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Summary

Standard Listed part of Compliant
FCC CFR 47 part 22 /| RSS-132 and RSS-Gen

2.1046/ RSS-132 5.4  RF power output Yes
2.1049/ RSS-Gen 6.7  Occupied bandwidth Yes
2.1051/ RSS-1325.5 Band edge Yes
2.1051/ RSS-132 5.5 Spurious emission at antenna terminals Yes
2.1053/ RSS-132 5.5 Field strength of spurious radiation Yes
2.1055/ RSS-132 5.3 Frequency stability Yes

RISE Research Institutes of Sweden AB
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Description of the test object

Equipment:

HVIN:
FVIN:
Hardware revision state:

Radio Access Technology,
RAT and Frequency range:

IBW:

Output power:

Radio 4490HP 44B5 44B13 C

Product number KRC 161 985/3 and KRC 161 985/31"
FCC ID: TABAKRC161985

IC: 287AB-AS161985

“The hardware and software (except for the security software) are
identical for both types of Radios, KRC 161 985/3 (Security
unlocked) and KRC 161 985/31 (Security locked). The tests were
performed on KRC 161 985/3 with security unlocked software for
testing purpose.

AS161985
CXP 202 1113/1, rev. R20A103

R1B

3GPP Band 5/n5 (B5):

Single RAT: WCDMA, LTE, NR, NB IoT (1B, GB)
Multi RAT: WCDMA, NR, LTE, ESS, NB IoT (IB, GB)

TX: 869 — 894 MHz
RX: 824 — 849 MHz

3GPP Band 13/n13 (B13):
Single RAT: LTE, NR, NB IoT (IB, GB)
Multi RAT: NR, LTE, ESS, NB loT (IB, GB)

TX: 746 — 756 MHz
RX: 777 — 787 MHz

B5: 25 MHz
B13: 10 MHz

Maximum nominal output power per band, carrier and port
B5 WCDMA: 5 MHz: 40 W

B5 LTE: 5, 10 MHz: 60 W

B5 NR: 5,10, 15, 20, 25 MHz: 60 W
B5 ESS 10 MHz: 60 W

B13 LTE: 5, 10 MHz: 60 W

B13 NR: 5, 10 MHz: 60 W

B13 ESS 10 MHz: 60 W

Multi band: LTE/NR: (B5/n5): 60W+(B13/n13): 60W, Total: 120W.
Multi band: NR(n5)+WCDMA(B5): 40W+LTE/NR(B13/n13):
60W, Total 100W

Multi band: LTE(B5)+WCDMA(B5): 40W+LTE/NR(B13/n13):
60W, Total 100W

Max total power per Radio (Multi band): 480W

RISE Research Institutes of Sweden AB
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Antenna ports B5:
Antenna ports B13:
Antenna:

RF configuration B5:

RF configuration B13:

Channel bandwidths:

Sub-carrier spacing:
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Emission designators:
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A-D: 4 TX /4 RX ports
A-D: 4 TX /4 RX ports
50 Ohm Impedance, No dedicated antenna, handled during licensing.

Single and multi-carrier, 5 carriers per port, Non-Contiguous
Spectrum (NCS), Contiguous Spectrum (CS) TX Diversity, 2x2
MIMO, 4x4 MIMO, Carrier Aggregation (CA) intra-band and inter-
band supported.

LTE with NB loT IB/GB: 1 Anchor PRB + 1 Non-Anchor PRB

NR with NB loT IB:

Max 2 Boosted PRB for 5 and 10 MHz BW
Max 4 Boosted for 15MHz BW

Max 6 Boosted PRB for 20 MHz BW

Max 2 Boosted PRB for 25MHz BW

Single and multi-carrier, 2 carriers per port, Non-Contiguous
Spectrum (NCS), Contiguous Spectrum (CS) TX Diversity, 2x2
MIMO, 4x4 MIMO, Carrier Aggregation (CA) intra-band and inter-
band supported.

LTE with NB loT IB/GB: 1 Anchor PRB + 1 Non-Anchor PRB

NR with NB 10T IB:
Max 2 Boosted PRB for 5 and 10 MHz BW

B5

WCDMA: 5 MHz

LTE: 5 MHz and 10 MHz

NR: 5 MHz, 10 MHz 15 MHz, 20 MHz and 25 MHz

B13
LTE: 5 MHz and 10 MHz
NR: 5 MHz and 10 MHz

LTE: 15 kHz
NR: 15 kHz and 30 kHz (30 kHz for 10 MHz BW and wider)

LTE: QPSK, 16QAM, 64QAM and 256QAM
NR: QPSK, 16QAM, 64QAM and 256QAM

NB IoT GB/ IB: QPSK

B5 WCDMA: 5 MHz, BW: 4AM17F9W
LTE with and without NB 10T IB

5 MHz, BW: 4M49W7D

10 MHz, BW: 8M96W7D
20MHz, BW: 18M8W?7D (10+10 MHz, Carrier aggregation)

RISE Research Institutes of Sweden AB
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LTE with NB loT GB:
10 MHz,BW: 9M33W7D

NR with and without NB 10T IB: SCS 15kHz :

5 MHz, BW: 4M51W7D

10 MHz, BW: 9M40W7D

15 MHz, BW: 14M4W7D

20 MHz, BW: 19M2W7D

25 MHz BW: 24MOW7D

20 MHz, BW: 19M2W7D (10+10, 15+5 MHz, Carrier aggregation)
25 MHz, BW 24M1W?7D (5+20, Carrier aggregation)

NR SCS 30kHz :

10 MHz, BW: 8M64W7D
15 MHz, BW: 13M6W7D
20 MHz, BW: 18M3W7D
25 MHz BW: 23M2W7D

B13:

LTE with and without NB 10T 1B
5 MHz, BW: 4M48W7D

10 MHz, BW: 8M96W7D

LTE with NB loT GB:
10 MHz, BW: 9M34W7D

NR with and without NB loT IB: SCS 15kHz :
5 MHz, BW: 4M51W7D

10 MHz, BW: 9M41W7D

NR SCS 30kHz:

10 MHz, BW: 8M63W7D

+0.6/ -2.5dB

Up to 25.8 Ghps

-48VDC

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 test is to support a C2PC/ C3PC of the product, with the Radio Access
Technology WCDMA functionality added with software upgrade.

No modifications of the test object was made during the testing.

Operation modes during measurements

WCDMA measurements were performed with the test object transmitting the Test models
defined in 3GPP TS 25.141. Test model 1 (TM1) represent QPSK modulation. Test model 5
(TMDB) includes the 16QAM modulation and Test model 6 (TM6) includes the 64QAM
modulation.

LTE measurements were performed with the test object transmitting test models as defined
in 3GPP TS 36.141. Test model E-TM1.1 was used to represent QPSK, test model E-
TM3.2 to represent 16QAM, test model E-TM3.1 to represent 64QAM modulation and E-
TM3.1A to represent 256 QAM modulation. Test model E-TM1.1 was used for all
measurements representing worst case if not otherwise stated.

NR measurements were performed with the test object transmitting test models as defined in
3GPP TS 38.141-1. Test model NR: FR1-TM1.1 is used to represent QPSK, test model NR:
FR1-TM3.2 to represent 16QAM, test model NR: FR1-TM3.1 to represent 64QAM
modulation and test model NR: FR1-TM3.1a to represent 256 QAM modulation. Test model
NR: FR1-TM1.1 was used for all measurements representing worst case.

RISE Research Institutes of Sweden AB
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Conducted measurements

The test object was supplied with -48 VDC by an external power supply. Additional
connections are documented in the set-up drawings for conducted measurements.

The signal path of the measurement chain was calibrated with a network analyzer and the
correction stored as a transducer factor in the measurement equipment.

Radiated measurements

The test object was powered with -48 VDC by an external power supply. Additional
connections are documented in the set-up drawings for radiated measurements.

EUT Emission= SA reading + (CableLosses — Antenna gain(dBi) + TheoreticalPathloss +
FilterLoss — LNAgain)

The correction factors are stored in R&S Electra software as separate files and activated as
applicable in the Hardware setup, for each measurement configuration. Emissions close or
above the limit is verified with the substitution method where the EUT is replaced by a signal
generator and an Antenna with known gain.

Test facility

The used semi-anechoic chamber is compliant with ANSI C63.4. RISE is an 1SO 17025
accredited test facility for Electromagnetic Compatibility (EMC) and Radio testing. RISE is a
Recognized Lab by FCC (Designation number: SE0001) and ISED (CAB identifier: SE0002) for
the scope of standards and methods used in this test report.

References

Measurements were done according to applicable parts of the following standards:
ANSI C63.4-2014+ C63.4a-2017

ANSI C63.5-2017

ANSI C63.26-2015

e-CFR 47 part 2, February 2024

e-CFR 47 part 27, February 2024

e-CFR 47 part 22, February 2024

KDB 662911 D01 Multiple Transmitter Output v02r02

KDB 971168 D01 Power Meas License Digital Systems v03r01
KDB 971168 D03 IM Emission Repeater Amp v01

3GPP TS 36.141, version 15.3.0

3GPP TS 38.141-1, version 15.4.0

3GPP TS 25.141, version 17.0.0

RSS-130 Issue 2

RSS-132 Issue 4

RSS-Gen Issue 5

RISE Research Institutes of Sweden AB
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SE
Measurement equipment
Item Name Inv.no Cal. due date
Tesla 503881 -
Semi Anechoic Chamber | NSA BX90699 |2025-11-04
SVSWR BX90702 |2024-09-20
Spectrum Analyzer Rohde & Schwarz ESU40 901385 2024-07-24
Software Rohde & Schwarz EMC32 BX62351 |-
RF cable Huber & Suhner Eacon 4C BX91490 |2024-06-30
RF Cable Rosenberger UFB311A 503508 2024-09-08
RF Cable Rosenberger UFB311A 503509 2024-09-08
Antenna, Bilog Teseq CBL6143A BX92331 |2025-09-16
- MicroComp Nordic MCN-JS42-
Preamplifier 00101800-28-10P 901545 2025-01-25
HP filter Wainwright WHKX1.0/18G-10SS |901373 2024-07-08
Antenna, Horn Emco 3115 502175 2024-07-02
Spectrum analyzer R&S FSQ 40 504143 2024-07-21
Spectrum analyzer R&S FSW 43 902073 2024-07-21
RF attenuator Weinschel 40dB 902282 2024-09-09
HP filter Wainwright WHKY1.0/15G-12SS |504199 2024-06-08
RF cable Sucoflex 102EA BX50236 |2024-09-09
RF Cable Sucoflex 102EA BX50237 |2024-09-09
Thermohygrometer Testo 635 504203 2024-06-30
Thermohygrometer Testo 625 504117 2024-06-30

Uncertainties

Measurement and test instrument uncertainties are described in the quality assurance
documentation ”RISE — 3936”. The uncertainties are calculated with a coverage factor k=2

(95% level of confidence).

RISE Research Institutes of Sweden AB




N

Date Reference Page
REPORT 2024-03-19  P119088-F2 11 (67)

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: 2024-02-15.
Manufacturer’s representative
Patrik Hellstrom, Ericsson AB.

Test engineers

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

None.

