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Summary
Standard Listed part of Compliant
FCC CFR 47 part 30
2.1046 RF power output Yes
2.1049 Occupied bandwidth Yes
2.1053 Field strength of spurious radiation Yes
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Description of the test object

Equipment:

Hardware revision state:

Tested configuration:
Frequency band:

IBW:

Nominal Output power

(EIRP):
RF configurations:

Antenna beam steering:

Channel bandwidth(s)/
Sub Carrier Spacing:

Modulations:
Emission designators:

Emission designators
Carrier Aggregation:

RF power Tolerance:

Street Macro radio, SM 6701 B261

Product number: KRK 101 01/1

FCC ID: TASAKRK10101

RI1C

3GPP NR TDD

TX/ RX: 27500 — 28350 MHz

400 MHz

53 dBm/ Polarization

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

Azimuth £60 deg, elevation +15 deg

100 MHz/ 120 kHz

QPSK, 16QAM and 64QAM
95MOW7D

195SMW?7D (2x 100 MHz), 308MW7D (3x 100 MHz)
396MW7D (4x 100 MHz)

+1.5/-2.0 dB

The information above is supplied by the manufacturer.

RISE Research Institutes of S weden 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 found to represent 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 1.33 dB was added to the test results.

RISE Research Institutes of S weden AB
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Measurements

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

Far field distance for power, OBW and Band edge measurements is 3.5 m, based on the EUT
antenna dimensions and the highest transmitter frequency (28.35 GHz).

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

Frequency range Far field distance Measured distance
[GHz] [m] [m]
18 -26.5 0.73 4
26.5-40 0.49 4
40 - 60 0.34 3
60 — 80 0.18 1
80 — 100 0.16 1

Formula for far field distance calculation:

R =2x D2/}
References

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

CFR 47 part 30, October 2018

ANSI C63.26-2015

KDB 842590 D01 Upper Microwave Flexible Use Service V01
3GPP TS 38.141-2 V15.2.0 (2019-06)

3GPP TR 37.842 V13.2.0 (2017-03)

RISE Research Institutes of S weden AB
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RISE Measurement equipment

Calibration Due | RISE number
Anechoic chamber, Hertz 2020-11 BX50194
R&S FSW 43 2020-09 902 073
R&S ESU 2020-07 901 553
R&S ZNB 40 2020-07 BX50051
RF Cable VNA-calibration 2020-01 BX50189
RF Cable VNA-calibration 2020-01 BX50190
RF Cable 2020-04 BX50236
RF Cable 2020-09 BX50192
Bilog antenna Schaffner 6143A 2021-08 504 079
Flann STD Gain Horn Antenna 20240-20 - BX92412
Flann STD Gain Horn Antenna 22240-20 - BX92413
Flann STD Gain Horn Antenna 24240-20 - BX92414
Flann STD Gain Horn Antenna 26240-20 - BX92415
Flann STD Gain Horn Antenna 27240-20 - BX92416
Mixer FS-Z60 2020-12 BX90566
Mixer FS-7Z90 2021-01 BX90567
Mixer FS-Z110 2020-07 BX81425
Miteq, Low Noise Amplifier 2020-01 503 278
EMCO Horn Antenna 3115 2021-07 502 175
EMCO Horn Antenna 3115 2022-02 902212
EMCO Horn Antenna 3116 2021-07 503 279
uComp Nordic, Low Noise Amplifier 2020-01 901 544
RF Cable 2020-01 BX81431
RF Cable 2020-04 BX81423
RF Cable 2020-09 503 681
RF Cable FSW-B21 2020-10 BX62069
RF Cable FSW-B21 2020-10 BX62073
Temperature and humidity meter, Testo 615 2020-06 503 498

EAB Measurement equipment

Calibrated at RISE before testing.

Calibration Due S/N
SWHO010 HPF 30-40 GHz 2020-09 ST010619225
SSL036 LPF 26.5 GHz 2020-09 ST012717003

RISE Research Institutes of S weden AB
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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: 2019-09-24.

Manufacturer’s representative

Mikael Jansson, Ericsson AB.

Test engineers

Tomas Lennhager and Karl Flysjo, RISE

Test participant(-s)

Mikael Jansson, Henry Liu, Xiang Yue and Allen Hu. Ericsson AB.

RISE Research Institutes of S weden AB
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Test frequencies used for radiated measurements

Date Reference

2019-10-17  9P06454

Frequenc .

Hocl/ Very Symbolic Comment

[MHz] name
27550.08 BL oo 100 MHz BW, TX bottom Lower
band

27874.92 TL10o0 100 MHz BW, TX Top Lower band
27975.00 BHi0 égngHZ BW, TX Bottom High
28299.96 THioo 100 MHz BW, TX Top High band
27550.08 BL2100 100 MHz BW, TX 2 carrier Bottom
27650.04 Lower band

28200.00 TH2 100 100 MHz BW, TX 2 carrier Top
28299.96 High band

27550.08 .

27650.04 BL3100 IIJ(())(\))v glginlzw, TX 3 carrier Bottom
27849.96

27530.08 100 MHz BW, TX 3 carrier Bottom
27650.04 BCA3100 Lower band for CA

27849.96

27999.96 100 MHz BW, TX 3 carrier Top
28200.00 TH3100 High band

28299.96

27550.08

27650.04 BL4 100 100 MHz BW, TX 4 carrier Bottom
27750.00 Lower band

27849.96

27999.96

28099.92 THd100 100 MHz BW, TX 4 carrier Top
28200.00 High band

28299.96

RISE Research Institutes of S weden AB
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Test setup: radiated measurements

1. Test object

Ext. alarm }—

Power —‘

GPS LMT TNA | 120 V AC 60Hz

Ground

3. GPS

2. Test system

Test object:

1. |AC: SM 6701, KRK 101 01/1, rev. R1C, s/n: E23A768788

With Radio Software: CXP2030055/1, rev. R2B206, RBS Software: CXP9024418/6,
rev. R77A152F1

FCC ID: TASAKRK 10101

Functional test equipment:

2. | Computer, Apple Mac mini, BAMS - 100196432

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

Interfaces:
Power input configuration AC: 120 VAC 60Hz Power
LMT, shielded multi-wire Signal
TN A, shielded multi-wire Signal
GPS, shielded multi-wire Signal
EXT Alarm, shielded multi-wire Signal
TN B, Optical Interface Link, single mode opto fibre Signal
TN C, Optical Interface Link, single mode opto fibre Signal
Ground wire Ground

RISE Research Institutes of S weden AB
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RF power output measurements according to CFR 47 §30.202

Date Temperature Humidity
2019-09-30 24°C+3°C 28% +5%
2019-10-01 23°C+£3°C 30 %+ 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).

-
w

i
Referehce o
antenta Receiving

|
antenna !

i 3

vV

E: Network analyzer output connector A
Y P 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

Stage 1 - Calibration:

1) 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.

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

3) 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 LFgirp, e—p, which is
equivalent to 20log|S21| (dB) obtained by the network analyzer:
LFerp, e-p: Pathloss between E and D in figure 1.

4) Measure the cable loss, LFgre, eF between the reference antenna connector and the
network analyzer connector:

RISE Research Institutes of S weden AB
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LFerp, e—r: Cable loss between E and F in figure 1.

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

Lewrp ca, A-p = LFERp, =D + GrEF ANT EIRP, A—F -LFEIRP, ESF.

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)

Test Setup, measuring distanc

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 rut ere,p, D in figure 1.

