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SECTION 1

REPORT INFORMATION
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REPORT DETAILS

Manufacturer

Address

Product Name & Product Number
IC Model Name

Serial Number(s)

Software Version

Hardware Version

Test Specification/Issue/Date

Test Plan

Start of Test
Finish of Test
Name of Engineer(s)

Related Document(s)

®

Ericsson AB

Torshamnsgatan 23
Kista

SE-16480
Stockholm

Sweden

Radio 2212 B13 - KRC 161 631/3
AS1616313

D826332876

CXP9013268/15 Revision R89MU15

Ri1C

FCC CFR 47 Part 2: 2021

FCC CFR 47 Part 27: 2021

ISED RSS-GEN: Issue 5: March 2019 Amendment 1, 2021
Amendment 2

ISED RSS-130: Issue 2: 2019

MR7602-SP-2E _Spectrum Sharing with NB-10T 11 Radios
FCC and ISED_Rev-F

03-October-2022
12-October-2022
Neil Rousell, Graeme Lawler

KDB 971168 D01 v02r02
KDB 662911 D01 v02r01
ICES-003:Issue 7 (2020-10)
ANSI C63.26-2015

This Report has been revised to Issue 2 and should be read in place of Issue 1. This Report has
been revised to correct an error on the diagram in Section 1.7.

ENGINEERING STATEMENT

The measurements shown in this report were made in accordance with the procedures described on test
pages. All reported testing was carried out on a sample equipment to demonstrate compliance with and
FCC CFR 47 Part 2: 2021, FCC CFR 47 Part 27: 2021, ISED RSS-GEN: Issue 5: March 2019
Amendment 1, 2021 Amendment 2ISED RSS-130: Issue 2: 2019 The sample tested was found to comply
with the requirements defined in the applied rules.

Test Engineer(s);
,j/ ”l ]

L it
(T ity -

/

ar

Neil Rousell, Graeme Lawler
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1.2 BRIEF SUMMARY OF RESULTS

The tests that have been selected are detailed in the customer Test Plan as defined in section
1.1 of this report. The Test Plan is based on the TUV SUD FCC Test Plan Rationale, available
on request.

A brief summary of results for each configuration, in accordance with FCC CFR 47 Part 2, FCC
CFR 47 Part 27, ISED RSS-GEN and ISED RSS-130 is shown below.

Specification Clause
Section Fcc FCC RSS- ISED Test Description Result

CFR 47 |CFR 47 GEN RSS-130

Part 2 Part 27

Maximum Peak Output Power and Peak to Average
2.1 2.1046 27.50 4.6 Ratio - Conducted Pass
2.2 2.1049 27.53 Occupied Bandwidth Pass
2.3 2.1051 27.53 - Band Edge Pass
2.4 2.1051 27.53 4.7 Transmitter Spurious Emissions Pass
25 2.1053 27.53 - Radiated Emissions Pass
Document 75955712 Report 08 Issue 2 Page 4 of 36
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1.3 TEST RATIONALE

The tests that have been selected are detailed in the customer Test Plan as defined in section
1.1 of this report. The Test Plan is based on the TUV SUD FCC Test Plan Rationale, available
on request.
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14 CONFIGURATION DESCRIPTION

Carrier configurations

LTE Main carrier

Pout

RATs Carriers W) Position | BW | Freq
Config LTE-EARFCN
A NR in NR/ESS Setup (NB 10T IB) QPSK | 1 60 BM,T | 10 | 751.0 150200
Document 75955712 Report 08 Issue 2 Page 6 of 36
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15 DECLARATION OF BUILD STATUS

Equipment Description

Technical Description:

including the technologies the product supports)

(Please provide a brief description of the intended use of the equipment

Multi-standard remote radio unit Radio
2212 B13,2RX/ 2 TX

Manufacturer:

Ericsson AB

Model:

Radio 2212 B13

Part Number:

KRC 161 631/3

Hardware Version:

R1C

Software Version:

CXP 9013268/15-R89MU15

FCC ID of the product under test

TABAKRC161631-3

IC ID of the product under test

287AB-AS1616313

Intentional Radiators

TX (DL): 746 - 756

Conducted Declared Output Power (dBm)

MHz BW: 10MHz
Frequency Range (MHz to MHz) B13 .