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

B5 WCDMA:
Frequency | Symbolic | Comment

[MHZz] name
871.4 B TX bottom frequency in 5 MHz BW configuration
881.6 M TX middle frequency in 5 MHz BW configuration
891.6 T TX top frequency in 5 MHz BW configuration.
g;ég Bim TX constellation for Bim with 5 MHz BW (B= Bottom frequency,
8916 im= Intermodulation)
814 . TX constellation for Tim with 5 MHz BW (T= Top frequency,
886.4 i im= Intermodulation)
891.6
871.4
878.2 M4 TX constellation for maximum number of carriers with 5 MHz
884.8 bandwidth configuration.
891.6

The RX frequency was configured 45 MHz below the corresponding TX frequency according
to the applicable duplex offset for the operating band.

B5 Multi RAT
Frequency Symbolic | Comment
[MHZz] name
WCDMA:BH'A' TX constellation With WCDMA, NR and LTE carrier with 5
NR=881.5 W+N+L : .
LTE=8915 MHz carrier bandwidth.

The test object was simultaneously transmitting in both bands at maximum output power

settings during all measurements. In Band 13 one carrier with 5 MHz BW NR FR1-TM 1.1 on

the frequency 751 MHz was used.

RISE Research Institutes of Sweden AB
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Test setup: conducted measurements

OIL
1 2
3 2.
5 RF D
RISE
10 MHz 5. RF C
5. RF B
6. Test instrumentation — 4. RF A
DC Power
1. Test object
148 V DC

Ground

Test object:

1.

Radio 4490HP 44B5 44B13 C, KRC 161 985/3, rev. R1B, s/n: E23E499389
With Radio Software: CXP 202 1113/1, rev. R20A103.
FCC ID: TASBAKRC161985, IC: 287AB-AS161985

Associated equipment:

2.

Testing Equipment:
CT-DU25, LPC 102 500/1, rev. R3B, s/n: T01G520908
with software Ruma R50B02

Functional test equipment:

3. | Computer, Mac book pro, BAMS — 1002122807

4. | RF Attenuator: RISE number: 902 282

5. | Terminator, 50 ohm

6. | RISE Test Instrumentation according to measurement equipment list for each test.

The signal analyzer was connected to the RISE 10 MHz reference standard during all

measurements.

RISE Research Institutes of Sweden AB
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Test setup: radiated measurements

Ground

1
]
1
: OIL
1
1
1
]
1
1
1
1
i 12
1
3 2 X
1
| 4 RF D
1
RISE 1
10 MHz L2 RFC
. RF B
I Ext. alarm [—
5 — 4 RF A ALD
: DC Power T—_!—I
I
! 1. Test object _|
I l4s vV DC
I
1
|
I
1
]

Shielded room

Radio 4490HP 44B5 44B13 C, KRC 161 985/3, rev. R1B, s/n: E23E499389
With Radio Software: CXP 202 1113/1, rev. R20A103.
FCC ID: TASBAKRC161985, IC: 287AB-AS161985

Associated equipment:

2.

Testing Equipment:
CT-DU25, LPC 102 500/1, rev. R3B, s/n: T01G520908
with software Ruma R50B02

Functional test equipment:

3. | Computer, Mac book pro, BAMS — 1002122807

4. | Attenuator/ Terminator

5. |R&S ESIB 26, SP no: 503 885 for supervision purpose only

6. | Remote Control Unit, ANDREW Model: ATM200-A20, Serial: DESA101412073
Interfaces:

Power input configuration DC: -48 VDC Power

RF A-D, 4.3-10 connector, combined TX/RX Antenna

1, Optical Interface Link, single mode opto fibre Signal

2, Optical Interface Link, single mode opto fibre Signal

ALD Control, shielded multi-wire 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 § 22.913/

Date Reference

P119088-F2

2024-03-19

RSS-132 5.4, conducted

Date
2024-02-19
2024-02-20

2024-02-21

Temperature
23°C+3°C
22°C+3°C
23°C+3°C

Humidity
17% +5%
20% +5%
24 % £ 5 %

Test set-up and procedure

The measurements were made per definition in ANSI C63.26, 5.2.3.4. The test object was

connected to a signal analyser measuring peak and RMS output power in

CDF mode. A resolution bandwidth of 80 MHz was used if not otherwise specified.

Measurement equipment RISE number
R&S FSW 43 902 073

RF attenuator 902 282
Coaxial cable Sucoflex 102EA BX 50236
Coaxial cable Sucoflex 102EA BX 50237
Testo 635, temperature and humidity meter 504 203

Measurement uncertainty: 1.1 dB

RISE Research Institutes of Sweden AB
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2024-03-19

Results WCDMA B5 Single carrier

Single carrier Test model TM1

Reference

P119088-F2

Rated output power level at each RF port 1x 46.0 dBm/ port.

Page

16 (67)

Output power CCDF [RMS dBm/ PAR dB]
Sﬁ]martr’%"c Port RFA | PortRFB | Port RFC | Port RFD | Total power?
B 46.13/7.22 | 46.18/7.22 | 46.03/7.22 | 46.12/7.22 52.13
M 46.03/7.22 | 46.00/7.18 | 46.02/7.18 | 46.09/7.18 52.05
T 46.03/7.24 | 46.02/7.24 | 45.86/7.24 | 46.04/7.24 52.00

D: summed output power according to ANSI C63.26 section 6.4.3.1
Note: The PAR value is the 0.1 % Peak to Average Ratio.

Single carrier Test model TM5

Rated output power level at each RF port 1x 46.0 dBm/ port.

Output power CCDF [RMS dBm/ PAR dB]

S{]mar?]‘?e"c Port RFA | PortRFB | PortRFC | Port RED | Total power?
B 46.19/7.18 | 46.12/7.18 | 46.14/7.2 | 46.18/7.18 52.18

U: summed output power according to ANSI C63.26 section 6.4.3.1
Note: The PAR value is the 0.1 % Peak to Average Ratio.

Single carrier Test model TM6

Rated output power level at each RF port 1x 46.0 dBm/ port.

Output power CCDF [RMS dBm/ PAR dB]

S{]mam“c PortRFA | PortRFB | PortRFC | Port RED | Total power?
B 46.16/7.18 | 46.22/7.18 | 46.13/7.18 | 46.17/7.2 52.19

U: summed output power according to ANSI C63.26 section 6.4.3.1
Note: The PAR value is the 0.1 % Peak to Average Ratio.

RISE Research Institutes of Sweden AB
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Single carrier Test model TM1

Rated output power level at each RF port 1x 46.0 dBm/ port.

Output power per 1 MHz [RMS dBm]
Maximum
Symbolic Port RF Port RF | Port RF | Port RF Total Antenna gain®
name A B C D power? [dBd]}/ ERP
Limit [dBm]
B 40.84 40.91 40.75 40.8 46.91 16.09/ 63.0

2: 6 dB (10 logio (Nout)) was added to the highest measured power among the measured ports,
according to the procedure described in ANSI C63.26 section 6.4.3.2.4.

%: The gain value is the maximum antenna gain that can be used with the tested device for the
configuration tested, and still comply with the maximum ERP limit as defined in FCC
22.913(a)(4)

Feeder loss is assumed to be 0 dB in the antenna gain calculation.

The used formula is: Maximum antenna gain (dBd) = ERP limit (dBm) - Measured Total
power?/ 1 MHz (dBm) + feeder loss (dB).

Please note that the maximum ERP limit for a specific site may be lower due to various site
conditions.

Single carrier Test model TM1

Rated output power level at each RF port 1x 46.0 dBm/ port.

Output power per 5 MHz [RMS dBm]
Maximum
Symbolic Port RF Port RF | Port RF | Port RF Total Antenna gain®
name A B C D power? [dBi]/ EIRP
Limit [dBm]
B 45.66 45.75 45.63 45.69 51.75 10.40/ 62.15

2; 6 dB (10 logio (Nou)) was added to the highest measured power among the measured ports,
according to the procedure described in ANSI C63.26 section 6.4.3.2.4.

%: The gain value is the maximum antenna gain that can be used with the tested device for the
configuration tested, and still comply with the maximum EIRP limit as defined in SRSP-503.
Feeder loss is assumed to be 0 dB in the antenna gain calculation.

The used formula is: Maximum antenna gain (dBi) = EIRP limit (dBm) - Measured Total
power?/ 5 MHz (dBm) + feeder loss (dB).

Please note that the maximum EIRP limit for a specific site may be lower due to various site
conditions.

RISE Research Institutes of Sweden AB
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Single carrier Test model TM5

Rated output power level at each RF port 1x 46.0 dBm/ port.

Output power per 1 MHz [RMS dBm]
Maximum
Symbolic Port RF Port RF | Port RF | Port RF Total Antenna gain®
name A B C D power? [dBd]/ ERP
Limit [dBm]
B 40.78 40.82 40.79 40.81 46.81 16.19/63.0

2: 6 dB (10 logio (Nout)) Was added to the highest measured power among the measured ports,
according to the procedure described in ANSI C63.26 section 6.4.3.2.4.

%: The gain value is the maximum antenna gain that can be used with the tested device for the
configuration tested, and still comply with the maximum ERP limit as defined in FCC
22.913(a)(4)

Feeder loss is assumed to be 0 dB in the antenna gain calculation.

The used formula is: Maximum antenna gain (dBd) = ERP limit (dBm) - Measured Total
power?/ 1 MHz (dBm) + feeder loss (dB).

Please note that the maximum ERP limit for a specific site may be lower due to various site
conditions.

Single carrier Test model TM5

Rated output power level at each RF port 1x 46.0 dBm/ port.

Output power per 5 MHz [RMS dBm]
Maximum
Symbolic Port RF Port RF | Port RF | Port RF Total Antenna gain®
name A B C D power? [dBi]/ EIRP
Limit [dBm]
B 45.65 45.63 45.61 45.66 51.66 10.49/ 62.15

2; 6 dB (10 logio (Nou)) was added to the highest measured power among the measured ports,
according to the procedure described in ANSI C63.26 section 6.4.3.2.4.

9: The gain value is the maximum antenna gain that can be used with the tested device for the
configuration tested, and still comply with the maximum EIRP limit as defined in SRSP-503.
Feeder loss is assumed to be 0 dB in the antenna gain calculation.

The used formula is: Maximum antenna gain (dBi) = EIRP limit (dBm) - Measured Total
power?/ 5 MHz (dBm) + feeder loss (dB).

Please note that the maximum EIRP limit for a specific site may be lower due to various site
conditions.

RISE Research Institutes of Sweden AB
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Single carrier Test model TM6

Rated output power level at each RF port 1x 46.0 dBm/ port.

Output power per 1 MHz [RMS dBm]
Maximum
Symbolic Port RF Port RF | Port RF | Port RF Total Antenna gain®
name A B C D power? [dBd]/ ERP
Limit [dBm]
B 40.78 40.88 40.77 40.81 46.88 16.12/ 63.0

2: 6 dB (10 logio (Nout)) was added to the highest measured power among the measured ports,
according to the procedure described in ANSI C63.26 section 6.4.3.2.4.

%: The gain value is the maximum antenna gain that can be used with the tested device for the
configuration tested, and still comply with the maximum ERP limit as defined in FCC
22.913(a)(4)

Feeder loss is assumed to be 0 dB in the antenna gain calculation.

The used formula is: Maximum antenna gain (dBd) = ERP limit (dBm) - Measured Total
power?/ 1 MHz (dBm) + feeder loss (dB).

Please note that the maximum ERP limit for a specific site may be lower due to various site
conditions.

