N

REPORT

issued by an Accredited Testing Laboratory

Contact person RISE Date Reference Page
Tomas Lennhager 2018-04-17 8P02064-Rev4 1(70)
Electronics

+46 10 516 54 09
tomas.lennhager@ri.se

Ericsson AB

Anders Karlsson

BURA DURA RP QRM
Torshamnsgatan 21

164 80 Stockholm

Radio measurements on AIR 5121 B257A equipment with
FCCID TAS8AKRD901059-1

Rev 4. 2018-05-25: Note added in field strength of spurious radiation measurements.

Product name: AIR 5121 B257A
Product number: KRD 901 059/1

RISE Research Institutes of Sweden AB
Electronics - EMC

Performed by Examined by
6 Signed by: Tomas Lennhager Signed by: Christer Karlsson
OWAA \W,/@% Reason: I am the author of this document Reason: I have reviewed this document
Date & Time: 2018-05-25 17:07:09 +02:00 Date & Time: 2018-05-25 17:16:42 +02:00
Tomas Lennhager Christer Karlsson

RISE Research Institutes of Sweden AB

Postal address Office location Phone / Fax/ E-mail This report may not be reproduced other than in full, except
Box 857 Brinellgatan 4 +46 10516 50 00 with the prior written approval of the issuing laboratory.
SE-501 15 BORAS SE-504 62 BORAS +46 33135502

Sweden info@ri.se

MY
(VY]

SP

Testing

SNEP4q
08 08 O
O Nel Z

= A~
%
fepre

Accred. No. 1002
Testing
ISO/IEC 17025



RI
SE

R E PO RT Date Reference Page

2018-04-17  8P02064-Rev4 2 (70)

U0 4 Y2 RS 3
Description Of the teSt ODJECT ......c.viiiiiee s 4
U1 T T= T o) () SRR 5
Operation Modes during MEASUMEIMENTS ..........oiiieriiieieirii sttt 5
RAAIAtEA MEASUMEMENTS. . ... e iee ettt ettt ettt e e tesre e e e besae e e e eesneeeeseeereeneenneas 5
R (=T (=] (L= PSSR 5
MEaSUIEMENT EQUIPIMENT ... ...eieiiieierieeieee e ere et e et e e e e e ste e e e eseesessesteseeseeseesessessessesseeaneas 6
UNCEITAINTIES ....evteiete ettt b et st b et e st st et st et e et eneare s 6
RSt V25U o] o PSPPSR 6
DEliVEry OF 1EST ODJECT ... .ocuiiiiiieee et eae e re e 6
ManUFaCLUIer’s FEPIESENTALIVE. .........uiuiireieieieise sttt 6
QIS =T Lo gLt T PSSR 6
TESE PAITICIPANT(=S) ...ttt bbbttt b ettt b e 6
Test frequencies used for radiated MEASUrEMENTS.........ccoveiriiiieieie e e 7
Test setup: radiated MEASUIEIMENTS..........ciiiieiiieie ettt e s e et saesreeraeresreens 8
RF power output measurements according to CFR 47 830.202 .........cccccooviieniieiinineseseeenns 9
Test SEt-UP @NA PrOCEAUIE .....eeveiviieeie e eie sttt te et e e be et et e e taesaesbeereebesreeneerenreans 9
RESUILS TOr PAAIMYZ.....ooeee ettt ettt re et neeeenee e 10
RESUILS FOr PAAMYIB. ... e bbbttt 12
T30 PSSR 13
Occupied bandwidth measurements according to CFR47 2.1049 .........ccccoovvevivevieevievie e 14
TeSt SEt-UP aNd PIrOCEAUIE .......oveierieiiiiieie ettt bbbt sb e 14
RESUIES TOr PAAIMYZ.....oo ettt ettt ettt ae e 15
RESUIES PAAMIZ ..ottt ettt et e st et e st et e s e sbeere et e nteaneeneente e 16
Field strength of spurious radiation measurements according to CFR 47 830.203 .................. 35
MEASUrEMENT EQUIPIMENT ... .eiuieie e eteite et ste st e et e s e e e s re e e testeesaesaesreebesreeneetenreans 38
TS U] | SO 38
T3 TS 39

e AT (0TS (=T Ao o) =T R 69

RISE Research Institutes of Sweden AB



RI
SE

Date
REPORT 2018-04-17

Reference

8P02064-Rev4

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

RISE Research Institutes of Sweden AB

Page

3 (70)



Date Reference Page
REPORT 2018-04-17  8P02064-Rev4 4(70)

Description of the test object
Equipment: Radio equipment AIR 5121 B257A
Product number KRD 901 059/1
FCC ID: TASAKRD901059-1
Hardware revision state: R1C.
Two different versions of PAAM modules were tested,

ROR 101 0031/2 (PAAM/3) and ROR 101 0031/3(PAAM/2)

Tested configuration: Single RAT V5G TDD

Frequency band: TX/ RX: 27500 — 28350 MHz

Total BW: 850 MHz

Output power: Maximum output power / PAAM per Polarization: 40 W
RF configurations: 2 beams/ PAAM

2x2 MIMO, Contiguous Spectrum (CS) and Non-Contiguous
spectrum (NCS), Carrier Aggregation (CA) intra-band supported

Antenna beam steering:  Azimuth +60 deg, elevation £15 deg
Channel bandwidths: 100 MHz

Modulations: QPSK, 16QAM and 64QAM

RF power Tolerance: +1.5/-2.6 dB

CPRI Speed Up to 10.1 Ghit/s

The information above is supplied by the manufacturer.

RISE Research Institutes of Sweden AB
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Purpose of test

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

Operation modes during measurements

The measurements were performed with the test object transmitting test models as defined in
4/2882-700/FCP 131 6395 A. Test model V5G1.1 was used to represent QPSK, test model
V5G3.2 to represent 16QAM, test model V5G3.1 to represent 64QAM modulation

Different index of the PAAM in locked and in scan mode was tested. Locked mode in bore site
was found to represent worst case.

