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SECTION 1

REPORT INFORMATION
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11 REPORT DETAILS
Manufacturer Ericsson
Address 349 Terry Fox Drive
Ottawa
Ontario
K2K 2V6
Product Name RD 2242 B13
Product Number KRY 901 334/1
IC Model Name AS9013341
Serial Number(s) C829198777
Software Version CXP9013268/14_R59FJ
Hardware Version R1B
Test Specification/Issue/Date FCC CFR 47 Part 2;: 2014
FCC CFR 47 Part 27: 2014
Industry Canada RSS-130 Issue 1: Oct 2013
Start of Test 28 January 2015
Finish of Test 02 February 2015
Name of Engineer(s) Neil Rousell
Related Document(s) Industry Canada RSS-GEN Issue 4: Nov 2014
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1.2 BRIEF SUMMARY OF RESULTS

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

. Spec Clause o
Section Part 2 Part 27 Rsts _1G13é)n/ Test Description Result
21 2.1046 27.50(b) 4.4 Maximum Peak Output Power — Conducted Pass
2.2 2.1049(h) | 27.53(c)(1) ngfe“ Occupied Bandwidth Pass
2.3 2.1051 27.53(c) 4.6/6.13 | Spurious Emissions at Band Edge Pass
2.4 2.1051 27.53(c) 4.6/6.13 | Conducted Spurious Emissions Pass
2.5 2.1055 27.54 4.3/6.11 | Frequency Stability Under Temperature Variations Pass
2.6 2.1055 27.54 4.3/6.11 | Frequency Stability Under Voltage Variations Pass
- - - RS?—1Gen Receiver Spurious Emissions Pass*
- 2.1053 27.53 RS(SS-;%;en Transmitter Radiated Emissions Pass*

N/A — Not Applicable.

* - Reference Flextronics Design Validation Centre, Canada EMC Test Report: Reference
Number K002569-TR-EMC-03-R1.

Flextronics Canada Design Services Inc.
1280 Teron Side Road

Kanata, Ontario, K2K 2C1

Canada

Accreditations (Flextronics)

The Design Validation Centre (DVC) test facilities are accredited by the Standards Council of
Canada (SCC) to ISO/IEC 17025 in accordance with the scope of accreditation outlined at the
web site http://palcan.scc.ca/Specs/PDF/95 e.pdf. The SCC is a signatory of the APLAC [4]
and ILAC [14] Mutual Recognition Arrangements. The SCC's Laboratory Accreditation Program
has been evaluated and has demonstrated its competence to operate according to the
requirements of ISO/IEC 17011.

4) APLAC, Asia Pacific Laboratory Accreditation Cooperation, Website (http://www.aplac.org).
14) ILAC, International Laboratory Accreditation Cooperation, Website (http://www.ilac.org/)
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CONFIGURATION DESCRIPTION

The RD 2242 B13 / KRY 901 334/1 supports Single and Dual Carrier operation from either a
single or dual port configuration.

The RD 2242 B13 / KRY 901 334/1 supports LTE Test Models E-TM1.1, E-TM3.1 and E-TM3.2
in Band 13 (746 MHz — 756 MHz). The following test models were used as defined in 3GPP TS
36.141. Test Model E-TM1.1 was used to represent QPSK modulation, Test Model E-TM3.1
was used to represent 64QAM modulation, and Test Model E-TM3.2 was used to represent
16QAM modulation.

The RD 2242 B13 has been tested and authorized for LTE Transmission SC, MC. The LTE
Test Model used, unless otherwise stated was E-TM1.1.

For TX test cases: Maximum Conducted Output Power, Spurious Emissions at Antenna
Terminals (x1MHz) and Conducted Spurious Emissions, measurements were performed on
both RF Ports using a test limit accounting for MIMO operation with 2 ports. All RF ports were
tested for RF Carrier Power and results recorded using the Measure and Sum approach to
account for MIMO operation. The test limits shown are representative of the worst case. All
testing was performed with the EUT transmitting at maximum RF power unless otherwise
stated.

The EUT was powered via POE (Power Over Ethernet) from the IRU 2242 using a -48V DC
Power supply.

Channel Configurations LTE B13

746 MHz — 756 MHz

All tests
Mode Number Carrier Frequency Configuration (MHz)
D ioti RAT of Bandwidth
escription Carriers Bottom (BRFBW) [ Middle (MRFBW) Top (TRFBW)
LTE-SC LTE 1 5 MHz 748.5 751 753.5
LTE-SC LTE 1 10 MHz 751
LTE-MC LTE 2 5 MHz - 748.5 + 753.5 -

Table 1

Document 75928974 Report 01 Issue 1 Page 5 of 52
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MAIN EUT
MANUFACTURING DESCRIPTION Radic Dot
MANUFACTURER Ericsson
TYPE Remote Radio Base Station
PART NUMBER KRY 901 3341
SERIAL NUMBER CH2E198777
HARDWARE VEREION R1B
SOFTWARE VERSION RSQF)

TRANEMITTER OPERATING RANGE

T46MHz - T56MHz

RECEIVER OPERATING RANGE

TTTMHz — TBTMHz

(i.e. GMSK, QPSK)

COUNTRY OF QRIGIN Sweden

INTERMEDIATE FREQUENCIES DL 140MHz — 150 MHz, UL 70MHz - 80MHz
LTE

EMISSION DESIGNATOR(S): SM00 WTD

(i.e. G1D, GXW) 10MO W7D

MODULATION TYPES:

LTE: QPSK, 16QAM, 640AM

HIGHEST INTERMALLY GENERATED

FREQUENCY T87TMHz
OUTPUT POWER (W or dBm) 2 % 0.05W (17dBm)
EGC ID TABAKRYD01334-1

INDUSTRY CANADA ID

287AB-ASE013341

TECHNICAL DESCRIPTION (a brief
description of the intended use and

operation)

The RD 2242 B13 (KRY 201 334/1) is 2 Remote Radio Unit farming part
of the Ercsson Radio Base Station (RBS) equipment. The RD provides
radio access for mobile and fixed devices and is intended for tha indoor
emnvironment. The radio operatas over 2 Transmit ports in Single, Multi-
Carrier, and MIMO transmission with a maximum rated RF Output of
0.05\W per port over an operational temperature of 5°C to +40°C. The
unit is designed to be ceiling mounted.

Signature:

David Bolzon
Date: 09 February 2015
Declaration of Build Status Serial Mumber: C&20198777

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

15.1 Technical Description

The RD 2242 B13 (KRY 901 334/1) is a multi-standard radio forming part of Ericsson’s RBS
6000 series Radio Base Station (RBS) equipment. The RD 2242 (Radio Dot System) product
provides radio access for mobile and fixed devices and is intended for the indoor environment.

An ethernet interface provides the RD 2242 with a power, control and digital communications
between the RD 2242 and RBS. The location of the RD 2242 with respect to the RBS is limited
to a distance of 100 metres.

The RD 2242 B13 supports two (2) Transmit / Receive ports operating in the E-UTRA Band 13
at a Downlink (transmit) frequency from 746 MHz to 756 MHz and an Uplink (receive) frequency
from 777 MHz to 787 MHz. The radio operates in FDD (Frequency Division Duplex) with a
duplex spacing of 31 MHz and supports operation on LTE Radio Access Transmission Standard
(RAT) at transmit bandwidths up to 10 MHz.

The radio operates over 2 transmit ports in Single, Multi-Carrier, and MIMO transmission with a
maximum rated RF output power of 50mW per port over an operational temperature of +5° C to
+40° C.

A full technical description can be found in the Manufacturer's documentation.
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1.6 TEST SETUP
Test Setup, Conducted Measurement:
RD 2242 RU Radio Compliance Set-Up
EUT
(L =100 metre) A
PC/ CTRL CT10 IRU 2242 RD 2242
Modem Emulato B13
e PSU /Fan Tra
AC PWR Power Supply Y
RBS 6601
Referenc
HPF Used for SE
r Signal Analyzer 20dB
PC/ CTRL Power Meter

TE/CTRL

See Section 3 for a list of the test equipment used in the test.
Test Setup, Radiated Measurement:

Reference: Flextronics Design Validation Centre, Canada Report Reference Number K002569-
TR-EMC-03-R1.
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1.7 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 in a shielded enclosure,
test laboratories or a chamber as appropriate.
The EUT was powered from a -48V DC supply via POE (Power Over Ethernet).

1.8 DEVIATION FROM THE STANDARD
No deviations from the applicable test standards or test plan were made during testing.

1.9 MODIFICATION RECORD
No modifications were made to the EUT during testing.

1.10 ALTERNATIVE TEST SITE

Under our group UKAS Accreditation, TUV SUD Product Service conducted the following tests
at Ericsson in Ottawa, Canada.