RX (UL): : 777 - 787 BW: 10MHz

MHz

47.78

Max output power per port 60 W

BW PWR/Carrier(Max)
RAT SC carrier Power (Max) : NR, LTE 5MHz 60 W
10MHz 60 W
RAT SC carrier Power (Max) : NB-loT SA 200kHz 20w
Radio Configuration: 2RX/2TX
Duplex mode: FDD

Radio Access Technology, RAT(s):B13

Single RAT :LTE, NR, NB-IoT (IB, GB, SA)
Multi RAT : LTE : LTE+ NR; LTE+ NB-loT,
LTE+ NR + NB-loT SA

Supported Bandwidth(s) (MHz):B13

NR: 5MHz, 10MHz
LTE: 5MHz, 10MHz
NB-I0T(SA): 200 kHz

Antenna Gain (dBi)

Maximum antenna system gain (including cable loss), GANT (dBi)
for the tested configurations to comply with maximum radiated
output power in SRSP -518 calculated using measured and
summed PSD from all 2 Ports

Antenna Impedance(Q)

50

Supported modulation scheme, LTE:

QPSK, 16QAM, 64QAM, 256QAM

Supported modulation scheme, NR:

QPSK, 16QAM, 64QAM, 256QAM

Supported modulation scheme, NB-IoT : QPSK

NR SCS 15kHz

RF power Tolerance: .+0.6/-2.0 dB
Frequency Tolerance: +0.05 ppm
Carrier Aggregation, CA Supported
g/lea;x‘i)rgrl:m supported number of DL NR carrier 2/Band
g/l;xgg::m supported number of DL LTE carrier 2/Band
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Max_lmum supported number of DL NB-loT SA 1/Band
carrier per port
Supported transmission modes: 2X2 MIMO

Unintentional Radiators

Highest frequency generated or used in the device or on which the
device operates or tunes

Lowest frequency generated or used in the device or on which the device
operates or tunes if <30MHz

Class A Digital Device (Use in commercial, industrial or business
environment)

Up to 10.1 Gbit/s

Class B Digital Device (Use in residential environment) Class B
DC Power Supply (Delete if Not Applicable)

Nominal voltage: -48V

Extreme upper voltage: -36V

Extreme lower voltage: -58.5V

Max current: 32A

Temperature

Minimum temperature: -40°C

Maximum temperature: 55°C

| hereby declare that | am entitled to sign on behalf of the manufacturer and that the information supplied is correct
and complete.

Name: Afrah Ali sadiq
Position held: Regulatory Approval Engineer
Email address: Afrah.ali.sadig@ericsson.com
Telephone number: .+46724650796

Date: 31/10/2022

No responsibility will be accepted by TUV SUD as to the accuracy of the information declared in
this document by the manufacturer.
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1.6 PRODUCT INFORMATION

1.6.1 Technical Description
The Equipment Under Test (EUT) Radio 2212 B13 - KRC 161 631/3 is an Ericsson AB Radio
Unit working in the public mobile service Band 13 band which provides communication
connections to Band 13 network.
The EUT is declared as operating from a nominal -48V DC supply.
The Equipment Under Test (EUT) is shown in the photograph below. A full technical description
can be found in the Manufacturer's documentation.

7

Equipment Under Test
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1.7 TEST SETUP

Conducted Test Set Up

PXA Signal
Analyser

®

Ext Alarm

Test Computer

10MHz

Document 75955712 Report 08 Issue 2

ALD

Terminator

Attenuator

CT11

Test Computer

DC Power
Supply
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EUT

Fan Alarm

ALD

RF Port B-
RF Port A
(Under Test)
Data 1

Data 2

Power In

GND
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Radiated Test Set Up — Dashed line indicates equipment inside the Chamber for Radiated

testing.
PXA Signal
— Analyser
I
Test Computer
10MHz
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CT 10/11

®

Ext Alarm

ALD

Terminator

Test Computer

DC Power
Supply

Fan Alarm

ALD

RF Ports A-B

Data 1
Data 2

Power In

GND
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1.8 TEST CONDITIONS

For all tests the EUT was set up in accordance with the relevant test standard and to represent

typical operating conditions. Tests were applied with the EUT situated as described in the Test
Method for each Test.

The EUT was powered from a -48V DC supply unless otherwise stated.

FCC Measurement Facility Registration Number
90987 Octagon House, Fareham Test Laboratory
Postal Address: Octagon House, Concorde Way, Fareham, Hampshire, UK, PO15 5RL

ISED Accreditation
IC#12669A Octagon House, Fareham Test Laboratory
Postal Address: Octagon House, Concorde Way, Fareham, Hampshire, UK, PO15 5RL

Under our UKAS Accreditation, TUV SUD conducted the following tests Octagon House,
Fareham Laboratory.

Test Name Name of Engineer(s)
Maximum Peak Output Power and Peak to Average Ratio - )
Conducted Neil Rousell
Occupied Bandwidth Neil Rousell
Band Edge Neil Rousell
Transmitter Spurious Emissions Neil Rousell
Radiated Emissions Graeme Lawler

1.9 DEVIATION FROM THE STANDARD

No deviations from the applicable test standards or test plan were made during testing.