All measurements were performed with the test object configured for maximum transmit
power at bore site. The measured configurations is representative for worst case settings.

According to ANSI C63.26 5.2.4.3.4 the duty cycle was measured. TDD configuration of 89/
11 was used during test. The measurement shall be done during active part of transmission. TX
activity is 72.1% to compensate for this 1.42 dB was added to the test results.

Radiated measurements

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

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

CFR 47 part 30, December 2017

ANSI C63.26-2015

EAB 1/1548-150/FCP 131 6395 D Uen

662911 D01 Multiple Transmitter Output v02r01 (2013-10-31)

662911 D02 MIMO with Cross Polarized Antenna v01 (2011-10-25)
971168 D01 Power Meas License Digital Systems v03 (2017-10-27)

RISE Research Institutes of Sweden AB
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Measurement equipment

Calibration Due | RISE number
Anechoic chamber, Hertz 2018-11 BX50194
R&S FSW 43 2018-08 902 073
R&S ZNB 40 2018-08 BX50051
Bilog antenna Chase CBL 6111A 2020-08 502181
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
Mixer FS-Z60 - 502 987
Mixer FS-Z90 - 503 569
Mixer FS-Z110 2019-01 BX81427
Miteq, Low Noise Amplifier 2019-01 503 278
EMCO Horn Antenna 3115 2019-09 501 548
EMCO Horn Antenna 3116 2020-10 503 279
pComp Nordic, Low Noise Amplifier 2018-12 901 544
Temperature and humidity meter, Testo 615 2018-06 503 498

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: 2018-02-20.

Manufacturer’s representative

Mikael Jansson, Ericsson AB.

Test engineers

Tomas Lennhager and Hyder Khalaf, RISE

Test participant(-s)

Mikael Jansson, Patrik Hellstrém, Tomas Johansson and Gunnar Svensson, Ericsson AB.

RISE Research Institutes of Sweden AB
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Test frequencies used for radiated measurements

Frequency | Frequency Frequency | Frequency

PAAM 0 PAAM 1 PAAM 2 PAAM 3 | Symbolic Comment

Hor/ Ver Hor/ Ver Hor/ Ver Hor/ Ver | name
[MHZz] [MHZ] [MHZ] [MHZz]
27550 27650 27750 27850 B TX bottom frequency configuration
28000 28100 28200 28300 T TX top frequency configuration
27550 28300 27550 28300 2E 2 carriers TX edge configuration
27900 28000 27900 28000 2M 2 carriers TX mid configuration

- 27875 27975 - CA2 | 2 Carrier Aggregation configuration

RISE Research Institutes of Sweden AB
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1. Test object

Ext. alarm }—
AC Power

OIL

Test object:

| 120 V AC 60Hz

Ground

With Radio Software: CXP 9013268/16, rev. R71TK29.
FCC ID: TASBAKRD901059-1

1. |AIR 5121 B257A, KRD 901 059/1, rev. R1C, s/n: D16X580039 and D16X580037

Associated equipment:

2. | Testing Equipment:

CT10, LPC 102 487/1, rev. R1C, s/n: TO1F289490, BAMS — 1000724377
with software CXC1726763/1, rev. R7A26, TCA software R12A02

Functional test equipment:

3. | Computer, HP EliteBook 8770w, BAMS - 1001450166

Interfaces:
Power input configuration AC: -120 VAC 60Hz Power
1, Optical Interface Link, single mode opto fibre Signal
2, Optical Interface Link, single mode opto fibre Signal
EXT Alarm, shielded multi-wire Signal
Ground wire Ground

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

Date Temperature Humidity
2018-02-20 21°C+3°C 20% £5%
2018-02-21 21°C+3°C 14%+5%
2018-02-22 21°C+3°C 12% +5%
2018-03-08 21°C+3°C 17% +£5%
2018-03-09 21°C+3°C 13%+5%
2018-03-12 21°C+3°C 22% +5%

Test set-up and procedure

The test object was located in a anechoic chamber at a height of 80 cm. The measuring antenna
was aligned to the centre of the test object antennas. A turn table was used to find the highest
output power. A signal analyser 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 Network analyzer (ZNB 40) was used to measure the total correction factor for the
measurement chain, including the receiver antenna gain, cable loss, and the pathloss for the
measurement distance using a reference antenna(EMCO 3116) replacing the EUT. The
reference antenna was located in the center of the EUT PAAMSs. The antenna gain of the
reference antenna was subtracted from the S21 measurement and the result was entered into
the spectrum analyzer as a transducer factor.

Test Setup, measuring distance 3m:

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 22240-20 503 674
Testo 615, temperature and humidity meter 503 498

Measurement uncertainty: 3.3 dB

RISE Research Institutes of Sweden AB
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Results for PAAM/2
QPSK Beam index 0 Bore site

Rated output power level at each PAAM 1x 46 dBm/ Polarization.

