — 1000 MHz and 40 — 200 GHz

A propagation loss in free space was calculated. The used formula was

y =20log [MTDJ , y 1s the propagation loss and D is the antenna distance.

For 30 MHz — 60 GHz D was 3m, for 60 — 110 GHz D was 1.5m and was for 110 — 200
GHz was 1.0m.
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In the test range from 1 — 40 GHz a substitution measurement defined in 3GPP TR 37.842
V13.2.0 (2017-03) 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).

E: Network analyzer output connector ]
Y P RF out RF in
: Reference antenna connector
: Phase centre of the reference antenna Network Analyzer

@]

i Referelhce

antenna Receiving |
| antenna ' ¢

(aligned to the reference point of AAS BS at DUT measurement)
: Phase centre of the receiving antenna
: Receiving antenna connector
1 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

Stage 1 - Calibration:

)]

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, 5—p, Which is
equivalent to 20log|S21| (dB) obtained by the network analyzer:

LFgmrp, 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:

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

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

LErp ca, oD = LFERP, E=D + GRrEF ANT EIRP, AmF -LFERP, EF.

LEirp cat, 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.
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Stage 2 - Measurement:

6) 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.

7) Measure the mean power, Pr_rut eirp,p, D in figure 1.

8) Calculate the EIRP with the following formula:

EIRP = PR _gur ERp, DT LEIRP cal, A-D

The measurement procedure was as the following:

1. A pre-measurement is performed with RMS detector and Max Hold on the spectrum
analyzer. The turn table was slowly rotating form 0-360 degrees.

2. Spurious radiation on frequencies closer than 10 dB to the limit in the pre-measurement
a manual search for maximum response was done.

3. Ifthe recorded EIRP value was close or above the TRP limit, a Two Cut TRP
measurement or a full sphere was done according to C63.26 mmWave JTG V1.0
chapter 6.6.5. This methods is not included in our scope of accreditation. Overview of
the methods.

a. Two Cut method
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).

b. Full sphere method
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 the formula B1 in C63.26 mmWave
JTG V1.0 Appendix B.
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The test set-up during the spurious radiation measurements is shown in the pictures below:

30 MHz — 60 GHz vertical orientation: the measuring distant was 3m
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60 — 110 GHz the measuring distant was 1.5m:
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Measurement equipment
Measurement equipment RISE number
Anechoic chamber, Hertz BX50194
R&S FSW 43 902 073
R&S ESU 26 901 553
R&S ZNB 40 BX50051
EMCO Horn Antenna 3116 503 279
Bilog antenna Schaffner 6143 504 079
Flann STD Gain Horn Antenna 20240-20 503 674
Flann STD Gain Horn Antenna 22240-20 503 674
Flann STD Gain Horn Antenna 24240-20 503 674
Flann STD Gain Horn Antenna 26240-20 503 674
Flann STD Gain Horn Antenna 27240-20 503 674
Flann STD Gain Horn Antenna 29240-20 503 674
Flann STD Gain Horn Antenna 30240-20 503 674
Mixer FS-Z60 100147
Mixer FS-Z90 503 569
Mixer FS-Z110 BX81427
Mizer FS-7140 BX81428
Mixer FS-Z220 BX81429
Miteq, Low Noise Amplifier 503 278
EMCO Horn Antenna 3115 502 175
EMCO Horn Antenna 3115 501 548
uComp Nordic, Low Noise Amplifier 901 544
Temperature and humidity meter, Testo 615 503 498

Results

Diagram 1 — 70 represents worst case for each test.

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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AC KRD 901 079/4
Diagram 1: 30 — 1000 MHz, Modulation QPSK, Symbolic name: BMTL¢9, EIRP Horizontal

polarization
MARKER 1 JRBN 1 MHz Marker 1 [T1 ]
C€Z.72Z NMHz 4 VBN 3 MHz dBr
Ref O dBm *Att O dB 4 SWT' 500 ms MHz
C
[T —1C “
D1 —-13 ¢Bm
|
—20
TOF
- —3C
1
v PS

—100

Center 515 MHz 97 MHz/ Span 970 MHz

Date: 24.JAN.2019 14:56:25

Diagram 2: 30 — 1000 MHz, Modulation QPSK, Symbolic name: BMTL,¢, EIRP Vertical

polarization
MARKER 1 RBWN 1 MHz
3¢.118 MHz 4 VBN 3 MHz
Ref O dBm *Att O dB 4 SWT 500 ms
C
L o [}
D1 13 ¢Bm
|
—2C
TOF
PS

—100

Center 515 MHz 97 MHz/ Span 970 MHz

Date: 24.JAN.2019 14:59:00
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DC KRD 901 079/1
Diagram 3: 30 — 1000 MHz, Modulation QPSK, Symbolic name: BMTL ¢, EIRP Horizontal

polarization
JRBN 1 MHz
4 VBN 3 MHz
Ref O dBm *Att O dB 4 SWT' 500 ms
C
L o [}
D1 —-13 ¢Bm
|
—20
TOF
- —3C
PS

—100

Center 515 MHz 97 MHz/ Span 970 MHz

Date: 24.JAN.2019 15:41:08

Diagram 4: 30 — 1000 MHz, Modulation QPSK, Symbolic name: BMTL ¢y, EIRP Vertical

polarization
4 RBW 1 MHz
4 VBW 3 MHz
Ref 0 dBm *Att O dB 4 SWT 500 ms
C
F-10 BN
D1 —-13 ¢Bm
|
—20
TOF
[~ —3C
PS

—100

Center 515 MHz 97 MHz/ Span 970 MHz

Date: 24.JAN.2019 15:38:48
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Diagram 5: 1 — 18 GHz, Modulation QPSK, Symbolic name: BMTL,¢o, EIRP Horizontal

polarization
MultiView = Spektrum E3d 18-26.5GHz Ed 1-18GHz E3
Ref Level -5.00 dBm @ RBW 1 MHz
® Att 0dB ® SWT 1s ® VBW 10 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

2Rm Max
4_ 62.55 dBm
- 17.988206 GHz
-20 dBm
-30 d
-40 dB
-50 dBm
-60 dB )
-70 dBm
&
-90 d
-100 dBm
1.0 GHz 80001 pts 1.7 GHz/ 16.06H2
Measuring... [HNERENEN pa 501201

11:35:18 15.01.2019

11:35:17

Diagram 6: 1 — 18 GHz, Modulation QPSK, Symbolic name: BMTL¢0, EIRP Vertical

polarization
MultiView = Spektrum E3 18-26.5GHz Ed 1-18GHz E
Ref Level -5.00 dBm @ RBW 1 MHz
& Att 0dB ® SWT 1=z & VBW 10 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

-10 derr

17.983106 GHz

-20 di

-30 dB

-40 derr

-50 dl

-60 dem

Ve

-100 dBrr

1.0 GHz 80001 pts 1.7 GHz/

18.0 GHz

Measuring... | [ LEEEET

11:37:55 15.01.2019
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Diagram 7: 1 — 18 GHz, Modulation QPSK, Symbolic name: MTH o, EIRP Horizontal
polarization

MultiView = Spektrum E3 18-26.5GHz Ed 1-18GHz E .
Ref Level -5.00 dBm ® RBW 1 MHz
& Att 0dB ® SWT 1=z & VBW 10 MHz Mode Auto Sweep

TDF
1 Frequency Sweep

7979282 GHz

-30 dB

-40 dem

-50 dl

-60 dBm 13

-100 dBrr

1.0 GHz 80001 pts 1.7 GHz/ 16.0 GHz
Measuring... NENNNNNEE e =02

11:29:59

11:29:59 15.01.2019

Diagram 8: 1 — 18 GHz, Modulation QPSK, Symbolic name: MTH, EIRP Vertical polarization

MultiView = Spektrum E3d 18-26.5GHz E3 1-18GHz E .
Ref Level -5.00 dBm ® RBW 1 MHz
® Att 0dB ® SWT 1s ® VBW 10 MHz Mode Auto Sweep
TOF
1 Frequency Sweep 2Rm Max
M1[2] 59.70 dBm
-10 d8 14.305202 GHZ
-20 derm
-30 dl
=40 df
-50 dBrm
M1
-60 d ¥

-100 dB

1.0 GHz 80001 pts 1.7 GHz/ 5.0 62
Moasuring... EIINNEN  — we oin

10:56:19

10:56:20 15.01.2019
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Diagram 9: 18 — 26.5 GHz, Modulation QPSK, Symbolic name: BMTL¢, EIRP Horizontal

polarization
MultiView = Spektrum E3 18-26.5GHz [ x| .
Ref Level 0.00 dBm ® RBW 1 MHz
e Att 0dB ® SWT 1s ® VBW 10MHz Mode Auto Sweep

TDF
1 Frequency Sweep.