1.10 MODIFICATION RECORD

No modifications were made to the EUT during testing.

Document 75955712 Report 08 Issue 2 Page 12 of 36
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111 ADDITIONAL INFORMATION

This filing is for a Class 2 Permissive change to add NR with NB-10T to a previously certified
Radio for use in the USA and Canada under the following ID's:

FCC: TABAKRC161631-3
IC: 287AB-AS1616313

This device is electrically identical as originally certified as no hardware changes have been
made

Frequency Stability has been verified at time of original certification.

This EUT uses the same port for Tx and Rx and therefore RX Spurious Emisisons has not been
performed. Rx Spurious Emissions have been covered by testing to FCC Part 15B, which are
covered by a seprate test report.

Throughout this report the power unit dBm is used. dBm is a unit of level used to indicate that a
power level is expressed in decibels (dB) with reference to one milliwatt (mW). It is used as a
convenient measure of absolute power because of its capability to express both very large and
very small values in a short form.
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SECTION 2

TEST DETAILS
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MAXIMUM PEAK OUTPUT POWER AND PEAK TO AVERAGE RATIO - CONDUCTED

Specification Reference

FCC CFR 47 Part 27, Clause 27.50
ISED RSS-130, Clause 4.6

FCC CFR 47 Part 2, Clause 2.1046

Date of Test and Modification State

03-October-2022 - Modification State O

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions
Ambient Temperature 22.4°C
Relative Humidity 49.2%
Test Method

All measurements were made in accordance with FCC KDB 971168 D01, clause 5.2.1 and
summed in accordance with FCC KDB 662911 DO1.

Test Results
Configuration 1

Maximum Output Power 47.78 dBm

Peak to Average Ratio (PAR) / Output Power / PSD
Channel Position M
NR NR Carrier GANT* Gant*
Antenna Modulation Bandwidth PAR POAV\\/;:/aggD Tlgg?tl ’I:0+w§r Limit Limit
(dB) 62.15dB 65.15dB
dBm | dBm/MHz | dBm [ dBm/MHz dBi dBi
10.0 MHz 15

A QPSK kHz SCS 7.36 |47.55 39.11 50.56( 42.12 20.03 23.03

Remarks

Calculations: Total power = Measured Output Power (port A, worst case) + 10log (NANT)

Where NANT refers to the number of Ports.

* Maximum antenna system gain (including cable loss), GANT (dBi) 50 ohm, for the tested
configurations, to comply with Maximum radiated output power in ISED SRSP-518, calculated
using measured and summed PSD for both ports.

COMMERCIAL - IN - CONFIDENCE
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position M

E—
=S

| SENSE:EXT| SOURCE OFF |

ALIGN AUTO [ 11:00:46 AM Qct 03, 2022

[ Keysight Spectrum Analyzer - Power Stat CCDF
RL [ RF [s0a bC |
[Center Freq 751.000000 MHz

#|FGain:Low

Center Freq: 751.000000 MHz

—p—~ Trig: Free Run
#Atten: 16 dB

Radio Std: None
Counts:10.0 M/10.0 Mpt

Average Power

47.63 dBm
37.27 % at 0dB

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

3.65dB
6.50 dB
7.36 dB
7.54 dB
7.64 dB
7.69dB
7.73dB

55.36 dBm

MsG

1009

Gaussian

10%

1%

01%

001%

[

N

0.001 %

0.0001 %

0dB
Info BW 160.00 MHz

20dB

Ilb STATUS

Limit

Maximum rated output power (Non-Rural)

< 1640 W/MHz or £+62.15 dBm/MHz

Maximum rated output power (Rural)

< 3280 W/MHz or <+65.15 dBm/MHz

Peak to Average Ratio

13 dB

The radio unit was tested with maximum output power and without an antenna. 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 allowed antenna gain used in
combination with the applicable power settings to prevent the radiated output power exceeding

the limits.

Document 75955712 Report 08 Issue 2
COMMERCIAL - IN - CONFIDENCE

Page 16 of 36



®

2.2 OCCUPIED BANDWIDTH

221 Specification Reference
FCC CFR 47 Part 27, Clause 27.53
FCC CFR 47 Part 2, Clause 2.1049
2.2.2 Date of Test and Modification State

03-October-2022 - Modification State O

223 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

2.2.4 Environmental Conditions

Ambient Temperature 22.4°C
Relative Humidity 49.2%

2.2.5 Test Method

All measurements were made in accordance with FCC KDB 971168 D01, Clause 4.2 and 4.3.
The Spectrum Analyser RBW was configured to be at least 1% of the channel bandwidth of the
carrier to be measured.

For 26 dB Bandwidth, in accordance with KDB 971168 D01, a peak detector and a trace setting
of Max Hold were used. The trace was allowed to stabilise. Using the Spectrum Analyser
function, the 26dB measurement result was obtained.