Output power per 100 MHz [RMS dBm] Vertical/
Horizontal
Symbolic name PAAM 0 PAAM 1 PAAM 2 PAAM 3
B 4473/ 44.69 | 44.34/ 4450 | 44.07/43.98 | 44.56/ 44.29
T 45.80/46.12 | 45.20/45.18 | 44.91/44.80 | 44.89/44.12

16 QAM Beam index 0 Bore site

Rated output power level at each PAAM 1x 46 dBm/ Polarization

Output power per 100 MHz [RMS dBm] Vertical/
Horizontal
Symbolic name PAAM 0 PAAM 1 PAAM 2 PAAM 3
B 4471/ 44.97 | 44.36/44.85 | 44.14/ 44.42 | 44.71/ 44.70
T 45.86/46.18 | 45.18/45.31 | 44.93/44.85 | 44.90/ 44.23

64 QAM Beam index 0 Bore sit

Rated output power level at each PAAM 1x 44.2 dBm/ Polarization

Output power per 100 MHz [RMS dBm] Vertical/
Horizontal
Symbolic name PAAM 0 PAAM 1 PAAM 2 PAAM 3
B 42.58/42.62 | 42.17/42.44 | 41.88/41.84 | 42.42/ 42.24
T 43.75/ 44.02 | 42.94/42.99 | 42.88/42.74 | 42.70/ 42.02

QPSK Beam index 0 Bore site

Rated output power level with two PAAM transmitting on the same frequency, 2x 46 dBm/
Polarization

Output power per 100 MHz [RMS dBm] Vertical/
Horizontal
Symbolic name PAAM 0+2 PAAM 1+3
2E 47.88/ 47.75 -
M 48.33/ 48.76 48.58/ 49.44
2E - 47.75/ 47.31

RISE Research Institutes of Sweden AB
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16 QAM Beam index 0 Bore site

Rated output power level with two PAAM transmitting on the same frequency, 2x 46 dBm/

Polarization
Output power per 100 MHz [RMS dBm] Vertical/
Horizontal
Symbolic name PAAM 0+2 PAAM 1+3
2E 47.97/ 47.87 -
2M 49.60/ 48.87 49.97/ 50.03
2E - 47.81/ 47.42

64 QAM Beam index O Bore site

Rated output power level with two PAAM transmitting on the same frequency, 2x 44.2 dBm/

Polarization
Output power per 100 MHz [RMS dBm] Vertical/
Horizontal
Symbolic name PAAM 0+2 PAAM 1+3
2E 46.04/ 45.78 -
2M 46.28/ 47.47 46.35/ 48.10
2E - 45.75/ 45.24

Carrier Aggregation 16 QAM Beam index 0 Bore site

Rated output power level with two PAAM transmitting on the same frequency, 2x 46 dBm/

Polarization
Output power per 100 MHz [RMS dBm] Vertical/
Horizontal
Symbolic name PAAM 1+2
CA2 48.54/ 48.50

RISE Research Institutes of Sweden AB
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Results for PAAM/3

QPSK Beam index 0 Bore site

Rated output power level at each PAAM 1x 46 dBm/ Polarization.

Output power per 100 MHz [RMS dBm] Vertical/
Horizontal
Symbolic name PAAM 0 PAAM 1 PAAM 2 PAAM 3
B 45.05/44.46 | 44.03/44.23 | 44.48/ 44.24 | 44.41/ 44.73
T 46.30/ 46.39 | 45.20/45.27 | 45.29/ 46.08 | 44.41/ 44.64

16 QAM Beam index 0 Bore site

Rated output power level at each PAAM 1x 46 dBm/ Polarization

Output power per 100 MHz [RMS dBm] Vertical/
Horizontal
Symbolic name PAAM 0 PAAM 1 PAAM 2 PAAM 3
B 44,64/ 44.49 | 43.97/44.22 | 44.34/ 44.14 | 44.56/ 44.47
T 45.91/46.36 | 44.99/45.29 | 45.05/45.11 | 44.26/ 44.63

64 QAM Beam index 0 Bore sit

Rated output power level at each PAAM 1x 44.2 dBm/ Polarization

Output power per 100 MHz [RMS dBm] Vertical/
Horizontal
Symbolic name PAAM 0 PAAM 1 PAAM 2 PAAM 3
B 42.68/42.81 | 41.88/42.46 | 42.23/42.24 | 42.65/ 42.80
T 43.72144.42 | 42.69/43.23 | 42.63/42.83 | 42.04/ 42.63

QPSK Beam index 0 Bore site

Rated output power level with two PAAM transmitting on the same frequency, 2x 46 dBm/

Polarization
Output power per 100 MHz [RMS dBm] Vertical/
Horizontal
Symbolic name PAAM 0+2 PAAM 1+3
2E 47.82/ 47.33 -
M 48,51/ 48.21 49.21/ 49.39
2E - 47.34/ 47.83

RISE Research Institutes of Sweden AB
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16 QAM Beam index 0 Bore site

Rated output power level with two PAAM transmitting on the same frequency, 2x 46 dBm/
Polarization

Output power per 100 MHz [RMS dBm] Vertical/
Horizontal
Symbolic name PAAM 0+2 PAAM 1+3
2E 47.90/ 47.56 -
2M 48.20/ 48.19 49.24/ 49.40
2E - 47.65/ 47.97

64 QAM Beam index 0 Bore site

Rated output power level with two PAAM transmitting on the same frequency, 2x 46 dBm/
Polarization

Output power per 100 MHz [RMS dBm] Vertical/
Horizontal
Symbolic name PAAM 0+2 PAAM 1+3
2E 45.80/ 45.58 -
2M 46.06/ 46.20 47.18/ 47.40
2E - 4497/ 45.68

Carrier Aggregation 16 QAM Beam index 0 Bore site

Rated output power level with two PAAM transmitting on the same frequency, 2x 46 dBm/
Polarization

Output power per 100 MHz [RMS dBm] Vertical/
Horizontal
Symbolic hame PAAM 1+2
CA2 48.54/ 48.58

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 Sweden AB
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Occupied bandwidth measurements according to CFR47 2.1049

Date Temperature Humidity
2018-03-08 21°C+3°C 17% +£5%
2018-03-12 21°C+3°C 22% +5 %

Test set-up and procedure

The test object was located in a anechoic chamber at a height of 80 cm. The measuring antenna
was aligned to the centre of the test object antennas. A turn table was used to find the highest
output power. A signal analyser with Peak detector and max hold was used to measure the
OBW.