Single carrier Test model TM6

Rated output power level at each RF port 1x 46.0 dBm/ port.

Output power per 5 MHz [RMS dBm]
Maximum
Symbolic Port RF Port RF | Port RF | Port RF Total Antenna gain®
name A B C D power? [dBi]/ EIRP
Limit [dBm]
B 45.63 45.73 45.62 45.66 51.73 10.42/ 62.15

2; 6 dB (10 logio (Nou)) was added to the highest measured power among the measured ports,
according to the procedure described in ANSI C63.26 section 6.4.3.2.4.

9: The gain value is the maximum antenna gain that can be used with the tested device for the
configuration tested, and still comply with the maximum EIRP limit as defined in SRSP-503.
Feeder loss is assumed to be 0 dB in the antenna gain calculation.

The used formula is: Maximum antenna gain (dBi) = EIRP limit (dBm) - Measured Total
power?/ 5 MHz (dBm) + feeder loss (dB).

Please note that the maximum EIRP limit for a specific site may be lower due to various site
conditions.

RISE Research Institutes of Sweden AB



N

REPORT

Date
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Results WCDMA B5 Multi carrier

Multi carrier, TM1

Rated output power level at each RF port 4x 40 dBm/ port.

Reference

P119088-F2

Page

20 (67)

Output power CCDF [RMS dBm]

Symbolic | ot rEA | PortRFB | PortRFC | PortrFD | TO%@
name power
M4 45.72 45.79 45.65 4566 | 5173

U: summed output power according to ANSI C63.26 section 6.4.3.1

RISE Research Institutes of Sweden AB
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Example of CCDF measurement: B5 B, Port B
...... - H~ B~ H~ H~ H-- H- H—~ H—- H~ H~ H-~ H- - [ - |

Ref Level 2536 dBm = ANBW 0 MHz
- Att 258 Meas Time 12.5 ms
TDF 9« 20GHz 40db"

CFB71.4 MHz can Pwr + 20,00 4B
2 Result Surmima Samples: 1000000
46.18 dBm 53.68 dBm 7.50 dB 374 dB 562 dB 7.22d8 7.36 dB
-, 20210220
Measuring... NENINNNNN -~ . 20200220

08:56:15 AM 02/20/2024

Example of 1 MHz Power density measurement: B5 B, Port B
e = s B B~ B H-~ H-~ H- H-- H-~ H+-~ H-~ H~ B~ |l B

el 55,00 dBm ® RBW 1 MHz

861
- 25d5 = SWT 100 ms ® VBW 3MHz Mode Auto Sweep Count 100/100
s
% —
Vi
o N
/ \
/
/
/ Y
10 £
A \
S N
-0
-s0
[CF 871.4 MH2z 6001 prs 2.0 MHz/ Span 20.0 MHZz.
2 Marker Table
ML 1 871.94991 MHz 40.91 dBm

]

nnnnnn

08:57:43 AM 02/20/2024
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D

Example of 5 MHz Power density measurement: B5 B, Port B
....... B~ H~ H—~ H~ H-~ H- H-~ H~ H~ H-~ H- nm - [ - |

100 ms ® VBW 20 MHz Mode Auto Sweep Count 100/100

ICF 871.4 MHz 6001 pts 4.0 MHz Span 40.0 MHz
2 Marker Table

ML 1 871.65996 MHz 45.75 dBm

Ready L[]

08:58:37 AM ﬂl,'ZDfZﬂ14
Remark

ERP/EIRP compliance is addressed at the time of licensing, as required by the responsible
FCC/ISED Bureau(s). Licensees are required to take into account maximum antenna gain used
in combination with above power settings to prevent the radiated output power to exceed the
limits.

Limits

§22.913:
() (4ii) Extend coverage into Unserved Area on a secondary basis (see § 22.949), are
permitted to operate base transmitters and repeaters with an ERP greater than 800
watts/MHz (PSD) per sector, up to a maximum of 2000 watts/MHz (PSD) per sector.

(d) The peak-to-average ratio (PAR) of the transmission must not exceed 13 dB.

RSS-132 section 5.4/ SRSP-503
The peak-to-average ratio (PAR) of the transmission must not exceed 13 dB

Base stations located in geographical areas at a distance greater than 26 km from large or
medium population centres and transmitting in accordance with paragraphs 14 and15 within
the frequency range 869-894 MHz, may increase their e.i.r.p. up to a maximum of 1640
watts/5 MHz (i.e. no more than 1640 watts e.i.r.p. in any 5 MHz band segment), with an
antenna HAAT up to 150 metres.

| Complies? |Yes |
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Occupied bandwidth measurements according to CFR47 §2.1049/

Date Reference

2024-03-19

P119088-F2

RSS-Gen 6.7

Date Temperature Humidity
2024-02-22 22°C+3°C 22% 5%
2024-02-23 23°C+3°C 24 % £5%

Test set-up and procedure

The measurements were made per definition in ANSI C63.26, 5.4.4. The output was
connected to a signal analyzer using the built in OBW function with the Peak detector

activated in max hold.

Measurement equipment RISE number
R&S FSW 43 902 073
RF attenuator 902 282
Coaxial cable Sucoflex 102EA BX50236
Coaxial cable Sucoflex 102EA BX50237
Testo 635, temperature and humidity meter 504 203
Measurement uncertainty: 2.6%
Results WCDMA B5
Single carrier: TM1
Diagram | Symbolic name Tested Port Occupied BW
(99%) [kHZz]
1.1 B RF A 4170
1.2 M RF C 4166
1.3 T RF B 4165
Diagram | Symbolic name Tested Port EBW (-26dB)
[kHZz]
14 B RF A 4690
Single carrier: TM5
Diagram | Symbolic name Tested Port Occupied BW
(99%) [kHZz]
15 B RF B 4167
Single carrier: TM6
Diagram | Symbolic name Tested Port Occupied BW
(99%) [kHZz]
1.6 B RF A 4155

RISE Research Institutes of Sweden AB
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Diagram 1.1 WCDMA: TM1, B, Port A:
s B B~ H-~ H- H- BH- A~ H- H- H~ B~ B~ Hl B

Ref Level 55,00 dBm - REW 50 kiiz 6L
& Att 25d8 & SWT 100 ms ® VBW 1 MHz Mode Auto Sweep Count 100/100
- 20GHz 40db"
pied Bandwidih
@
hp -
r b L R L e M‘]w .
i
= % -
/ |
v J \
" : |
f l
|
| \
0 I .
- R oy f I\W!Wv
T Ll PO PRI S ek bk M‘Wf‘w‘*uNwmw’m»mmm,mm;\w-
b ivarvaly v
o
CF 8714 MHz 2001 pts 1.5 MHz, Span 15,0 MHz
2 Marker Table

Mt 1 872.9517 MHz 38.21 dBm Ooc Bw 4.169 604 72 MHz
T 1 869.31517 MHz 30.37 dBm Occ Bw Centrold 871.399960 686 MHz
12 L 873.484 77 MHz 29.78 dBm Occ B Freg Offset -30.314051 867 He
reody  INNNEENEN - . 2924°02-20

12:30:40
12:39:49 PM 02/20/2024

Diagram 1.2 WCDMA: TM1, M, Port C:
w- = @e @~ B~ B~ B~ B- B~ B~ B- B~ B~ O Hl H

Ref Level 5500 dBm * RBW 50 kHz SGL
& Att 25d8 & SWT 100 ms ® VBW 1 MHz Mode Auto Sweep Count 100/100
- 20GHz 40db"
pied Bandwidth
»
-
g e e g
1 "y
0 g
/ |
20 & / \
J \
10 "
fr l
' W
] l\
A MMWK b Wi
FIRTRR T AL bt s S PTTET R T Aol bt
-
o
ICF 881.6 MHz 2001 pts. 1.5 MHz, Span 15.0 MHz
2 Marker Table
i N 880.400 6 MHz 37.88 dBm Do Bt 4.166 280824 MHZ
T1 1 879.5174 MHz 29.67 dBm Dcc Bw Centraid 881.600 545183 MHz
T2 1 £83.68360 MHz 29.55 dBm DOocc Bw Freq Offset 545182510072 Hz
ey MMM - 5 fEtmE

12:14:03
12:14:03 PM 02/20/2024
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Diagram 1.3 WCDMA: TM1, T, Port B:
g~ @- B~ @~ B-

Ref Level 5500 dBm * RBW 50 kHz
- Att

H- H-

[T G

25 B  SWT 100ms ® VBW 1MHz Mode Auto Sweep

Reference

P119088-F2

Page

25 (67)

Count 100/ 100

4
A gt A A At

-10 f
v

)
= 1 T LT R
|t g e A A L

o

L ot o

-30

40

Span 15.0 MHz

2001 pts

1.5 MHz,

[CF 891.6 MHz
2 Marker Table

4.160 275939 MHz

[ 1 892.679 5 MHz 38.02 dBm 0oz Bw.
Tl 1 8B9.51654 MHz 22.35 dem Ccc Bw Centrald £91.596676 088 MHz
T2 1 893.676 81 MHz 22.48 dBm Occ Bw Freg Offset -3.32391207 kHz

s, 2024-02-20

Ready  INNNNNNEN - oo SUUOECS

11:00:13 AM 02/20/2024

Diagram 1.4 WCDMA: TM1, T, Port A:

| x [ W EOE >

Ref Level 55,00 dBm ® RBW 100 kHz
- Att 2508 » SWT 100ms ® VBW | MHz  Mode Auto Swesp

et " com

TDF "9k-20GHz 40db"

B- B- B~ B~ B~ B~ B~ O 0l H
SGL

Count 100/100

s
u1
40 dBm ﬂ,‘,_. * =0 P o
' ™
w0 f *
f
o \
i ¢
o :‘ |
/
|
|
10 /
J‘ ]
i bl by i
. bt TSP .
bt b - i ushasenbe R B T T R TN F NI R M
-
-4
CF 671.6 Miiz Z001 prs 1.5 Mz, Span 15.0 Mz
2 Marker Table
Mt 872.7919 MHz 41.80 dBm ndE 26.0 dit
T 1 860,051 3 MHz 15.55 dBm B down BW 4.69 MHz
12 1 £73.7354 MHz 16.08 dBm Q Factor 1863
-, 20240220
Ready  INNNNNNNN - oo SUOTEIC

12:41:10 PM 02/20/2024
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Diagram 1.5 WCDMA: TM5, B, Port B:
v e B @~ @- B~ @A~ B- B~ @A~ A~ B~ A~ A [l H

Ref Level 55,00 dBm * RBW 50 kriz

SGL
Count 100/100

- Art 2548 = SWT 100 ms » VBW 1 MHz Mode Auto Sweep
@
40 dorm :
A R R W P
:’JMM‘IM i e e ﬂ-w,‘i_.‘_
= 3 "
/
\
20 dem. "' -
J |
10 di |
| |
] i
|
T
|
10 i !
/ 1h ,
I \
T B | O
07 T NP
et L g il 4 LUt TP VR TRRYN
40
863.9 MHz 2001 pts. 1.5 MHz, 878.9 MHz
2 Marker Table
ML 1 872.479 5 MHz 36.10 dBm Doc Bw 4.167 299 511 MHz
T 1 860.31906 MHz 29.59 dBm Doc Bw Centroid 871.402 711 838 MHz
T2 1 B73 486 36 MHz 29.92 dBm Doc Bw Freq Offset 2711838416 kHz

. 2ze0z20
Reody  INNNENENN ol R
09:00:11 AM 02/20/2024

Diagram 1.6 WCDMA: TM6, B, Port A:
e = ww B B B B Be He Be- B He B~ B-- s:i" B u

Ref Level 55,00 dBm * RBW 50 kriz
- Att 2508 » SWT 100ms » VBW 1 MHz Mode Auto Sweep
T - 20GHZ

Count 100/100

ipled Bandwidth

M1

gt oA A A L et A o]

40 dBm

20 dom
[

10 d
| |

-20

h i wcw‘W‘ LT
L ki Rt AL TR BT SRV WU TP

-40 g2
CF 871.4 MHz 2001 pts. 1.5 MHz, Span 15.0 MHz
2 Marker Table

Mt 1 870.1631 MHz 38.22 dBm Ooc Bw 4.155184 365 MHz
T 1 869.316 62 MHz 28.44 dBm Occ Bw Centrold 871.394414851 MHz
12 L 873.47201 MHz 29.90 dBm Occ B Freg Offset -5.585 149487 kHz

. o 20200221
Ready  NNNEEENER 3t

01:36:25 PM 02/21/2024
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N

Band edge measurements according to CFR 47 §22.917/

RSS-1325.5

Date Temperature Humidity
2024-02-22 22°C+3°C 22% 5%
2024-02-23 23°C+3°C 24 % £5 %
2024-02-26 22°C+3°C 25% 5%

Test set-up and procedure

The measurements were made per definition in ANSI C63.26, 5.7.2. The test object was
connected to a spectrum analyzer with the RMS detector activated.