111 ADDITIONAL INFORMATION

Testing performed in the presence of Mr Denis Lalonde.
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SECTION 2

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

2.1.1 Specification Reference

FCC CFR 47 Part 2, Clause 2.1046
FCC CFR 47 Part 27, Clause 27.50(b)
Industry Canada RSS-130, Clause 4.4

2.1.2 Date of Test and Modification State

30 January 2015 - Modification State 0

2.1.3 Test Equipment Used

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

2.1.4 Environmental Conditions

Ambient Temperature 27.5°C
Relative Humidity 16.6%

2.15 Test Method

The EUT was connected to a Spectrum Analyser via 20dB of attenuation. The path loss
between the EUT and the Spectrum Analyser was measured using a Network Analyser. The
measured path loss was entered as a Reference Level Offset in the Spectrum Analyser.

Measurements were performed with the Spectrum Analyser Band Power measurement function
in accordance with FCC KDB 971168 D01 v02r02. The detector was set to RMS with a RBW of
at least 1% of the theoretical signal bandwidth and a VBW of 3 times the RBW. The detection
bandwidth was configured to be wider than the total bandwidth of the carrier or combinations of
carriers, (multi-carrier). The sweep time was set to Auto and 200 averages were performed
before the result was recorded. Prior to testing, comparative measurements were made with an
Average Power sensor and Power Meter to confirm correlation with the method used.

Due to Average measurements being recorded, an additional Peak to Average measurement
was made in all single carrier configurations. This was achieved using the CCDF function of the
Spectrum Analyser with the RBW being set to 80MHz (In this case 10MHz was the total RF
Bandwidth in single and multi-carrier mode). A comparison was made with a wide band Power
Meter capable of measuring Peak to Average ratio to confirm correlation with the method used.

Testing was performed on both ports.

Document 75928974 Report 01 Issue 1 Page 11 of 52
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Test Results
Configuration 1 LTE SC (see Table 1 for carrier frequency)

Maximum Output Power 17 dBm per Carrier, E-TM1.1

Peak Output Power / Peak to Average Ratio (PAR)
Antenna Carrier Bandwidth Channel Position B Channel Position M Channel Position T
(MHz) Power Power Power
(dBm) PAR (dB) (dBm) PAR (dB) (dBm) PAR (dB)
A 17.07 7.37 17.16 7.44 17.58 7.41
5.0 MHz
B 16.14 7.30 16.38 7.37 16.66 7.33
Total 19.64 - 19.80 - 20.16 -
A - - 17.11 7.40 - -
10.0 MHz
B - - 16.37 7.34 - -
Total - - 19.76 - - -

Document 75928974 Report 01 Issue 1
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Channel Position B — Bandwidth 5.0 MHz — Antenna A

[E=SEE=E

Keysight Spectrum Analyzer - Power Stat CCDF

SENSE:EXT ALIGN AUTO 09:30:56 AMJan 30, 2015

RL [ ] 500 AC |
Center Freq 748.500000 MHz

Center Freq: 748.500000 MHz ) Radio Std: None
—s— Trig: Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 18 dB
Average Power 100 % Gaussian
16.89 dBm ~——
36.93 % at 0dB 10% \
1% \\¥
10.0% 3.70 dB 01%
1.0% 6.61 dB
0.1% 7.37dB
001%  7.55dB 0.01%
0.001% 7.65dB \
0.0001% 7.72dB 0.001 %
Peak 7.75dB
24.64 dBm
0.0001 % 0dB >0 d5
Info BW 80.000 MHz

Channel Position M — Bandwidth 5.0 MHz — Antenna A

Keysight Spectrum Analyzer - Power Stat CCOF [E=R=E
RL [ RF [s00  AC | SENSE:EXT] ALIGN AUTO 09:41:48 AMJan 30,2015
Center Freq 751.000000 MHz Celmer Freq: 751.000000 MHz Radio Std: None
—4—~ Trig: Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 18 dB
Average Power 100 % Gaussian
17.00 dBm |
36.69 % at 0dB 10% \\
1% \\

10.0 % 3.70dB 01%
1.0% 6.66 dB
0.1% 7.44 dB
001%  7.63dB 0.01%
0.001% 7.70dB \
0.0001% 7.81dB 0.001 %
Peak 7.85dB

24.85 dBm

0.0001 %535 2048
Info BW 80.000 MHz
MSG STATUS

Document 75928974 Report 01 Issue 1
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Channel Position T — Bandwidth 5.0 MHz — Antenna A

[E=SEE=E

Keysight Spectrum Analyzer - Power Stat CCDF

SENSE:EXT ALIGN AUTO 09:45:55 AMJan 30, 2015

RL [ ] 500 AC |
Center Freq 753.500000 MHz

Center Freq: 753.500000 MHz ) Radio Std: None
—s— Trig: Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 18 dB
Average Power 100 % Gaussian
17.41 dBm e
36.78 % at 0dB 10% \
1% \\
10.0% 3.69 dB 01%
1.0% 6.67 dB
0.1% 7.41dB
o 0.01 %
0.01 % 7.57 dB
0.001% 7.66dB \
0.0001 % 7.70dB 0.001 %
Peak 7.72dB
25.13 dBm
0.0001 % 0dB >0 d5
Info BW 80.000 MHz

Channel Position B — Bandwidth 5.0 MHz — Antenna B

Keysight Spectrum Analyzer - Power Stat CCOF [E=R=E
RL [ RF [s00  AC | SENSE:EXT] ALIGN AUTO 10:06:02 AMJan 30, 2015
Center Freq 748.500000 MHz Celmer Freq: 748.500000 MHz Radio Std: None
—4—~ Trig: Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 16 dB
Average Power 100 % Gaussian
16.01 dBm |
36.92 % at 0dB 10% \\
1%

10.0 % 3.71dB 01%
1.0% 6.57 dB
0.1% 7.30dB
001%  7.45dB 0.01%
0.001% 7.52dB }
0.0001 % 7.57 dB 0.001 %
Peak 7.60 dB

23.61 dBm

0.0001 %535 2048
Info BW 80.000 MHz
MSG STATUS

Document 75928974 Report 01 Issue 1
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Channel Position M — Bandwidth 5.0 MHz — Antenna B

[E=SEE=E

Keysight Spectrum Analyzer - Power Stat CCDF

RL [ ] 500 AC |
Center Freq 751.000000 MHz

SENSE:EXT| ALIGN AUTO

10:11:59 AMJan 30, 2015

Center Freq: 751.000000 MHz ) Radio Std: None
—s— Trig: Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 16 dB
Average Power 100 % Gaussian
16.22 dBm |
36.84 % at 0dB 10% \
1% \
10.0 % 3.71dB 01%
1.0% 6.59 dB
0.1% 7.37dB
001%  7.53dB 0.01%
0.001% 7.61dB \
0.0001 % 7.67 dB 0.001 %
Peak 7.68 dB
23.90 dBm
0.0001 % P >0 a5
Info BW 80.000 MHz
Channel Position T — Bandwidth 5.0 MHz — Antenna B
Keysight Spectrum Analyzer - Power Stat CCOF [E=R=E
RL [ RF [s00  AC | | SENSE:EXT] | ALIGN AUTO 10:17:01 AMJan 30, 2015
Center Freq 753.500000 MHz Celmer Freq: 753.500000 MHz Radio Std: None
—4—~ Trig: Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 16 dB
Average Power 100 % Gaussian
16.53 dBm .
36.87 % at 0dB 10% \\
1% ¥
10.0% 3.70dB 01%
1.0% 6.60 dB
0.1% 7.33dB
001% 7.44dB 0.01%
0.001% 7.49dB
0.0001% 7.55dB 0.001 %
Peak 7.56 dB
24.09 dBm
0.0001 %'53g 7046
Info BW 80.000 MHz
MSG STATUS

Document 75928974 Report 01 Issue 1
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Channel Position M — Bandwidth 10.0 MHz — Antenna A

[E=SEE=E

Keysight Spectrum Analyzer - Power Stat CCDF

SENSE:EXT ALIGN AUTO 11:54:00 AMJan 30, 2015

RL [ ] 500 AC |
Center Freq 751.000000 MHz

Center Freq: 751.000000 MHz ) Radio Std: None
—s— Trig: Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 18 dB
Average Power 100 % Gaussian
16.97 dBm .
36.89 % at 0dB 10% \
1% \
10.0% 3.68 dB 01%
1.0% 6.64 dB
0.1% 7.40 dB
001% 7.61dB 0.01%
0.001% 7.73dB )
0.0001 % 7.83dB 0.001 %
Peak 7.84 dB
24.81 dBm
0.0001 % 0dB >0 d5
Info BW 80.000 MHz