Test Setup, measuring distance 3m:

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 22240-20 503 674
Testo 615, temperature and humidity meter 503 498

Measurement uncertainty: 3.3 dB

RISE Research Institutes of Sweden AB



RI
SE

REPORT

Date

Reference

Page

2018-04-17  8P02064-Rev4 15 (70)
Results for PAAM/2
QPSK
Diagram | Symbolic name PAAM Polarization Occupied BW
(99%) [MHZz]
1 B 0 Hor 89.845
2 B 0 Ver 89.863
3 T 1 Hor 90.014
4 T 1 Ver 90.004
5 B 2 Hor 89.942
6 B 2 Ver 89.870
7 T 3 Hor 90.135
8 T 3 Ver 89.946
64 QAM
Diagram | Symbolic name PAAM Polarization Occupied BW
(99%) [MHz]
9 B 0 Hor 89.581
10 B 0 Ver 89.499
11 T 1 Hor 89.827
12 T 1 Ver 89.682
13 B 2 Hor 89.687
14 B 2 Ver 89.595
15 T 3 Hor 89.865
16 T 3 Ver 89.738
16 QAM
Diagram | Symbolic name PAAM Polarization Occupied BW
(99%) [MHz]
17 B 0 Hor 89.913
18 B 0 Ver 89.809
19 T 1 Hor 90.002
20 T 1 Ver 89.939
21 B 2 Hor 89.827
22 B 2 Ver 89.815
23 T 3 Hor 90.100
24 T 3 Ver 89.914
Carrier Aggregation 16 QAM
Diagram | Symbolic name PAAM Polarization Occupied BW
(99%) [MHz]
25 CA2 12 Hor 188.686
26 CA2 12 Ver 188.538

RISE Research Institutes of Sweden AB
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Results PAAM/3
QPSK
Diagram | Symbolic name PAAM Polarization Occupied BW
(99%) [MHZz]
27 B 0 Hor 90.210
28 B 0 Ver 89.828
29 T 1 Hor 89.942
30 T 1 Ver 89.867
31 B 2 Hor 90.119
32 B 2 Ver 89.934
33 T 3 Hor 90.181
34 T 3 Ver 90.017
64 QAM
Diagram | Symbolic name PAAM Polarization Occupied BW
(99%) [MHZz]
35 B 0 Hor 89.641
36 B 0 Ver 89.515
37 T 1 Hor 86.682
38 T 1 Ver 89.660
39 B 2 Hor 89.836
40 B 2 Ver 89.631
41 T 3 Hor 89.655
42 T 3 Ver 89.731
16 QAM
Diagram | Symbolic name PAAM Polarization Occupied BW
(99%) [MHz]
43 B 0 Hor 90.377
44 B 0 Ver 89.856
45 T 1 Hor 89.933
46 T 1 Ver 89.918
47 B 2 Hor 90.074
48 B 2 Ver 89.870
49 T 3 Hor 90.145
50 T 3 Ver 90.001
Carrier Aggregation 16 QAM
Diagram | Symbolic name PAAM Polarization Occupied BW
(99%) [MHZz]
51 CA2 12 Hor 188.608
52 CA2 12 Ver 188.474

RISE Research Institutes of Sweden AB
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Field strength of spurious radiation measurements according to

CFR 47 §30.203
Date Temperature Humidity
2018-02-20 21°C+3°C 20% £5%
2018-02-21 21°C+3°C 14%+5%
2018-02-22 21°C+3°C 12% +5%
2018-02-23 21°C+3°C 15% 5%
2018-03-06 21°C+3°C 17% +5%
2018-03-07 21°C+3°C 17% 5%
2018-03-12 21°C+3°C 22% +5%
2018-03-13 21°C+3°C 25%+5%
2018-03-14 21°C+3°C 20% +5%
2018-03-15 21°C+3°C 22% +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 MHz — 18 GHz and 40 — 100 GHz
A propagation loss in free space was calculated. The used formula was

y =20Ilog (?j » is the propagation loss and D is the antenna distance.
For 30 Mhz - 18 GHz and 40 — 60 Ghz D was 3m and for 60 — 100 Ghz D was 0.5m.

In the test range from 18 — 40 GHz A Network analyzer (ZNB 40) was used to measure the
total correction factor for the measurement chain, including the receiver antenna gain, cable
loss, and the pathloss for the measurement distance using a reference antenna(EMCO 3116)
replacing the EUT. The reference antenna was located in the center of the EUT PAAMSs. The
antenna gain of the reference antenna was subtracted from the S21 measurement and the result
was entered into the spectrum analyzer as a transducer factor.

The measurement procedure was as the following:

1. A pre-measurement is performed with RMS detector and Max Hold on the spectrum
analyser. 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. If the recorded EIRP value was close or above the limit, a Two Cut TRP measurement
was done according to EAB 1/1548-150/FCP 131 6395 D Uen. This method is not
included in our scope of accreditation. Overview of the method.

a. EUT set in vertical orientation

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

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

e. TRP = EIRP measurement samples averaged+ATRP.

(ATRP= Margin factor based on grid selection).

The test set-up during the spurious radiation measurements is shown in the pictures below:

30MHz - 60 GHz vertical orientation: the measuring distant was 3m
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SE

60 - 100 GHz the measuring distant was 0.5m:
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Measurement equipment

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
Bilog antenna Chase CBL 6111A 502181
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
Mixer FS-Z60 502 987
Mixer FS-Z90 503 569
Mixer FS-Z110 BX81427
Miteqg, Low Noise Amplifier 503 278
EMCO Horn Antenna 3115 501 548
pComp Nordic, Low Noise Amplifier 901 544
Temperature and humidity meter, Testo 615 503 498

Results
Representing worst case:
PAAM/2: Symbolic name 2E with test model QPSK shown in Diagram 1 - 28

PAAM/3: Symbolic name 2E with test model 16 QAM shown in Diagram 29 — 38 and from
43-55
For Diagram 39-42 2E with test model QPSK was used.