Calculate the EIRP with the following formula:

EIRP = Pr tur Erp, b LERP cal, A—D

e dm:
L

Lmamom A D4 |

a8 a4 4 4
1._1415.._.._ Wy Wy |

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 BX92413

RF Cable BX81423
Testo 615, temperature and humidity meter 503 498

Measurement uncertainty: 3.3 dB

RISE Research Institutes of Sweden AB
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Single carrier

Beam index 0 Boresight, Bandwidth 100MHz
Rated output power per 100 MHz EIRP, 1x 53 dBm/ Polarization.

Output power per 100 MHz, EIRP [RMS dBm]
Vertical/ Horizontal
Modulation Symbolic PAAM 0
name
QPSK BL1oo 53.25/ 52.90
QPSK TL 100 52.57/52.42
QPSK BHioo 52.79/ 52.80
QPSK THioo 52.38/52.37
2-Carrier

Beam index 0 Boresight, Bandwidth 100MHz
Rated output power per 100 MHz EIRP, 2x 50.0 dBm/ Polarization.

Output power per 100 MHz, EIRP [RMS dBm]
Vertical/ Horizontal
Modulation Symbolic Carrier 1 Carrier 2
name
QPSK BL2100 50.47/49.97 51.05/50.22
QPSK TH2100 49.81/49.78 49.66/ 49.19

RISE Research Institutes of S weden AB
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3-Carrier

Date

2019-10-17

Beam index 0 Boresight, Bandwidth 100MHz

Rated output power per 100 MHz EIRP, 3x 48.2 dBm/ Polarization.

Reference

9P06454

Page
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Output power per 100 MHz, EIRP [RMS dBm]
Vertical/ Horizontal
Modulation Symbolic Carrier 1 Carrier 2 Carrier 3
name
QPSK BL3100 48.70/ 47.80 49.02/ 48.86 49.66/49.31
QPSK TH3100 48.11/47.48 48.09/47.76 48.23/47.97
4-Carrier

Beam index 0 Boresight, Bandwidth 100MHz
Rated output power per 100 MHz EIRP, at 4x 47.0 dBm/ Polarization.

Output power per 100 MHz, EIRP [RMS dBm]
Vertical/ Horizontal
Modulation Symbolic Carrier 1 Carrier 2 Carrier 3 Carrier 4
name
QPSK BL4 100 47.70/ 46.85 | 48.09/48.00 | 48.35/48.05 | 48.55/48.45
QPSK TH4 100 47.30/46.50 | 47.29/47.42 | 47.25/46.84 | 47.12/47.06
Limits

CFR47 §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 |

RISE Research Institutes of S weden AB
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Occupied bandwidth measurements according to CFR47 §2.1049

Date Temperature Humidity
2019-09-30 24°C+3°C 28% +5%
2019-10-01 23°C+3°C 30%+5%
2019-10-03 23°C+£3°C 21 %+ 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 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:

Aamamm A s 4 |

S aaa a4 4 4
- 4 $ 48,80

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 BX92413

RF Cable BX81423
Testo 615, temperature and humidity meter 503 498

Measurement uncertainty: 3.3 dB

RISE Research Institutes of Sweden AB
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Results
Bandwidth: 100MHz
Modulation: QPSK
Diagram | Symbolic name Polarization Occupied BW
(99%) [MHZz]
1 BL10o Hor 95.856
2 BL10o Ver 95.613
3 TL10o Hor 95.529
4 TLi0o Ver 95.451
5 BHioo Hor 94.968
6 BHio Ver 94.938
7 THigo Hor 95.564
8 THioo Ver 95.497

Carrier Aggregation, Bandwidth: 100MHz, Modulation: QPSK

Diagram | Symbolic name Polarization Occupied BW
(99%) [MHz]

9 CAzXloo Hor 194.946

10 CAax100 Ver 195.029

11 CAsxi00 Hor 296.946

12 CAsx100 Ver 307.580

13 CA4X100 Hor 394.798

14 CA4X100 Ver 395.763

RISE Research Institutes of S weden AB

Page

16 (53)



REPORT

2019-10-17

Diagram 1:
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powerz
© RBW 1 MHz

© Att 10.dB @ SWT 100 ms ® VBW 3MHz Mode Auto Sweep
26_5-30GHz 4m"

Ref Level 69.65 dBm
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S6L
Count 300/300

M1[1]  43.72 dBm|
27.550080 GHz|

A VAl S,

w TR A S Y !
. N \
(-

i Pa—— VH ]

e [,
0 . o
Ay e
o
-0
0
CF27.55 Gz 1501 pts 0.0z Shan 500.0 Mz

[2 Marker Table

ML 1 27.55008 GHz 43.72 dBm Oce B 95.855899998 MHz
T 1 27.502453 GHz 37.89 dBm Oce Bu Centroid 27.550381336 Gz
2 i 27.598309 GHz 34.92 dBm Oce Bu Frag Offeet 381.335874886 khz

10:54:46 30.09.2019

Diagram 2:

Nltiew 26530500 Power2 B outy
Ref Level 69.65 dBm © RBW 1 MHz
© At 10dB ® SWT 100 ms ® VBW 3MHz Mode Auto Sweep
6701 PL 26_5-30GHz 4m
andwidth

Raady

SGL
Count 300/300

MI[1] 44,15 dBm|
27.550080 GHz|

i

T AP A Y

AT ADEERY PRSP

I

i,

CF 27.55 GHz 1501 pts

30.0 MHz, Span 300.0 MHz

ML 1 27.55008 GHz 44.15 dBm
T 1 27.502508 GHz 33.61 dBm
12 1 27.59812 GHz 36.60 dBm

Oce Bu 95.612829128 MHz

Oce Bw Centrold
Occ Bw Freq Offset

27.550313998 GHz
313.998003922 kHz

10:50:34 30.092019

Diagram 3:

i 26530000 B B [ x B B - [ x|
Ref Level 69,65 dBm © RBW 1 MHz
© Au 1008 ® SWT 100 ms ® VBW 3MHz Mode Auto Sweep
o

Ready e 0

sGL
Count 300/300

1
Mi[1]  41.89 dBm|
27.874920 GHz|

b
o e A AN ANATIN A BN A e AN 2

20 / e
e " RS
0 i N N
Mot P
o
-0
0
[CF 27.87492 GHz. 1501 pts 0.0 MHz, Span 300.0 MHz

[2 Marker Table

ML 1 27.87492 GHz 41.89 dBm 95.528566626 MHz
T 1 27.827092 GHz 37.44 dBm Oce Bw Centrold 27.87485676 GHz
12 1 27.922621 GHz 38.23 dBm Qce B Freq Offset -63.240149025 kHz

11:26:16 30.09.2019
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Nvien, % 26530600 T < I B <

Ref Level 69.65 dBm © RBW 1 MHz S6L
© Att 10.dB @ SWT 100 ms ® VBW 3MHz Mode Auto Sweep Count 300/300
26_5-30GHz 4m"

M1[1]  43.77 dBm|
27.874920 GHz|

1~ A AN N A AN A2

20 e / \ S
i P
™ T N S

0 e =

Ao gy S ot
o
-0
2
|CF 27.87492 GHz. 1501 pts 0.0 MHZ, Span 300.0 MHz.