Channel Position M — Bandwidth 10.0 MHz — Antenna B

Keysight Spectrum Analyzer - Power Stat CCOF [E=R=E
RL [ RF [s00  AC | SENSE:EXT] ALIGN AUTO 10:29:45 AMJan 30, 2015
Center Freq 751.000000 MHz Celmer Freq: 751.000000 MHz Radio Std: None
—4—~ Trig: Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 16 dB
Average Power 100 % Gaussian
16.27 dBm |
37.02 % at 0dB 10% \
1% \

10.0 % 3.69dB 01%
1.0% 6.59 dB
0.1% 7.34dB
001%  7.53dB 0.01%
0.001% 7.65dB \
0.0001% 7.73dB 0.001 %
Peak 7.74 dB

24.01 dBm

0.0001 %535 2048
Info BW 80.000 MHz
MSG STATUS

Document 75928974 Report 01 Issue 1
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Configuration 2 LTE-MC (See Table 1 for carrier frequency)

Maximum Output Power 14 dBm per Carrier (17 dBm per Port), E-TM1.1

Peak Output Power / Peak to Average Ratio (PAR)
Antenna Carrier Bandwidth Channel Position B Channel Position M Channel Position T
(MHz) Power Power Power
(dBm) PAR (dB) (dBm) PAR (dB) (dBm) PAR (dB)
A - - 17.08 - - -
5.0 MHz
B - - 16.48 - - -
Total - - 19.80 - - -
Limit
Peak Power <1000 W or <+60 dBm
Peak to Average Ratio 13 dB

Document 75928974 Report 01 Issue 1
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2.2 OCCUPIED BANDWIDTH

2.2.1 Specification Reference

FCC CFR 47 Part 2, Clause 2.1049
FCC CFR 47 Part 27, Clause 27.53(c)(1)
Industry Canada RSS-Gen, Clause 6.6

2.2.2 Date of Test and Modification State
30 January 2015 - Modification State 0

2.2.3 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 27.5°C
Relative Humidity 16.6%

2.25 Test Method
The EUT was connected to a Spectrum Analyser via 20dB of attenuation. The path loss
between the EUT and the Spectrum Analyser was measured using a Network Analyser. The
measured path loss was entered as a Reference Level Offset in the Spectrum Analyser.
Measurements were performed with the Spectrum Analyser Occupied Band Width
measurement function in accordance with FCC KDB 971168 D01 v02r02.
The Spectrum Analyser RBW was configured to be at least 1% of the channel bandwidth of the
carrier to be measured and its OBW measurement mode used in conjunction with an RMS
detector and a long sweep time (as described in the operating manual for the test equipment)
for the 26dB and 99% Occupied Bandwidth measurements on Bottom, Middle and Top
Channels. Testing was performed on both ports.
The results are shown in the plots below.

2.2.6 Test Results

Configuration 1 LTE SC (see Table 1 for carrier frequency)

Maximum Output Power 17 dBm per carrier, Antenna A, E-TM1.1

Document 75928974 Report 01 Issue 1

Result (MHz)
Carrier Channel Position B Channel Position M Channel Position T
Bandwidth Occupied -26 dB Occupied -26 dB Occupied -26 dB
Bandwidth Bandwidth Bandwidth Bandwidth Bandwidth Bandwidth
5.0 MHz 4,479.03 4,740.64 4,481.08 4,738.88 4,474.75 4,732.58
10.0 MHz - - 8,944.03 9,380.59 - -

Page 18 of 52
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Channel Position B — Bandwidth 5.0 MHz — Antenna A

Product Service

Keysight Spectrum Analyzer - Occupied BW fili1@
RL | ®F 500 AC | | [ sensesexT] | ALIGN AUTO | 08:32:26 AM Jan 30, 2015
Center Freq 748.500000 MHz Center Freq: 748.500000 MHz Radio Std: None
9 —s— Trig: Free Run Avg|Hold: 1000/1000
#IFGain:Low #Atten: 14 dB Radio Device: BTS

10 dBldiv Ref 14.02 dBm
liLog

402

-56.0

-65.0

-76.0

enter 748.5 MHz Span 10 MHz
es BW 51 kHz #VBW 160 kHz Sweep 5ms

Occupied Bandwidth Total Power 17.0 dBm
4.4790 MHz

Transmit Freq Error 364 Hz OBW Power 99.00 %
x dB Bandwidth 4.741 MHz x dB -26.00 dB

STATUS

Channel Position M — Bandwidth 5.0 MHz — Antenna A

Keysight Spectrum Analyzer - Occupied BW [E=R=E
T F T C | 09:42:04 AMJan 30, 2015
Center Freq 751.000000 MHz Center Freq: 751.000000 MHz Radio Std: None
—4—~ Trig: Free Run Avg|Hold: 1000/1000
#IFGain:Low #Atten: 16 dB Radio Device: BTS

RL R 500 A | | SENSE:EXT] | ALIGN AUTO

10 dBldiv Ref 14.04 dBm
liLeg

404
-

-5.96
-16.0

oo / \

%0 / \
‘_.4—-"} \_"\—-

-46.0

-56.0

650

760

enter 751 MHz Span 10 MHz
es BW 51 kHz #/BW 160 kHz Sweep 5ms

Occupied Bandwidth Total Power 17.1 dBm
4.4811 MHz

Transmit Freq Error 2.931 kHz OBW Power 99.00 %
x dB Bandwidth 4.739 MHz x dB -26.00 dB

Msc STATUS

Document 75928974 Report 01 Issue 1 Page 19 of 52



s AT

Channel Position T — Bandwidth 5.0 MHz — Antenna A

Product Service

Keysight Spectrum Analyzer - Occupied BW fili1@
RL | ®F 500 AC | | [ sensesexT] | ALIGN AUTO | 09:46:11 AMJan 30, 2015
Center Freq 753.500000 MHz Center Freq: 753.500000 MHz Radio Std: None
9 —s— Trig: Free Run Avg|Hold: 1000/1000
#IFGain:Low #Atten: 16 dB Radio Device: BTS

10 dBldiv Ref 14.27 dBm
liLog

a7
573

-55.7

-65.7

-75.7

enter 753.5 MHz Span 10 MHz
es BW 51 kHz #VBW 160 kHz Sweep 5ms

Occupied Bandwidth Total Power 17.5 dBm
4.4747 MHz

Transmit Freq Error 2.824 kHz OBW Power 99.00 %
x dB Bandwidth 4.733 MHz x dB -26.00 dB

STATUS

Channel Position M — Bandwidth 10.0 MHz — Antenna A

Keysight Spectrum Analyzer - Occupied BW [E=R=E
RL [ RF [500 AC | | | SENSE:EXT] | ALIGN AUTO 11:54:16 AMJan 30, 2015
Center Freq 751.000000 MHz Center Freq: 751.000000 MHz Radio Std: None
—4—~ Trig: Free Run Avg|Hold: 1000/1000
#IFGain:Low #Atten: 16 dB Radio Device: BTS

10 dBldiv Ref 14.20 dBm
liLeg

420
-5.60

-15.8

6 J \
358 [ \
-45.8 4—'—} Lﬁ"*
s
-75.8

enter 751 MHz Span 20 MHz
es BW 100 kHz #/BW 300 kHz Sweep 2.533 ms|

Occupied Bandwidth Total Power 17.1 dBm
8.9440 MHz

Transmit Freq Error 5.228 kHz OBW Power 99.00 %
x dB Bandwidth 9.381 MHz x dB -26.00 dB

Msc STATUS
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Configuration 1 LTE SC (see Table 1 for carrier frequency)

Maximum Output Power 17 dBm per carrier, Antenna B, E-TM1.1

Product Service

Result (MHz)
Carrier Channel Position B Channel Position M Channel Position T
Bandwidth Occupied -26 dB Occupied -26 dB Occupied -26 dB
Bandwidth Bandwidth Bandwidth Bandwidth Bandwidth Bandwidth
5.0 MHz 4,475.98 4,724.37 4,480.75 4,732.36 4,474.63 4,726.62
10.0 MHz - - 8,935.78 9,365.85 - -
Channel Position B — Bandwidth 5.0 MHz — Antenna B
Keysight Spectrum Anlyzer - Occupied BW i ] Co i ata)
RL RF 500 AC SENSEEXT] | ALIGN AUTO | _10:06:23 AHJan 30, 2015
Center Freq 748.500000 MHz N ?;:‘f;é:’gh:‘aﬁwouo M".;zvanol d 100011000 Radio Std: None
#IFGain:Low #Atten: 14dB Radio Device: BTS
10 dBldiv Ref 13.01 dBm
llLog
301
-6.99
-17.0
o / \
o / \
-47.0 —— j L“*
srofmT
-67.0
-77.0
enter 748.5 MHz Span 10 MHz
es BW 51 kHz #VBW 160 kHz Sweep 5 ms|
Occupied Bandwidth Total Power 16.1 dBm
4.4760 MHz
Transmit Freq Error 481 Hz OBW Power 99.00 %
x dB Bandwidth 4.724 MHz x dB -26.00 dB
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Channel Position M — Bandwidth 5.0 MHz — Antenna B