Measurement uncertainty: 30 — 1000 MHz 3.1 dB
1-18 GHz, 3.1 dB
18 - 40 GHz, 3.3dB
40 - 60 GHz, 3.95dB
60 — 100 GHz, 4.6 dB
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Limits

CFR 47 §30.203 Emission limits.

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

channel bandwidth, the conductive power or the total radiated power of any emission shall be
—5 dBm/MHz or lower.

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

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

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

| Complies? | Yes |
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Diagram 1: 30 — 1000 MHz, EIRP Horizontal polarization
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Date: 13.MAR.2018 15:53:19

Diagram 2: 30 — 1000 MHz, EIRP Vertical polarization

*RBN 1 MHz
VBN 3 MHz
Ref -10 dBm *Att 10 dB * SWT 500 ms
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Date: 13.MAR.2018 15:50:17
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Diagram 3: 1 — 18 GHz, EIRP Horizontal polarization
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Diagram 4: 1 — 18 GHz, EIRP Vertical polarization
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Diagram 5: 18 — 26.5 GHz, EIRP Horizontal polarization
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Note: Even though the EIRP levels fail at 25.83 GHz the TRP levels are within limit.

Diagram 6: 18 — 26.5 GHz, EIRP Vertical polarization
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Diagram 7: 20.56 — 20.76 GHz, Two Cut TRP
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Diagram 8: 25.73 — 25.93 GHz, Two Cut TRP
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Diagram 9: 26.5 — 27.4 GHz, EIRP Horizontal polarization
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Diagram 10: 26.5 — 27.4 GHz, EIRP Vertical polarization
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Diagram 11: 27.35 — 27.5 GHz, EIRP Horizontal polarization
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Diagram 12: 27.35 — 27.5 GHz, EIRP Vertical polarization
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Note: According to KDB 662911 D02 The conducted Power value can be calculated:

Conducted power
(Hor/ Ver ) — antenna

Power EIRP Be Low | Power EIRP Be Low Antenna Gain[dBi] ain

Hor/ Ver [dbm] - 10MHz[dBm] BE/ Bo 10MHz
[dBm]

0.64/2.94 -0.25/1.71 24 -19.05/ -20.15
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Diagram 13: 28.35 — 28.5 GHz, Horizontal polarization
mavl:.“'J\- :l'n[ :::I = I—L’\:l—l 4 [:::I-h [::: q-- .:.:.l SGL | -
28.34 GHz m 16400 MH7[ “Ntl';.:i;l"

Diagram 14: 28.35 — 28.5 GHz Vertical polarization

CEEe- G

6L

i =
Rof Lavel £0.00 d&m - REW 1 M
= Att Ods = SWI 100 ms = VBW 3M-1z  Mode Aulo Swedp Count 100/ 100
TOF
ML 26 clim
28.2E00M Gz
. ML 17 i,
AN GHa]
e
£
L
;;;;;;
5
------
2834 GHz 10001 [ol‘i 160 MHz/ 8.5 GH:
il weody  RNRNAAAAN [

156 1202200

Note: According to KDB 662911 D02 The conducted Power value can be calculated:

Conducted power
(Hor/ Ver ) — antenna

Power EIRP Be High | Power EIRP Be High . . .
Hor/ Ver [dbm] + 10MHz[dBm] Antenna Gain[dBi] BE/ B%ajrq‘oMHz
[dBm]
0.15/0.26 -0.78/-0.17 24 -20.78/ -21.45
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Diagram 15: 28.45 — 30 GHz, EIRP Horizontal polarization

e e [ (e ()| e [5)] e L:.-_l
Rof Lavel 0.00 Bm - REW 1 Mz
= ALt Dd5 = SWIT 145%™ VBW 10 M1z Mode Suld Swesn
TOF
T T T e T e T P v hl -
.
......
2845 GHz SO0 EPE 55.0 MHz/ 0.0 GHz
weonming. GUIMEND U8 T

09:230 12002000

Diagram 16: 28.45 — 30 GHz, EIRP Vertical polarization

e T-— m-- B | 2 )] mamncs |_::;)]n.uu. L:.'_l

Fraf Lavel 0.00 = REW 1 M-z

= Att Ods ™ SWIT 14 % VEBW 10M1z  Mode Sulo Swees
ToF
%
......
2845 GHz SO0 Eri 55.0 MHz/ 0.0 GHz
easuing... WA e U

09T mEn
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Diagram 17: 30 — 40 GHz, EIRP Horizontal polarization
Multiview Tl’“nnx [ spurr BEX T

Fraf Lavel Bm = REW 1Mz
= ax O ® SWI1 15 ® VBW 10MAr  Mode Auld Swess
TOf

......

......

ﬁ.li[w a0 | Er: I.li[F?tf 40,0 GHz
wersing.., BUAMAME W8

BTG 11032000

Note: Even though the EIRP levels fail at 31.00 GHz the TRP levels are within limit.

Diagram 18: 30 — 40 GHz, EIRP Vertical polarization

Multiview T P max urr E ]T 30-40GHz l
Teof Laval 0.00 cBm = REW 1 bz

= At Ot = ST 14w VEBW J0MHE Mode Aulo Swees
e

......

......