4.2 Occupied bandwidth — relative measurement procedure

The reference value is the highest level of the spectral envelope of the modulated signal, unless
otherwise specified in an applicable rule section.

Subclause 5.4.3 of ANSI C63.26-2015 is applicable.

4.3 Occupied bandwidth — power bandwidth (99 %) measurement procedure

Subclause 5.4.4 of ANSI C63.26-2015 is applicable (wherein the recommendation is to use the
99 % power bandwidth function of a spectrum analyzer).

2.2.6 Test Results
Configuration 1

Maximum Output Power 47.78 dBm

Result (kHz)
Antenna NR _ NR Carrier Channel Position B Channel Position M Channel Position T
Modulation [ Bandwidth Occupied | -26dB | Occupied | -26dB | Occupied | -26 dB
Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth | Bandwidth
A QPSK 10.0 MHz 15 9444.26 9802.41
kHz SCS
Document 75955712 Report 08 Issue 2 Page 17 of 36
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position M
E—
[ Keysight Spectrum Analyzer - Occupied BW =0 =
RL [ RF [s0a bC | | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:01:36 AM Oct 03, 2022
’Eenter Freq 751.000000 MHz ‘ Center Freq: 751.000000 MHz Radio Std: None
—p—~ Trig: Free Run Avg|[Held: 11
‘ #FGain:Low #Atten: 18 dB Radio Device: BTS

10 cBidiv Ref 56.75 dBm

Log

468

368 N

o
o
—
—

o
%)

:23 s . Wmﬁrﬂ” M,

Center 751.00 MHz Span 20.00 MHz
Res BW 100 kHz #VBW 300 kHz #Sweep 20.02 s

Occupied Bandwidth Total Power 56.3 dBm
9.4443 MHz

Transmit Freq Error 2.397 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.802 MHz x dB -26.00 dB

MsG Ilb STATUS

Document 75955712 Report 08 Issue 2
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2.3 BAND EDGE

231 Specification Reference

FCC CFR 47 Part 27, Clause 27.53
FCC CFR 47 Part 2, Clause 2.1051

2.3.2 Date of Test and Modification State

03-October-2022 - Modification State O

2.3.3 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

2.34 Environmental Conditions

Ambient Temperature 22.4°C
Relative Humidity 49.2%

2.3.5 Test Method

All measurements were made in accordance with FCC KDB 971168 D01, Clause 6.0.

Band Edge measurements were used an Integration Bandwidth of at least 1% of the measured
26dB Bandwidth.

Each antenna port has been declared as being equivalent, therefore measurements were made
on one antenna port only. To account for this, the limit was tightened by 10 * Log(N), where N is
equal to the number of MIMO antenna ports.

For single port, the limit was calculated as being -13 dBm - 10 * Log (2) = -16 dBm.

2.3.6 Test Results
Configuration 1

Maximum Output Power 47.78 dBm

. . . Band Edge (MHz)
Antenna NR Modulation NR Carrier Bandwidth Channel Position B Channel Position T
A QPSK 10.0 MHz 15 kHz SCS 751.0 751.0
Remarks

Please confirm in this comment box, which procedure from KDB 913168 D01 is used for this
test.

Document 75955712 Report 08 Issue 2 Page 19 of 36
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position B
E—
[ Keysight Spectrum Analyzer - Swept SA o)
RL [ RF [s0a bC | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:09:09 AM Oct 03, 2022
Center Freq 746.000000 MHz | . Avg Type: RMS TRACE[12345 6
PNO: Wide -—»— Trig: Free Run TYPE| WA
IFGain:Low #Atten: 14 dB DETIANNNNN

Ref Offset 50.17 dB
1L%;iBJdiv Ref 48.17 dBm

Mkr1 745.950 MHz
Band Power -25.83 dBm

382

282

182

-1.83

-8

/ DL1 -16.01 dBm|

218

-31.8

il

-8

Center 746.000 MHz
#Res BW 10 kHz

MsG

Span 2.000 MHz

#VBW 30 kHz* #Sweep 20.02 s (1001 pts)

Ilb STATUS

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position T
—
[ Keysight Spectrum Analyzer - Swept SA =N
RL [ RF [s0e bc | | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 11:10:39 AM Oct 02, 2022
Center Freq 756.000000 MHz | Trig: Free Run Avg Type: RMS TRACE[L23 45 6
E’:;g.ngfv - #Attlen‘ 14 dB DET/ANNNNN
Ref Offset50.17 dB Mkr1 756.050 MHZz]
10 dBidiv__Ref 43.17 dBm Band Power -27.05 dBm
og
382
282
18.2 \[MWA\\
8.17 \
-1.83
18 \\
\ DL1-16.01 dBm|
218 \
318 \ 1
s It Ghaetr e S SRR (PSR NS S
Center 756.000 MHz Span 2.000 MHz