Product Service

Keysight Spectrum Analyzer - Occupied BW fili1@
RL | ®F 500 AC | | [ sensesexT] | ALIGN AUTO | 10:12:20 AMJan 30, 2015
Center Freq 751.000000 MHz Center Freq: 751.000000 MHz Radio Std: None
9 —s— Trig: Free Run Avg|Hold: 1000/1000
#IFGain:Low #Atten: 14 dB Radio Device: BTS

10 dBldiv Ref 13.45 dBm
liLog

3485
655 e

-56.6

-65.6

-76.6

enter 751 MHz Span 10 MHz
es BW 51 kHz #VBW 160 kHz Sweep 5ms

Occupied Bandwidth Total Power 16.4 dBm
4.4807 MHz

Transmit Freq Error 2.727 kHz OBW Power 99.00 %
x dB Bandwidth 4.732 MHz x dB -26.00 dB

STATUS

Channel Position T — Bandwidth 5.0 MHz — Antenna B

Keysight Spectrum Analyzer - Occupied BW [E=R=E
RL [ RF_ (500 AC | | | SENSE:EXT] ALIGN AUTO | 10:17:31 AMJan 30, 2015
Center Freq 753.500000 MHz Center Freq: 753.500000 MHz Radio Std: None
—4—~ Trig: Free Run Avg|Hold: 1000/1000
#IFGain:Low #Atten: 14 dB Radio Device: BTS
10 dBldiv Ref 13.46 dBm
liLeg
346
654 - _—
-16.5
s / \
s / \
Rl p—— -'—J L‘““ ]
565
-66.5
-76.5
enter 753.5 MHz Span 10 MHz
es BW 51 kHz #/BW 160 kHz Sweep 5ms
Occupied Bandwidth Total Power 16.6 dBm
4.4746 MHz
Transmit Freq Error 2.214 kHz OBW Power 99.00 %
x dB Bandwidth 4.727 MHz x dB -26.00 dB
MSG STATUS
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Channel Position M — Bandwidth 10.0 MHz — Antenna B

Keysight Spectrum Analyzer - Occupied BW

=

AL | W 500 AC | [ senseExT] [ AmGhAUTO | 10:29:57 AM Jan 30, 2015
Center Freq: 751.000000 MH Radio Std: N
Center Freq 751.000000 MHz o T:i:: ;":?un szanold: 100011000 adio one
#FGain:Low #Atten: 16 dB Radio Device: BTS
10 dBidiv Ref 13.56 dBm
liLog
355
-6.44 .
6.4 il i‘
-26.4
5 / \
-46.4 /
-56.4
-66.4
764
enter 751 MHz Span 20 MHz
es BW 100 kHz #VBW 300 kHz Sweep 2.533 ms
Occupied Bandwidth Total Power 16.4 dBm
8.9358 MHz
Transmit Freq Error 4.742 kHz OBW Power 99.00 %
x dB Bandwidth 9.366 MHz x dB -26.00 dB
MSG STATUS
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Product Service

2.3 BAND EDGE

2.3.1 Specification Reference
FCC CFR 47 Part 2, Clause 2.1049
FCC CFR 47 Part 27, Clause 27.53(c)(1)
Industry Canada RSS-Gen, Clause 6.13
Industry Canada RSS-130, Clause 4.6
2.3.2 Date of Test and Modification State

30 January 2015 - Modification State 0

2.3.3 Test Equipment Used

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

2.3.4 Environmental Conditions
Ambient Temperature 27.5°C
Relative Humidity 16.6%

2.35 Test Method
The EUT was connected to a Spectrum Analyser via 20dB of attenuation. The path loss
between the EUT and the Spectrum Analyser was measured using a Network Analyser. The
measured path loss was entered as a Reference Level Offset in the Spectrum Analyser.
The Spectrum Analyser RBW was adjusted to be at least 1% of the measured 26dB Bandwidth.
Using an RMS detector, the frequency spectrum up to 1MHz away from the Band Edge was
investigated. The Band Power measurement function of the Spectrum Analyser was used. The
Band Power span was configured to be at least 1% of the 26dB Bandwidth and was positioned
in the 1MHz region which gave the worst case result.
Testing was performed on both ports. The test limits were set to a worst case value of -16dBm.

The results are shown in the plots below.

2.3.6 Test Results

Configuration 1 LTE SC (see Table 1 for carrier frequency)

Maximum Output Power 17 dBm per carrier, Antenna A, E-TM1.1

Band Edge (MHz)
Carrier Bandwidth Modulation
Channel Position B Channel Position T
5.0 MHz QPSK 748.50 753.50
10.0 MHz QPSK 751.00 751.00
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Channel Position B — Bandwidth 5.0 MHz — Antenna A

Product Service

Keysight Spectrum Analyzer - Swept SA M:._.@l
RL_ | ®”F_ [502 AC | [ [ seNsE:EXT] [ AUGNAUTO | 09:32:51 AM Jan 30, 2015
bl Avg Type: RMS TRAGE|] 23456
Center Freq 746.000000 MHz SGWde s Trig: Free Run AvaHatd: 11 Teela a
IFGain:Low #Atten: 14 dB CET[ANNNNN
Mkr1 745.975 MHz
Ref Offset 20.42 dB
19 dBidiv Ref 18.42 dBm Band Power -45.070 dBm
g.42
-1.58
116 fhh by #
’1 L e T T i A I L :V'r-;rs \ae-mh
216 ‘PJ
316 "
416 )f‘q
51.6 A j/
N e o
616
716
Center 746.000 MHz Span 2.000 MHz
#Res BW 5.1 kHz #VBW 16 kHz* #Sweep 5.000 s (1001 pts)
MSG STATUS
Channel Position T — Bandwidth 5.0 MHz — Antenna A
Keysight Spectrum Analyzer - Swept $4 ==y
RL [ RF_ (500 AC | | | SeNSE:EXT] | ALIGN AUTO | 09:46:47 AMJan 30, 2015
Center Freq 756.000000 MHz ) Avg Type: RMS TRACE[12345 6
PNO: Wide -»—- 1rig: FreeRun Avg|Hold: 14 TYPE|A WY
IFGain:Low #Atten: 14 dB DET|/&A NNNNN
Mkr1 756.025 MHz
Ref Offset 20.43 dB
1'_‘.’,33““’ Ref 18.43 dBm Band Power -41.615 dBm
8.43
.57
116 frasbpra i A b APy e s
218 h{{
316
416 VL\M"
516 Y PR N
B R CNTRTVIYY
616
716
Center 756.000 MHz Span 2.000 MHz
#Res BW 5.1 kHz #VBW 16 kHz* #Sweep 5.000 s (1001 pts)
MSG STATUS
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Channel Position B — Bandwidth 10.0 MHz — Antenna A

Product Service

Keysight Spectrum Analyzer - Swept SA [
RL__ | R [500 AC | [ [ sense x| [ AlGNAUTO | 11:59:52 AMJan 30,2015

. Avg Type: RMS TRACE[12345 6

Center Freq 746.000000 MHz T . Tri: FreeRun Ava Type: ) WE’}}_

IFGain:Low #Atten: 10 dB DET/A NNNNN

Ref Offset 20.43 dB Mkr1 745.950 MHz

19 dBidiv Ref 14.43 dBm Band Power -44.379 dBm
4.43
557

56 16 01 o)

1
556 L., ey ey Mxﬂi/

856

756

Center 746.000 MHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHz* #Sweep 5.000 s (1001 pts)

Msc STATUS

Channel Position T — Bandwidth 10.0 MHz — Antenna A

KEysight Specaum Analzer=owept s [E=N=E
RL [ RF_ (500 AC | | | SeNSE:EXT] | ALIGN AUTO | 12:0044 PMJan 30, 2015
Center Freq 756.000000 MHz ) Avg Type: RMS TRACE[12345 6
PNO: Wide -»—- 1rig: FreeRun Avg|Hold: 14 TYRE[A
IFGain:Low #Atten: 12dB DET/A NNNNN
Ref Dffset 20.43 dB Mkr1 766.050 MHz
{9 geudiv Ref 16.43 dBm Band Power -42.676 dBm
6.43
357

136

! BLTGEE T |

e \

<336

\\M:Q:_u
536 ¥ LAt S - aull g T Mgl

636

736

Center 756.000 MHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHz* #Sweep 5.000 s (1001 pts)
MSG STATUS