ﬁ.li[w a0 | Er: I.li[F?tf 40,0 GHz
ecuming... DML W

R 102000
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Diagram 19: 30.9 — 31.1 GHz, Two Cut TRP
6xLO QPSK (A TRP=2)
-10 T T T T T T T
A8 -
X: 31
201 Y:-21.44 b
[ ]

E 251 i
3
F aof —

asr B

40 = = —

45 1 1 | 1 1 1 | 1 1

30.9 30.92 30.94 30.96 30.98 31 31.02 31.04 31.06 31.08 311

Frequency [GHz]
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Diagram 20: 40 — 60 GHz, EIRP Horizontal polarization

af Level

-50

uuuuu

uuuuu

6.0 Gz G000 E 274
2 Merker Table

Type | Ref | Tro - Vakse | Walu Function Function ftesult 1

ML i 59.18713 GHz 12.30 dBm

2 2 57.70703 GHz 19.27 dBm

M3 2 56.5977 GHz -12.52 dBm

M1 2 55.11883 GHz -22.23 dBm
[ —T— 8 o

RS 1503200

Note: Even though the EIRP levels fail at 56.60 GHz the TRP levels are within limit.

“False signals” originating from unwanted mixer products between LO signal generated by the
spectrum analyser 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
IZII:JetI F EUT n m "False F"
[GHz] [-] [-] [GHz]
A 28.3 1 -2 55.27
B 28.3 1 2 57.93
C 28.3 -2 4 59.26

Diagram 21: 40 — 60 GHz, EIRP Vertical polarization

.......

uuuuu

W0 Gz _ TR s FoaHz/
2 Marker Table
Type | Rel | Tre | H-Vakse | ¥ -Value F Fumetion Result |
ML F 59.0219 GHz -26.62 dBm
56.6 GHz -27.69 dBm
M 55.1 GHz -26.03 dBm
el
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Diagram 22: 56 — 57 GHz, Two Cut TRP
2xRF QPSK (A TRP=2)

=12 T T

-4 r — Two Cut |
== | jmit

TRP [dBm]

56 561 H6.2 563 564 565 566 567 568 569 57
Frequency [GHz]
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Diagram 23: 60 — 75 GHz, EIRP Horizontal polarization

60-75GHz LEI“‘“"‘“‘ e
m - RAW 1 MHz
Le ™ VBW 3MHZ  Mode Auts Swedp

......

L5 Gz

G600 1 Er:
nnnnnn ——

0.0 GHz

BN 8003200

Diagram 24: 60 — 75 GHz, EIRP Vertical polarization

MultiView || Spectrum 5 l’lﬁ-p.ctrllll e

Baf Lewal 000 cBm - REW 1

= EWI L w VBW 3hHZ  Mode Auto Swesp
TOF Ing : Exih
Milz] 25.00 citm
73948770 GH;

......

0.0 GHz G600 1 153 1.5 GHz/ I5.0 GHz
wecsring... ERNRAREN 8

0T 8L
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Diagram 25: 75 — 90 GHz, EIRP Horizontal polarization
Multiview | 60-75GHz 75906z (=)[so-d00emz =)

Baf Lewal 000 cBm = REW 1 MHz

= EWI LW VBW 3MHZ  Mode AU Swesp

0 di
) i
0 din
0 i
TE0 Gz - G0 prs [EEYe sty 0.0 G
2 Merker Table
Type | Ref | Tro - Vakse | ¥ Value Function Function ftesult 1
ML i 87.53151 GHz -35.20 dBm
M2 2 82.65568 GHz -40.40 dBm
M3 2 B4.BB587 GHz -38.90 dBm
M1 2 B85.27191 GHz -40.40 dBm
il P [ v

B0 80032000

Diagram 26: 75 — 90 GHz, EIRP Vertical polarization

Multiview | 60-756Hz ()| 75-o0Ghz  |=)[so-oosHz (=]

Baf Lewal 000 cBm

= REW 1hHz
= EWI L w VBW 3hHZ  Mode Auto Swesp

TOF Ing: Exth

B0 R
0 i
T5.0 GHz EEG1 pis 1.5 Gz 0.0 GHz

erumng . WA 08 S

B I6 86030
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Diagram 27: 90 — 100 GHz, EIRP Horizontal polarization

Multiview [ 60-75GHz (=) 75-90GHz [ =] 90-100GHz l
BefLevel O o - RAW 1 MHz

......

&.li LaHz 45001 153 1.0 GHz/ 100,00 GHz
easuing... WA e =

BT 80032000

......

&.li LaHz 45001 153 1.0 GHz/ 100,00 GHz
easuing... WA wa B
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Diagram 29: 30 — 1000 MHz, EIRP Horizontal polarization

*RBN 1 MHz
VBN 3 MHz
Ref -10 dBm *Att 10 dB * SWT 500 ms

1e D1 -13 ¢gBm

[F—20

30

e

100

—110
Start 30 MHz 97 Wz/ Stop 1 GHz

Date: 7.MAR.2018 09:53:31

Diagram 30: 30 — 1000 MHz, EIRP Vertical polarization

“RBN 1 MHz
VBN 3 MHz
Ref -10 dBm *Att 10 dB *SNT 500 ms

10

D1 -13 ¢Bm

[-—20

Start 30 Mz 97 WHz/ Stop 1 GHz

Date: 7.MAR.2018 09:49:39
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Diagram 31: 1 — 18 GHz, EIRP Horizontal polarization

rof Lavel 15.C = REW 1 MHz
= A

......

......

1.0 CHz a0 | Er: 1.7 [F?,f 18.0 GHz
ecumng . WA 08 T

Diagram 32: 1 — 18 GHz, EIRP Vertical polarization

MultiView 1-1BGHz

rof Lavel 15.C
= A
TOf

......

......

L0 GG BO001 pis L7 rz) 8.0 GHz
weasuring... EEARRN wa FIT

DA 16 87032000
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Diagram 33: 18 — 26.5 GHz, EIRP Horizontal polarization
E C ) CE) ) CORE CERES Cr=e S|

Praf Lavel 0.00 d8m = REW 1 Mz
= A Ot ® SW1T 13 ® VBW 10M-  Mode Auto Swees
TOf

......