18.0 GHz 40001 pts 850.0 MHz, 26.5 GHz
Measuring... INNNNNERN wo “::’;:;

09:42:13 15.01.2019

Diagram 10: 18 — 26.5 GHz, Modulation QPSK, Symbolic name: BMTL 10, EIRP Vertical

polarization
MultiView * Spektrum El 1826560z EA .
Ref Level 0.00 dBm ® RBW 1 MHz
e Att 0dB ® SWT 1s ® VBW 10MHz Mode Auto Sweep

TDF
1 Frequency Sweep

Mi[2] -38.95 dBm
20.407246 GHz|

18.0 GHz 40001 pts 850.0 MHz, 26.5 GHz
Measuring... INNNNNEER wa Lo

1124

09:31:25 15.01.2019
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Diagram 11: 18 — 26.5 GHz, Modulation QPSK, Symbolic name: MTH 00, EIRP Horizontal

polarization
MultiView = Spektrum E3 18-26.5GHz [ x| .
Ref Level 0.00 dBm ® RBW 1 MHz
e Att 0dB ® SWT 1s ® VBW 10MHz Mode Auto Sweep

TDF
1 Frequency Sweep.

Mi[2] -45.64 dBm
26.490540 GHz|

18.0 GHz 40001 pts 850.0 MHz, 26.5 GHz
Moosuring... EEENIEEED &0 S92

159

09:51:59 15.01.2019

Diagram 12: 18 — 26.5 GHz, Modulation QPSK, Symbolic name: MTH;¢0, EIRP Vertical

polarization
MultiView * Spektrum El 1826560z EA .
Ref Level 0.00 dBm ® RBW 1 MHz
e Att 0dB ® SWT 1s ® VBW 10MHz Mode Auto Sweep

TDF
1 Frequency Sweep

Mi[2] -42.51 dBm
21.458030 GHz|

18.0 GHz 40001 pts 850.0 MHz, 26.5 GHz
Measuring... INNNNNEER wa Lo

224

10:03:35 15.01.2019
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Diagram 13: 26.5 — 33 GHz, Modulation QPSK, Symbolic name: BMTL¢0, EIRP Horizontal

polarization

MultiView Power Spectrum P max 26.5-33GHz .
Ref Level 0.00 dBm S RBW 1 MHz

& Att 0dB ® SWT 1c® VBW 10 MHz Mode Auto Swesp
TOF
1 Frequency Sweep 1Rm Clrw - 2Rm Max

M5[2] -20.90 dBm
0 d 30.888360 GHz.
————————H1 -13.000 dBrm \v11[2]—~_-32.24 dBrm
-20 df - - 9&/.746880 GHz.

-3n digh

—40 df

-50 dBrmr

-60 dl

-70 dBrr

-80 dem

-90 dB

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

M1
M2
M3
M
M5
M&
17

26.74688 GHz -32.24 dBm
27.21778 GHz =31.67 dBm
27.27515 GHz =-30.00 dBm
27.75457 GHz -27.10 dBm
30.88836 GHz -20.90 dBm

31.7154 GHz -25.19 dBm
32.30975 GHz -26.28 dBm

[SIESESENINESEN]

Moasuring... EININEN  — we 00

15:15:56

15:15:57 29.01.2019

Diagram 14: 26.5 — 33 GHz, Modulation QPSK, Symbolic name: BMTL 19, EIRP Vertical

polarization
MultivView Power Spectrum P max 26.5-33GHz .
Ref Level 0.00 dBm ® RBW 1 MHz
& Att O0dB & SWT 1s ® VBW 10 MHz Mode Auto Sweep
TOF
M5[2] -20.88 dBm
10 dbm. | 30.906740 GHz
I ——h1-13.000 e = M1[2] 3423 dBm
o0 dB - - " 6, 746880 GHz
M3 b
30 dEh )
I
-50 B
-60 dB
-70 d
-80 d
-50 dBm
26.5 GHz 29001 pts 650.0 MHz/ 33.0 GHz
2 Marker Table
M1 2 26.74688 GHz -24.23 dBm
M2 2 27.21778 GHz -33.37 dBm
M3 2 27.27515 GHz -20.18 dBm
M 2 B z -25.88 dBm
M35 2 30.90674 GHz -20.88 dBm
MG 2 31.62821 GHz -24.39 dBm
M7 2 R Z -25. m

Measuring... [INNRNRNER e 012019

15:05:14

15:05:15 29.01.2019
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Diagram 15: 26.5 — 33 GHz, Modulation QPSK, Symbolic name

polarization
MultiView Power

Ref Level 0.00 dBm

TOF
1 Frequency Sweep

-10 di

Spectrum

* RBW 1 MHz
® Att 0dB & SWT 15 e VBW 10 MHz

Date

2019-02-07

P max

Mode Auto Swesp

Reference

8P07820-P30-Revl

Page

51(87)

: MTH,0, EIRP Horizontal

-24.23 dB
32.742140 GHz

H1 -13.000 dBm

M1[2]]—22.83 dBm

-20 dem

28.213140 GHz

-70 dem

-380 dl

-390 dem

26.5 GHz

29001 pts

650.0 MHz/

33.0 GHz

2 Marker Table

M1
M2
M3

28.21314 GHz
28.28284 GHz
28.61075 GHz

M
M5
16

[SESEISESEN]

=22.83 dBm
-23.28 dBm
-19.93 dBm

. z
32.2365 GHz
32.74214 GHz

-21.26 dBm
-31.44 dBm
-24.23 dBm

15:25:20 29.01.2019

Measuring...

o oL

15:25:19

Diagram 16: 26.5 — 33 GHz, Modulation QPSK, Symbolic name: MTH;¢o, EIRP Vertical

polarization
Multiview Power

Ref Level 0.00 dBm

TOF
1 Frequency Sweep

-10 dB

Spectrum

@ RBW 1 MHz
& Att 0dB ® SWT 15 & VBW 10 MHz

P max

Mode Auto Sweep

32.742140 GHz

H1 -13.000 dBm

My,

Mi[21H—22:27 dBm

-20 dBrr

?8.21314&8 GHz.