Document 75928974 Report 01 Issue 1 Page 26 of 52



s AT

Product Service
Configuration 1 LTE SC (see Table 1 for carrier frequency)
Maximum Output Power 17 dBm per carrier, Antenna B, E-TM1.1
. . . Band Edge (MHz)
Carrier Bandwidth Modulation
Channel Position B Channel Position T
5.0 MHz QPSK 748.50 753.50
10.0 MHz QPSK 751.00 751.00

Channel Position B — Bandwidth 5.0 MHz — Antenna B

Keysight Spectrum Analyzer - Swepl'SA
RL RF S0a  AC

Center Freq 746.000000 MHz

Ref Offset 20.42 dB
EggBJdiv Ref 14.42 dBm

PNO: Wide -—»— 1rig: FreeRun
IFGain:Low #Atten: 10dB

ALIGN AUTO

Avg Type:RMS
Avg|Hold: 111

Mkr1 745.975 MHz
Band Power -48.150 dBm

=S
10:06:50 AM Jan 30, 2015

TRACE|] 23456
TYPE|A WMWY
CET/ANNNNN

442

156 A e Bl o e et |
255 J

356 Hf\ﬂ

/

555 /

Center 746.000 MHz
#Res BW 5.1 kHz

MsSG

#VBW 16 kHz*

STATUS

#Sweep 5.000 s (1001 pts)

Span 2.000 MHz
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Channel Position T — Bandwidth 5.0 MHz — Antenna B

Keysight Spectrum Analyzer - Swept SA [
RL_ | R[50 AC | [ sensesex] ALIGN AUTO | 10:18:04 AMJan 30,2015
. Avg Type: RMS TRACE[1 23456
Center Freq 756.000000 MHz T . Tri: FreeRun Ava Type: ) WE’}}_
IFGain:Low #Atten: 10 dB DET/A NNNNN
Ref Offset 20.43 dB Mkr1 756.025 MHz
19 dBidiv Ref 14.43 dBm Band Power -43.506 dBm
4.43
557
v Sk e (1L,
56 — } 16 01 sl
\lW
-3B6 'r“.
456 \\&‘M
56 R W T P P wRAFHAY |
656
56
Center 756.000 MHz Span 2.000 MHz
#Res BW 5.1 kHz #VBW 16 kHZ* #Sweep 5.000 s (1001 pts)
MSG STATUS

Channel Position B — Bandwidth 10.0 MHz — Antenna B

Keysight Spectrum Analyzer - Swept SA =R
RL [ RF [500  AC | [ | SeNSE:EXT] ALIGN AUTO 10:25:18 AMJan 30, 2015
Center Freq 746.000000 MHz ) Avg Type: RMS TRACE[12345 6
PNO: Wide -»—- 1rig: FreeRun Avg|Hold: 14 TYPE|A WY
IFGain:Low #Atten: 12dB DET[A NNNNN
Mkr1 745.950 MHz
Ref Dffset 20.44 dB
ﬂggsmiv Ref 16.44 dBm Band Power -46.667 dBm
6.44
386
136 7 B3|
- /l
36 /.-
438 /"
536 Al
ISP RPN RPN SAIPATRE I T e
636
736
Center 746.000 MHz

#Res BW 10 kHz

Msc

#VBW 30 kHz*

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)

STATUS
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Channel Position T — Bandwidth 10.0 MHz — Antenna B

Product Service

Keysight Spectrum Analyzer - Swept S& fililg
RL__| FF 500 AC | I | sensE:ExT| [ Aushauto | 10:28:52 AMan 30, 2015
. Avg Type: RMS TRACE[12345 6
Center Freq 756.000000 MHz SGWde s Trig: Free Run AvaHatd: 11 Teela a
IFGain:Low #Atten: 14dB DET|A NNNNN
Ref Offset 20.44 dB Mkr1 756.050 MHz
{9geidiv__Ref 18.44 dBm Band Power -44.415 dBm
g.44
156
BAR - ————
I\ -16.01 dm)
218 h\
<36 \
416 \\‘\
\‘\‘ 1
516
RSN FIY NP NP SR SOV PRI
616
716
Center 756.000 MHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHz* #Sweep 5.000 s (1001 pts)
MSG STATUS

Configuration 2 LTE MC (see Table 1 for carrier frequency)

Maximum Output Power 14 dBm per Carrier (17 dBm per Port), Antenna A, E-TM1.1

Band Edge (MHz)
Channel Position B Channel Position T
5.0 MHz QPSK 748.5 + 753.5 748.5 + 753.5

Carrier Bandwidth Modulation
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Channel Position B - Antenna A

Product Service

Keysight Spectrum Analyzer - Swept SA [
RL__ | R [500 AC | [ [ sense x| [ AlGNAUTO | 10:52:35 AMJan 30, 2015
. Avg Type: RMS TRACE[12345 6
Center Freq 746.000000 MHz T . Tri: FreeRun Ava Type: ) WE’}}_
IFGain:Low #Atten: 10 dB ET|A NNNNN
Ref Offset 20.42 dB Mkr1 745.950 MHz
19 dBidiv Ref 14.42 dBm Band Power -44.223 dBm
442
558
WNWWW
e 1601 don)

ﬁ//
I ISR PO ! IR

56

756

Center 746.000 MHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHz* #Sweep 5.000 s (1001 pts)
MSG STATUS

Channel Position T - Antenna A

Keysight Spectrum Analyzer - Swept SA =R
RL [ RF_ [50R AC | | BT | ALIGN AUTO | 10:53:31 AMJan 30, 2015
Center Freq 756.000000 MHz ) Avg Type: RMS TRACE[12345 6
PNO: Wide -»—- 1rig: FreeRun Avg|Hold: 14 TYPE|A WY
IFGain:Low #Atten: 14 dB DET[A NNNNN
Mkr1 756.050 MHz
Ref Dffset 20.42 dB
ﬂggsmiv Ref 18.42 dBm Band Power -42.017 dBm
a.42
-1.58
R e s e i e Se
" 1 1601 dBef
216 ‘l\‘
316
416
e1
516 \
hd WWWW
616
716
Center 756.000 MHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHz* #Sweep 5.000 s (1001 pts)
MSG STATUS
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Configuration 2 LTE MC (see Table 1 for carrier frequency)

Product Service

Maximum Output Power 14 dBm per Carrier (17 dBm per Port), Antenna B, E-TM1.1

. . . Band Edge (MHz)
Carrier Bandwidth Modulation — —
Channel Position B Channel Position T
5.0 MHz QPSK 748.5 + 753.5 748.5 + 753.5
Channel Position B - Antenna B
Feright Spactrom Analyaer - SwaptSh T e et
RL RF 500 AC SENSE:EXT] ALIGN AUTO | 12:08:34 PMJan 30, 2015
: TRACE
Center Freq 746.000000 MHz SO Tike s Trigi FreeRun ;:;Jme: &MS e FEEE R
IFGain:Low #Atten: 10 dB pET|A NNNNN

Ref Offset 20.42 dB
il_OogBJdiv Ref 14.42 dBm

Mkr1 745.950 MHz
Band Power -46.807 dBm

442

558

-156

756

Center 746.000 MHz

MsG

#Res BW 10 kHz #VBW 30 kHz*

STATUS

Span 2.000 MHz
#Sweep 5.000 s (1001 pts)
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Channel Position T - Antenna B

Product Service

Keysight Spectrum Analyzer - Swept 4 T e
RL__ | R [500 AC | [ sense x| ALIGN AUTO | 12:09:28 PM Jan 30, 2015
. Avg Type: RMS TRACE[1 23456
Center Freq 756.000000 MHz SGWde s Trig: Fres Run AvaHatd: 11 Teela a
IFGain:Low #Atten: 10 dB DET/A NNNNN
Ref Offset 20.42 dB Mkr1 756.050 MHz
1%33""" Ref 14.42 dBm Band Power -43.555 dBm
4.42
558
R i T e e
156 160 dom}
56 \\.
-3B6 \
456 \
\*-;91:»—-#»
556 W At ™1 gt i oy Per S
656
756
Center 756.000 MHz Span 2.000 MHz
#Res BW 10 kHz #VBW 30 kHZ* #Sweep 5.000 s (1001 pts)
MSG STATUS

Limit

-16 dBm (-13 dBm - 10log(NANT) where N = 2)
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2.4 TRANSMITTER SPURIOUS EMISSIONS

24.1 Specification Reference

FCC CFR 47 Part 2, Clause 2.1051
FCC CFR 47 Part 27, Clause 27.53(c)
Industry Canada RSS-Gen, Clause 6.13
Industry Canada RSS-130, Clause 4.6
2.4.2 Date of Test and Modification State

30 January 2015 - Modification State 0

2.4.3 Test Equipment Used

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

24.4 Environmental Conditions

Ambient Temperature 27.5°C
Relative Humidity 16.6%

2.4.5 Test Method

The EUT was connected to a Spectrum Analyser via 20dB of attenuation for measurements
below 1.34GHz and 20dB of attenuation and a high pass filter for measurements from 1.34GHz
to 8GHz.