[2 Marker Table

Mt 1 27.87492 GHz 43.77 dBm Occ Bw 95.451150242 MHz
Ti 1 27.827146 GHz 37.96 dBm Occ Bw Centroid 27.874871944 GHz
T2 1 27.022598 GHz 38.67 dBm. Occ Bw Freg Offset -48.055734932 kHz.
Raady e 0

11:11:36 30.09.2019

Diagram 5:

i 26530000 [T < [ I % =

Ref Level 69.65 dBm ® RBW 1 MHz SGL.
- Att 10 dB ® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep Count 300/300
TDF 6701 PL 26_5-30GHz 4m
an idth
MI[1]  43.66 dBm
27.975000 GHz
s
w
- o
o AP A ANA AN A A AN NN T2
/ |
0
/ \
20 pr—— - oy
e e
0 et e
A R
0
10
2
[CF 27.975 GHz 1501 pts 30.0 MHz, Span 300.0 MHz
M1 1 27.975 GHz 43.66 dBm e Bw 94.968187583 MHz
Tt 1 27927565 GHz 40.71 dBm Occ Bw Centroid 27.975048735 GHz
T2 1 28.022533 GHz. 38.84 d8m Occ Bw Freq Offset. 48.735255463 kHz
Ready e

119406 30.092019

Diagram 6:

i 26530000 B B [ x B B - [ x| .

Ref Level 62.65 dBm © RBW 1 MHz sGL
105 ® SWT 100 ms ® VBW 3MHz Mode Auto Sweep Count 300/300

1
Mi[1]  43.92 dBm
27.975000 GHz
<0
w©
s
» Pt AR A AN M o AVl N S T2
)/ 1
20 \
/ i
M .
prow N
P e
T .
10 . 2
o A e
o
10
-2
CF 27.975 GHz 1501 pts 0.0 MHz, Span 300.0 MHz
[2 Marker Table
ML 1 27.975 GHz 43.92 dBm e B 94.938445227 MHz
T 1 27.927598 GHz 40.52 dam Qec Bw Centroid 27.975067546 GHz
12 1 28022537 GHz 39.32 dBm Occ Bw Freq Offset 67.545621273 kHz
Ready L[] [

11:30:56 30.09.2019
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Diagram 7:

romrz

Ref Level 69.65 dBm

Date

2019-10-17

© RBW 1 MHz

B <

10.dB @ SWT 100 ms ® VBW 3MHz Mode Auto Sweep
6_5.30GHz dm"

Reference

9P06454

S6L
Count 300/300
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e
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o
=
0
[CF 28.29996 GHz 1501 pts 0.0 MHZ, Span 300.0 MHz.

[2 Marker Table

ML 1 28.14996 GHz 7.22 dBm Oce B 95.564403402 MHz
T 1 28.25204 GHz 37.17 dBm Oce Bu Centroid 28.299822543 Gz
2 i 28.347605 GHz 39.28 dBm Oce Bu Frag Offeet -137.456760788 kiz

11:53:51 30.09.2019

Diagram 8:

Pomrz

Ref Level 69.65 dBm

© RBW 1 MHz

I % =

Raady

SGL

© At 1006 ® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep Count 300/300
TDF “6701 PL 26_5-30GHz 4m”
pied Bandwidth
MI[1] 6.86 dBm
28.149960 GHz|
@
w
o0 ey LA M A 2
© A
|
. . e
e
P e,
10 ~ =
it N oy [Py
o dm-
-10
20
[CF 28.20906 Gz 1501 pts 30.0 MHZ Span 300.0 MHz

ML 1
T 1
12 1

28.14996 GHz
28.252099 GHz
28.347595 GHz

6.86 dBm Oce Bu
37.42 dBm Oce Bu Centroid
39.44 dBm

Occ Bw Freq Offset

95.497370079 MHz
28.299847487 GHz
-112.512686253 kiz
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| x [

s | x [
Ref Level 69,65 dBm ©RBW 2MHz

10 dB @ SWT 100 ms @ VBW 20 MHz Mode Auto Sweep
6_5.30GHz dm"

wanseez

Reference

9P06454

L
Count 300/300

43.91 dBm)
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2

T
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PO S

T

WA, it |

—

R
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CF27.6 GHz. 1501 pts

100.0 MHz,

Span 1.0 GHz

[2 Marker Table

ML 1 27.55 GHz 44.04 dBm Oce B

T 1 27.502605 GHz 41.53 dBm Oce Bw Centroid
T2 1 27.697551 GHz 4189 dBm Oct Bu Freq Offeet
M2 1 2 GHz 43.91 dBm

194.945729193 MHz
27.600077799 GHz
77.79914856 kHz

09:19:35 03102019

Diagram 10:

B -~

| x [

e | x e
Ref Level 69.65 dBm ©RBW 2MHz

© At 10.dB ® SWT 100 ms ® VBW 20 MHz Mode Auto Sweep
‘6701 PL 26_5-30GHz 4m"
pied Bandwidth

wassane

Raady
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[
0
|
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v
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|CF 27.6 GHz 1501 pts 100.0 MHz, Span 1.0 GHz

[7 Marker Table

ML 1 27.55 GHz 44.32 dBm Occ Bw

il 1 27.502541 GHz 42.45 dem Occ Bw Centroid
T2 1 27.697571 GHz 43.22 dem Occ Bw Fraq Offset
M2 1 2 Hz 45.40 dBm

195.029256895 MHz
27.600055896 GHz
55.895676666 kHz
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Diagram 11:

Ref Level 62.65 dBm © RBW 3MHz

- At 1005 ® SWT 100 ms ® VBW 20 MHz Mode Auto Sweep
TDF "6701 PL 26_5-30GHz 4m"

Ready e e

Count 300/300

1 Occupied Bandwidth 1Pk Max

M2[1] 44.30 dBm|
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° MI[1] 3321 dBm|
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w -
, R
o
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k
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[2 Marker Table
ML 1 27.55 GHz 43.21 dBm Occ Bw 296.945683662 MHz
T 1 27.501956 GHz 39.68 dBm Occ Bw Centroid 765042906 GHz.
T2 1 27.798902 GHz 34.81 dBm Occ Bw Freq Offset 429.060353386 kHz
M2 1 27.65 GHz 44.30 dBm
M3 1 27.75 GHz 43.56 dBm
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oREW 3Miz sat
- Att 10 dB ® SWT 100 ms ® VBW 20 MHz Mode Auto Sweep Count 300/300
6_5-30GHz 4m"
M2ll) | 4413 dom
| 27,6500 ot
M1[1] 44.19 dBm|

27.550000 GHz|
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[CF 27.65 GHz 1501 pts

100.0 MiHz, Span 1.0 GHz

[2 Marker Table

ML 1 27.55 GHz 44.19 dBm Oce B 307.579524425 MHz
T 1 27.492555 GHz 23.03 dBm Oce Bw Centroid 27.646344652 GHz
T2 1 27.800134 GHz 33,03 dBm Oce Bu Freq Offeet -3.655347712 MHz
M2 1 E z 44.13 dBm
M3 i 27.75 GHz 43.44 dBm

09:55:17 03102019

Diagram 13:

N, Doz S < e

Ref Level 69.65 dBm © RBW 5 MHz
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- At 10 dB ® SWT 100 ms ® VBW 20 MHz Mode Auto Sweep Count 300/300
TDF "6701 PL 26_5-30GHz 4m"
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09:36:29 03.10.2019

RISE Research Institutes of Sweden AB

Ready




REPORT

RI
SE

2019-10-17

Reference

9P06454

Page

22 (53)

Field strength of spurious radiation measurements according to

CFR 47§30.203

Date Temperature Humidity
2019-10-01 23°C+3°C 30%+5%
2019-10-02 23°C+3°C 23 % +5%
2019-10-03 23°C+3°C 21 % +5%
2019-10-04 23°C+3°C 20%+5%
2019-10-07 23°C+3°C 18% + 5%
2019-10-08 23°C+£3°C 21 %+ 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 — 100 GHz
A propagation loss in free space was calculated. The used formula was

y = 2010g(4”D

For 40 — 60 GHz D was 3.0 m and for 60 — 100 GHz D was 1.0 m.

j, ¥ is the propagation loss and D is the antenna distance.