Res BW 10 kHz

#VBW 30 kHz* #Sweep 20.02 s (1001 pts)

IMSG

% STATUS

Limit

-16 dBm

Document 75955712 Report 08 Issue 2
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2.4 TRANSMITTER SPURIOUS EMISSIONS

241 Specification Reference
FCC CFR 47 Part 27, Clause 27.53

ISED RSS-130, Clause 4.7
FCC CFR 47 Part 2, Clause 2.1051

2.4.2 Date of Test and Modification State

03 and 12-October-2022 - Modification State 0

243 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

24.4 Environmental Conditions

Ambient Temperature 22.4°C
Relative Humidity 49.2%

245 Test Method

All measurements were made in accordance with FCC KDB 971168 D01, Clause 6.1.

Each antenna port has been declared as being equivalent, therefore measurements were made
on one antenna port only. To account for this, the limit was tightened by 10 * Log(N), where N is
equal to the number of MIMO antenna ports.

For single port, the limit was calculated as being -13 dBm - 10 * Log (2) = -16 dBm.

2.4.6 Test Results

Configuration 1

Maximum Output Power 47.78 dBm

Document 75955712 Report 08 Issue 2 Page 21 of 36
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Antenna A - NR Modulation QPSK - NR Carrier

-

Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position M - Band 1 - Range 0.009 to 1200 MHz

Keysight Spectrum Analyzer - Swept SA

E—
=S

SENSE:EXT| SOURCE OFF |

ALIGN

N AUTO 11:02:06 AMQct 03, 2022

RL [ [s0a bC |

I

RF |
enter Freq 600.004500 MHz |
NFE

TRACE|1 23456
TYPE[W!

#Avg Type: RMS

n Trig: Free Run AR
IFsinilow | #Atten: 12 dB DET|A NNNN N
Mkr1 755.3 MHz
Ref Offset 50.62 dB
{9 gBidiv__Ref 52.62 dBm 38.95 dBm
426 .1
26 F
26
128
262
7.3
DL1 -16.01 dBm|
A7 4
274
74 ( \
IPRTN TRIPIT P TPIRITYNE MRV TP -MMMMM
Start 9 kHz Stop 1.2000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 2.400 s (2400 pts)
IMSG %STATUS

Antenna A - NR Modulation QPSK - NR Carrier

Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position M - Band 2 - Range 1200 to 4000 MHz

Keysight Spectrum Analyzer - Swept SA

—
[

RL | RF [s0e bc | [ SENSE:EXT| SOURCE OFF [

ALIGN AUTO |

11:06:11 AM Oct 03, 2022

I \

enter Freq 2.600000000 GHz
NFE

TRACE|1123456
TYPE[W!

#Avg Type: RMS

|Egngf§:v - ;;\i&:e:re;d';un DET/ANNNNN
Mkr1 3.793 0 GHz
Ref Offset53.52 dB
‘IL%gBJdiv Reef 2(?.?)0 dBm -37.86 dBm
100
0.00
-10.0
DL1 -16.01 dBm|
-200
-30.0
1
-40.0
-50.0
-60.0
-70.0
Start 1.200 GHz Stop 4.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Bweep 5.600 s (5600 pts)
IMSG %STA'HJS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position M - Band 3 - Range 4000 to 8000 MHz

E—
=S

| SENSE:EXT| SOURCE OFF |

ALIGN AUTO

11:07:10 AMQct 03, 2022

[ Keysight Spectrum Analyzer - Swept SA
RL [ RF [s0a bC |
[«

enter Freq 6.000000000 GHz
NFE

Ref Offset 65.18 dB
Ref 20.00 dBm

PNO: Fast
IFGain:Low

—p—~ Trig: Free Run
#Atten: 2dB

#Avg Type: RMS

TRACE[12345 6
TYPE| WWWARRARY
DET|JANNNNN
Mkr1 7.456 9 GHz
-39.58 dBm

10 dBidiv
Log

100

0.0

-10.0

DL1 -16.01 dBm|

1
-40.0 ' a '

500

-B0.0

-70.0

Start 4.000 GHz
#Res BW 1.0 MHz

MsG

#VBW 3.0 MHz*

Ilb STATUS

Stop 8.000 GHz
#Sweep 8.000 s (8000 pts)

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position M - Band 4 - Range 763-775 MHz

T

| SENSE:EXT| SOURCE OFF |

ALIGN AUTO

10:18:21 AMOct 11,2022

]

| Keysight Spectrum Analyzer - Swept SA
RL | RF [s0@ bc |
Marker 1 771.684684685 MHz
NFE