-60 dem

=70 dl

-80 dem

-90 di

26,5 GHz

29001 pts

650.0 MHz/

33.0 GHz

2 Marker Table

28.21314 GHz
28.28284 GHz
28.61075 GHz
28.68852 GH

[SENENIINENEN]

- z
32.2365 GHz
32.74214 GHz

-22.27 dBm
-23.53 dBm
-19.83 dBm

-21.47 dBm
-31.81 dBm
-24.68 dBm

15:35:07 29.01.2019
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Diagram 17: 33 — 37 GHz, Modulation QPSK, Symbolic name: WC5Lo1¢9, EIRP Horizontal
polarization

MultiView Spektrum .
Ref Level 30.00 dBm  Offset 2.57 dB ® RBW 1 MHz
& Att 0dE & SWT 1z ® VBW 3 MHz Mode Auto Sweep
TDF
1 Frequency Sweep e 2Rm Max
-8.64 dBm
20 dB 35.860400 GHz
M1[2Z] \ -6.89 dBm
33.766510 GHz
10 dBm
0 derm
n:wr1 s nﬂz M4
10 db 1 hi
10 dBrr 1 i 7 l
<20 a m e e i ——
N
-30 d
-40 d
-50 d
-60 db
33.0 GHz 18001 pts 400.0 MHz/ 37.0 GHz
2 Marker Table
[ Type
2 33.76651 GHz -6.892 dBm
M2 2 34.42692 GHz -7.22 dBm
M3 2 34.10427 GHz -8.51 dBm
[ 2 35.8604 GHz -8.64 dBm

Measuring... NENNNNNEN — we =02

17:17:46

17:17:46 15.01.2019

Diagram 18 33 — 37 GHz, Modulation QPSK, Symbolic name: WC5Lo1¢0, EIRP Vertical
polarization

Multiview Spektrum .
Ref Level 30.00dBm  Offset 2.57 dB ® RBW 1 MHz
& Att 0dB & SWT 1s ® VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep 1Rm Clrw - 2R Max
M4[2] -8.38 dBm
_ 35.860400 GHz
20 dem M1[2] \ -8.44 dBm

33.766510 GHz

-40 dB

-50 dB

-60 dBm:
33.0 GHz 18001 pts 400.0 MHz/ 37.0GHz
2 Marker Table

M1 2 33.76651 GHz -8.44 dBm

M2 2 34.42692 GHz -9.12 dBm

M3 2 34.10427 GHz -7.17 dBm

M4 2 358604 GHz = -8.38dBm

measuring... [IHNERENEN e 15012019

17:25:55

17:25:55 15.01.2019
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Diagram 19: 33 — 37 GHz, Modulation QPSK, Symbolic name: WC5Lo9o, Two Cut TRP
5xLO TwoCut TRP (TDD corr=2.57dB ATRP=2dB)

— TwoCut TRP
ST - = Limit 1

1
(%]
tn
T
1

33 33.5 34 34.5 35 35.5 36 36.5 KT
Frequency [GHz]
According to ANSI C63.26 mmWave JTG V1.0 chapter 6.6.5.2.1

RISE Research Institutes of Sweden AB
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Diagram 20: 33 — 37 GHz, Modulation QPSK, Symbolic name: 2BEL o, EIRP Horizontal

polarization
PR < [P . [ Y < T | .
Ref Level 52,57 dBm  Offset 2.57 dB ® RBW 1 MHz SGL
& Att 0dB @ SWT 100 ms @ VBW 10 MHz Mode Auto Sweep Count 100/100
TOF
1 Frequency Sweep
S0 dBm M2[1] |
36.990000 GHz
M1[1] 8.46 dBm
40 dBrn 37.000000 GHZ
30 d
20 dem
10 d 1
0 derm }/
R — 1 1030 dE |
e
f.._, P > e
-20 dl
-30 dB
=40 dl
33.0 GHz 18001 pts 400.0 MHz/ 37.0GHz
Ready L] ]] g 2201

13:26:33

13:26:34 21.12.2018

Diagram 21 33 — 37 GHz, Modulation QPSK, Symbolic name: 2BEL 00, EIRP Vertical

polarization
MultiYiew Power m Spektrum m 40-43CHz m 33-37G m oBwW m -
Ref Level 52,57 dBm Offset 2.57 dB ® RBW 1 MHz SGL
& Att 0dB ® SWT 100 ms ® VBW 10 MHz Mode Auto Sweep Count 100/100
TOF
1 Frequency Sweep
50 dBm M2[1] i 7.34-dBm
36.990000 GHz
Mi1[1] 7.17 dBm
40 dBrn 37.000000 GHZ
30 d
20 de
10 d —
o b f..%)
=10 der——— SR i
|J H A Mllf"lﬂ
o PR
-20 d
M
-30 dB
-40 d
33.0 GHz 18001 pts 400.0 MHz/ 37.0 GHz
Ready [T o 2112208

13:20:45

13:20:47 21.12.2018
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Diagram 22: 36 — 37 GHz, Modulation QPSK, Symbolic name: 2BEL ¢, Pattern

multiplication

High Band Edge PattMult TRP (TDD corr=2.57dB ATRP=0dB)

0
Patthult TRP
5 F = = | imit .
1
1
10T T
1

TRP [dBm]

-40
368 361 362 363 364 365 366 367 368 369 37

Frequency [GHz]

According to ANSI C63.26 mmWave JTG V1.0 chapter 6.6.5.2.2
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Diagram 23: 38.15 — 38.85 GHz, Modulation QPSK, Symbolic name: 2ML o, EIRP
Horizontal polarization

Multi¥ievr Povier

[ -

E oo B o

RefLevel 62,57 dBm  Offset 2,57 dB ® RBW 1 MHz

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

[

SGL

Count 100/100

50 d M2[ 11— 5 dBm.

38.610000 GHz

M1[1] 9.40 dBm

sod 38,600000 GHZ
40 di

1 M2
10 d o
AR A

N M %

10 d

-20

30 d
CF 38.6 GHz 2201 pts 50.0 MHz Span 500.0 MHz

12:34:00 21.12.2018

Ready

[[[[[[]]] o 22

12:33:50

Diagram 24: 38.15 — 38.85 GHz Modulation QPSK, Symbolic name: 2ML1¢o, EIRP Vertical

polarization

Multivieus

[ [

ppppp

[ [

aaaaaa

Ref Level 62,57 dBm  Offset 2.57 dB @ RBW 1 MHz
& Att
TDF
1 Frequency Sweep

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

SGL

Count 100/100

M2[ 1] 06_dBm.
38.610000 GHz
M1[1] 8.38 dBm

38.600000 GHZ

10d 12
%%
il
M\M

10 d

20 dl

30 dl
CF 38.6 GHz 2201 pts i 50.0 MHz Span 500.0 MHZ

13:53:45 21.12.2018

Ready

g 21122018
13133145

Note: According to ANSI C63.26 mmWave JTG V1.0 chapter 6.6.5.2.5 The conducted Power

value can be calculated:

Conducted power

Power EIRP Be Low | Power EIRP Be Low Antenna Gain[dBi] (Hor/ Vegra)ir; antenna
Hor/ Ver [dbm] - 10MHz[dBm] BE/ Be -10MHz
[dBm]
9.40/ 8.38 8.85/8.06 28.6 -15.96/ -16.76
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Diagram 25: 38.15 — 38.85 GHz, Modulation QPSK, Symbolic name: 2MH o, EIRP

Horizontal polarization
B E o

Offset 2,57 dB ® RBW 1 MHz

[ [

Multiview = Power

RefLevel 62.57 dBm

[

SGL

& Att 0dB ® SWT 100 ms ® ¥BW 3 MHz Mode Auto Sweep Count 100/100
TOF
1 Frequency Sweep
50 d M2[ 1] 97 dBm.
38.590000 GHz
M1[1] 9.01 dBm
50 d 38,600000 GHzZ
40 d
30d nvy\[wvwm v o W
N WMNWW\
M2 M
10 d
VWVNWvavaWVN“NWNJNW
o0 d St
i
-20 d
-30 d
CF 38.6 GHz 2201 pts 50.0 MHz, Span 500.0 MHz