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).

A 8

Referehce

)
RPN
antenr:,a Receiving:

F antenna ! ¢ é
= - §

E: Network analyzer output connector
F: Reference antenna connector

NV

RF out RF in

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
Stage 1 - Calibration:

1) 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.
2) Install the reference antenna with its beam peak direction and the height of its phase

centre aligned with the receiving antenna.
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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:

LFerp, e-p: Pathloss between E and D in figure 1.

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

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

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

Lewrp ca, A-p = LFERp, =D + GrEF ANT EIRP, A—F -LFEIRP, ESF.

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 rut erp,p, D in figure 1.

Calculate the EIRP with the following formula:

EIRP = Pr rut EIRP, DT LERP cal, D

The measurement procedure was as the following:

1.

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 D01 chapter 4.4. Overview of the methods.

a. Two Cut method according to KDB 842590 D01 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 DO1 chapter 4.4.2.3

1.
il.

iii.
1v.

V.

EUT set in vertical orientation

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

EUT set in horizontal orientation

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

TRP is calculated using the formula in Appendix E of KDB 842590
DO1

c. EIRP to Conducted Power Conversion in Band Edge Using Antenna Gain
according to KDB 842590 D01 chapter 4.4.2.5

1.

ii.

iil.

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)

Sum the radiated power Horizontal and Vertical polarisations for total
conducted power level/BW.

Evaluate the pass/fail decision by comparing total conducted power
level/BW against the applicable TRP limit.
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The test set-up during the spurious radiation measurements is shown in the pictures below:

distance was 3m

30 MHz — 1 GHz vertical orientation: the measuring
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1 GHz — 40 GHz vertical orientation: the measuring distance was 4m

A

4 4

Taws I NN
FE S S VYNNI

&'

L‘.sl_"l-‘_..._ & A
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40 GHz — 60 GHz vertical orientation: the measuring distance was 3m
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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 503279
Bilog antenna Schaffner 6143 504 079
Flann STD Gain Horn Antenna 20240-20 BX92412
Flann STD Gain Horn Antenna 22240-20 BX92413
Flann STD Gain Horn Antenna 24240-20 BX92414
Flann STD Gain Horn Antenna 26240-20 BX92415
Flann STD Gain Horn Antenna 27240-20 BX92416
Mixer FS-Z60 BX90566
Mixer FS-Z90 BX90567
Mixer FS-Z110 BX81425
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
RF Cable BX81423
RF Cable 503 681
RF Cable FSW-B21 BX62069
RF Cable FSW-B21 BX62073
Temperature and humidity meter, Testo 615 503 498

EAB Measurement equipment

Calibrated at RISE before testing

S/N

SWHO010 HPF 30-40 GHz ST010619225
SSL036 LPF 26,5 GHz ST012717003
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The diagrams represents worst case configurations for each frequency range.

Diagram | Symbolic Pol Frequency range Measurement method “Early exit?”
name

15a BLigo Hor 30-1000 MHz Pre scan EIRP Yes

15b BLioo Ver 30-1000 MHz Pre scan EIRP Yes

16a BLioo Hor 1-18 GHz Pre scan EIRP Yes

16b BL1oo Ver 1-18 GHz Pre scan EIRP Yes

17a BL1oo Hor 18-26.5 GHz Pre scan EIRP No

17b BLigo Ver 18-26.5 GHz Pre scan EIRP No

17¢ | BLus | Hor/Ver | 25.47-25.57 GHz Two cut TRP Compliant to
TRP limit

18a BL1oo Hor 26.5-30 GHz Pre scan EIRP No

18b BLioo Ver 26.5-30 GHz Pre scan EIRP No

18¢ BLioo Hor 27-27.51 GHz Pre scan EIRP No*

18d BLigo Ver 27-27.51 GHz Pre scan EIRP No*

18¢ | BLiw | HorVer | 273-275GHz | Pattermmultiplication TRp | COmPliant to
TRP limit

19a BL3100 Hor 27-27.51 GHz Pre scan EIRP No*

19b BL300 Ver 27-27.51 GHz Pre scan EIRP No*

19 | BL3w | Hor/Ver | 273-275GHz | Pattern multiplication TRp | COmPliant to
TRP limit

20a TLioo Hor 27.625-28.225 GHz Pre scan EIRP Yes*

20b TL 0o Ver 27.625-28.225 GHz Pre scan EIRP Yes*

2la BHigo Hor 27.625-28.225 GHz Pre scan EIRP Yes*

21b BHi o Ver 27.625-28.225 GHz Pre scan EIRP Yes*

22a THioo Hor 26.5-30 GHz Pre scan EIRP No

22b THioo Ver 26.5-30 GHz Pre scan EIRP No

22¢ THioo Hor 28.34-28.85 GHz Pre scan EIRP No*

22d THioo Ver 28.34-28.85 GHz Pre scan EIRP No*

2¢ | THue | Hor/Ver | 2835:28.55GHz | Patternmultiplication TRP | COmpliant o
TRP limit

23a TH3 100 Hor 28.34-28.85 GHz Pre scan EIRP No*

23b TH3 100 Ver 28.34-28.85 GHz Pre scan EIRP No*

23c | TH3wn | Hor/Ver | 28.35-28.85GHz | Patternmultiplication TRP | COmpliant o
TRP limit

24a BL1oo Hor 30-40 GHz Pre scan EIRP No

24b BLioo Ver 30-40 GHz Pre scan EIRP No

25¢ | BLuw | Hor/Ver | 30.57-30.67 GHz Two cut TRP Compliant o
TRP limit

26a BLioo Hor 40-60 GHz Pre scan EIRP Yes

26b BLioo Ver 40-60 GHz Pre scan EIRP Yes

27a BLioo Hor 60-80 GHz Pre scan EIRP Yes

27b BL1oo Ver 60-80 GHz Pre scan EIRP Yes

28a BLioo Hor 80-100 GHz Pre scan EIRP Yes

28b BLioo Ver 80-100 GHz Pre scan EIRP Yes

* Conducted power calculated using antenna gain.
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Measurement uncertainty: 30 — 1000 MHz 3.1 dB
1-18 GHz, 3.0dB
18 —40 GHz, 3.1 dB
40 — 60 GHz, 2.27 dB
60 — 75 GHz, 2.70 dB
75— 100 GHz, 4.24 dB

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 15a: Pre scan 30 — 1000 MHz, Symbolic name: BLoo, EIRP Horizontal polarization

® JRBW 1 MHz Marker [T1 ]
VEW 10 Mz

Ref 1.8 dBm *Att O dB ASWI 1 s

10 ™
D1 -13 ¢Bm

v .
TOF

- —30
INe
PS

- —ac
=Y EXT
Yl e
- —60 A

—100

Center 515 MHz 97 MHz/ Span 970 MHz

Date: 2.0CT.2019 16:19:52

Diagram 15b: Pre scan 30 — 1000 MHz, Symbolic name: BLi¢o, EIRP Vertical polarization

*RBN 1 MHz Marker [T
VBW 10 MHz
Ref 0 dBm *Att O dB FSWT 1 s 20:
C
" —10 '.'
D1 —-13 ¢Bm
1 8
e L
—20
TOF
™ —30
InNe
PS
|~ —40
[~ —5C EXT
e
- —60 2o
g ]|
M*M Wwﬂ"\u—”v’ e
| —8C0
|~ —o0
—100
Center 515 MHz 97 MHz/ Span 970 MHz