PNO: Wide -»- Trig: FreeRun

IFGain:Low

#Atten: 10 dB

#Avg Type: RMS

TRAGE|1 2345 6
TRE| Wit
DET|ANNNNN

Mkr1 771.685 MHz
d

Ref Offset 50.23 dB
1L%:IBIdiv Ref 14.86 dBm -42.88 dBm
4.86
514

BER

=251

]
PPN A B "o Y Y
\‘"}\UNM L b e

il

551

-65.1

Start 763.000 MHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Stop 775.000 MHz
#Sweep 1.000 s {1000 pts)

% STATUS
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Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position M - Band 5 - Range 793-806 MHz

F Keysight Spectrum Analyzer - Swept SA @@@

RL [ RF [s0a bc | [ | SENSE:EXT| SOURCE OFF | ALIGN AUTO | 10:00:47 AM Oct 12,2022

[Marker 1 799.116116116 MHz ] i #Avg Type:RMS TRACE|L1 2345 6
NFE PNO: Wide ~—+— 1rig: FreeRun T A NN

IFGain:Low #Atten: 10 dB

Mkr1 799.116 MHz

Ref Offset 50.25 dB
10 aBidiv Ref 14.88 dBm -43.10 dBm
og
488
-5.12
-158.1
251 Tt Uum

-55.1

-65.1

Start 793.000 MHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Ilb STATUS

Stop 806.000 MHz
#Sweep 1.000 s (1000 pts)

Antenna A - NR Modulation QPSK - NR Carrier Bandwidth 10.0 MHz 15 kHz SCS - Channel

Position M - Band 6 - Range 1559-1610 MHz

=

| SENSE:EXT| SOURCE OFF |

ALIGN AUTO

10:20:53 AMOct 11,2022

| Keysight Spectrum Analyzer - Swept SA
RL RF [s09 bc | [
Marker 1 1.567474474474 GHz |
NFE

Trig: Free Run

#Avg Type: RMS

TRACE[1 2345 6
TRE| Wit
DET|ANNNNN

PNO: Fast
PREAMP IFGain:Low #Atten: 4 dB
Mkr1 1.567 47 GHz
Ref Offset51.38 dB
1L%§Bldiv Ref 16.01 dBm -58.72 dBm
B.01
-3.99
-14.0
-240
-34.0
DL1 -43.00 dBm|
-44.0
540 1
L ]
540 mewmw VIR NETIPUR Y SN TN NN T VAW PO PRI eeE
-74.0
Start 1.55900 GHz Stop 1.61000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000 s (1000 pts)
IMSG %ETI\TUE

Document 75955712 Report 08 Issue 2

COMMERCIAL - IN - CONFIDENCE

Page 24 of 36



Limit 4.7.1

The power of any emission outside of the authorized operating frequency ranges must be attenuated below

Limit the transmitting power (P) by a factor of at least 43 + 10 log(P) db.

Limit 4.7.2

The power of any unwanted emissions in any 6.25 kHz bandwidth for all frequencies between 763-775 MHz
and 793-806 MHz shall be attenuated below the transmitter power, P (dBW), by at least: 76 + 10 log10 p
Limits (watts), dB, for base and fixed equipment

The e.i.r.p. in the band 1559-1610 MHz shall not exceed -70 dBW/MHz for wideband signal and -80 dBW for
discrete emission with bandwidth less than 700 Hz
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®

2.5 RADIATED EMISSIONS

251 Specification Reference
FCC CFR 47 Part 27, Clause 27.53
FCC CFR 47 Part 2, Clause 2.1053
2.5.2 Date of Test and Modification State

07-October-2022 - Modification State O

253 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

254 Environmental Conditions
Ambient Temperature 24.9°C
Relative Humidity 44.6%
2.5.5 Test Method

The test was performed in accordance with ANSI C63.26 Clause 5. The EUT was configured
as defined in ANSI C63.26, clause 5.5.2.3.2.

The EUT was set up on a support replicating typical installation conditions at a height of 0.8 m
above the reference ground plane for measurements below 1GHz, (see setup photos) within a
semi-anechoic chamber on a remotely controlled turntable. Above 1 GHz, the height was
increased to 1.5 m above the reference ground plane.

2.5.6 Test Results
Configuration 1

Maximum Output Power 47.78 dBm

Frequency (MHz) | Level (dBm) [Limit (dBm) |Margin (dB) | Detector Angle (°) Height (cm) | Polarisation

*

Mid - NR&NB-IoT - B13, 751MHz, 30 MHz to 8 GHz

*No emissions found within 6 dB of the limit.
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—  Peak Trace

—  Limit

6001

8001

Start 30 MHz Center 4015 MHz $t0p BOOO MHZ
90.0 ! ! .