ﬁ.li LaHz 000 1 153 150.0 MHz/ 6.5 GHz
easuing... WA wa 7N

152000 2022000

Note: Even though the EIRP levels fail at 25.83 GHz the TRP levels are within limit.

Diagram 34: 18 — 26.5 GHz, EIRP Vertical polarization
Gl Gl Gle= Gl== Glm=e G- =]

0 dm = REW 1Mz
Ot ® SW1T 13 ® VBW 10M-  Mode Auto Swees

......

ﬁ.li LiHz J4uM0 | Er: 500 0 W—bf 6.5 GHZz
versing.., BUMMAME W T
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Diagram 35: 20.56 — 20.476 GHz, Two Cut TRP
4xLO 16qam 2E (A TRP=2)

-10 T

-1tar — Twao Cut | 7
wwwm | it

X: 20.66
25 F Y:-27.12 .

TRP [dBm]
ca
=

—ED i i I i
20.55 20.6 20.65 20.7 20.75 20.8

Frequency [GHz]

Diagram 36: 25.82 — 25.84 GHz, Two Cut TRP
5xLO 16gam 2E (A TRP=2)

-10 T T

— Two Cut
= | it

X: 2583
=20 ¥:-21.58 T

TRP [dBm]

o . = L T

_35 i i i i i i
2b.82 25.822 25.824 25.826 25 828 25.83 25.832 25.834 25.836 25.838 25.84

Frequency [GHz]
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Diagram 37: 26.5 — 27.4 GHz, EIRP Horizontal polarization
Multiview lso-noau; a3 :e.f-n_.cm, _1

"II:;T: Lol 05 U‘\!‘I; -EWE 1 : VW 10 i-!l—: Mode AUt Swdp
[ 1660 dm)
fooco] 'M
- A psaaa o X e
265 LHz - 4001 EK 0.0 MHz/ 7}.4(2
| rensering.. QAR we WO
Diagram 48: 26.5 — 27.4 GHz, EIRP Vertical polarization
Multiview | 30-d0oHz1(1)] 26.5-27.460z (5] -
"II:;T: Lol 859 S‘C‘I; -EWE 1 : ‘V‘:x l'j -h::-lf Mode AUt Swdp
= 1753 sm
pocoa ] '»/“/
@ o | ot
R BRI
265 LHz - 4001 EK 0.0 MHz/ 7}.4(2
PR we WO
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Diagram 39: 27.35 — 27.5 GHz, EIRP Horizontal polarization
m - - o V) - - (= =
Iall JdB ® SWIT 100 s ® VBW 3MHZ  Mode Auto Swesp Count IUU;’-IIHIII -
2735 (Hz M 16.0 M—bf :':.:'”.H_:

Diagram 40: 27.35 — 27.5 GHz, EIRP Vertical polarization

&=

—n

|'-:Iu-

e (=]

B
Em

raf Lavel 50.00 di = REW 1 MHz

= A D = SWI 100 ms = VBW 3 MHZ
TLH

Mode Auto Sweip

BGL
Count 100/ LW

;;;;;

TS G

1001 pts

160 Mz

F7.51 GHz

SR 200

mandy  EENENNARY [ v

Note: According to KDB 662911 D02 The conducted Power value can be calculated:

Power EIRP Be Low

Conducted power
(Hor/ Ver ) — antenna

Power EIRP Be Low . )
Hor/ Ver [dbm] _10MHz[dBm] | Antenna Gain[di] B e
[dBm]
0.22/ 17 2082/ -2.24 24 2162/ -22.46
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Diagram 41: 28.35 — 28.5 GHz, Horizontal polarization
o I e LI LS |

Paf Level 50.00 di MHz BGL
= AL JdB ® SWIT 100 s ® VBW 3MHZ  Mode Auto Swesp Count 100/ 100
TOF
| Lreequeney v ... [~ :]
Mz[1] 74 citrn
M A8 OO0 GHz
. MI[1]_ 18 et
]
-
;;;;; -
.
.
28,34 (Hz 1001 EK 16.0 a.l-bf ')1%.!»('2
il wandy  ANNNANANY .
R
Diagram 42: 28.35 — 28.5 GHz Vertical polarization
e e [ e [:.:L... B |
Fof Lovel £0.00 d8m - RAW 1 MHz oL
= AL JdB ® SWIT 100 s ® VBW 3MHZ  Mode Auto Swesp Count 100/ 100
TOF
| Lreequeney v ... [~ ]
j.l' -I. ” - .n'.-.I:
. A1) 19 e,
]
-
v =
- ——
----- - ——
.
.
28,34 (Hz 1001 EK 16.0 a.l-bf ')1%.!»('2
il wandy  ANNNANANY .

155100 2T

Note: According to KDB 662911 D02 The conducted Power value can be calculated:

Conducted power
Power EIRP Be High | Power EIRP Be High . . (Hor/ Ver ) — antenna
Hor/ Ver [dbm] + 10MHz[dBm] Antenna Gain[dBi] gain.
BE/ Be + 10MHz [dBm]
0.08/0.99 -0.74/ 0.43 24 -20.43/-21.11
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Diagram 43: 28.4 — 30 GHz, EIRP Horizontal polarization

Multiview lso-noau; ()] 28.4-306Hz l

Pof Level 0.00 d3m - RBW 1 Mhz
= AL OcE = SWI 15 ™ VBW 10MHEZ  Mode ALto Swesp
TOF
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e
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Diagram 44: 28.4 — 30 GHz, EIRP Vertical polarization
Multiview | 30-a0GHz (] 28.4-30GHz (= -
Fraf Lovel 0.00 d3m - REW 1 Mez
= AL OcE = SWI 15 ™ VBW 10MHEZ  Mode ALto Swesp
TOF
i 13,000 dbe )
0
]
B i HH—":“-_“H--
e
.....
28,4 GHz Joo1 EK C0. 0 l\l‘l?,l’ 30,0 GHz
il | Measerng.. SERANAS .