Date: 2.0CT.2019 16:15:43
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Diagram 16a: Pre scan 1 — 18 GHz, Symbolic name: BLi¢o, EIRP Horizontal polarization
ity power2 n pro n o konuel n e n e n

Ref Level 10.00 dBm © RBW 1 MHz
© At 0dB ® SWT 15 ® VBW 3MHz Mode Auto Sweep

TDF "6701 PL 1-18GHz 4m”

1Rm Clrw - 2Rm Max
1[2]  -39.92 dBm
17.970990 GHz

-13.000 dém

1.0 GHz.

80001 pts 1.7 GHz,

18.0 GHz
- 2102010
Measuring... INNNNENER Lol

15:43:03 02102019

Diagram 16b: Pre scan 1 — 18 GHz, Symbolic name: BLoo, EIRP Vertical polarization
ity power2 n prr n s n e n e n

Ref Level 10.00 dBm © RBW 1 MHz
© At 0dB ® SWT 15 ® VBW 3MHz Mode Auto Sweep

TDF "6701 PL 1-18GHz 4m"

0
w0
~13.000 dam
20
20
o
“0
50
-0
!
w0
1.0 GHz 80001 pts 1.7 GHz, 18.0 GHz
; wiozon
Moasuring... NENNENNEE W °2o20
153756 02102019
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Diagram 17a: Pre scan 18 —26.5 GHz, Symbolic name: BL1oo, EIRP Horizontal polarization
See diagram 17c¢ for TRP result

Multiview = Power 2 | x [y B 5= vonvon B 1e2s500: .

RefLevel 22,00 dBm  Offset 1.33 d8 @ RBW 1 MHz
© Att 0dB ® SWT 15 ® VBW 3MHz Mode Auto Sweep
TDF "6701 PL 18-26G5Hz 4m"

20.414260 GHz

[
1
18.0 GHz 40001 pts 850.0 MHz, 26.5GHz
2 Marker Table
M1 2 25.51817 GHz -0.15 dBm
M2 2 20.41426 GHz -37.43 dBm

voasuring... NENNNENEN w2

0:17

Diagram 17b: Pre scan 18 —26.5 GHz, Symbolic name: BL¢, EIRP Vertical polarization
See diagram 17c¢ for TRP result

Multiview = Power 2 P max B s vonvon B 1e2s500: .

RefLevel 22,00 dBm  Offset 1.33 d8 @ RBW 1 MHz
© Att 0dB ® SWT 15 ® VBW 3MHz Mode Auto Sweep
TDF "6701 PL 18-26G5Hz 4m"

25.518170 GHz
2[2]__ -37.43 dBm
20.414260 GHz

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

M1 2 25.51817 GHz -4.87 dBm

M2 2 20.41426 GHz -37.43 dBm

Measuring... NEINNNENN W 020

1m0
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Diagram 17¢: Two cut TRP 25.47 — 25.57 GHz 5x LO, Symbolic name: BL g
5LO (TDD corr=1.33dB ATRP=2dB)
0 T T T T T
st — TwoCut TRP | |
0} X: 265182 (= = Limit -
———————————— Y:-1609 == ===~
151 I.I T
T 20( Il 1
o |
E. _25 - | .
o
= |
F 30 | -
| I .
_35 L B B PR N -~ e e J
40T 7
45 .
—5D i i i i i
25.46 25.48 255 25.562 25.54 25.56 25.58

Frequency [GHz]
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Diagram 18a: Pre scan 26.5 — 30.0 GHz, Symbolic name: BL;oo, EIRP Horizontal polarization
See diagram 18e for TRP result

Ref Level 60,98 dBm  Offset 1.33 d8 @ RBW 1MHz
© Att 0dB ® SWT 15 ® VBW 3MHz Mode Auto Sweep
TDF "6701 PL 26_5-30GHz 4m"
1 Frequency Sweep

@ 27.121127 GHz,
1[2] 5.72 dBm|
w0 27.490000 GHz
30
20
10
0
i vk
o ; f \HHLHH\H“‘MHH HH\”HHH\HHNH\M\Luuuwuuumuumuuu‘uu‘uuuﬂuumwW"w.‘: O ) . -
: i o _ R,
- | | [ T | l | |
[26.5 GHz 16001 pts 350.0 MHz, 30.0 GHz
[2 Marker Table
M1 2 27.49 GHz 5.72 dBm
M2 2 27.5 GHz
M3 2 27.925 GHz
M4 2 28.35 GHz
M5 2
M6 2 . - B
M7 2 28.55 GHz -17.35dBm
Mg 2 27.121127 GHz -17.32 dBm

on102019
Measuring...  NNRRNNNR Lot

14:33:14 01102019

Diagram 18b: Pre scan 26.5 — 30.0 GHz, Symbolic name: BLoo, EIRP Vertical polarization
See diagram 18e for TRP result

i S % [ B~ HBH-- HB- [ x [E [ x | .

RefLevel 60.98 dBm  Offset 1.33 d3 @ RBW 1Mz

© Att 0dB ® SWT 1s© VBW 3MHz Mode Auto Sweep
TDF "6701 PL 26_5-30GHz 4m"

. 1Rm Clrw - 2Rm Ma;
18[2] 16.54 dBm|
w 27.121127 GHz
11[2] 4.31 dBm|
” 27.490000 GHz
3
2
10
0
A i
; om0 111 Tt
- N m“‘umf{w‘uuuH\hhhHN“HH‘\“H\““\ \M\“M\MHH\\MHHHUMNHmu\ﬂmm A P e R E S CU
‘ ‘ i | il Ui : FRT ORI,
- | | \ | | | \ \
26.5 GHz 16001 pts 350.0 MHz, 30.0 GHz
[2 Marker Table
M1 2 27.49 GHz 4.31 dBm
M2 2 27.5 GHz
M3 2 27.925 GHz
Md 2 28.35 GHz
M5 2
M6 2 .
M7 2 28.55 GHz -16.72 dBm
M3 2 27.121127 GHz -16.54 dBm

Measuring... ERNNRNNER e oLwao1

uuuuu
14:25:15 01.10.2019
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Diagram 18c¢: Pre scan 27.00 — 27.51 GHz, Symbolic name: BL,o, EIRP Horizontal

polarization
See diagram 18e for TRP result

........ 20330600 [ x [E B~ B-- HRB- B - | x| .

Ref Level 60.98 dBm  Offset 1.33 d8 @ RBW 1 MHz SGL

© Att 0dB ® SWT 100 ms ® VBW 3MHz Mode Auto Sweep Count 100/100
TDF "6701 PL 26_5-30GHz 4m"

O e e e e e 3[1]  -15.65 dBm

27.312321 GHz
50 +1}———6:80-dBmr
27.500000 GHz

Pt ~15.000 cm ] e S S
T

30
27.0 GHz 1001 pts 51.0 MHz, 27.51 GHz
[2 Marker Table

M1 1 27.5 GHz 6.80 dBm

M2 1 27.49 GHz 0.84 dBm

M3 1 27.312321 GHz -15.65 dBm

Ready  INNNNENEN L rnd

14:30:31 01.10.2019

Diagram 18d: Pre scan 27.00 — 27.51 GHz, Symbolic name: BL 1o, EIRP Vertical polarization
See diagram 18e for TRP result

i S % B~ HB- B | x [ x| .