13:35:35 21.12.2018

Ready

g 2m122018
133535

Diagram 26: 38.15 — 38.85 GHz Modulation QPSK, Symbolic name: 2MH;¢o, EIRP Vertical

polarization

Multiview ™ Power

[ [

Ref Level 62.57 dBm
& Att
TDF
1 Frequency Sweep

B E o

Offset 2.57 dB ® RBW 1 MHz
0dB ® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep

SGL

Count 100/100

M2 L] —f 04 dBm.
38.590000 GHz
M1[1] 8.16 dBm

38.600000 GHZ

I

M2 ML

CF 38.6 GHz

2201 pts

50.0 MHz

Span 500.0 MHz

13:07:55 21.12.2018

Ready

g 21122018
13107559

Note: According to ANSI C63.26 mmWave JTG V1.0 chapter 6.6.5.2.5 The conducted Power

value can be calculated:

Conducted power
(Hor/ Ver ) — antenna

Power EIRP Be Low | Power EIRP Be Low Antenna Gain[dBi] gain
Hor/ Ver [dbm] - 10MHz[dBm] BE/ Be -10MHz
[dBm]
9.01/8.16 8.97/ 8.04 28.6 -16.42/-16.49
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Diagram 27: 40 —-43 GHz, Modulation QPSK, Symbolic name: 2BEH 99, EIRP Horizontal

polarization
MultiView " Spektrum E1 p max E3 spectrum .
Ref Level 60.00 dBm Offset 2.57 dB ® RBW 1 MHz SGL
© Att 0dB ® SWT 100 ms ® VBW 10 MHz Mode Auto Sweep Count 100/100
TDF
1 Frequency Sweep 2
M2[2] 7.08 dBm
| 10.010000 GHz
w0 M1[2]___ 7.74 dBm

10.000000 GHz

40.0 GHz

14001 pts 300.0 MHz,

43.0 GHz
Ready  NNNNNENEN w0 020

13:16:44 14.01.2019

Diagram 28: 40 — 43 GHz Modulation QPSK, Symbolic name: 2BEH 0, EIRP Vertical

polarization
MultiView * Spektrum B P max Ed spectrum  E .
Ref Level 60.00 dBm Offset 2.57 dB ® RBW 1 MHz
® Att 0dB ® SWT 100 ms ® VBW 10 MHz Mode Auto Sweep

Count 100/100
TDF
1 Frequency Sweep

2Rm Avg
M2[2] 6.37 dBm
| 10.010000 GHz
- M1[2]___ 7.09 dBm

10.000000 GHz

40.0 GHz

14001 pts 300.0 MHz,

43.0 GHz
Measuring... NENINEEED ~ Wo Moo

13:00:17 14.01.2019
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Diagram 29: 40 — 43 GHz, Modulation QPSK, Symbolic name: 2BEL ¢, Pattern

multiplication
High Band Edge PattMult TRP (TDD corr=2.57 ATRP=0dB)
D T T T T T T T T T
PattMult TRP
- = Limit
-5 -
1
1
10 :
1
o o i I I -
E 157 -
=
v
i "'—4—-«-M_\ |
25 "\ -
30 [ R SN IDUUUUN R IR S,

-35
40 40,05 401 4015 402 4025 403 4035 404 4045 405

Frequency [GHz]

According to ANSI C63.26 mmWave JTG V1.0 chapter 6.6.5.2.2
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Diagram 30: 40 —43 GHz, Modulation QPSK, Symbolic name: WC6Lo100, EIRP Horizontal
polarization

MultiYiew P max m Power m 200Mhz m OBV 200Mhz m oBwW m Spectrum m .

Ref Level 50.00 dBm ® RBW 1 MHz
& Att 0OdB ® SWT 1z ® VBW 10MHz Mode Auto Sweep
TOF
1 Frequency Sweep 1Rm Clrw - 2Rm Max
M1[2] -1,90 dBm
40 db 41.429080 GHz
o M2[2] | -7.77 dBm
41.809840 GHz
30 d
20 d
10d
0d M1 114
Yz 3
10 de hd
10 dem ‘ f
_l L i - |
iy it s ki
-30 dBm
-40 d
40.0 GHz 14001 pts 300.0 MHz/ 43.0 GHz
2 Marker Table
M1 2 41.42908 GHz -1.90 dBm
M2 2 41.80984 GHz -7.77 dBm
M3 2 42.02475 GHz -9.07 dBm
e 2 42.,22145 GHz -1.70 dBm

measuring... INNNNNNNN  — wo e

09:45:02

09:45:03 16.12.2018

Diagram 30: 40 — 43 GHz, Modulation QPSK, Symbolic name: WC6Lo1¢0, EIRP Vertical
polarization

i = oo Eq e Bl ooe Bl ovone  Ed o Bl wee K .

Ref Level 50.00 dBm ® RBW 1 MHz

& Att 0dB ® SWT 1s ® VBW 10 MHz Mode Auto Sweep
TOF
1 Frequency Sweep 1Rm Clrw

2Rm Max
M1[2] -2.54 dBm
41.429080 GHz
40 derm M2[2] \ -11.11 dBm
41.809840 GHz

30 dB

20 dB

10 dB

: 7 ik

;
=
a
g
=
AR

11 -13.000 dem i |
)

-30 dBrr

-40 dB

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

41.42908 GHz -2.54 dBm
41.80984 GHz -11.11 dBm
42.02475 GHz -7.24 dBm

. z -4.57 dBm

=
o]
[SINE NN

—

09:50:39

09:50:39 16.12.2018
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Diagram 31: 40 — 43 GHz, Modulation QPSK, Symbolic name: WC6Lo00, Two Cut TRP
6xLO TwoCut TRP (ATDD=2.57dB ATRP=2dB)

— TwoCut TRP
= = |imit

45T 7

—ED i i i i i
40 40.5 41 41.5 42 42.5 43

Frequency [GHz]

According to ANSI C63.26 mmWave JTG V1.0 chapter 6.6.5.2.1
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Diagram 32: 43 — 60 GHz, Modulation QPSK, Symbolic name: BMTL¢, EIRP Horizontal
polarization

MultiView 40-60GHz .

Ref Level 10.00 dBrm © RBW 1 MHz
® SWT 15 ® VBW 3 MHz Mode Auto Sweep

TOF Inp: Extivix U

1 Frequency Sweep PRAD] 1Rm Clrw - 2Rm Max
m " me[2] -15.42 dBm
v 47.359980 GHz
M2 . Mi[2] | 1.13dBm
0 dBm T H 43.187470 GHz,
‘i 41 -13.00f o ﬁ‘
X i \
b B
o ABCD
-50 d
-60 dBm
-70 d
-80 dBm
43.0 GHz 90001 pts 1.7 GHz/ 60.0 GHz
2 Marker Table
[ Type
2 43.18747 GHz 1.13 dBm
M2 2 43.94188 GHz -8.24 dBm
M3 2 44.70706 GHz -16.87 dBm
M 2 45.82206 GHz 0.20 dBm
M5 2 46.56363 GHz -9.26 dBm
I3 2 47.35998 GHz -15.42 dBm

measuring.. ENNNINNNN  — wo 7100

18:27:25

18:27:25 21.01.2019

Diagram 33: 43 — 60 GHz, Modulation QPSK, Symbolic name: BMTL¢o, EIRP Vertical
polarization

Multiview 40-60GHz .