Band 5
A RBW of at least 1% of the OBW/EBW is to be used up to 1 MHz away from the band
edges and for measurements more than 1 MHz from the band edges a RBW of 100 kHz is to

be used.

An offset of 6 dB has been used to cover 4x4 MIMO according to ANSI C63.26 6.4.4.1 ¢
“measure and add 10 logio (NanT)”.

Measurement equipment RISE number
R&S FSW 43 902 073

RF attenuator 902 282
Coaxial cable Sucoflex 102EA BX50236
Coaxial cable Sucoflex 102EA BX50237
Testo 635, temperature and humidity meter 504 203

Measurement uncertainty: 2.6 dB

RISE Research Institutes of Sweden AB
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Results WCDMA B5
Single carrier WCDMA: TM1
Diagram Symbolic name Tested Port
2.1a-b B RF A
2.2a-b T RF D
Multi carrier WCDMA: TM1
Diagram Symbolic name Tested Port
2.3a-b Bim RF B
2.4 a-b Tim RF B
25a-d M4 RF A
Limits
CFR 47 822.917 (a)

Out of band emissions. The power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P) by a factor of at least 43
+ 10 log(P) dB.

CFR 47 § 22.917 (b)
Measurement procedure. Compliance with these rules is based on the use of measurement
instrumentation employing a reference bandwidth as follows:

In the spectrum below 1 GHz, instrumentation should employ a reference bandwidth
of 100 kHz or greater. In the 1 MHz bands immediately outside and adjacent to the
frequency block, a resolution bandwidth of at least one percent of the emission
bandwidth of the fundamental emission of the transmitter may be employed. A
narrower resolution bandwidth is permitted in all cases to improve measurement
accuracy, provided that the measured power is integrated over the full required
reference bandwidth (i.e., 100 kHz or 1 percent of emission bandwidth, as specified).
The emission bandwidth is defined as the width of the signal between two points, one
below the carrier center frequency and one above the carrier center frequency, outside
of which all emissions are attenuated at least 26 dB below the transmitter power.

In the spectrum above 1 GHz, instrumentation should employ a reference bandwidth
of 1 MHz.

RSS-13255

In the first 1.0 MHz band immediately outside and adjacent to each of the sub-
bands specified in Section 5.1, the power of emissions per any 1% of the occupied
bandwidth shall be attenuated below the transmitter output power P (dBW) by at
least 43 + 10 log(p) dB.

After the first 1.0 MHz immediately outside and adjacent to each of the sub-
bands, the power of emissions in any 100 kHz bandwidth shall be attenuated
below the transmitter output power P (dBW) by at least 43 + 10 log(p) dB. If the
measurement is performed using 1% of the occupied bandwidth, power
integration over 100 kHz is required.

| Complies? [Yes |

RISE Research Institutes of Sweden AB
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Diagram 2.1a WCDMA: TM1, B, Port A:
o @~ @A~ B~ B~ B~ B- B~ B~ B- B~ B~ O Hl H

RefLevel 5500 d8m  Offset 6.00 d6 ® RBW 100 kHz S6L

258 ® SWT  100ms ® VBW 1 MHz Mode Auto Sweep Count 100/100

-
P
/
2 Ly
/
10 ]
:
]
‘
e |
- ]
-20 — -
: S I — S FE R N
[CF 862.0 MH2z 1001 pts 1.6 MHz,/ Span 16.0 MHz
2 Marker Table
ML 1 869.0 MHz 3.42 dBm
M2 1 868.0 MHz -23.06 dBm
Reody  NNNNNNNNN - oo RO

12:43:19 PM 02/20/2024

Diagram 2.1b WCDMA: TML1, B, Port A:
v @ @~ @ B- @~ B- B~ B~ B~ B~ B~ O~ Hl HA

ReflLevel 5500d8m  Offset 6.00d6 ® RBW 1 kHz
- Att 258 » SWT 100 ms ® VBW 100kHz Mode Auto Sweep Count 100/100
TDF "9k-20GHz 40db"
1 ACLR ®1Rm AvgPwr

<0 dem

40 darn

20 B

20 B

CF 868.975 MHz 2001 pts 10.2 kHz/ Span 102.0 kHz
2 Result Summary None

Tl (Ref) 50.000 kHz -16.46 dBm
T Total -16.46 dBm

3 Marker Table

ML 1 869.0 MHz -29.83 dBm

. . 2024-02-20
Ready  NNNEEENER Ll S

12:44:03 PM 02/20/2024
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Diagram 2.2a WCDMA: TM1, T, Port D:
-~ @- B- B~ BH- B~ B- B~ B~ B- B~ B~ O Il B

Offset 6,00 6 ® RBW 100 kHz S6L
2508 @ SWT 100 ms ® VBW 1MHz Mode Autn Sweep

40 darn

20 dBm—

20 dam \ -

0 i

CF 001.0 MHz 1001 pts 1.6 MHz/
2 Marker Table

Span 16.0 MHZ

ML 1 894.0 MHz 3.45 dBm
M2 1 895.0 MHz -24.23 dBm

s, 2024-02-20
Ready  INNNNNNNN - oo SUSUOR
01:19:08 PM 02/20/2024

Diagram 2.2b WCDMA: TM1, T, Port D:
= @- B- B~ B- B~ B- B~ B~ B~ B~ B~ O Il B

Offser 6.00d6 ® RBW 1 kHz

- Att 258 » SWT 100 ms ® VBW 100kHz Mode Auto Sweep
TDF "9k-20GHz 40db"
1 ACLR

®1Rm AvgPwr
<0 dbm

Count 100/100

40 darn

20 B

20 B

N — - L

e el "

CF 894.025 MHz

2001 pts.

10.2 kHz/ Span 102.0 kHz
2 Result Summary

None

Tl (Ref) 50.000 kHz -16.54 dBm
Tx Total

-16.54 dBm
3 Marker Table

ML 1 894.0 MHz -28.16 dBm

s, 2024-02-20
Ready  NNNNNNNNN - oo SUOEES
01:20:12 PM 02/20/2024
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Diagram 2.3a WCDMA: TM1, Bim, Port B:

Q’\
e - PR < - wie [ERE - EOTR < [ETTECR [T -
Ref Level 5500 dBm Offset 600 dB & RBW 100 kHz S6L
= Att 2508 & SWT 100 ms ® VBW 1 MHz Mode Auto Sweep Count 100/100
oo .
s
“
20 darn
20 dom
100
0
1 13,000 car
-
-
w0
[CF 862.0 MHz 1001 pts 1.6 MHz,/ Span 16.0 MHz
2 Marker Table
ML 1 §69.0 MHz -2.11 dBm
M2 1 868.0 MHz -23.56 dBm

Roocy  WNNNNM . 202022

E:5340
08:53:40 AM 02/27/2024

Diagram 2.3b WCDMA: TM1, Bim, Port B:

Q,\
— = Ty p— T ey — e OE== [
ReflLevel 5500 dBm  Offset .00 4B & RBW 1kHz SGL

- At 3508 SWT 100 ms = VBW 100kHz  Mode Auto Swesp Gount 100/100

TDF "Sk-20GHz 40db"™

1ACLR 01Rm AvgPwr
s

" i

s

2

10 08

0

-

-

" s -

-

o0 o
CrEEaATE Wi 2001 prs 10.2 kitz/ Span 070K

50.000 kHz

-19.42 dBm
-19.42 dBm

3 Marker Table

ML L 869.0 MHz -33.58 dBm

- 2024-02-27
Rready  INNNNNNNN W A
08:54:32 AM 02/27/2024
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Diagram 2.4a WCDMA: TM1, Tim, Port B:

Q’\
e - PR < - wie e - O < [EETEVR ~ [T -
Ref Level 5500 dBm Offset 600 dB & RBW 100 kHz S6L
= Att 2508 & SWT 100 ms ® VBW 1 MHz Mode Auto Sweep Count 100/100
oo .

s

“

20 dar

20 dom

100

0

F1 -13.000 o

-

-

-40 B

T

[CF 901.0 MHz 1001 pts 1.6 MHz,/ Span 16.0 MHz
2 Marker Table

M1 1 894.0 MHz -2.04 dBm
M2 1 895.0 MHz -26.06 dBm

Roody MMM . 2034023

o:07:18
09:07:18 AM 02/27/2024

Diagram 2.4b WCDMA: TM1, Tim, Port B:

Q,\
pE——— = Ty p— T ey - T - [
ReflLevel 5500 dBm  Offset .00 4B & RBW 1kHz SGL

- At 3508 SWT 100 ms = VBW 100kHz  Mode Auto Swesp Gount 100/100

TDF "Sk-20GHz 40db"™

1ACLR 01Rm AvgPwr
s

" i

s

2

10 08

0

-

-

-

-

o0 o
CrE9I0F Wi 2001 prs 10.2 kitz/ Span 070K

50.000 kHz

-19.73 dBm
-19.73 dBm

3 Marker Table

ML L 894.0 MHz -33.11 dBm

-, 2024-02-27
Rready  INNNNNNNN -
09:07:54 AM 02/27/2024
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Diagram 2.5a WCDMA: TM1, M4, Port B:

[E——— = =)= [ e v B B~ B T | - | | -]

Ref Level 55,00 dBm  Offset 6,00 dB ® RBW 100 kHz

S6L

= Att 2508 & SWT 100 ms ® VBW 1 MHz Mede Auto Sweep Count 100/100

0

0

0

20 dern

20 dem

10 d

-10

H1-130 "

20

-30

40 2
CF 862.0 MHz 1001 pts 1.6 MHz/ Span 16,0 MHz
2 Marker Table

M1 1 B869.0 MHz -3.02 dBm
M2 1 B868.0 MHz -24.41 dBm

. 20240226
Ready  INNNEERER Lo s
12:32:13 PM 02/26/2024

Diagram 2.5b WCDMA: TM1, M4, Port B:

—— e B~ HE~ B~ v B B~ Bee e Bl eowen B owes -]

RefLevel 55,00 dBm  Offset 5,00 d6 ® RBW  1kHz

S6L
- At 2500 @ SWT 100 ms @ VBW 100kHz Mode Auto Sweep Count 100/100
TDF "9k-20GHz 40db"
L AGLR Q1Rm AvgPwr
e
@ T
2
2
10 e
-10 e
~20 o
-0 o
40 —— e .
-s0 oo
~60 o
CF 868,975 MMz 2001 pts 10.2 kHz/ Span 102.0 KHz
Txl (Ref) 50.000 kHz -21.33 dBm
Tx Total -21.33 dBm
3 Marker Table
ML L 869.0 MHz -35.38 dBm
-, 20240226
Rready  NRNENEER S Bk

12:32:59 PM 02/26/2024
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Diagram 2.5¢c WCDMA: TM1, M4, Port B:

[E——— = =)= [ e o B Bew e Bev Beees B oo -]

Ref Level 55,00 dBm  Offset 6,00 dB ® RBW 100 kHz

S6L

= Att 2508 & SWT 100 ms ® VBW 1 MHz Mede Auto Sweep Count 100/100

0

0

0

20 dern

20 dem

10 d

-10

H1 -13.0 m

20

-a0

40 2

T

CF 001.0 MHz 1001 pts 1.6 MHz/ Span 16,0 MHz
2 Marker Table

M1 1 894.0 MHz -3.33 dBm
M2 1 895.0 MHz -26.38 dBm

. 20240226
Ready  INNNEERER Ll s
12:30:13 PM 02/26/2024

Diagram 2.5d WCDMA: TM1, M4, Port B:

—— — =[x = - - Y R [ -]
RefLevel 5500 dBm  Offset 6.00 d6 ® RBW  1kHz SGL

& Art 25d8 ® SWT 100 ms ® VBW 100kHz Mode Auto Sweep Count 100/100

TDF "9k-20GHz 40db™

1 ACLR

O1Rm AvgPwr

-10 a8

-20 o

-30 o8

-40 a8

-50 o

-60 cB
CF 894.025 MHz

2001 pts. 10.2 kHz/ Span 102.0 Kz

Txl (Ref) 50.000 kHz
Tx Total

-21.76 dBm
-21.76 dBm
3 Marker Table

ML L 894.0 MHz -32.46 dBm

. 2024-02-26
Rready  INNNNNNNN e D
12:31:06 PM 02/26/2024
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Conducted spurious emission measurements according to
CFR 47 8§22.917/RSS-1325.5

Date
2024-02-20
2024-02-26
2024-02-27

Temperature
22°C+3°C
23°C+3°C
22°C+3°C

Humidity
20% +5%
24% +5%
25% £ 5 %

Test set-up and procedure

The measurements were made per definition in ANSI C63.26, 5.7.4. The output was

connected to a spectrum analyzer with the RMS detector activated.

An offset of 6 dB has been used to cover 4x4 MIMO according to ANSI C63.26 6.4.4.1 ¢
“measure and add 10 logio (Nant)” In the frequency range 1-9 GHz an additional 0,62 dB was
added to compensate for the pathloss in the High Pass filter used, resulting in a total offset of

6,62 dB in this frequency range.

The vertical lines V1 and V2 in the plots 9k to 1 GHz represent the band edges of the

operating band 13.

The vertical lines V3 and V4 in the plots 9k to 1 GHz represent the band edges of the

operating band 5

Measurement equipment RISE number
R&S FSW 43 902 073

RF attenuator 902 282

High pass filter 1-20 GHz 504 199
Coaxial cable Sucoflex 102EA BX50236
Coaxial cable Sucoflex 102EA BX50237
Testo 635, temperature and humidity meter 504 203

Measurement uncertainty: 2.6 dB

RISE Research Institutes of Sweden AB
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Results WCDMA B5

Single carrier WCDMA: TM1

Diagram | Symbolic name B5 | Tested Port
31ab B RF A
3.2ab M RF A
3.3ab M RF B
34ab M RF C
35ab M RF D
3.6a-b T RF A

Note: Measurements were mainly limited to port RF B due to the measurement result in
single carrier mode that shows that the ports are electrical identical as declared by the client.

Multi carrier WCDMA: TM1

Diagram | Symbolic name B5 | Tested Port
3.7a-b Bim RF B
3.8a-b Tim RF B
39a-b M4 RF B

Multi RAT: WCDMA: TM1 NR and LTE: TM1.1
Diagram | Symbolic name B5 | Tested Port
3.10a-b W+N+L RF B

Remark

The emission at 9 kHz on the plots was not generated by the test object. A complementary
measurement with a smaller RBW showed that it was related to the LO feed-through.

The highest fundamental frequency is 894 MHz. The measurements were made up to 9 GHz
(10x894 MHz = 8.94 GHz).
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Limits

CFR 47 8 22.917 (a)

Out of band emissions. The power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P) by a factor of at least 43
+ 10 log(P) dB.

CFR 47 § 22.917 (b)
Measurement procedure. Compliance with these rules is based on the use of measurement
instrumentation employing a reference bandwidth as follows:

e In the spectrum below 1 GHz, instrumentation should employ a reference bandwidth
of 100 kHz or greater. In the 1 MHz bands immediately outside and adjacent to the
frequency block, a resolution bandwidth of at least one percent of the emission
bandwidth of the fundamental emission of the transmitter may be employed. A
narrower resolution bandwidth is permitted in all cases to improve measurement
accuracy, provided that the measured power is integrated over the full required
reference bandwidth (i.e., 100 kHz or 1 percent of emission bandwidth, as specified).
The emission bandwidth is defined as the width of the signal between two points, one
below the carrier center frequency and one above the carrier center frequency, outside
of which all emissions are attenuated at least 26 dB below the transmitter power.

e In the spectrum above 1 GHz, instrumentation should employ a reference bandwidth
of 1 MHz.

RSS-1325.5

iii. In the first 1.0 MHz band immediately outside and adjacent to each of the sub-
bands specified in Section 5.1, the power of emissions per any 1% of the occupied
bandwidth shall be attenuated below the transmitter output power P (dBW) by at
least 43 + 10 log(p) dB.

iv. After the first 1.0 MHz immediately outside and adjacent to each of the sub-
bands, the power of emissions in any 100 kHz bandwidth shall be attenuated
below the transmitter output power P (dBW) by at least 43 + 10 log(p) dB. If the
measurement is performed using 1% of the occupied bandwidth, power
integration over 100 kHz is required.

| Complies? |Yes |

RISE Research Institutes of Sweden AB
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Dlagram31aWCDMA TM1, Bs, 9 kHz — 1 GHz, PortA:
- B~ H-~ B~ BH~ H-- H- BH~ H~ H-~ H-~ H-~ H- - [ - |

RefLevel 5500 d8m  Offset 6.00 d6 ® RBW 100 kHz SGL
- Att 208 » SWT  100ms ® VBW 1 MHz Mode Auto Sweep Count 100/100

H1 -13.000 B

| A ikt Vi “E’W

9.0 kHz 45001 pts 00.0 MHz/ 1.0 GHz
2 Marker Table

ML 1 549.692 MHz -29.86 dBm

s, 2024-02-20
Ready  INNNNNNNN - oo SUGOUOSO

09:19:15 AM 02/20/2024

Dlagram31b WCDMA: TM1, Bs, 763 805 MHz, Port A:
v B= H~ B~ B~ @A~ H- B~ B~ B~ B~ B~ O-- Wl W

RefLevel 20,00 dBm  Offset 6.00 d6 ® RBW ©.25 kHz SGL
1068 @ SWT  200ms ® VBW 30kHz Mode Sweep Count 100/ 100
QCHz 0k

10 deen

763.0 MHz 30001 pts 4.2 MHz, 805.0 MHz.
2 Marker Table

ML 1 788.670 24 MHz -52.26 dBm

L ]

09:21:44 AM 02/20/2024

RISE Research Institutes of S weden AB
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Diagram 3.1¢c WCDMA: TM1, Bs, 1 — 9 GHz, Port A:

B~ B~ B~ B~ H- H- B~ B~ B~ B~ B~ B- O~ Ol B

Reflevel 2000 dBm  Offset 6.62 d6 & RBW 1 MHz SGL
- At 08  SWT 100 ms ® VBW 10MHz  Mode Auto Sweep Count 100/100
TDF "ok-20GHz 40db"
10 e
-1

13.000
-2
-2
ey ——— B anii ey e e

40
-0
-60

0 cam
1.0 GHz 35001 pts 00.0 MHz/ 9.0 GHz
2 Marker Table

M1 1 8.982 286 GHz -31.89 dBm

s, 2024-02-20
Ready  NNNNNNNNN - oo SUGOEEEC

09:28:47 AM 02/20/2024

Diagram 3.1d WCDMA: TML1, Bs, 1559 — 1610 MHz, Port A:
i- B~ B~ BA- A- B~ H- B~ B~ B~ B~ B- B~ Ol H

RefLevel 10,00 dBm  Offset 6.62 d6 ® RBW 1 MHz SGL

® Att 10dE & SWT 100 ms & VBW 10 MHz Mode Auto Sweep Count 100/100
P TDF "0k-20GHz 40dk"
1 Frequency Sweep.

80 oA

1.559 GHz 1001 pts. 5.1 MHz, 1.61 GHz
2 Marker Table

ML 1 1.608 0894 GHz -48.20 dBm

s, 2024-02-20
Ready  INNNNNNNN - o SUUOLEEC

09:30:39 AM 02/20/2024

RISE Research Institutes of S weden AB
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Dlagram32aWCDMA TM1, Ms, 9 kHz — 1 GHz, Port A:
- B~ H-~ B~ B~ BH-~- H- B~ H-~ H-~ H~ H-- H-~- - [ - |

RefLevel 5500 d8m  Offset 6.00 d6 ® RBW 100 kHz SGL
- Att 208 » SWT  100ms ® VBW 1 MHz Mode Auto Sweep Count 100/100

40 darn

30 dBr

20 darn

M [ ___ "

0.0 kiz 45001 pts 100.0 MHZ 1.0 GHz
2 Marker Table

M1 1 551.692 MHz -29.89 dBm
M2 1 131.06 MHz -30.39 dBm

s, 2024-02-20
ready  NNNNNNENN - oo SUORER

12:53:04 PM 02/20/2024

Dlagram32b WCDMA: TM1, Ms, 763 805 MHz, Port A:
v B= B~ H- B~ @A~ H- B~ B~ H- B~ A- B~ 1l W

RefLevel 20,00 dBm  Offset 6.00 d6 ® RBW ©.25 kHz SGL
1068 @ SWT  200ms ® VBW 30kHz Mode Sweep Count 100/ 100
QCHz 0k

10 deen

[CF 784.0 MHz 30001 pts 4.2 MHz, Span 42.0 MHz.
2 Marker Table

ML 1 793.994 27 MHz -52.10 dBm

s, 2024-02-20
Ready  NNNNNNNNN - oo SUOTONC

12:52:06 PM 02/20/2024

RISE Research Institutes of S weden AB
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Diagram 3.2c WCDMA: TM1, Ms, 1 -9 GHz, Port A:
ﬂ o n - n n p— n ,,,, .., n uuuuu u i n

ReflLevel 2000 d8m  Offset 6.62 d6 ® RBW 1 MHZ

08 » SWT  100ms ® VBW 10MHz Mode Auto Sweep

10 do
0
15000
-0
-0 2
e aa—
e | —
"
-
0
.
cFs0GHE 35001 pts 000 Mrz/ Span B0 GZ
2 Wiarker Table
My : 8.899 774 GHz -31.96 dBm

]

1224332
12:49:32 PM 02/20/2024

Diagram 3.2d WCDMA: TM1, Ms, 1559 — 1610 MHz, Port A:
i- B~ B~ BA- A- B~ H- B~ B~ B~ B~ B- B~ ol H

ReflLevel 1000 d8m  Offset 6.62 d6 ® RBW 1 MHzZ SGL

Count 100/100

® Att 10dE & SWT 100 ms & VBW 10 MHz Mode Auto Sweep
P TDF "0k-20GHz 40dk"
1 Frequency Sweep.