RefLevel 60.98 dBm  Offset 1.33 d5 @ RBW 1Mz SGL

© Att 0dB ® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
TDF "6701 PL 26_5-30GHz 4m"

D e e e e D 3[1] 14

27.312321 GHz
50 1{1}——6.76 dBrm
27.500000 GHz

i 13,000 o § r
| e

- PN DD —"
30
27.0 GHz 1001 pts 51.0 MHz, 27.51 GHz
[2 Marker Table

M1 1 27.5 GHz 6.76 dBm

M2 1 27.49 GHz 0.67 dBm

M3 1 27.312321 GHz -14.55 dBm

Ready  DNNNNNENE - we 02

14:30:50 01.10.2019

Total conducted | Total conducted
Antenna Gain power/BW for power/BW for
Hor/ Ver 27.5 GHz 27.49 GHz

[dBi] (Limit -5 dBm) | (Limit -13 dBm)
[dBm]/ Verdict [dBm]/ Verdict

Power EIRP for | Power EIRP for
27.5GHz 27.49 GHz
Hor/ Ver Hor/ Ver

[dBm] [dBm]

6.80/ 6.76 0.84/0.67 28.17/28.30 -18.44/ Pass -24.47/ Pass
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Diagram 18e: Pattern multiplication TRP 27.3 — 27.5 GHz, Symbolic name: BLoo
BE B 1C (TDD corr=1.33dB ATRP=0dB)

Patthult |_|
= = | imit

45 1 -

—5D i i i
273 27.35 27.4 27.45 27.5

Frequency [GHz]
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Diagram 19a: Pre scan 27 — 27.5 GHz, Symbolic name: BL300, EIRP Horizontal polarization

See diagram 19c¢ for

Ref Level 60,98 dBm  Offset 1.33 dB @ RBW.
© Att 0dB ® SWT 100 ms ® VBW.
TDF "6701 PL 26_5-30GHz 4m"
1 Frequency Sweep

TRP result

1 MHz
3MHz Mode Auto Sweep

SGL
Count 100/100

27.312321 GHz|

1.64 dBmy
27.500000 GHz|

A

| e U VP NUVINIIUVINE DSV
» o~
o
D -~
0
50

27.0 GHz 1001 pts 51.0 MHz, 27.51 GHz
[2 Marker Table

M1 1 27.5 GHz 1.64

M2 1 27.49 GHz 2.65

M3 1 27.312321 GHz 2.42

13:21:24 08.10.2019

Rea

dy

Diagram 19b: Pre scan 27 —27.5 GHz, Symbolic name: BL3,¢, EIRP Vertical polarization

See diagram 19c¢ for

i wasonz B s | x JEEE

Ref Level 60.98 dBm  Offset 1.33 dB ® RBW.

© Att 0dB ® SWT 100 ms ® VBW 3 MHz
TDF "6701 PL 26_5-30GHz 4m"

TRP result

B - B

Mode Auto Sweep

1 MHz

SGL
Count 100/100

|
P N
10 PR
-13.000 dorm
————————U LSS S
20
-30
27.0 GHz 1001 pts 51.0 MHz, 27.51 GHz
2 Marker Table
M1 1 27.5 GHz 1.98
M2 1 27.49 GHz -2.22
M3 1 27.312321 GHz -1.74

13:18:51 08.10.2019

ady

e RS

Power EIRP for
27.5 GHz
Hor/ Ver

[dBm]

Power EIRP for
27.49 GHz
Hor/ Ver
[dBm]

Antenna Gain
Hor/ Ver
[dBi]

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

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

1.64/ 1.98

-2.65/-2.22

28.17/28.3

-23.41/ Pass

-27.66/ Pass
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Diagram 19c¢: Pattern multiplication TRP 27.0 — 27.5 GHz, Symbolic name: BL31¢0
BE B 3C (TDD corr=1.33dB ATRP=0dB)

Patthiult .
= = | imit I

P
tn
T

[l

=

o -Jw‘mﬂ*‘w._,_hf,ww~mq PR
[l o

|_ o |

L e ———

-35 7

40 T

-50
27 271 7.2 273 27.4 27.5

Frequency [GHz]
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Diagram 20a: Pre scan 27.625 — 28.225 GHz, Symbolic name: TL9, EIRP Horizontal

polarization

Ref Level 60,98 dBm  Offset 1.33 d8 @ RBW 1MHz

© Att

0dB ® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
TDF "6701 PL 26_5-30GHz 4m"
1 Frequency Sweep

SGL
Count 100/100

13[1]7 -0.65 dBm|
27.935000 GHz|
s0 1[1]——33.13 dBmr
27.915000 GHz|
W0
w1
N {(\/\,\,\N \/\’\"’\\
20 / ‘
10 I
i -
o L
10
20
30
CF 27.925 GHz 1001 pts 60.0 MHzZ Span 600.0 MHz
2 Marker Table
M1 1 27.915 GHz 33.13 dBm
M2 1 27.925 GHz 5.93 dBm
M3 1 27.935 GHz -0.65 dBm
Ready  NNNNNNNER CCEED

15:19:25 01.10.2019

Diagram 20b: Pre scan 27.625 — 28.225 GHz, Symbolic name: TL;0, EIRP Vertical

polarization

| x L

RefLevel 60.98 dBm  Offset 1.33 d3 @ RBW 1Mz

® Att

TDF "6701 PL 26_5-30GHz 4m"

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

SGL
Count 100/100

M3[1] 0.03 dBm|
27.935000 GHz
50 i1} 3.1.02 dBr
27.915000 GHz
a0
[
e
. (M N\_,\X\\)
. | |
10 T 3
N/ va
0 i ¥3
JJMN\J\’“ M\/\W\/
10 S R —
[EE———_ ] ————
20
a0
[CF 27.925 GHz 1001 pts 60.0 MHz, Span 600.0 MHz
[2 Marker Table
M1 1 27.915 GHz 34.02 dBm
M2 1 27.925 GHz 6.34 dBm
M3 1 27.935 GHz -0.03 dBm
Ready  NNNNEENED W °:2

15:15:28 01.10.2019

Power EIRP for
27.925 GHz
Hor/ Ver
[dBm]

Power EIRP for
27.935 GHz
Hor/ Ver
[dBm]

Antenna Gain
Hor/ Ver
[dBi]

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

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

5.93/6.34

-0.65/-0.03

28.9/29

-19.80/ Pass

-26.27/ Pass

RISE Research Institutes of Sweden AB
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Diagram 21a: Pre scan 27.625 — 28.225 GHz, Symbolic name: BH ¢, EIRP Horizontal

polarization

Ref Level 60,98 dBm  Offset 1.33 d8 @ RBW 1MHz

© Att

TDF "6701 PL 26_5-30GHz 4m"
1 Frequency Sweep

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

SGL
Count 100/100

A3[1] 33.01 dBm
27.935000 GHz|

0.19 dBrmy
27.915000 GHz|

[T

CF 27.925 GHz

1001 pts 60.0 MHz, Span 600.0 MHz
[2 Marker Table

M1 1 27.915 GHz -0.19 dBm

M2 1 27.925 GHz 6.64 dBm

M3 1 27.935 GHz 33.01 dBm

15:22:45 01.10.2019

Rea

dy

Diagram 21b: Pre scan 27.625 — 28.225 GHz, Symbolic name: BHioo, EIRP Vertical

polarization

Multview

| x L

RefLevel 60.98 dBm  Offset 1.33 d3 @ RBW 1Mz

® Att

TDF "6701 PL 26_5-30GHz 4m"

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

SGL
Count 100/100

3[1]  32.68 dBm|
27.935000 GHz
50 i1} 0.5:1 dBr
27.915000 GHz
a0
M3
e Rt
. f ]
20
10 ]
\
0
N/\//‘W N
-10 R SR
20
a0
[CF 27.925 GHz 1001 pts 60.0 MHz, Span 600.0 MHz
[2 Marker Table
M1 1 27.915 GHz -0.54 dBm
M2 1 27.925 GHz 6.39 dBm
M3 1 27.935 GHz 32.68 dBm

15:26:07 01.10.2019

Rea

dy.