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

TOF Inp: ExtMix U

1 Frequency Sweep PRAD] - IRm Clrw - 2Rrn Max
M6[2] -17.10 dBm
Mldn 47.347140 GHz
12 1 MS M1[2] 0.00 dBm
o dem-] A\ 43.150070 GHz
B ! 1\
H1 -13,0f0 b '
Brm-
- Bt
40 ca A BCD
-50 dEm:
-60 dl
-70 dB
-80 dl
43.0 GHz 90001 pts 1.7 GHz/ 60.0 GHz
2 Marker Table
[ Type |
2 43.15007 GHz 0.00 dBm
M2 2 43.93546 GHz -9.18 dBm
M3 2 44.68761 GHz -17.28 dBm
M 2 45.7807 GHz -0.97 dBm
M3 2 46.57629 GHz -10.02 dBm
MG 2 47.34714 GHz -17.10 dBm

—

18:21:46

18:21:46 21.01.2019
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“False signals” originating from unwanted mixer products between LO signal generated by the
spectrum analyzer and the strong out of measurement band RF-signal (EUT carrier

frequencies) are marked with red circles. The frequency of the “false signals” can be calculated
and are show in the table below.

Mixing indicies
|:I|;:| F EUT n m "False F"
[GHz] [-] [-] [GHz]
A 37.05 4 -1 45.85
B 37.75 4 -1 46.55
C 37.85 4 -1 46.65
D 38.55 4 -1 47.35

RISE Research Institutes of Sweden AB
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Diagram 34: 43 — 60 GHz, Modulation QPSK, Symbolic name: MTH ¢, EIRP Horizontal

polarization

MultivView 40-60GHz

Ref Level 10.00 dBrm

TOF Inp: Extivix U

@ RBW 1 MHz
® SWT 1s ® VBW 3 MHz

Mode Auto Sweep

1 Frequency Sweep PRAD] 1Rm Clrw - 2Rm Max
M1[2] -10.88 dBm
ode 43.032390 GHz
o M2[2] | -16.19 dBm
1 45.492830 GHz
oy £\
H1 -13. b0 dfm I \
I
=30 defr
-40 d
-50 dBm
-60 dBm
-70 B
-80 d
43.0 GHz 90001 pts 1.7 GHz/ 60.0 GHz
2 Marker Table
[ Type
2 43.03239 GHz -10.88 dBm
M2 2 45.49283 GHz -16.19 dBm
M3 2 45.6668 GHz -10.24 dBm
e 2 48. F -16.52 dBm

18:33:05 21.01.2019

Measuring... INENENEEN L vt

Note: Marker 1 is a 6 LO frequency worst case tested in other configuration.

Diagram 35: 43 — 60 GHz, Modulation QPSK, Symbolic name: MTH ¢y, EIRP Vertical

polarization

MultiView
Ref Level 10.00 dBm

TOF Inp: ExtMix L

40-60GHz

© RBW 1 MHz
® SWT 1s ® VBW 3 MHz

Mode Auto Sweep

1 Frequency Sweep PRAD] @ lRm Clrw @2Rrm Max
M5[2] | -18.63 dBm
o o Py 48.016390 GHz
M4 mi[2] | -5.73dBm
-10 derm ] N 43.032580 GHz
11 -1f A dem £\
il ( 6
B
g
e A ¢D
-50 dem
-60 df
70 dem
-80 dl
43.0 GHz 90001 pts 1.7 GHz 60.0 GHz
r Table
2 43.03258 GHz -5.73 dBm
2 45.40552 GHz -19.32 dBm
2 45.54988 GHz -15.83 dBm
2 . z -6.84 dBm
2 48.01639 GHz -18.63 dBm
M6 2 48.13374 GHz -19.91 dBm

18:16:08 21.01.2019

Measuring... INENENNNN wa o

Note: Marker 1 is a 6 LO frequency worst case tested in other configuration.
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“False signals” originating from unwanted mixer products between LO signal generated by the
spectrum analyzer and the strong out of measurement band RF-signal (EUT carrier

frequencies) are marked with red circles. The frequency of the “false signals” can be calculated
and are show in the table below.

Mixing indicies
|:I|;:| F EUT n m "False F"
[GHz] [-] [-] [GHz]
A 39.85 4 -1 45.56
B 39.95 4 -1 45.66
C 39.25 4 -1 48.05
D 39.35 4 -1 48.15

RISE Research Institutes of Sweden AB
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Diagram 36: 43 — 60 GHz, Modulation QPSK, Symbolic name: WC43.2GHz;¢, EIRP
Horizontal polarization

MultiView 40-60GHz .

Ref Level 30.00 dBrm © RBW 1 MHz
® SWT 15 ® VBW 3 MHz Mode Auto Sweep

TOF Inp: Extivix U

1 Frequency Sweep PRAD] 1Rm Clrw - 2Rm Max
M3[2] -17.10 dBm
57.201550 GHz
eod M1[2] i 4,55 dBm

43.175000 GHz

-40 dB

-50 dl

-60 dB

43.0 GHz 90001 pts 1.7 GHz/ 60.0 GHz
2 Marker Table

43.175 GHz 4.55 dBm
45.86966 GHz 4.17 dBm
57.20155 GHz -17.10 dBm

M1
M2
113

[SESEN]

measuring.. ENDNNNNEN  — wo 0

08:51:46

08:51:46 22.01.2019

Diagram 37: 43 — 60 GHz, Modulation QPSK, Symbolic name: WC43.2GHz,¢, EIRP Vertical
polarization

Multiview 40-60GHz .

Ref Level 30.00 dBm © RBW 1 MHz
® SWT 1s ® VBW 3 MHz Mode Auto Sweep

TOF Inp: ExtMix U

1 Frequency Sweep PRAD] - IRm Clrw - 2Rrn Max
M3[2] -17.00 dBm
5‘:7.203810 GHz
20 dbr M1[2] \ 4.36 dBm
43.235070 GHz
10 dBl
M1
dern 7N
H1 -13§000 dem l L
“a0 ds
A -
-40 dim: B
-50 dB
-60 dEm
43.0 GHz 90001 pts 1.7 GHz/ 60.0 GHz
2 Marker Table
2 43.23507 GHz 4.36 dBm
Mz 2 45.86532 GHz 4.21 dBm
M3 2 57.20381 GHz -17.00 dBm

—

08:55:53

08:55:54 22.01.2019
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“False signals” originating from unwanted mixer products between LO signal generated by the
spectrum analyzer and the strong out of measurement band RF-signal (EUT carrier

frequencies) are marked with red circles. The frequency of the “false signals” can be calculated
and are show in the table below.

Mixing indicies
Plot " "
FEUT n m False F
label
[GHz] [-] [-] [GHz]
37.05 4 1 45.85
B 37.05 -3 1 57.20
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Diagram 38: 43 — 60 GHz, Modulation QPSK, Symbolic name: WC43.2GHz,, Full sphere
TRP

Segmented Fullsphere TRP, TDD correction= 2.57 dB ATRP=2dB
-'] D T T T T T T T T T

Segmented TRP [dBm]

P
(=3}
T
1

—3'} i i i i i i i i i
43  43.05 431 4315 43.2 4325 433 4335 434 4345 435

Frequency [GHz]

According to ANSI C63.26 mmWave JTG V1.0 chapter 6.6.5.2.3
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Diagram 39: 60 — 75 GHz, Modulation QPSK, Symbolic name: BMTL,q, antenna aligned to
PAAM 0, EIRP Horizontal polarization

MultiView ~ 40-60GHz Spectrum 60-75GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
® SWT 1=z ® VBW 3 MHz Mode Auto Sweep

TOF Inp: ExtMix E

1 Frequency Sweep PRAD] 1Rm Clry
M2[2]

61.182140 GHz
-10 dBrr ""1[2]—‘—-24.99 dBm
—————————H1-13.000 dBm 0.012390 GHz
-20 d
b 13
-40 dp
-50 dbrn
-60 d
-70 dB
-80 d
-90 dBm
60.0 GHz 66001 pts 1.5 GHz/ 75.0 GHz