A Network Analyser was used to calibrate the path loss between the EUT and the Spectrum
Analyser and the worst case path loss in the measured ranges was entered as a reference level
offset.

Measurements were performed in accordance with FCC KDB 971168 D01 v02r02. Over the
measured ranges, the analyser RBW was set to 1MHz, VBW 3MHz with an RMS detector used
in conjunction with a trace Max Hold to give the required average result.

Testing was performed on both ports in configurations of the EUT as reported below. The test
limits were set to a worst case value of -16dBm.

The results are shown in the plots below.

2.4.6 Test Results

Configuration 1 LTE SC (see Table 1 for carrier frequency)

Maximum Output Power 17 dBm per carrier, Antenna A, E-TM1.1
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Channel Position B — Bandwidth 5.0 MHz — Antenna A

Product Service

Keysight Spectrum Anslyzer - Swept S& Tl
RL | R [s0aM0c | I [ sensesext] [ AuGNAUTO | 09:33:38 AMJan 30, 2015
. #Avg Type: RMS TRAGE[1/2345 6
Center Freq 670 004500"r;1EHz oo e Trig: Free Run vl
IFGain:Low #Atten: 10 dB DET/A NNNNN
Ref Offset 20.69 dB Mkr1 747.3 MHz
10dBidiv  Ref 16.05 dBm 11.03 dBm
Log
[ &
6.05
395
140 TETTAET|
240
=340
-440
540
-54.0
1] " L LI L."I ol |m e 1L [NCTR :
Start 9 kHz Stop 1.3400 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (2680 pts)
MSG sTaTus 1 DC Coupled

Channel Position B — Bandwidth 5.0 MHz — Antenna A

Keysight Spectrum Analyzer - Swept SA [N
RL [ RF [500 AC | [ | SeNSE:EXT] | ALIGN AUTO | 09:35:56 AMJan 30, 2015
Center Freq 4.670000000 GHz ) #Avg Type: RMS TRACE[1 2345 6
PNO: Fast -»—- 1rig: FreeRun TVPE| WAk
IFGain:Low #Atten: 6 dB peiA NHHA N
Mkr1 3.655 2 GHz
Ref Offset 29.49 dB
[ggeidiv__Ref 20.00 dBm -53.11 dBm
100
000
<100
-16.01 dben)
-200
300
-400
500 !1
™ Ny e MEEPNIE ot i I
700
Start 1.340 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 13.32 s (13320 pts)
MSG STATUS
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Channel Position M — Bandwidth 5.0 MHz — Antenna A

Keysight Spectrum Analyzer - Swept $A

T e )

RL_ | ®F _ [500M0C | [ sensesxT] ALIGN AUTO | 08:42:45 AMJan 30, 2015
. #Avg Type: RMS TRAGE[1/2345 6
Center Freq 670 004500"r;1EHz oo e Trig: Free Run vl
IFGain:Low #Atten: 10 dB DET/A NNNNN
Ref Offset 20.69 dB Mkr1 752.3 MHz
10dBidiv  Ref 16.30 dBm 11.33 dBm
Log
[
6.30
370
137 —TE 0T dem|
237
337
437
537
637
737
dae A L N "
Start 9 kHz Stop 1.3400 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (2680 pts)
MSG sTaTus 1 DC Coupled

Channel Position M — Bandwidth 5.0 MHz — Antenna A

Keysight Spectrum Analyzer - Swept SA [E==E
RL [ RF_ (500 AC | SENSE:EXT| ALIGN AUTO | 09:44:01 AMJan 30, 2015
Center Freq 4.670000000 GHz Trig: Fres Run #Avg Type: RMS TR{:%E \3\«2 3456
|]F:('g::n|:lf::r - Mtﬁn: 6dB DET/A NNNNN
Mkr1 3.662 2 GHz
Ref Dffset 29.49 dB
ﬂggmdw Ref 20.00 dBm -53.15 dBm
100
000
<100
-16.01 dben)
-200
300
-400
500 Yy
&0 N-—W o R R - ™~
700
Start 1.340 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 13.32 s (13320 pts)
MSG STATUS
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Channel Position T — Bandwidth 5.0 MHz — Antenna A

Product Service

Keysight Spectrum Anslyzer - Swept S& Tl
RL | R [s0aM0c | I [ sensesext] [ AuGNAUTO | 09:47:27 AMJan 30, 2015
. #Avg Type: RMS TRAGE[1/2345 6
Center Freq 670 004500"r;1EHz HorFhu e Trig: Free Run vl
IFGain:Low #Atten: 12 dB DETIANNNNN
Ref Offset 20.69 dB Mkr1 754.3 MHz
10dBidiv  Ref 16.54 dBm 11.55 dBm
Log
$
6.54
346
135 07 den|
75
335
435
535
635
735
W WWW PSP
Start 9 kHz Stop 1.3400 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (2680 pts)
MSG sTaTus 1 DC Coupled

Channel Position T — Bandwidth 5.0 MHz — Antenna A

KEysight Specaum Analzer=owept s [E=N=E
RL [ RF_ (500 AC | | | SeNSE:EXT] | ALIGN AUTO | 09:48:26 AMJan 30, 2015
Center Freq 4.670000000 GHz ) #Avg Type: RMS TRACE[1'2345 6
PNO: Fast -»—- 1rig: FreeRun TYRE| WAy
IFGain:Low #Atten: 6 dB DET|A NNNNN
Mkr1 3.663 2 GHz
Ref Dffset 29.49 dB
{0 dBidiv Ref 20.00 dBm -53.05 dBm
100
0.00
100
-16.01 dbm)
200
200
-400
50.0 %1
W—-—)—\- R R, e B e S SN
700
Start 1.340 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 13.32 s (13320 pts)
MSG STATUS
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Channel Position M — Bandwidth 10.0 MHz — Antenna A

Product Service

Keynight Spectrum Anslyzer - Swept 54 Tl
RL__ [ RF__ [ 50R/MDC | [ [ SENSEEXT] [ AUGNAUTO | 11:55:53 AMJan 30, 2015
#Avg Type: RMS TRAGE|] 23456
Input Mech Atten 12 dB - HorFhu e Trig: Free Run s
IFGain:Low #Atten: 12dB CET[ANNNNN
Mkr1 753.8 MHz
Ref Offset 20.69 dB
10dBidiv  Ref 13.39 dBm 8.34 dBm
Log
1
339
861
166 -16.01 g
266
-3%.6
456
566
666
766 WW A
Start 9 kHz Stop 1.3400 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (2680 pts)
Msc status 1 DC Coupled
Channel Position M — Bandwidth 10.0 MHz — Antenna A
Keysight Spectrum Analyzer - Swept $4 ==y
RL [ RF_ (500 AC | | | SeNSE:EXT] | ALIGN AUTO | 11:57:05 AMJan 30, 2015
Center Freq 4.670000000 GHz ) #Avg Type: RMS TRACE[1 2345 6
PNO: Fast -»—- 1rig: FreeRun TVPE| WAk
IFGain:Low #Atten: 6 dB DET|A NNNNN
Mkr1 3.661 7 GHz
Ref Offset 29.49 dB
[ggeidiv__Ref 20.00 dBm -53.11 dBm
100
000
0.0
-16.01 dim|
200
=300
-400
500 A
MWAWWWW#%E
O
700
Start 1.340 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 13.32 s (13320 pts)
MSG STATUS
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Product Service
Configuration 1 LTE SC (see Table 1 for carrier frequency)
Maximum Output Power 17 dBm per carrier, Antenna B, E-TM1.1
Channel Position B — Bandwidth 5.0 MHz — Antenna B
Keysight Spectrum Analyzer - Swept SA =) & e
RL RF 50 2 /A DC SENSE:EXT| ALIGN AUTO | 10:07:36 AM Jan 30, 2015
Center Freq 670.004500 MHz - #Avg Type: RMS TRACl2 345 €
N RO T < aen: t0d8 e
Mkr1 747.3 MHz
Ref Offset 20.69 dB
10dBidiv  Ref 15.07 dBm 10.08 dBm
Log
#
507
-4.93
<149 "
=249
349
-44.9
549 \
£4.9
e T
Start 9 kHz Stop 1.3400 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (2680 pts)
Msc sTatus t DC Coupled
Channel Position B — Bandwidth 5.0 MHz — Antenna B
Keysight Spectrum Analyzes - SweptSA =Rl
RL [ RF S0 AC | ALIGN AUTO 10:08:58 AMJan 30, 2015
Center Freq 4.670000000 GHz Tria: Free R #Avg Type: RMS awad EEREE
oo #htten: 6 6B DET|A NNNNN
MKr1 3.656 2 GHz
Ref Offset 2951 dB
19 gBiaiv Ref 20.00 dBm -53.05 dBm
100
000
-10.0
-16.01 db)
-200
-300
-40.0
500 ..1
.—«A_'WM;\‘“\NW'——’ e bt Lot ey i W
50,0 1
700
Start 1.340 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 13.32 s (13320 pts)
MSG STATUS
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Channel Position M — Bandwidth 5.0 MHz — Antenna B