Mid - NR&NB-IoT - B13, 751MHz, 30 MHz to 8 GHz, Horizontal (Peak)

—  Peak Trace

—  Limit

Aemplitude (dBm)

6001

8001

Start 30 MHz Center 4015 MHz $t0p BOOO MHZ
90.0 ! ! - .

Mid - NR&NB-IoT - B13, 751MHz, 30 MHz to 8 GHz, Vertical (Peak)
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Frequency (MHz) | Level (dBm) [Limit (dBm) |Margin (dB) | Detector Angle (°) Height (cm) | Polarisation

*

Mid - NR&NB-10T - B13 - Wideband, 751MHz, 1.559 to 1.61 GHz

*No emissions found within 6 dB of the limit.

— Peak Trace

— Limit

Aemplitude (dBm)

s A o o AL A A e B A P g i e Ittt b S o S i o

6001

8001

Start 1559 Mz Center 1584 MHz Stop 1810 MHz

Mid - NR&NB-1oT - B13 - Wideband, 751MHz, 1.559 to 1.61 GHz, Horizontal (Peak)

— Peak Trace

— Limit

Amplitude (dBm}

WAL A LA AUt 4 i b ottt e A b bt AP e I L s bt

6001

8001

Start 1559 Mz Center 1584 MHz Stop 1810 MHz

Mid - NR&NB-IoT - B13 - Wideband, 751MHz, 1.559 to 1.61 GHz, Vertical (Peak)
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Limit 4.7.1

The power of any emission outside of the authorized operating frequency ranges must be attenuated below

Limit the transmitting power (P) by a factor of at least 43 + 10 log(P) db.

Limit 4.7.2

The power of any unwanted emissions in any 6.25 kHz bandwidth for all frequencies between 763-775 MHz
and 793-806 MHz shall be attenuated below the transmitter power, P (dBW), by at least: 76 + 10 log10 p
Limits (watts), dB, for base and fixed equipment

The e.i.r.p. in the band 1559-1610 MHz shall not exceed -70 dBW/MHz for wideband signal and -80 dBW for
discrete emission with bandwidth less than 700 Hz
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SECTION 3

TEST EQUIPMENT USED
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3.1 TEST EQUIPMENT USED

List of absolute measuring and other principal items of test equipment.

Calibration Calibration
Instrument Manufacturer Type No. TE No. Period
Due
(months)
Maximum Peak Output Power and Peak to Average Ratio - Conducted
Hygrometer PCE Instruments PCE-THB-40 5475 12 25-Apr-2023
SecureSync 1200-
Frequency Standard Spectracom 0408-06())/1 4393 6 01-Feb-2023
Analyser Keysight N9030A 4654 12 24-Nov-2022
Power Supply Farnell H60-25 1092 - OP-MON
Multimeter Fluke 177 3833 12 16-Dec-2022
Attenuator Weinschel 48-20-43-LIM 5133 12 02-Dec-2022
Attenuator Weinschel 48-30-43-LIM 5135 12 20-Aug-2023
Network Analyser Rohde & Schwarz ZVA 40 3548 12 24-Feb-2023
Calibration kit Rohde & Schwarz ZV-Z55 4368 12 24-Feb-2023
Occupied Bandwidth
Hygrometer PCE Instruments PCE-THB-40 5475 12 25-Apr-2023
SecureSync 1200-
Frequency Standard Spectracom 0408-068/1 4393 6 01-Feb-2023
Analyser Keysight N9030A 4654 12 24-Nov-2022
Power Supply Farnell H60-25 1092 - OP-MON
Multimeter Fluke 177 3833 12 16-Dec-2022
Attenuator Weinschel 48-20-43-LIM 5133 12 02-Dec-2022
Attenuator Weinschel 48-30-43-LIM 5135 12 20-Aug-2023
Network Analyser Rohde & Schwarz ZVA 40 3548 12 24-Feb-2023
Calibration kit Rohde & Schwarz ZV-Z55 4368 12 24-Feb-2023
Band Edge
Hygrometer PCE Instruments PCE-THB-40 5475 12 25-Apr-2023
SecureSync 1200-
Frequency Standard Spectracom 0408-068/1 4393 6 01-Feb-2023
Analyser Keysight N9030A 4654 12 24-Nov-2022
Power Supply Farnell H60-25 1092 - OP-MON
Multimeter Fluke 177 3833 12 16-Dec-2022
Attenuator Weinschel 48-20-43-LIM 5133 12 02-Dec-2022
Attenuator Weinschel 48-30-43-LIM 5135 12 20-Aug-2023
Network Analyser Rohde & Schwarz ZVA 40 3548 12 24-Feb-2023
Calibration kit Rohde & Schwarz ZV-Z55 4368 12 24-Feb-2023
Transmitter Spurious Emissions
Hygrometer PCE Instruments PCE-THB-40 5475 12 25-Apr-2023
SecureSync 1200-
Frequency Standard Spectracom 0408—068/1 4393 6 01-Feb-2023
Analyser Keysight N9030A 4654 12 24-Nov-2022
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Calibration Calibration
Instrument Manufacturer Type No. TE No. Period D