Measuring.. EINNNNEN  — wo "0

13:33:55

13:33:56 18.01.2019

Diagram 40: 60 — 75 GHz, Modulation QPSK, Symbolic name: BMTL,¢, antenna aligned to
PAAM 3, EIRP Vertical polarization

Multiview 40-60GHz Spectrum 60-75GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
® SWT 13 ® VBW 3MHz Mode Auto Sweep

TOF Inp: Extiix E

1 Frequency Sweep PRADJ] 2R ax
-23.37 dBm

60.124430 GHz

“10 dorm M1[2]1—|—20.30 dBm

| H1 -13.000 dBm 1,159870 GHz

-40 d

-50 dB

-60 B

-0 d

-80 dBm

-00 d

60.0 GHz 66001 pts 1.5 GHz/ 75.0 GHz

Measuring... HERNEEEN b ln;nl:.lzﬂn:;:

11:18:38 18.01.2019
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Diagram 41: 60 — 75 GHz, Modulation QPSK, Symbolic name: MTH;¢, antenna aligned to
PAAM 0, EIRP Horizontal polarization

MultiView ~ 40-60GHz Spectrum 60-75GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
® SWT 1=z ® VBW 3 MHz Mode Auto Sweep

TOF Inp: ExtMix E

1 Frequency Sweep PRAD] 1Rm C
M2[2]

63.148480 GHz
-10 dBrr ""1[2]—‘—-22.87 dBrmr
|—————————H1-13.000 dBm 2.331900 GHz
-20 d
-40 dB
-50 B
-60 d
-70 dB
-80 d
-90 dBm
60.0 GHz 66001 pts 1.5 GHz/ 75.0 GHz

Moasuring... TINNNNNN &0 "0n

13:38:32

13:38:33 18.01.2019

Diagram 42: 60 — 75 GHz, Modulation QPSK, Symbolic name: MTH ¢, antenna aligned to
PAAM 3, EIRP Vertical polarization

Multiview 40-60GHz Spectrum 60-75GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
® SWT 13 ® VBW 3MHz Mode Auto Sweep

TOF Inp: Extiix E

1 Frequency Sweep PRADJ] 2R ax
-23.62 dBm

63.217560 GHz

“10 dorm M1[2]1—|—20.98 dBm

| H1 -13.000 dBm 2. 166900 GHz

-40 d

-50 dB

-60 B

-0 d

-80 dBm

-00 d

60.0 GHz 66001 pts 1.5 GHz/ 75.0 GHz

measuring... [HNERENEN g 1801201

11:39:32

11:34:34 18.01.2019
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Diagram 43: 75 — 90 GHz, Modulation QPSK, Symbolic name: BMTL,q, antenna aligned to
PAAM 0, EIRP Horizontal polarization

MultiView 75-90GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
® SWT 1=z ® VBW 3 MHz Mode Auto Sweep

TOF Inp: ExtMix W

1 Frequency Sweep 1Rm Clrw — 2Rm Max
M1[2] -28.20 dBm
87.620830 GHz
-10 dBm
H1 -13.000 dBm
-20 d
M1
-40 d
-50 d
-60 dBm
-70 dBrm
-80 dBm
-50 dBrm
75.0 GHz 66001 pts 1.5 GHz/ 90.0 GHz

Measuring... NENNNNNEN W 202

17:03:27

17:03:28 21.01.2019

Diagram 44: 75 — 90 GHz, Modulation QPSK, Symbolic name: BMTLq, antenna aligned to
PAAM 0, EIRP Vertical polarization

MultiView 75-90GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
@ 8WT 1s ® VBW 3MHz Mode Auto Sweep

TOF Inp: Extiviz W

1 Frequency Sweep 1Rm Clrw - 2R Max
M1[2] -28.08 dBm
79.539820 GHz

-10 di

H1 -13.000 dBm

-20 dB

=40 df

-50 dem

-60 dBrr

=70 dl

-B0 dBr

-90 dl

75.0 GHz 66001 pts 1.5GHz/ 90.0 GHz
measuring... IERNNEREN ) EmID

17:07:24 21.01.2019
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Diagram 45: 75 — 90 GHz, Modulation QPSK, Symbolic name: MTH;¢, antenna aligned to
PAAM 0, EIRP Horizontal polarization

MultiView 75-90GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
® SWT 1= ® VBW 3 MHz Mode Auto Sweep

TOF Inp: ExtMix W

1 Frequency Sweep 1Rm Clrw 2R Max
M1[2] -27.73 dBm
88.064690 GHz

-10 dB

H1 -13.000 dBm

-20 dem

-40 dB

-50 dem

-60 dirr

=70 dl

-80 dem

-390 derr

75.0 GHz 66001 pts 1.5 GHz/ 90.0GHz
moasuring... NINNNEN  — wo 222

16:57:34

16:57:35 21.01.2019

Diagram 46: 75 — 90 GHz, Modulation QPSK, Symbolic name: MTH o, antenna aligned to
PAAM 0, EIRP Vertical polarization

MultiView 75-90GHz .

Ref Level 0.00dBm ® RBW 1 MHz
® SWT 1= ® VBW 3 MHz Mode Auto Sweep

TOF Inp: ExtMix W
1 Frequency Sweep

79.539820 GHz

-10 derr

H1 -13.000 dem

-20 dBrr

-50 dBrr

-60 dl

=70 dl

-80 dBfr

-90 di

75.0 GHz 66001 pts 1.5 GHz/ 90.0 GHz
Measuring... NENNNNNEN W ©0i2m

17:10:02

17:10:03 21.01.2019
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Diagram 47: 90 — 110 GHz, Modulation QPSK, Symbolic name: BMTL, ¢, antenna aligned to
PAAM 0, EIRP Horizontal polarization

MultiView * 75-90GHz 90-110GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
® SWT 1=z ® VBW 3 MHz Mode Auto Sweep

TOF Inp: ExtMix W

1 Frequency Sweep C
M1[2]

105.333730 GHz
-10 dBm

H1 -13.000 dem

-50 df

-60 dem

-70 dBrr

-80 dem

-90 dBrr

90.0 GHz 87001 pts 2.0 GHz/ 110.0 GHz
Measuring... NENNNNNEN — wo 0L

16:05:13

16:05:14 18.01.2019

Diagram 48: 90 — 110 GHz, Modulation QPSK, Symbolic name: BMTL ¢, antenna aligned to
PAAM 0, EIRP Vertical polarization

Multiview 75-90GHz 90-110GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
@ 8WT 1s ® VBW 3MHz Mode Auto Sweep

TOF Inp: Extiviz W

1 Frequency Sweep
M1[2]

105.270284 GHz
-10 d

H1 -13.000 dBm

_o0 dB 141

-50 dem

-60 dBrr

=70 dl

-B0 dBr

-90 dl

90.0 GHz 87001 pts 2.0 GHz/ 110.0 GHz
measuring... [IHNERENEN o 1801201

15:01:32

15:01:32 18.01.2019
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Diagram 49: 90 — 110 GHz, Modulation QPSK, Symbolic name: MTH ¢, antenna aligned to

PAAM 0, EIRP Horizontal polarization

MultiView * 75-90GHz 90-110GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
® SWT 1=z ® VBW 3 MHz Mode Auto Sweep

TOF Inp: ExtMix W

1 Frequency Sweep C
M1[2]

105.430740 GHz
-10 dBm

H1 -13.000 dem

-50 df

-60 dem

-70 dBrr

-80 dem

-90 dBrr

90.0 GHz 87001 pts 2.0 GHz/ 110.0 GHz
Measuring... NENNNNNEN — wo 02

16:15:15

16:15:16 18.01.2019

Diagram 50: 90 — 110 GHz, Modulation QPSK, Symbolic name: MTHo, antenna aligned to
PAAM 0, EIRP Vertical polarization