Product Service

Keysight Spectrum Analyzer - Swept $A

T e )

RL | & [500MDC | [ SENSE:EXT] ALIGN AUTO | 10:13:20 AMJan 30, 2015
Center Freq 670.004500 MHz #Avg Type: RMS TRACE[1 2345 6
4 NFE PNO: Fast —»— 1rig: FreeRun TYPE| WA
IFGain:Low #Atten: 10 dB DET/A NNNNN
Ref Dffset 20.69 dB Mkr1 752.3 MHz
10dBidiv  Ref 15.49 dBm 10.53 dBm
Log
"
549
451
<145 e |
245
345
445
545 \
645
745
WWWNW“MW e SIORPNEN IETPTITT W Sy

Start 9 kHz
#Res BW 1.0 MHz

Msc

#VBW 3.0 MHz*

status 1 DC Coupled

Stop 1.3400 GHz
#Sweep 5.000 s (2680 pts)

Channel Position M — Bandwidth 5.0 MHz — Antenna B

Keysight Spectrum Anslyzer - SweptSA

RL R 00  AC

SENSE:EXT|

ALIGN AUTO

#Avg Type: RMS

=
10:14:54 AM Jan 30, 2015

Center Freq 4.670000000 GHz g Froa el 23150
|]F:('g::n|:lf::r - Mtﬁn: 6dB DET/A NNNNN
Mkr1 3.659 2 GHz
Ref Offset 2951 dB
ﬂggmdw Ref 20,00 dBm -53.34 dBm
100
0.00
-10.0
-16.01 dim|
-00
<300
-40.0
- ~}1\—
oo~ P ] Sp_—
0 _______,...-L-—-—""“" T
700
Start 1.340 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 13.32 s (13320 pts)
MSG STATUS
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Channel Position T — Bandwidth 5.0 MHz — Antenna B

Product Service

Keysight Spectrum Anslyzer - Swept S& Tl
RL | R [s0aM0c | [ sensesext] ALIGN AUTO | 10:19:36 AMJan 30, 2015
. #Avg Type: RMS TRAGE[1/2345 6
Center Freq 670 004500"r;1EHz oo e Trig: Free Run vl
IFGain:Low #Atten: 10 dB DET/A NNNNN
Ref Offset 20.69 dB Mkr1 754.3 MHz
10dBidiv  Ref 15.60 dBm 10.60 dBm
Log
[ ]
560
440
<144 e |
244
344
444
544
644
744
W‘k"‘" Sk b aalll e e L [P TT
Start 9 kHz Stop 1.3400 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (2680 pts)
MSG sTaTus 1 DC Coupled

Channel Position T — Bandwidth 5.0 MHz — Antenna B

Keysight Spectrum Anslyzer - SweptSA

RL R 00  AC

SENSE:EXT|

ALIGN AUTO

#Avg Type: RMS

==
10:21:03 AMJan 30, 2015

Center Freq 4.670000000 GHz g Froa G FFECEY,
|]F:('g::n|:lf::r - Mtﬁn: 6dB DET/A NNNNN
Mkr1 3.649 7 GHz
Ref Offset 2951 dB
ﬂggmdw Ref 20,00 dBm -53.32 dBm
100
0.00
-10.0
-16.01 dim|
-00
<300
-40.0
500 ~}1\—‘
N R greed s, |
. __.___'_..---“"""' T et
700
Start 1.340 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 13.32 s (13320 pts)
MSG STATUS
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Channel Position M — Bandwidth 10.0 MHz — Antenna B

Product Service

Keysight Spectrum Analyzer - Swept 4 )
RL__ [ RF__[50R/MDC | [ [ SENSEEXT] [ AUGNAUTO | 10:30:44 AMJan 30, 2015
#Avg Type: RMS TRAGE|] 23456
Center Freq 670.004500"r;1EH2 oo e Trig: Free Run s
IFGain:Low #Atten: 10 dB CET[ANNNNN
Mkr1 753.3 MHz
Ref Offset 20.69 dB
10dBidiv ~ Ref 12.65 dBm 7.67 dBm
Log 1
265
735
-16.01 dBem)
-17.4
274
374
A7 4
57,4
mwﬁrwwww]w PP IR
Start 9 kHz Stop 1.3400 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (2680 pts)
Msc status 1 DC Coupled
Channel Position M — Bandwidth 10.0 MHz — Antenna B
Keysight Spectrum Analyzer - Swept $4 ==y
RL [ RF_ (500 AC | | | SeNSE:EXT] | ALIGN AUTO | 10:31:44 AMJan 30, 2015
Center Freq 4.670000000 GHz ) #Avg Type: RMS TRACE[1 2345 6
PNO: Fast -»—- 1rig: FreeRun TVPE| WAk
IFGain:Low #Atten: 6 dB DET|A NNNNN
Mkr1 3.647 7 GHz
Ref Offset 29.51 dB
[ggeidiv__Ref 20.00 dBm -53.03 dBm
100
000
0.0
-16.01 dim|
200
=300
-400
500 ’1
R e . W MNP ——
700
Start 1.340 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 13.32 s (13320 pts)
MSG STATUS
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Configuration 2 LTE MC (see Table 1 for carrier frequency)

Maximum Output Power 14 dBm per Carrier (17 dBm per Port), Antenna A, E-TM1.1

Channel Position M - Antenna A

Keysight Spectrum Analyzer - Swept SA&

To o e

RL RF 50 2 /A DC | SENSE:EXT| ALIGN AUTO | 10:49:56 AM Jan 30, 2015
X #Avg Type: RMS TRACE[1 23456
Center Freq 670 004500"I;1EH2 OEb e Trig: Free Run el
IFGain:Low #Atten: 16 dB DET[A NNNNN
Ref Offset 20.69 dB Mkr1 754.8 MHz
1o gidiv Ref 13.38 dBm 8.32 dBm
33
562
1G5 1601 g
256
-3B6
456
BB
£6.6
A et
788
Start 9 kHz Stop 1.3400 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (2680 pts)
Msc sTatus t DC Coupled

Channel Position M - Antenna A

=R

RL | RF [soR  AC | [ | SENSEEXT] ALIGN AUTO | 10:50:58 AMJan 30, 2015
Center Freq 4.670000000 GHz . #Avg Type: RMS TRACE(1 2345 6
PNO: Fast -»— 1rig: FreeRun TVPE|WARWAAH
IFGain:Low #Atten: 6 dB DET[ANNNNN
Mkr1 3.658 2 GHz
Ref Offset 20.49 dB
19 dBidiv_Ref 20.00 dBm -53.33 dBm
100
0.00
-10.0
-16.01 den)
200
300
-40.0
0.0 !1
| I e s o ey i e N
. W,—.—.—-“'—' N
700
Start 1.340 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 13.32 s (13320 pts)
MsG STATUS
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Configuration 2 LTE MC (see Table 1 for carrier frequency)

Maximum Output Power 14 dBm per Carrier (17 dBm per Port), Antenna B, E-TM1.1

Channel Position M - Antenna B

Keysight Spectrum Analyzer - Swept SA&

BN ==

RE 50 2 4 DC

SENSE:EXT|

ALIGN AUTO

12:05:13 PMJan 30, 2015

RL i
, #Avg Type: RMS TRACE[T 2345 6
Center Freq 670 00450[,"';15”2 OEb e Trig: Free Run el
IFGain:Low #Atten: 16 dB DET[A NNNNN
Mkr1 753.8 MHz
Ref Offset 20.69 dB
10dBidiv  Ref 12.76 dBm 7.75 dBm
Log
[ 2
1
276
7.24
-16.01 dem)
-17.2
272
372
47.2 \
572
67.2
L Tl TSRSV NN I AP NPTV RN R
72
Start 9 kHz Stop 1.3400 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 5.000 s (2680 pts)
Msc sTatus t DC Coupled

Channel Position M - Antenna B

Keysight Spectrum Analyzer - SweptSA

=R

RL I RF S0 AC | ALIGN AUTO 12:06:42 PMJan 30, 2015
Center Freq 4.670000000 GHz Tria: Free R #Avg Type: RMS TR;@E 123456
- rig: Free Run © AR
IFColow T #Atten: 6 dB pET|d NNNNN
Mkr1 3.660 2 GHz
Ref Offset 2051 dB
19 dBidiv_Ref 20.00 dBm -53.08 dBm
100
0.00
100
-16.01 db)
200
-300
400
0.0 'y
L P S e e it e |
-700
Start 1.340 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 13.32 s (13320 pts)
MSG STATUS
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-16dBm
For IC:

746-756 MHz and 777-787 MHz shall also comply with the following restrictions:

(i) 76 + 10 log10 p (watts), dB, for base and fixed equipment.

dBW for discrete emission with bandwidth less than 700 Hz.