ICF 1.5845 GHz 1001 pts 5.1 MHz/

Span 51.0 MHZ
2 Marker Table

ML 1 1.605898 6 GHz -48.15 dBm

s, 2024-02-20
Ready  NNNNNNNNN - oo OO
12:50:13 PM 02/20/2024

RISE Research Institutes of S weden AB
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Dlagram33aWCDMA TM1, Ms, 9 kHz — 1 GHz, Port B:
- B~ H-~ B~ B~ BH-~- H- B~ H-~ H-~ H~ H-- H-~- - [ - |

RefLevel 5500 d8m  Offset 6.00 d6 ® RBW 100 kHz SGL
- Att 208 » SWT  100ms ® VBW 1 MHz Mode Auto Sweep Count 100/100

40 darn

30 dBr

20 darn

0.0 kiz 45001 pts 100.0 MHZ 1.0 GHz
2 Marker Table

M1 1 548.07 MHz -30.07 dBm
M2 1 130.949 MHz -30.16 dBm

s, 2024-02-20
ready  NNNNNNENN - oo CUTUEORS

10:27:57 AM 02/20/2024

Dlagram33b WCDMA: TM1, Ms, 763 805 MHz, Port B:
v B= B~ H- B~ @A~ H- B~ B~ H- B~ A- B~ 1l W

RefLevel 20,00 dBm  Offset 6.00 d6 ® RBW ©.25 kHz SGL
1068 @ SWT  200ms ® VBW 30kHz Mode Sweep Count 100/ 100
QCHz 0k

10 deen

i, ahpalai, v " Ty w—— ,_4.“‘
—~
-60
0 cen

763.0 MHz 30001 pts 4.2 MHz, 805.0 MHz.

2 Marker Table

ML 1 794.004 07 MHz -51.97 dBm

s, 2024-02-20
Ready  NNNNNNENN - oo COTUEEEY

10:24:41 AM 02/20/2024

RISE Research Institutes of S weden AB
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Diagram 3.3¢c WCDMA: TM1, Ms, 1 — 9 GHz, Port B:
g~ B~ B~ B~ H~ BH- B~ H- H- B~ H~ B~ A~ Ol H

RefLevel 20,00 dBm  Offset 6.62 d6 ® RBW 1 MHz

® Att Ode & SWT 100 ms & VBW 10MHz Mode Auto Sweep Count 100/100

TDF "0k-20GHz 40dk"

10 dbm

-0

13.000
-20
-0 .w
B B
T e T el

40

-0

-0

0 dim
1.0 GHz 35001 pts 00.0 MHz/ 9.0 GHz
2 Marker Table
M1 1 8.927 202 GHz -31.94 dBm

Moosuring... NENENNNNN - . 20240220

10:22:17 AM 02/20/2024

Diagram 3.3d WCDMA: TM1, Ms, 1559 — 1610 MHz, Port B:
i- B~ B~ BA- A- B~ H- B~ B~ B~ B~ B- B~ ol H

RefLevel 10,00 dBm  Offset 6.62 d6 ® RBW 1 MHz SGL
- Att 108 ® SWT 100 ms & VBW 10MHz Mode Auto Sweep Count 100/100
PA TDF “ak. 20GHz 40"

1 Frequency Sweep.

80 oA

1.559 GHz 1001 pts. 5.1 MHz, 1.61 GHz
2 Marker Table

ML 1 1.608 4461 GHz -48.23 dBm

s, 2024-02-20
Reody  NNNNNNNNN - oo SUOESRE

10:23:08 AM 02/20/2024

RISE Research Institutes of S weden AB
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Dlagram34aWCDMA TM1, Ms, 9 kHz — 1 GHz, Port C:
- B~ H-~ B~ B~ BH-~- H- B~ H-~ H-~ H~ H-- H-~- - [ - |

RefLevel 5500 d8m  Offset 6.00 d6 ® RBW 100 kHz SGL
- Att 208 » SWT  100ms ® VBW 1 MHz Mode Auto Sweep Count 100/100

40 darn

30 dBr . q -

20 darn

0.0 kiz 45001 pts 100.0 MHZ 1.0 GHz
2 Marker Table

M1 1 549,625 MHz -30.08 dBm
M2 1 130.594 MHz -30.15 dBm

s, 2024-02-20
Ready  INNNNNNNN - oo SUUOTUEEC

12:16:25 PM 02/20/2024

Dlagram34b LTE: TM1.1, Ms, 763 — 805 MHz, Port C:
o = e e P~ e~ B~ - BH- B+~ H-—- H- H~ H-~ H-- - [ - |

RefLevel 20,00 dBm  Offset 6.00 d6 ® RBW ©.25 kHz SGL
1068 @ SWT  200ms ® VBW 30kHz Mode Sweep Count 100/ 100
QCHz 0k

10 deen

it J— — P - - i,
™ o
o0
0 can
CF 764.0 MHz 30001 pis 7.2 MHz Span 42.0 MHz
2 Marker Table
M 1 783.52542 MHz -52.07 dBm
+ 2020220
Ready . s 209N

12:18:04 PM 02/20/2024

RISE Research Institutes of S weden AB
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Diagram 3.4c WCDMA: TM1, Ms, 1 — 9 GHz, Port C:
ﬂ o n - n n p— n ,,,, .., n uuuuu u i n

ReflLevel 2000 d8m  Offset 6.62 d6 ® RBW 1 MHZ

08 » SWT  100ms ® VBW 10MHz Mode Auto Sweep

10
0
w2
0
I PR |
R et
© s
-
o0
i
CF 5.0 GHz 35001 pts 00.0 MHz/ Span 8.0 GHz
2 Marker Table
ML 1 8.989 6 GHz -31.78 dBm
Reody NN - o M3LEEE

12:19:42 PM 02/20/2024

Diagram 3.4d WCDMA: TM1, Ms, 1559 — 1610 MHz, Port C:
i- B~ B~ BA- A- B~ H- B~ B~ B~ B~ B- B~ ol H

ReflLevel 1000 d8m  Offset 6.62 d6 ® RBW 1 MHzZ SGL

Count 100/100

® Att 10dE & SWT 100 ms & VBW 10 MHz Mode Auto Sweep
P TDF "0k-20GHz 40dk"
1 Frequency Sweep.

T SRR AR R—

ICF 1.5845 GHz 1001 pts 5.1 MHz/

Span 51.0 MHZ
2 Marker Table

ML 1 1.609057 4 GHz -48.18 dBm

s, 2024-02-20
Ready  INNNNNNNN - oo UUOOOEC
12:20:28 PM 02/20/2024

RISE Research Institutes of S weden AB
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Dlagram35aWCDMA TM1, Ms, 9 kHz — 1 GHz, Port D:
- B~ H-~ B~ B~ BH-~- H- B~ H-~ H-~ H~ H-- H-~- - [ - |

6L
Count 100/100

RefLevel 5500 d8m  Offset 6.00 d6 ® RBW 100 kHz
- Att 208 » SWT  100ms ® VBW 1 MHz Mode Auto Sweep

10 d

, S

wol — o} 1
- had e "
;
9.0 kHz 45001 pts 100.0 MHz, 1.0 GHz
oy m—

01:41:20 PM 02/20/2024

Dlagram35b WCDMA: TM1, Ms, 763 805 MHz, Port D:
o = e e P~ e~ B~ - BH- B+~ H-—- H- H~ H-~ H-- - [ - |

RefLevel 20,00 dBm  Offset 6.00 d6 ® RBW ©.25 kHz

- Att 1068 @ SWT  200ms ® VBW 30kHz Mode Sweep Count 100/ 100
10 deen
-10
-0
-20
40
Hi
-50
pr PR i oy oy ) o, -
Wt ¥ "
-60
0 cen
[CF 784.0 MHz 30001 pts 4.2 MHz, Span 42.0 MHz.
2 Marker Table
ML 1 783.55061 MHz -52.20 dBm
s, 2024-02-20
Rready  INNNNNNNN o AR

01:42:31 PM 02/20/2024
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Diagram 3.5¢c WCDMA: TM1, Ms, 1 — 9 GHz, Port D:
ﬂ o n - n n p— n ,,,, .., n uuuuu u i n

ReflLevel 2000 d8m  Offset 6.62 d6 ® RBW 1 MHZ

08 » SWT  100ms ® VBW 10MHz Mode Auto Sweep

10 dbm
-0
13.000
-20
-2 a
o pmp—— ]
il cnces i s
40
-0
-0
0 dim
CF 5.0 GHz 35001 pts 00.0 MHz/ Span 8.0 GHz
2 Marker Table
M1 1 8.988 686 GHz -31.77 dBm

L ]

1346:03
01:46:03 PM 02/20/2024

Diagram 3.5d WCDMA: TM1, Ms, 1559 — 1610 MHz, Port D:
i- B~ B~ BA- A- B~ H- B~ B~ B~ B~ B- B~ ol H

ReflLevel 1000 d8m  Offset 6.62 d6 ® RBW 1 MHzZ SGL

Count 100/100

® Att 10dE & SWT 100 ms & VBW 10 MHz Mode Auto Sweep
P TDF "0k-20GHz 40dk"
1 Frequency Sweep.

== U U —

ICF 1.5845 GHz 1001 pts 5.1 MHz/

Span 51.0 MHZ
2 Marker Table

ML 1 1.609 566 9 GHz -48.19 dBm

T
Redy  WNNNN - s 20240220
01:45:13 PM 02/20/2024
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Dlagram36aWCDMA TM1, Ts, 9 kHz — 1 GHz, Port A:
- B~ H-~ B~ B~ BH-~- H- B~ H-~ H-~ H~ H-- H-~- - [ - |

RefLevel 5500 d8m  Offset 6.00 d6 ® RBW 100 kHz SGL
- Att 208 » SWT  100ms ® VBW 1 MHz Mode Auto Sweep Count 100/100

40 darn

q
30 dam - !