Multiview 75-90GHz 90-110GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
@ 8WT 1s ® VBW 3MHz Mode Auto Sweep

TOF Inp: Extiviz W

1 Frequency Sweep
M1[2]

105.543844 GHz
-10 d

H1 -13.000 dBm

-50 dem

-60 dBrr

=70 dl

-B0 dBr

-90 dl

90.0 GHz 87001 pts 2.0 GHz/ 110.0 GHz
measuring... [IHNERENEN o 1801201

14:40:04

14:40:04 18.01.2019
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Diagram 51: 110 — 130 GHz, Modulation QPSK, Symbolic name: BMTL,¢, antenna aligned
to PAAM 0, EIRP Horizontal polarization

MultiView 110-130GHz 130-150GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
® SWT 1=z ® VBW 3 MHz Mode Auto Sweep

TOF Inp: ExtMix D

1 Frequency Sweep AT R 3
-24.75 dBm
110.007011 GHz

-10 derr
| H1-13.000 dém

-50 df

-60 dem

-70 dBrr

-80 dem

-90 dBrr

110.0 GHz 87001 pts 2.0 GHz/ 130.0 GH=
Measuring... NENNNNNEN W 202

11:05:54

11:05:54 21.01.2019

Diagram 52: 110 — 130 GHz, Modulation QPSK, Symbolic name: BMTL, antenna aligned
to PAAM 0, EIRP Vertical polarization

Multiview 110-130GHz 130-150GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
@ 8WT 1s ® VBW 3MHz Mode Auto Sweep

TOF Inp: ExtiMix O

1 Frequency Sweep

-24.75 dBm

110.007011 GHz
-10 di

H1 -13.000 dBm

-20 dB
1

=40 df

-50 dem

-60 dBrr

=70 dl

-B0 dBr

-90 dl

110.0 GHz 87001 pts 2.0 GHz/ 150.0 Ghiz
measuring... [IHNERENEN o L1201

11:00:21

11:00:22 21.01.2019
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Diagram 53: 110 — 130 GHz, Modulation QPSK, Symbolic name: MTH, ¢, antenna aligned to
PAAM 0, EIRP Horizontal polarization

MultiView 110-130GHz 130-150GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
® SWT 1=z ® VBW 3 MHz Mode Auto Sweep

TOF Inp: ExtMix D
1 Frequency Sweep

110.483558 GHz
-10 derr

H1 -13.000 dem

-50 df

-60 dem

-70 dBrr

-80 dem

-90 dBrr

110.0 GHz 87001 pts 2.0 GHz/ 130.0 GH=
Measuring... EENNNNNEN W 202

11:15:21

11:15:21 21.01.2019

Diagram 54: 110 — 130 GHz, Modulation QPSK, Symbolic name: MTH o, antenna aligned to
PAAM 0, EIRP Vertical polarization

Multiview 110-130GHz 130-150GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
@ 8WT 1s ® VBW 3MHz Mode Auto Sweep

TOF Inp: ExtMix O
1 Frequency Sweep

110.356663 GHz
-10 di

H1 -13.000 dBm

-20 dB
M1

-50 dem

-60 dBrr

=70 dl

-B0 dBr

-90 dl

110.0 GHz 87001 pts 2.0 GHz/ 150.0 Ghiz
measuring... [INNERENEN o L1201

10:49:52

10:49:53 21.01.2019
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Diagram 55: 130 — 150 GHz, Modulation QPSK, Symbolic name: BMTL,¢, antenna aligned
to PAAM 0, EIRP Horizontal polarization

MultiView * 110-130GHz 130-150GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
® SWT 1=z ® VBW 3 MHz Mode Auto Sweep

TOF Inp: ExtMix D
1 Frequency Sweep

146.691187 GHz
-10 dBm
H1 -13.000 dBm
-40 d
-50 d
-60 dBm
-70 dBrm
-80 dBm
-50 dBrm
130.0 GHz 87001 pts 2.0 GHz/ 150.0 GHz

Measuring... NENNNNNEN W 2L

11:08:23

11:08:24 21.01.2019

Diagram 56: 130 — 150 GHz, Modulation QPSK, Symbolic name: BMTLq, antenna aligned
to PAAM 0, EIRP Vertical polarization

Multiview 110-130GHz 130-150GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
@ 8WT 1s ® VBW 3MHz Mode Auto Sweep

TOF Inp: ExtMix O
1 Frequency Sweep

146.162918 GHz
-10 di

H1 -13.000 dBm

=40 df

-50 dem

-60 dBrr

=70 dl

-B0 dBr

-90 dl

130.0 GHz 87001 pts 2.0 GHz/ 150.0 Ghiz
measuring... [IHNERENEN a L1201

10:57:54

10:57:55 21.01.2019
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Diagram 57: 130 — 150 GHz, Modulation QPSK, Symbolic name: MTH, ¢, antenna aligned to
PAAM 0, EIRP Horizontal polarization

MultiView * 110-130GHz 130-150GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
® SWT 1=z ® VBW 3 MHz Mode Auto Sweep

TOF Inp: ExtMix D
1 Frequency Sweep

146.344755 GHz
-10 dBm
H1 -13.000 dBm
-40 d
-50 d
-60 dBm
-70 dBrm
-80 dBm
-50 dBrm
130.0 GHz 87001 pts 2.0 GHz/ 150.0 GHz

Measuring... NENNNNNEN W 2028

11:18:24

11:18:25 21.01.2019

Diagram 58: 130 — 150 GHz, Modulation QPSK, Symbolic name: MTH o, antenna aligned to
PAAM 0, EIRP Vertical polarization

Multiview 110-130GHz 130-150GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
@ 8WT 1s ® VBW 3MHz Mode Auto Sweep

TOF Inp: ExtMix O
1 Frequency Sweep

146.416938 GHz
-10 di

H1 -13.000 dBm

=40 df

-50 dem

-60 dBrr

=70 dl

-B0 dBr

-90 dl

130.0 GHz 87001 pts 2.0 GHz/ 150.0 Ghiz
measuring... [INNERENEN o L1201

10:53:34

10:54:35 21.01.2019
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Diagram 59: 150 — 170 GHz, Modulation QPSK, Symbolic name: BMTL,¢, antenna aligned
to PAAM 0, EIRP Horizontal polarization

MultiView 150-170GHz 170-190GHz 190-200GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
® SWT 1=z ® VBW 3 MHz Mode Auto Sweep

TOF Inp: ExtMix G

1 Frequency Sweep Clrw — 2Rm Max
-22,97 dBm
156.231308 GHz

-10 derr

H1 -13.000 dem

-20 dl

-40 dl

-50 df

-60 dem

-70 dBrr

-80 dem

-90 dBrr

150.0 GHz 87001 pts 2.0 GHz/ 170.0 GH=
Measuring... NENNNNNEN W 20i2s

15:06:12

15:06:13 21.01.2019

Diagram 60: 150 — 170 GHz, Modulation QPSK, Symbolic name: BMTL, antenna aligned
to PAAM 0, EIRP Vertical polarization

Multiview 150-170GHz 170-190GHz 190-200GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
@ 8WT 1s ® VBW 3MHz Mode Auto Sweep

TOF Inp: ExtMix G

1 Frequency Sweep 1Rm Clrw - 2R Max
M1[2] -22.06 dBm
156.669923 GHz

-10 di

H1 -13.000 dBm

=40 df

-50 dem

-60 dBrr

=70 dl

-B0 dBr

-90 dl

150.0 GHz 87001 pts 2.0 GHz/ 170.0 Ghiz
measuring... [IHNERENEN o L1201

1a:21:50

14:21:51 21.01.2019
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Diagram 61: 150 — 170 GHz, Modulation QPSK, Symbolic name: MTH, ¢, antenna aligned to
PAAM 0, EIRP Horizontal polarization