Summary:

9kHzto 8 GHz:

763 to 775 MHz : -46 dBm - 10 log (N) =
793 to 806 MHz : -46 dBm - 10 log (N) =
1559 to 1610 MHz : -50 dBm - 10 log (N) =

4.6.2 In addition to the limit outlined in Section 4.6.1 above, equipment operating in the frequency bands

(a) 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:

Limit | (b) The e.i.r.p. in the band 1559-1610 MHz shall not exceed —70 dBW/MHz for wideband signal and -80

-16 dBm
-49 dBm
-49 dBm
-563 dBm
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251

252

253

254

255

2.5.6

Product Service

FREQUENCY STABILITY

Specification Reference

FCC CFR 47 Part 2, Clause 2.1055
FCC CFR 47 Part 27, Clause 27.54
Industry Canada RSS-Gen, Clause 6.11
Industry Canada RSS-130 Clause 4.3

Date of Test and Modification State

30 January 2015 - Modification State 0

Test Equipment Used

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

Environmental Conditions

Ambient Temperature 27.5°C

Relative Humidity 16.6%

Test Method

The EUT was placed in a Climatic Chamber and connected to a Vector Signal Analyser via an
attenuator. The temperature was varied over the range -30°C to +50°C in 10°C steps. At each
temperature interval, the EUT was left to stabilise. After this period of time, the mean Frequency
Error was measured and recorded on the Middle channel.

At 20°C, the voltage was varied between 85% and 115% of the nominal declared voltage. At

each extreme voltage, the mean Frequency Error was measured and recorded on the Middle
channel.

Test Results
Configuration 1 LTE SC (see Table 1 for carrier frequency)

Maximum Output Power 17 dBm per carrier, Antenna A, E-TM1.1

Frequency Stability (Hz)
Temperature
Channel Position M
-30°C NPD
-20°C NPD
-10°C 2.00
0°C -1.54
+5°C 1.70
+10°C 1.83
+20°C 1.98
+30°C 2.01
+40°C -2.77
+50°C 1.45
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Remarks

IRU 2242 was placed outside climatic chamber at ambient temperature. NPD = No Power
Detected.

Configuration 1 LTE SC (see Table 1 for carrier frequency)

Maximum Output Power 17 dBm per carrier, Antenna A, E-TM1.1

Frequency Stability (Hz)
Voltage
Channel Position M
-40.8V 1.50
-48.0V 1.98
-55.2V -1.88
Limit +1.5 ppm or 1126.5 kHz = 1.5ppm x 751 MHz
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SECTION 3

TEST EQUIPMENT USED
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3.1

Product Service
TEST EQUIPMENT USED
List of absolute measuring and other principal items of test equipment.

CaIi‘bration Calibration
Instrument Manufacturer Type No. TE No. Period Due

(months)
Maximum Peak Output Power and Peak to Average Ratio - Conducted
Hygrometer RS 1260 4300 12 01-May-2015
DMM Fluke 179 4007 12 31-Jul-2015
Spectrum Analyser Agilent PXA N9030A US49230391 12 22-Sep-2015
Network Analyser Agilent 8722ES US39175387 12 15-Oct-2015
Power Meter Agilent 1912A MY45101348 24 22-Jul-2016
Power Sensor Agilent 1921A MY52410016 12 22-Jul-2015
PSU Xantrex XKW60-50 1001425551 - O/P Mon
Attenuator (20dB) Hewlett Packard 8491A - - O/P Mon
Occupied Bandwidth
Hygrometer RS 1260 4300 12 01-May-2015
DMM Fluke 179 4007 12 31-Jul-2015
Spectrum Analyser Agilent PXA N9030A US49230391 12 22-Sep-2015
Network Analyser Agilent 8722ES US39175387 12 15-Oct-2015
Power Meter Agilent 1912A MY45101348 24 22-Jul-2016
Power Sensor Agilent 1921A MY52410016 12 22-Jul-2015
PSU Xantrex XKW60-50 1001425551 - O/P Mon
Attenuator (20dB) Hewlett Packard 8491A - - O/P Mon
Band Edge
Hygrometer RS 1260 4300 12 01-May-2015
DMM Fluke 179 4007 12 31-Jul-2015
Spectrum Analyser Agilent PXA N9030A US49230391 12 22-Sep-2015
Network Analyser Agilent 8722ES US39175387 12 15-Oct-2015
Power Meter Agilent 1912A MY45101348 24 22-Jul-2016
Power Sensor Agilent 1921A MY52410016 12 22-Jul-2015
PSU Xantrex XKW60-50 1001425551 - O/P Mon
Attenuator (20dB) Hewlett Packard 8491A - - O/P Mon
Transmitter Spurious Emissions
Hygrometer RS 1260 4300 12 01-May-2015
DMM Fluke 179 4007 12 31-Jul-2015
Spectrum Analyser Agilent PXA N9030A US49230391 12 22-Sep-2015
Network Analyser Agilent 8722ES US39175387 12 15-Oct-2015
Power Meter Agilent 1912A MY45101348 24 22-Jul-2016
Power Sensor Agilent 1921A MY52410016 12 22-Jul-2015
PSU Xantrex XKW60-50 1001425551 - O/P Mon
Attenuator (20dB) Hewlett Packard 8491A - - O/P Mon
HPF Mini-Circuits 1340-4000 - - O/P Mon
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Calibration | ¢ iy ration
Instrument Manufacturer Type No. TE No. Period Due
(months)
Frequency Stability
Hygrometer RS 1260 4300 12 01-May-2015
DMM Fluke 179 4007 12 31-Jul-2015
Thermometer Fluke 51 3174 12 01-Dec-2015
Spectrum Analyser Agilent PXA N9030A US49230391 12 22-Sep-2015
Network Analyser Agilent 8722ES US39175387 12 15-Oct-2015
PSU Xantrex XKW60-50 1001425551 - O/P Mon
Attenuator (20dB) Hewlett Packard 8491A - - O/P Mon
Climatic chamber Burnsco RTC-37P-3-3 07-07 - O/P Mon
O/P Mon — Output Monitored with Calibrated Equipment
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3.2

MEASUREMENT UNCERTAINTY

Product Service

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

Test Discipline Frequency / Parameter MU
Operating band unwanted emissions +0.9dB
Adjacent Channel Leakage power Ratio ACLR +0.6 dB
(ACLR) Absolute power +0.9dB
For "Spurious emissions"
9kHz <f<4 GHz +1.6dB
) . . 4 GHz <f<12,75 GHz +1.9dB
Transmitter spurious emissions ) .
For co-existence requirements (> -60 dBm) +0.9dB
For co-existence requirements (< -60 dBm) +1.1dB
For protection of the BS receiver +1.1dB
Base Station maximum output power +0.1dB
For Operating band unwanted emissions +0.9dB
For ACLR +0.6dB
For "Spurious emissions™:
L . f<2,2GHz +0.9dB
Transmitter intermodulation
22GHz<f<4 GHz +1.6dB
f>4 GHz +1.9dB
For co-existence requirements +1.1dB
Interference signal +0.9dB
) . . 30 MHz<f<4 GHz +1.6dB
Receiver spurious emissions
4 GHz <f<12,75 GHz +1.9dB
In-band blocking, using modulated interferer | + 0.3 dB
. L Out of band blocking, using CW interferer:
Blocking characteristics .
1 MHz < finterferer < 3 GHz +0.4dB
3 GHz < finterferer < 12,75 GHz +0.5dB
Receiver intermodulation characteristics +0.9dB
Adjacent Channel Selectivity (ACS) and
) +0.9dB
narrow-band blocking
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SECTION 5

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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4.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

ok

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).

© 2015 TUV SUD Product Service
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ANNEX A

MODULE LIST
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Configuration

Product Product No R-State Serial No
RD 2242 B13 KRY 901 334/1 R1B C829198777
IRU 2242 KRC 161 444/1 R1C C828840931
RBS 6601 BFL 901 009/1 R3B BR81278870
Software Version: CXP9013268/14 Revision: R59FJ
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