20 darn

9.0 kHz 45001 pts 100.0 MHzZ, 1.0 GHz
2 Marker Table

ML 1 549,581 MHz -30.16 dBm

M2 1 140.927 MHz -30.08 dBm

s, 2024-02-20
ready  INNNNNENN - oo UTOERY

01:03:51 PM 02/20/2024

Dlagram36b WCDMA: TM1, Ts, 763 805 MHz, Port A:
v B= H~ H- B~ @A~ H- B~ @B~ H- B~ A- OB~ 1l W

RefLevel 20,00 dBm  Offset 6.00 d6 ® RBW ©.25 kHz SGL

1068 @ SWT  200ms ® VBW 30kHz Mode Sweep Count 100/ 100
QCHz 0k

10 deen

~ A vy eyt ey ™ --N;M. —— MW“WW
-60
0 cen
[CF 784.0 MHz 30001 pts 4.2 MHz, Span 42.0 MHz.
2 Marker Table
ML 1 793.92567 MHz -51.77 dBm
s, 2024-02-20
Ready  NNNNNNNNN - oo SUTOUEEC

01:05:47 PM 02/20/2024
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Diagram 3.6c WCDMA: TM1, Ts, 1 — 9 GHz, Port A:

B~ B~ B~ B~ B~ H- B~ B~ B~ B~ B~ B- O~ Ol B

Ref Level 20,00 dBm  Offset 6.62 dB = RBW 1 MHz SGL
® Att Ode & SWT 100 ms & VBW 10MHz Mode Auto Sweep Count 100/100
TDF "0k-20GHz 40dk"
10 dbm
-0
13.000
20
-2
J——— rersto, I,
W‘—‘ PR
B
40
-0
-0
0 dim
CF 5.0 GHz 35001 pts 00.0 MHz/ Span 8.0 GHz
2 Marker Table
M1 1 8.984 572 GHz -31.85 dBm
-, 2024-02-20
ready  NNNNNNNNN - oo SUTUEEC

01:08:46 PM 02/20/2024

Diagram 3.6d WCDMA: TM1,Ts, 1559 — 1610 MHz, Port A:
i- B~ B~ BA- A- B~ H- B~ B~ B~ B~ B- B~ Ol H

RefLevel 10,00 dBm  Offset 6.62 d6 ® RBW 1 MHz SGL

- Att 108 ® SWT 100 ms & VBW 10MHz Mode Auto Sweep Count 100/100
PA TDF “ak. 20GHz 40"

1 Frequency Sweep.

80 oA

1.559 GHz 1001 pts. 5.1 MHz, 1.61 GHz
2 Marker Table

ML 1 1.607 223 3 GHz -48.18 dBm

s, 2024-02-20
Ready  INNNNNNNN - oo SUUUETE

01:08:03 PM 02/20/2024

RISE Research Institutes of S weden AB
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Diagram 3.7a WCDMA: TM1, Bim, 9 kHz — 1 GHz, Port B:

Ref Level 55,00 dBm  Offset 6,00 dB ® RBW 100 kHz S6L
2008 ® SWT 100 ms ® VBW 1 MHz Mode Au

Count 100/100

p

.
.
| \ \ \ \ \ \ |
.
I
| \ \ \ \ \ \ |
0.0 kHz 45001 pts 00.0 MHz, 1.0 GHz
[ 1 550.07 MHz -29.76 dBm
M2 1 140.216 MHz -32.05 dBm
Ready [LI1L]]] W g
08:51:24 AM 02/27/2024
Diagram 3.7b WCDMA: TM1, Bim, 763 — 805 MHz, Port B:
\'\'?
S —— = [x] e e ow B B eeen B e -]
Ref Level 20,00 dBm Offset 6.00 dB ® RBW .25 kHz SGL
- At 1008 & SWT 200 ms & VBW 30 kHz Mode Sweep Count 100/100
TDF "Sk-20GHz 40db"
)
[CF 784.0 MHz 30001 pts. 4.2 MHz, Span 42.0 MHz

2 Marker Table

ML 1 768.064 33 MHz -51.69 dBm

., 2024-02-27
Ready  INNNEENER L

08:52:46 AM 02/27/2024
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Diagram 3.7¢c WCDMA: TM1, Bim, 1 — 9 GHz, Port B:

N

S
SGL
Count 100/100

Ref Level 20,00 dBm  Offset 6.62 d6 ® RBW 1 MHz
08 ® SWT 100 ms & VBW 10MHz Mode Ruto Sweep

10 de
-1
H1 -13.000 B
-z
-30
-40
-s0
&0 cam
-70
[CF 5.0 GHz 35001 pts 800.0 MHz/ Span 8.0 GHz
2 Marker Table
ML 1 8.926 745 GHz -31.84 dBm
. 20240227
Ready  INNNEERER L R

08:59:12 AM 02/27/2024

Diagram 3.7d WCDMA: TM1,Bim, 1559 — 1610 MHz, Port B:

,

NI I < PR - v B B~ Bee BEe Bleomen B oees -]

RefLevel 10,00 dBm  Offset 6.62 d5 ® RBW 1 MHz SGL
& At 10d8 & SWT 100 ms & VBW 10MHz  Mode Auta Sweep Count 100/100
A TDF "ok-20GHz 40db"

1 Frequency Sweep

~40 0am 0 0o
-0
-0
w
00

ICF 1.584 5 GHz 1001 pts 5.1 MHz/ Span 51.0 MHz.

2 Marker Table
ML L 1.607 5799 GHz -48.23 dBm
. 20240227
Rready  INNNNNNNN e A

09:00:30 AM 02/27/2024
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Diagram 3.8a WCDMA: TM1, Tim, 9 kHz — 1 GHz, Port B:

Ref Level 55,00 dBm  Offset 6,00 dB ® RBW 100 kHz S6L
2008 ® SWT 100 ms ® VBW 1 MHz Mode Au

Count 100/100

p

w
w
.
2 o
-
w0
-
| | \ \ \ \ \ 1
;
| \ \ \ \ \ \ |
0.0 kHz 45001 pts 00.0 MHz, 1.0 GHz
ML 1 549.625 MHz «30.16 dBm
M2 1 138.238 MHz -32.28 dBm
- EETET
Rody | MEMMM o 02T
09:05:35 AM 02/27/2024
Diagram 3.8b WCDMA: TM1, Tim, 763 — 805 MHz, Port B:
&
— . @m R ER - [P . [ - -]
Ref Level 20,00 dBm Offset .00 4B & RBW 6.25 kHz SGL
- Art 10d8 & SWT 200 ms & VBW  30kHz Mode Sweep Count 100/100
TDF "Sk-20GHz 40db"
rFEIEnaSHEST
e
w0
0
-
o
.
-
0 o
-
[CF 784.0 MHz 30001 pts. 4.2 MHz, Span 42.0 MHz

2 Marker Table

ML 1 773.329 56 MHz -51.57 dBm

-, 2024-02-27
Ready  INNNEENER e A

09:06:33 AM 02/27/2024
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Diagram 3.8c WCDMA: TM1, Tim, 1 — 9 GHz, Port B:

N

S
SGL
Count 100/100

Ref Level 20,00 dBm  Offset 6.62 d6 ® RBW 1 MHz
08 ® SWT 100 ms & VBW 10MHz Mode Ruto Sweep

10 de
-1
H1 -13.000 B
-z
-30
-40 B s
-s0
&0 cam
-70
[CF 5.0 GHz 35001 pts 800.0 MHz/ Span 8.0 GHz
2 Marker Table
ML 1 8.999 886 GHz -31.90 dBm
. 20240227
Ready  INNNEERER oL MEEE

09:04:00 AM 02/27/2024

Diagram 3.8d WCDMA: TM1, Tim, 1559 — 1610 MHz, Port B:

,

NI I < PR - v B B~ Bee BEe Bleomen B oees -]

RefLevel 10,00 dBm  Offset 6.62 d5 ® RBW 1 MHz SGL
& At 10d8 & SWT 100 ms & VBW 10MHz  Mode Auta Sweep Count 100/100
A TDF "ok-20GHz 40db"

1 Frequency Sweep

~40 0am 0 0o
-0
-0
w
00

ICF 1.584 5 GHz 1001 pts 5.1 MHz/ Span 51.0 MHz.

2 Marker Table
ML L 1.607 987 5 GHz -48.22 dBm
., 20240227
Rready  INNNNNNNN e A

09:03:20 AM 02/27/2024

RISE Research Institutes of S weden AB



N

IT:

Date Reference Page

REPORT 2024-03-19  P119088-F2 54 (67)

Diagram 3.9a WCDMA: TM1, M4, 9 kHz — 1 GHz, Port B:
.- T - P - T - |

S6L
Count 100/100

Ref Level 55,00 dBm  Offset 6,00 dB ® RBW 100 kHz
2008 ® SWT 100 ms ® VBW 1 MHz Mode Au

p

o i \ \ \
9.0 kHz 45001 pts 00.0 MHz, 1.0 GHz.
ML 1 552.314 MHz -29.82 dBm
M2 1 140.571 MHz -32.32 dBm
. 20240226
Ready  INNNEERER Lo R

12:28:00 PM 02/26/2024

Diagram 3.9b WCDMA: TM1, M4, 763 — 805 MHz, Port B:
| x [ | x [ | x JE | x [ -

SGL
Count 100/100

Ref Level 20,00 dBm  Offset .00 dB ® RBW 6.25 kHz
& At 10d8 & SWT 200 ms ® VBW  30kHz Mode Sweep

TDF "Sk-20GHz 40db"
1 Frequency Sweep

10 d

Span 42.0 MHz

30001 pts 4.2 MHz

CF 784.0 MHz
2 Marker Table

ML 773.25116 MHz -52.20 dBm
. 2021-02-26
Rready  INNNNNNNN e A e

12:29:22 PM 02/26/2024
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Diagram 3.9c WCDMA: TM1, M4, 1 — 9 GHz, Port B:
¢
e = e T v B B B Bew B eees Bl e [ |

SGL
Count 1004100

Ref Level 20,00 dBm  Offset 6.62 d6 ® RBW 1 MHz
08 ® SWT 100 ms & VBW 10MHz Mode Ruto Sweep

0
-0
2 13,000
0
o -
=0
50 dom
70
[CF 5.0 GHz 35001 pts 800.0 MHz/ Span 8.0 GHz
2 Marker Table
M1 1 8.987 772 GHz -31.91 dBm
T
Roady  NENNEN o 224022

12:35:47 PM 02/26/2024

Diagram 3.9d WCDMA: TM1, M4, 1559 — 1610 MHz, Port B:

,

NI I < PR - v B B~ Bee BEe Bleomen B oees -]

SGL

ReflLevel 10.00dBm  Offset 6.62d6 ® RBW 1 MHz
Count 100/100

& At 10d8 & SWT 100 ms & VBW 10MHz  Mode Auta Sweep
A TDF "ok-20GHz 40db"

1 Frequency Sweep

~40 0am 0 0o
-0
-0
w
00

ICF 1.584 5 GHz 1001 pts 5.1 MHz/ Span 51.0 MHz.