[T [ Rt

::::: 0

Power EIRP for
27.925 GHz
Hor/ Ver
[dBm]

Power EIRP for
27.915 GHz
Hor/ Ver
[dBm]

Antenna Gain
Hor/ Ver
[dBi]

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

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

6.64/ 6.39

-0.19/-0.54

28.9/29

-19.42/ Pass

-26.30/ Pass

RISE Research Institutes of Sweden AB
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Diagram 22a: Pre scan 26.5 — 30.0 GHz, Symbolic name: TH,00, EIRP Horizontal polarization
See diagram 22e for TRP result

Ref Level 60,98 dBm  Offset 1.33 d8 @ RBW 1MHz

© Att 0dB ® SWT 15 ® VBW 3MHz Mode Auto Sweep
TDF "6701 PL 26_5-30GHz 4m"
1 Frequency Sweep

18[2]  -18.78 dBm|
@ 27.121127 GHz|
102] 16.59 dBm
27.490000 GHz|
w0
20 T
10 2
: 1M
. AL
" 1 X
P " 1 LA L hﬂnuH\mwumwmuuu\mmHumHHHNH““\\\HMHHIHHMHHHHH”HHH“HHH“MWHH\H\H\um T L ey i
ik ki I i prany
f
. \ \ L \ \ | l \ \
[26.5GHz 16001 pts 350.0 MHZ 30.0 GHz
[2 Marker Table
M1 2 27.49 GHz -16.59 dBm
M2 2 27.5 GHz -15.29 dBm
M3 2 27.925 GHz -14.65 dBm
M4 2 28.35 GHz . m
M5 2 28.36 GHz 3.39 dBm
M6 2 27.3 GHz -17.93 dBm
M7 2 28.55 GHz -14.55 dBm
Mg 2 27.121127 GHz -18.78 dBm

Moosuring... NINNENNEE W o0

14:44:25 01.10.2019

Diagram 22b: Pre scan 26.5 — 30.0 GHz, Symbolic name: TH0, EIRP Vertical polarization
See diagram 22e¢ for TRP result

i S % [ B~ HBH-- HB- B H-~ B [ x| .

RefLevel 60.98 dBm  Offset 1.33 d3 @ RBW 1Mz

© Att 0dB ® SWT 1s© VBW 3MHz Mode Auto Sweep
TDF "6701 PL 26_5-30GHz 4m"

1Rm Clrw - 2Rm Ma;
8[2] 17.65 dBm|
w 27.121127 GHz
11[2] -15.62 dBm|
w 27.490000 GHz
B
2
10
0
. , "
N e TR muumummhm il umu\umm\uwuuuuuumwuumuHH\H\HH\W\HMHHN‘ HHMM“NH“\N\\Hhhuuumwwmmm —— N R
it f [ il i I (ITTTE i M
30
| | il | |
26.5 GHz 16001 pts 350.0 MHz, 30.0 GHz
[2 Marker Table
M1 2 27.49 GHz
M2 2 27.5 GHz
M3 2 27.925 GHz
Md 2 28.35 GHz
M5 2 28.36 GHz
M6 2 27.3 GHz
M7 2 28.55 GHz -1
M8 2 27.121127 GHz -17. .65 dsm

Measuring... ERNNRNNER e oLw01

:::::
14:55:34 01102019
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Diagram 22c¢: Pre scan 28.34 — 28.85 GHz, Symbolic name: TH00, EIRP Horizontal

polarization

See diagram 22e for TRP result

Ref Level 60.98 dBm  Offset 1.33 d8 ® RBW 1 MHz

© Att

TDF "6701 PL 26_5-30GHz 4m"

0dB ® SWT 100 ms ® VBW 3 MHz

SGL
Count 100/100

1Rm Avg
13[1] -17.96 dBm
28.646000 GHz

£185)

4.87-dBm
28.350000 GHz|

w0 I IE— _
a0
28.34 GHz 1001 pts 51.0 MHz, 28.85 GHz.
2 Marker Table
M1 1 28.35 GHz 4.87 dBm
M2 1 28.36 GHz -0.85 dBm
M3 1 28.646 GHz -17.96 dBm
Roody  NNNEENEEN W 02

Diagram 22d: Pre scan 28.34 — 28.85 GHz, Symbolic name: TH0, EIRP Vertical polarization
See diagram 22e for TRP result

Ref Level 60,98 dBm  Offset 1.33 d8 @ RBW 1MHz

© Att

TDF "6701 PL 26_5-30GHz 4m"
1 Frequency Sweep

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

SGL
Count 100/100

28.350000 GHz|

s
15000 dem ] N
| S et
30
28.34 GHz 1001 pts 51.0 MHz, 28.85 GHz.
[2 Marker Table
M1 1 28.35 GHz 5.01 dBm
M2 1 28.36 GHz -1.77 dBm
M3 1 28.646 GHz -17.49 dBm
Ready  NNNENNNEN - we oo

15:03:04 01.10.2019

Power EIRP for
28.35 GHz
Hor/ Ver
[dBm]

Power EIRP for
28.36 GHz
Hor/ Ver
[dBm]

Antenna Gain
Hor/ Ver
[dBi]

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

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

4.87/5.01

-0.85/-1.77

28.91/29.11

-21.06/ Pass

-27.26/ Pass
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Diagram 22e¢: Pattern multiplication TRP 28.35 — 28.55 GHz, Symbolic name: THjqo
BE T 1C (TDD corr=1.33dB ATRP=0dB)

Patthiult
I = = | imit

THEN
'l'/"\'qlll' II'.I"i |F i
| II"IIH‘JLJI.‘-IHJIIIIJ*'I‘]H |i| ‘]lk ||r'|| Illkllll h_ -|L| II-I .-1I II.“ﬂIJ

Wi it I‘uHH,JumH ‘,H.i‘n,-“"uﬁ*- V]

45 1 -

—5D i i i
28.35 28.4 28.45 28.5 28.55

Frequency [GHz]
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Diagram 23a: Pre scan 28.34 — 28.85 GHz, Symbolic name: TH31¢0, EIRP Horizontal

polarization

See diagram 23c for TRP result

uuuuuuuuuuuuuuu

| x [

Ref Level 60,98 dBm  Offset 1.33 d8 ® RBW 1 MHz

© Att

TDF "6701 PL 26_5-30GHz 4m"
1 Frequency Sweep

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

n sewe

SGL
Count 100/100

28.646000 GHz,

1.82-dBrm
28.350000 GHz|

SN P

] U INUUUPIIS ISV {
© AN
Mww\mw
20
30
28.34 GHz 1001 pts 51.0 MHzZ 28.85 GHz
2 Marker Table
M1 1 28.35 GHz 1.82 dBm
M2 1 28.36 GHz 4.51 dBm
M3 1 28.646 GHz 5.97 dBm
Ready  NNNNEEEED W °%20

Diagram 23b: Pre scan 28.34 — 28.85 GHz, Symbolic name: TH390, EIRP Vertical

polarization

See diagram 23c for TRP result

Ref Level 60,98 dBm  Offset 1.33 d8 @ RBW 1MHz

© Att

TDF "6701 PL 26_5-30GHz 4m"

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

SGL
Count 100/100

!
o
R S A At e NPV NN
B TSRS PRV N S e e A
0 dern
e o PN

30
28.34 GHz 1001 pts 51.0 MHz, 28.85 GHz
2 Marker Table

M1 1 28.35 GHz 1.24 dBm

M2 1 28.36 GHz -3.17 dBm

M3 1 28.646 GHz 6.34 dBm

Ready (LI wa o0

13:00:42 08.10.2019

Power EIRP for
28.35 GHz
Hor/ Ver
[dBm]

Power EIRP for
28.36 GHz
Hor/ Ver
[dBm]

Antenna Gain
Hor/ Ver
[dBi]

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

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

1.82/1.24

-4.51/-3.17

28.91/29.11

-24 .45/ Pass

-29.80/ Pass
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Diagram 23c: Pattern multiplication TRP 28.35 — 28.85 GHz, Symbolic name: TH3 0o
BE T 3C (TDD corr=1.33dB ATRP=0dB)

0 T

Patthiult
1 = = | jmit

—5D i i i i i
28.4 28.5 28.6 28.7 28.8

Frequency [GHz]
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Diagram 24a: Pre scan 30 — 40 GHz, Symbolic name: BL1oo, EIRP Horizontal polarization
See diagram 24c for TRP result

v % a0 o B poerz B | x [E B - | x [E B - B - B .