(months) ue
Power Supply Farnell H60-25 1092 - OP-MON
Multimeter Fluke 177 3833 12 16-Dec-2022
Attenuator Weinschel 48-20-43-LIM 5133 12 02-Dec-2022
Attenuator Weinschel 48-30-43-LIM 5135 12 20-Aug-2023
Network Analyser Rohde & Schwarz ZVA 40 3548 12 24-Feb-2023
Calibration kit Rohde & Schwarz ZV-Z55 4368 12 24-Feb-2023
HPF Mini-Circuits NHP 1000+ 5260 12 20-Aug-2023
Radiated Emissions
True RMS Multimeter Fluke 79 Series Il 411.00 12.00 13-Oct-2022
Power Supply (60V-50A) | Farnell H 60/50 1056.00 0.00 TU
Screened Room (5) Rainford Rainford 1545.00 36.00 15-Apr-2024
Turntable Controller Inn-Co GmbH CO 1000 1606.00 0.00 TU
Mast Controller Maturo Gmbh NCD 4810.00 0.00 TU
Tilt Antenna Mast Maturo Gmbh TAM 4.0-P 4811.00 0.00 TU
Antenna (DRG 1- Schwarzbeck BBHA9120B 4848.00 12.00
10.5GHZ)( 28-May-2023
Cable (SMA to SMA, 2 Junkosha MWX221- 5517.00 12.00
m) ( 02000AMSAMS/A 12-Apr-2023
Cable (N-Type to N- Junkosha MWX221- 5520.00 12.00
Type, é m)yIO 08000NMSNMS/B 24-Mar-2023
EMI Test Receiver Rohde & Schwarz ESW44 5527.00 12.00 28-Apr-2023
Hygrometer Rotronic Hygropalm 2404.00 12.00 18-Jul-2023
TRILOG Super Schwarzbeck VULB 9168 5942.00 24.00
Broadband 'IQest Antenna 03-Feb-2024
Attenuator 4dB Pasternack PE7074-4 6204.00 24.00 16-Jul-2024

TU — Traceability Unscheduled

N/A — Not Applicable

O/P Mon — Output Monitored with Calibrated Equipment
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3.2 MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:-

Test Discipline Frequency / Parameter MU
Conducted Maximum Peak Output Power 9 kHz to 40 GHz Amplitude +1.0dB
Conducted Emissions 9 kHz to 40 GHz Amplitude +3.5dB

10 MHz Bandwidth

Occupied Bandwidth 15 MHz Bandwidth +16.7 kHz
20 MHz Bandwidth

Band Edge < 3.6 GHz Amplitude +0.6 dB
30 MHz to 1 GHz +52dB

Radiated Spurious Emissions
1 GHz to 40 GHz +6.3dB

Measurement Uncertainty Decision Rule

Determination of conformity with the specification limits is based on the results of the
compliance measurement and does not take into account measurement instrumentation
uncertainty as defined in ANSI C63.26:2015 Clause 1.3.

Risk: The uncertainty of measurement about the measured result is negligible with regard to the
final pass/fail decision. The measurement result can be directly compared with the test limit to
determine conformance with the requirement (compare IEC Guide 115). The level of risk to
falsely accept and falsely reject items is further described in ILAC-G8
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3.3 MEASUREMENT SOFTWARE USED

List of measurement software versions used for testing.

Instrument/Software Manufacturer Type No. TE No. Softvyare
Version
PXA Signal Analyser Keysight N9030A 4654 A 22.08
HP-VEE Software TUV SUD HP_VEE N/A V3.29
eMx TUV SUD N/A N/A V3.1.4
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SECTION 4

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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®

4.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

UKAS

TESTING

This report relates only to the actual item/items tested.

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are outside the
scope of our UKAS Accreditation.

Results of tests not covered by our UKAS Accreditation Schedule are marked NUA
(Not UKAS Accredited).

© 2022 TUV SUD
TUOV SUD
Postal Address: Octagon House, Concorde Way, Fareham, Hampshire, UK, PO15 5RL
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ANNEX A

MODULE LIST

Document 75955712 Report 08 Issue 2 Page A.1 of A.2
COMMERCIAL - IN - CONFIDENCE



Configuration A

Product Product No R-State Serial No
Radio 2212 KRC 161 631/3 R1C D826332876
Software Version: CXP9013268/15 Revision: R89MU15
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