2 Marker Table
ML L 1.605 287 1 GHz -48.17 dBm
-, 20240226
Rready  INNNNNNNN W e

12:36:55 PM 02/26/2024
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D

Diagram 3.10a WCDMA: TM1, NR: FR1-TM1.1 and LTE: E-TM1.1 W+N+L,

9 kHz — 1 GHz, Port B:
e = o [ oo 0 B~ BAd- ~ E- B~ H-- H-~ B~ @& | - |

S6L

RefLevel 5500 d8m  Offset 6.00 d6 ® RBW 100 kHz
0d2 » SWT  100m:s ® VBW  1MHz Mode Auto Sweep Count 100/100
b DC
v
&0 a8
40 der e —
N
i 1 1
30 der
20 dam
1
-10
H1 -13.000 B I
. vy,
oy ———— "
-30 de
s
CF 500.004 5 MHz 45001 pts 100.0 MHz/ Span 999.991 MHz

2 Marker Table

ML 1 551.047 MHz -20.63 dBm
M2 1 140.505 MHz -23.22 dBm

. 20240227

Rready  INNNEERER & e

01:39:34 PM 02/27/2024

Diagram 3.10b WCDMA: TM1, NR: FR1-TM1.1 and LTE: E-TM1.1 W+N+L,
763 — 805 MHz, Port B:

....... = e W] [ |eee < EE - PR < P - -]

Ref Level 20,00 d6m  Offset 6.00 46 ® RBW 6.25 kHz SGL
& At 10d8 & SWT 200 ms ® VBW  30kHz Mode Sweep Count 100/100

S
7
CF 784.0 MHz 30001 pts 4.2 Mz, Span 42.0 MHz
2 Marker Table
ML 1 793.90047 MHz -52.16 dBm
Reoty  mNMMN . ML

10:57:24 AM 02/27/2024

RISE Research Institutes of S weden AB



N

Date Reference Page
REPORT 2024-03-19  P119088-F2 57 (67)

Diagram 3.10c WCDMA: TM1, NR: FR1-TM1.1 and LTE: E-TM1.1 W+N+L,
1 -9 GHz, Port B:

wer =« B~ @B~ @A~ BA~- @A~ @H- H-~ H-~ H-~ H~ A | - |

Ref Level 20,00 dBm  Offset 6.52 d6 = RBW 1 MHz s6L
0B ® SWT 100 ms ® VBW 10MHz Mode Auto Swesp Count 100/100
b
10 den
-10
13.000
-20
-20
i, I— emmimta ]
s ————— ] syt ST
-s0
50
0 dam
[CF 5.0 GHz 35001 pts 800.0 MHz/ Span 8.0 GHz
2 Marker Table
ML 1 8.976 801 GHz -31.82 dBm
. 2024-02-27
Rready  INNNEERER & e

12:39:04 PM 02/27/2024

Diagram 3.10d WCDMA: TM1, NR: FR1-TM1.1 and LTE: E-TM1.1 W+N+L,

1559 - 1610 MHz, Port B:
e = 0 IR < ET < T B -- s [P oo P < T < [ETTRUR | | - |

Ref Level 10,00 dBm  Offset 6.52 d6 = RBW 1 MHz s6L
- Att 1062 ® SWT 100 ms ® VBW 10MHz Mode Auto Sweep Count 100/100

PA TDF “ok-20GHz 40db"

ICF 1.5845 GHz 1001 pts 5.1 MHz/ Span 51.0 MHz
2 Marker Table

ML 1 1.608 751 7 GHz -48.17 dBm

. 2024-02-27
Rready  INNNEERER o ranal

12:38:22 PM 02/27/2024
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Field strength of spurious radiation measurements according to
CFR 47 §27.53 and 22.917/RSS-1304.7 and RSS132 5.5

Date Temperature Humidity
2024-03-11 21°C+3°C 19% 5%
2024-03-12 22°C+3°C 22% £5%

The test site conforms to the site validation criterion specified in ANSI C63.4.

The measurements were performed with both horizontal and vertical polarization of the
antenna.

The antenna distance was 3 m in the frequency range 30 MHz — 9 GHz.

The EUT was placed 0.8 m above reference ground plane in frequency range 30 MHz — 1
GHz and 1.5 m above reference ground plane in frequency range 1 GHz — 9 GHz.

The measurement was performed with an RBW of 1 MHz.

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

y =20log (@j, ¥ is the propagation loss and D is the antenna distance.
A

The measurement procedure was as the following:

1. A pre-measurement is performed with peak detector. For measurement < 1 GHz the
test object was measured in eight directions with the antenna at three heights, 1.0 m,
1.5 mand 2.0 m. For measurements > 1 GHz the test object was measured in
seventeen directions with the antenna height 1.5 m, 2.0 m and 2.5 m with elevation
angle.

2. Spurious radiation on frequencies closer than 20 dB to the limit in the pre-
measurement is scanned 0-360 degrees and the antenna is scanned 1- 4 m for
maximum response. The emission is then measured with the RMS detector and the
RMS value is reported. Frequencies closer than 10 dB to the limit when measured with
the RMS detector were measured with the substitution method according to ANSI
63.26.
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Rl.
The test set-up during the spurious radiation measurements is shown in the pictures below:

Test setup 30-1000 MHz: Test setup 1-9 GHz:

L |

\
Research inst e
! o Swed

Measurement equipment

Item Name Inv.no
Tesla 503881
Semi Anechoic Chamber NSA BX90699
SVSWR BX90702
Spectrum Analyzer Rohde & Schwarz ESU40 901385
Software Rohde & Schwarz Electra -
RF cable Huber & Suhner Eacon 4C BX91490
RF Cable Rosenberger UFB311A 503508
RF Cable Rosenberger UFB311A 503509
Antenna, Bilog Teseq CBL6143A BX92331
Preamplifier MicroComp Nordic MCN-JS42- 901545
00101800-28-10P
HP filter Wainwright WHKX1.0/18G-10SS 901373
Antenna, Horn Emco 3115 502175
Thermohygrometer Testo 625 504188
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Tested frequencies

Symbolic name: B5
B
M
T
Bim
Tim
W+N+L

Results

Representing worst case:
WCDMA:
Symbolic name: Bim Diagram 4.1a-b

Multi RAT:
Symbolic name: W+N+L, Diagram 4.2a-b

Page

60 (67)

Spurious emission level (dBm)

Frequency Vertical
(MH2) tica

Horizontal

30-9000 All emission > 20 dB below limit All emission > 20 dB below limit

Measurement uncertainty: 3.1 dB
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Limits

CFR 47 8 22.917 (a)

Out of band emissions. The power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P) by a factor of at least 43
+ 10 log(P) dB.

CFR 47 § 22.917 (b)
Measurement procedure. Compliance with these rules is based on the use of measurement
instrumentation employing a reference bandwidth as follows:

e In the spectrum below 1 GHz, instrumentation should employ a reference bandwidth
of 100 kHz or greater. In the 1 MHz bands immediately outside and adjacent to the
frequency block, a resolution bandwidth of at least one percent of the emission
bandwidth of the fundamental emission of the transmitter may be employed. A
narrower resolution bandwidth is permitted in all cases to improve measurement
accuracy, provided that the measured power is integrated over the full required
reference bandwidth (i.e., 100 kHz or 1 percent of emission bandwidth, as specified).
The emission bandwidth is defined as the width of the signal between two points, one
below the carrier center frequency and one above the carrier center frequency, outside
of which all emissions are attenuated at least 26 dB below the transmitter power.

e In the spectrum above 1 GHz, instrumentation should employ a reference bandwidth
of 1 MHz.

RSS-1325.5

V. In the first 1.0 MHz band immediately outside and adjacent to each of the sub-
bands specified in Section 5.1, the power of emissions per any 1% of the occupied
bandwidth shall be attenuated below the transmitter output power P (dBW) by at
least 43 + 10 log(p) dB.

vi. After the first 1.0 MHz immediately outside and adjacent to each of the sub-
bands, the power of emissions in any 100 kHz bandwidth shall be attenuated
below the transmitter output power P (dBW) by at least 43 + 10 log(p) dB. If the
measurement is performed using 1% of the occupied bandwidth, power
integration over 100 kHz is required.

| Complies? | Yes |
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RI.
S

Diagram 4.1a: WCDMA: Bim, 30 - 1000 MHz

Level in dBm

40M 50 M M TOM B0M 100 M 200 M 300 M 400 M 500 M G00M  TOOM 200M 1G
Frequency in Hz

PE+ Level @Spectrum Ovenview RMS Level @Spectrum Overdew  NGRMS Limit @FCC P27-53(c

Note: The emissions in frequency range 746-756 MHz and 869-894 MHz are the carrier
frequencies and shall be ignored in the context.

Diagram 4.1b: WCDMA Bim, 1 - 9 GHz

Level in dBm
in

60— pa LA

16 26 3G 4G 5G 6G 76 86
Frequency in Hz

PE+ Level @Spectrum Ovenview RMS Level @Spectrum Overdew  NGRMS Limit @FCC P27-53(1
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RI.
S

Diagram 4.2a: Multi W+N+L, 30 - 1000 MHz

Level in dBm

40M 50 M M TOM B0M 100 M 200 M 300 M 400 M 500 M G00M  TOOM 200M 1G
Frequency in Hz

PE+ Level @Spectrum Ovenview RMS Level @Spectrum Overdew  NGRMS Limit @FCC P27-53(c

Note: The emissions in frequency range 746-756 MHz and 869-894 MHz are the carrier
frequencies and shall be ignored in the context.

Diagram 4.2b: Multi W+N+L, 1 - 9 GHz

Level in dBm
in

e o e

16 26 3G 4G 5G 6G 76 86
Frequency in Hz

PE+ Level @Spectrum Ovenview RMS Level @Spectrum Overdew  NGRMS Limit @FCC P27-53(1
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Frequency stability measurements according to CFR 47 § 2.1055,

Date Reference

2024-03-19

§22.335/ RSS-Gen+RSS-132 5.3

P119088-F2
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Date
2024-02-27
2024-02-28
2024-02-29

Temperature (test equipment)
23°C+3°C
23°C+3°C
25°C+3°C

Humidity (test equipment)
21% +5%
20% £ 5%
17% 5%

Test set-up and procedure

The option WCDMA downlink measurements K72 in the spectrum analyser was used to

demodulate the signal and report the frequency error result. The spectrum analyser was
connected to an external 10 MHz reference standard during the measurements.

Measurement equipment RISE number
R&S FSQ40 504 143

RF attenuator 902 282
Coaxial cable Sucoflex 102EA BX 50236
Coaxial cable Sucoflex 102EA BX 50237
Temperature Chamber 503 360
Testo 635, temperature and humidity meter 504 203
Multimeter Fluke 87 502 190

Results WCDMA B5

Nominal transmitter frequency was 871.4 MHz (B) with a bandwidth of 5 MHz. Rated output

ower level at connector RF B (maximum): 46.0 dBm.

Test conditions Frequency error (Hz)
Supply voltage Temp.
DC (V) (W)
40.8 +20 -3
55.2 +20 6
48 +20 5
48 +30 2
48 +40 -5
48 +50 5
48 +10 3
48 0 6
48 -10 6
48 -20 5
48 -30 3
Maximum freg. error (Hz) 6
Measurement uncertainty <+1x107
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The frequency error results clearly shows that the frequency stability is good enough to ensure
that the transmitted carrier stays within the operating band.

Remark

It was deemed sufficient to test one combination of TX frequency, channel bandwidth
configuration and test model (modulation), as all combinations share a common internal reference
to derive the TX frequency from.

Limits

§22.335

Except as otherwise provided in this part, the carrier frequency of each transmitter in the
Public Mobile Services must be maintained within the tolerances given in Table C-1 of this
section.

1.5 ppm (+1.307 kHz @871.4 MHz)

RSS-1325.3
The frequency stability shall be sufficient to ensure that the occupied bandwidth stays within
each of the sub-bands when tested at the temperature and supply voltage variations specified
in RSS-Gen.

| Complies? [Yes |
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Date
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Photos of test object

Rear side

Front side

Right side

Left side
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Bottom side

Top side
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Test object label:

(1PKAC 161 965/3 (21PA18
(6)E23E499369

ji b b

End of report.
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