BN 07825010

RISE Research Institutes of Sweden AB



Date Reference Page
REPORT 2018-04-17 8P02064-Rev4 63 (70)

Diagram 45: 30 — 40 GHz, EIRP Horizontal polarization

.....

ﬁ.li LHz 45001 EN 1.0 GHz/ 40.0 GHz
neavering... GUAAND W8 T

121060 07837010

Diagram 46: 30 — 40 GHz, EIRP Vertical polarization

MultiView 1-18GHz I
Frof Lovel 0.00 dim - RBW 1Hhz
UCH = SWI 15 ® VBW L0MHZ  Mode
e -ca.cco i |
0 i
.....
|z00 Gz 25001 pis 1.0 GHz/ 40,0 GHz
[ T

E23TAT 07827010
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Diagram 47: 30.9 — 31.1 GHz, Two Cut TRP
6xLO 16gam 2E (A TRP=2)

-10 T T

-15F — Two Cut [
=== | it

=251 X ]
Y:-28.99

TRP [dBm]

40 F o - :

45 ' '
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Diagram 48: 40 — 60 GHz, EIRP Horizontal polarization
Multiview Spectrum 5

el Lewel 250 d2m = REW 1z
Mrz  Mode Aute Sweep

- EN 1w VW

0
o
10 e
2
0.0 (37 - G001 prs 2.0 GHz/ 60,0 GH
2 Marker Table
Type Ret Tre | H-Value | W-Wahue Funetion Fumction Result ]
L 2 59.07812 GHr -23.91 dBm
M3 2 56.6 GHz -28.88 dBm
Ml 2 55.1 GHz -30.67 dBm
easerng... ERSMARARY .-

D903 060

Diagram 49: 40 — 60 GHz, EIRP Vertical polarization
Multiview Spectrum 5

Raf Level 250 d8m = REW 1 Mriz
= SWT LS VEW S MMz Mode Aute Sweep

0
o
10 et
.
0.0 (37 - G001 prs 2.0 GHz/ 60,0 GH
2 Marker Table
Type Ret Tre | H-Value | V-V Funetion Fumction Result ]
L 58.98812 GH: -24.84 dBm
M3 2 56.6 GHz -29.74 dBm
Ml 2 55.1 GHz -31.40 dBm
e

Monvering... AURANIE

DO 06400
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Diagram 50: 60 — 75 GHz, EIRP Horizontal polarization
Multiview | 60-756Hz [tsrmm [ s0-1006mz - [:]

el Level 0.00 o2

= SWT LS VEW S MMz Mode Aute Sweep

.....

.ﬂ.li LHz GE001 EN 1.5 GHz/ 750 GHz
Mpaserng... WA e ©T

D03 0740500

Diagram 51: 60 — 75 GHz, EIRP Vertical polarization

Multiview | 60-756Hz ()| 75-906Hz (= s0-to06Hz (=]
Fef Level 0.00 #&m - REW 1 M-z

= SWT LS VEW S MMz Mode Aute Sweep
TOF Inp: Exthis £
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L T
fr———

RISE Research Institutes of Sweden AB



Date Reference Page
REPORT 2018-04-17 8P02064-Rev4 67 (70)

Diagram 52: 75 — 90 GHz, EIRP Horizontal polarization

Multiview [ 60-756Hz (=] 75-s0enz (= [eo-100eHz (=]

el Lewel 0,00 dom = REW 1Mtz

= SWT LS VEW S MMz Mode Aute Sweep

) i
) et
0 din
) et
75,0 GHz i GEO0T pts 1.5 GHz/ 0.0 GHz
2 Marker Table
Type Ref Tre H Walue | ¥ Vo Function Function Result 1
ML 2 B7.4997 GHz -33.70 dBm
M2 2 B2.65568 GHr -40.53 dBm
M3 2 84.8995 GHz -36.99 dBm
M ] 85.27291 GHz -40.61 dBm
il e S

BT 06827010

Diagram 53: 75 — 90 GHz, EIRP Vertical polarization

Multiview | 60-756Hz )] 75-90GHz (= [ 90-100GHz (=]
Fef Level 0.00 #&m - REW 1 M-z

= SWT LS VEW S MMz Mode Aute Sweep

) i
) et
€0 din
) et
75,0 GHz i GEO0T pts 1.5 GHz/ 0.0 GHz
2 Marker Table
Type Ref Tre H Walue | ¥ Mo Function Function Result 1
ML 2 87.55129 GHz -31.69 dBm
M2 2 B2.65568 GHr =41.35 dBm
M3 2 84.8995 GHz -36.73 dBm
M ] 85.27291 GHz -40.41 dBm

noavering... BUMAAMD W8

BT 06827010
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Diagram 54: 90 — 100 GHz, EIRP Horizontal polarization

Multiview | 60-756Hz () 75-906Hz [ )] 90-100GHz L:-:l
Fef Level Em BEW 1 Mz

= SWT LS VEW S MMz Mode Aute Sweep
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Diagram 55: 90 — 100 GHz, EIRP Vertical polarization

Multiview | 60-756Hz (=) 75-906Hz [ )| 90-100GHz L:-:l
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- SWT 1™ VEW SMHz Mode AUt Sweep

TOF Inp: Ex
FreqUency Swesn

.....

&.li LHz 45001 EN 1.0 GHz/ 100.0 GHz
e [

BT 0680010

RISE Research Institutes of Sweden AB



Date Reference Page
R I REPORT 2018-04-17 8P02064-Rev4 69 (70)
Photos of test object
Front side Rear side
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