MultiView 150-170GHz 170-190GHz 190-200GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
® SWT 1=z ® VBW 3 MHz Mode Auto Sweep

TOF Inp: ExtMix G

1 Frequency Sweep C
M1[2]

—

52.892725 GHz
-10 derr

H1 -13.000 dem

~20 df 5K

-40 dl

-50 df

-60 dem

-70 dBrr

-80 dem

-90 dBrr

150.0 GHz 87001 pts 2.0 GHz/ 170.0 GH=
Measuring... NENNNNNEN W 20i2s

15:08:03

15:08:03 21.01.2019

Diagram 62: 150 — 170 GHz, Modulation QPSK, Symbolic name: MTH o, antenna aligned to
PAAM 0, EIRP Vertical polarization

Multiview 150-170GHz 170-190GHz 190-200GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
@ 8WT 1s ® VBW 3MHz Mode Auto Sweep

TOF Inp: ExtMix G

1 Frequency Sweep 1Rm Clrw - 2R Max

M1[2] -22.06 dBm
156.669923 GHz

-10 d

H1 -13.000 dBm

=40 df

-50 dem

-60 dBrr

=70 dl

-B0 dBr

-90 dl

150.0 GHz 87001 pts 2.0 GHz/ 170.0 GHz
measuring... [IHNERENEN L eviies

14:20:18 21.01.2019
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Diagram 63: 170 — 190 GHz, Modulation QPSK, Symbolic name: BMTL,¢, antenna aligned
to PAAM 0, EIRP Horizontal polarization

MultiView 150-170GHz 170-190GHz 190-200GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
® SWT 1=z ® VBW 3 MHz Mode Auto Sweep

TOF Inp: ExtMix G
1 Frequency Sweep

189.925403 GHz
-10 dBm
H1 -13.000 dBm
-40 d
-50 d
-60 dBm
-70 dBrm
-80 dBm
-50 dBrm
170.0 GHz 87001 pts 2.0 GHz/ 190.0 GHz

Measuring... NENNNNNEN W 2L

15:05:44

15:05:44 21.01.2019

Diagram 64: 170 — 190 GHz, Modulation QPSK, Symbolic name: BMTLq, antenna aligned
to PAAM 0, EIRP Vertical polarization

Multiview 150-170GHz 170-190GHz 190-200GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
@ 8WT 1s ® VBW 3MHz Mode Auto Sweep

TOF Inp: ExtMix G

1 Frequency Sweep 2R A

M1[2] 18.80 dBm
189.930690 GHz
-10 d
H1 -13.000 dBm

-40 d

-50 dBm

-60 dBrm

-70 d

-80 dBrm

-00 d

170.0 GHz 87001 pts 2.0 GHz/ 190.0 GHz

Measuring... HERNEEEN b 21;:::::

14:22:21 21.01.2019
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Diagram 65: 170 — 190 GHz, Modulation QPSK, Symbolic name: MTH, ¢, antenna aligned to
PAAM 0, EIRP Horizontal polarization

MultiView 150-170GHz 170-190GHz 190-200GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
® SWT 1=z ® VBW 3 MHz Mode Auto Sweep

TOF Inp: ExtMix G
1 Frequency Sweep

-10 derr

H1 -13.000 dem

-40 dl

-50 df

-60 dem

-70 dBrr

-80 dem

-90 dBrr

170.0 GHz 87001 pts 2.0 GHz/ 190.0 GH=
Measuring... NENNNNNEN W 202

15:08:30

15:08:31 21.01.2019

Diagram 66: 170 — 190 GHz, Modulation QPSK, Symbolic name: MTH o, antenna aligned to
PAAM 0, EIRP Vertical polarization

Multiview 150-170GHz 170-190GHz 190-200GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
@ 8WT 1s ® VBW 3MHz Mode Auto Sweep

TOF Inp: ExtMix G

1 Frequency Sweep 2R A

M1[2] 19.40 dBm
189.914829 GHz
-10 d
H1 -13.000 dBm

-40 d

-50 dBm

-60 dBrm

-70 d

-80 dBrm

-00 d

170.0 GHz 87001 pts 2.0 GHz/ 190.0 GHz

measuring... [IHNERENEN a L1201

1a:19:50

14:19:50 21.01.2019
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Diagram 67: 190 — 200 GHz, Modulation QPSK, Symbolic name: BMTL ¢, antenna aligned
to PAAM 0, EIRP Horizontal polarization

Multiview 150-170GHz 170-190GHz 190-200GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
® SWT 13 ® VBW 3MHz Mode Auto Sweep
TOF Inp: ExtMix G

1 Frequency Sweep 1Rm Clrw  2Rm Max
M1[2] -19.20 dBm
190.379196 GHz

H1 -13.000 dBm

-30 dB

-40 derr

-50 dl

-60 dB

-70 dem

-80 dl

-390 dem

190.0 GHz 44001 pts 1.0 GHz/ 500.0 GHz
Measuring... [THNERENEN o 2Lorom

15:04:41

15:04:41 21.01.2019

Diagram 68: 190 — 200 GHz, Modulation QPSK, Symbolic name: BMTL ¢, antenna aligned
to PAAM 0, EIRP Vertical polarization

MultiView = 150-170GHz 170-190GHz 190-200GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
® SWT 1=z ® VBW 3 MHz Mode Auto Sweep

TOF Inp: ExtMix G
1 Frequency Sweep

M1i[2]
190.497148 GHz
-10 dBrr

H1 -13.000 dem

-30 dern

-40 dl

-50 dB

-60 dem

-70 dBrr

-80 dem

-90 dBrr

190.0 GHz 44001 pts 1.0 GHz/ 500.0 Gz
Measuring... [HRRNRNER g 2020

14:22:48

14:22:48 21.01.2019
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Diagram 69: 190 — 200 GHz, Modulation QPSK, Symbolic name: MTH, ¢, antenna aligned to
PAAM 0, EIRP Horizontal polarization

MultiView = 150-170GHz 170-190GHz 190-200GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
® SWT 1=z ® VBW 3 MHz Mode Auto Sweep

TOF Inp: ExtMix G

1 Frequency Sweep C
M1[2]

190.463512 GHz
-10 dBm
H1 -13.000 dBm
-40 d
-50 d
-60 dBm
-70 dBrm
-80 dBm
-50 dBrm
190.0 GHz 44001 pts 1.0 GHz/ 200.0 GHz

Measuring... NENNNNNEN W 20i2s

15:00:05

15:09:06 21.01.2019

Diagram 70: 190 — 200 GHz, Modulation QPSK, Symbolic name: MTH o, antenna aligned to
PAAM 0, EIRP Vertical polarization

Multiview 150-170GHz 170-190GHz 190-200GHz .

Ref Level 0.00 dBm ® RBW 1 MHz
@ 8WT 1s ® VBW 3MHz Mode Auto Sweep
TOF Inp: ExtMix G

1 Frequency Sweep

M1[2]
190.065794 GHz
-10 df

H1 -13.000 dBm

-30 dl

=40 df

-50 dem

-60 dBrr

=70 dl

-B0 dBr

-90 dl

190.0 GHz 44001 pts 1.0 GHz/ 200.0 GHz
measuring... [IHNERENEN Wa L1201

1a:10:12

14:19:12 21.01.2019
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Photos of test object

Front side Rear side
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SFP module Data 1:

RDH 102 653 Delta Electronics Inc
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