Ref Level 30,00 dBm  Offset 1.33 d8 @ RBW 1MHz
© Att 0dB ® SWT 15 ® VBW 3MHz Mode Auto Sweep
TDF "6701 PL 30-40GHz 4m"
1 Frequency Sweep

@ 1Pk Clrw_@ 2Pk Max

12[1]  -30.86 dBm
30.670780 GHz
20 11121 0:22dBm

30.621690 GHz|

H1 -13.000 dBm

30.0 GHz 44001 pts 1.0 GHz, 40.0 GHz
M1 2 30.62169 GHz -0.22 dBm
M2 1 30.67078 GHz -30.86 dBm

Measuring... NENNNNEED W o%0aes

752
08:57:54 02.10.2019

Diagram 24b: Pre scan 30 — 40 GHz, Symbolic name: BLj¢o, EIRP Vertical polarization
See diagram 10c for TRP result

EESIERETET x [ESSTR > [EESE < [ETSI x [E < [ESTER x [ETI x [ [ x| .

Ref Level 30.00 dBm Offset 1.33dB ® RBW 1 MHz
© Att 0dB ® SWT 1s© VBW 3MHz Mode Auto Sweep
TDF "6701 PL 30-40GHz 4m"
1 Frequency Sweep

@ 1Pk Cirw @ 2Pk Max
1[2] 0.42 dBm|
30.621690 GHz

20

30.0 GHz 44001 pts 1.0 GHz, 40.0 GHz

M1 2 30.62169 GHz 0.42 dBm

measuring... ENNNRNNEN wa ozl
09:00:55 02102019
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Diagram 24c¢: Two cut TRP 30.57 — 30.67 GHz 6x LO, Symbolic name: BL g
6LO (TDD corr=1.33dB ATRP=2dB)
0 T T T T T
st — TwoCut TRP | |
A0k = = Limit i
A5 F n 4
T 20} | x:30.6218 1
& || Y:-15.86
E. _25 - | 4
('S
r:r: |
F 301 | -
-357T | | 7
— ———d I_ —_ —— S —— e
40T 7
45 .
—5D i i i i i
30.56 30.58 30.6 30.62 30.64 30.66 30.68

Frequency [GHz]
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Diagram 25a: Pre scan 40 — 60 GHz, Symbolic name: BL1oo, EIRP Horizontal polarization

PO < [EES % [T x [EEE « [EEETTI < [E < R [ x| .

Ref Level 0.00 dBm © RBW 1 MHz
© SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF "TPL 3 m","24240-20 40-60G" Inp: ExtiVix U

1 Frequency Sweep 1Rm Clrw - 2Rm Ma;
12] 16.99 dBm
18.901620 GHz

40.0 GHz 87001 pts 2.0 GHz, 0.0 G
Measuring... NEINNNEED w00

preves

11:14:36 03.10.2019

Diagram 25b: Pre scan 40 — 60 GHz, Symbolic name: BL g0, EIRP Vertical polarization

Matvien = powrz B S bontrn preve. | x R B - B oo [ x| .

Ref Level 0.00 dBm © RBW 1MHz
© SWT 15 ® VBW 3MHz Mode Auto Sweep
TDF "TPL 3 m","24240-20 40-60G" Inp: ExtMix U

40.0 GHz 87001 pts 2.0 GHz, 60.0 GHz
Measuring... NNNNNNNEN wa o502

11:00:13 03.10.2019
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Ri
SE

Diagram 26a: Pre scan 60 — 80 GHz, Symbolic name: BL¢, EIRP Horizontal polarization

Multiview = Spectrum n 60-80 GHz u .

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

TDF "TPL 1M","26240-20 60-92G" Inp: ExtMix E
1 Frequency Sweep 1Rm Clrw - 2Rm Ma;
15000 con } 1[2)}—-22.63 dBm]
‘ 61.204469 GHz|
20 =
40
0
60
70
80
a0
-100
60.0 GHz. 87001 pts 2.0 GHz, 80.0 GHz.
[2 Marker Table
M1 2 61.204469 GHz -22.63 dBm

Measuring... NENNNNNNN W o2

13:45:27 03102019

Diagram 27b: Pre scan 60 — 80 GHz, Symbolic name: BL g0, EIRP Vertical polarization

Multiview = Spectrum 60-80 GHz B .

Ref Level -10.00 dBm ® RBW 1 MHz
® SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF "TPL 1M","26240-20 60-92G" Inp: ExtMix E
1 Frequency Sweep 1Rm Clrw  2Rm Max
TRSEEET 11[2]—22.02 dBm
61.138723 GHz
20 w
40
50
s
10
%
%
100
60.0 GHz 87001 pts 2.0 GHz, 80.0 GHz
[2 Marker Table
M1 2 61.138723 GHz -22.02 dBm

Moosuring... NINNNIED W o

13:41:53 03.10.2019
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Diagram 28a: Pre scan 80 — 100 GHz, Symbolic name: BL,¢o, EIRP Horizontal polarization
Multiview = Spectrum n 80-100GHz n .

Ref Level -10.00 dBm ® RBW 1 MHz
© SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF "TPL {M","27240-20 75-110G" Inp: ExtMix W
1 Frequency Sweep 1Rm Clrw_ 2Rm Ma

-13.000 dem

100

80.0 GHz 87001 pts 2.0 GHz, 100.0 GHz
[2 Marker Table

M1 2 99.975977 GHz -21.13 dBm

Measuring... ERNNRRNER e 002010

143947

14:38:47 03102019

Diagram 28b: Pre scan 80 — 100 GHz, Symbolic name: BLo, EIRP Vertical polarization

Multiview = Spectrum 80-100GHz B .

Ref Level -10.00 dBm © RBW 1 MHz

© SWT 15 ® VBW 3MHz Mode Auto Sweep
TDF "TPL 1M","27240-20 75-110G" Inp: ExtMix W
1 Frequency Sweep 1Rm Clrw_ 2Rm Max

80.0 GHz 87001 pts 2.0 GHz, 100.0 GHz
[2 Marker Table

M1 2 99.874829 GHz -21.49 dBm

measuring... EENNNNNER e oo

e

14:41:44 03102019
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Test object label KRK 101 01/1:
(1PKRK 101 01/1
Made in Estonia
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This device has not been autharized as required by the I
tules of the Federal Communications Commission. This | 1P 65 / Type 3 Enclosure |
device is nat, and may not, to be offered for sale or 106-250 V ~ :5.3A; 50-68 Hz |

Tease, or sold or zased, until authorization is obfained.
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