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Test Number: 481-16R2 Issue Date: 1/11/2017

1. Scope

This test report certifies that the Westell DSP85-U7C/C, as tested, meets the FCC Part 22
Subpart H and IC RSS-132, Issue 3 requirements. The scope of this test report is limited to
the test sample provided by the client, only in as much as that sample represents other
production units. If any significant changes are made to the unit, the changes shall be
evaluated and a retest may be required. Revision R2 updates references in Section 4.3 to
ANSI/TIA-603-D 2010 and ANSI C63.26 2015, and replaces the radiated data in section 6.4
with Substitution Measurement data

2. Product Details
2.1. Manufacturer: Westell Technologies, Inc.
2.2. Model Numbers: DSP85-CELL tested also represents Model DSP85-U7C/C
2.3. Serial Number: C62200001
An in-building digital repeater is utilized to propagate over-the-air
radio frequency signals from a local cell tower into buildings via a
2.4. Description: fiber or coax distributed antenna system (DAS). Once installed, a

digital repeater provides the signal power necessary for wireless
devices in the building to operate seamlessly.

2.5. Power Source: 120 VAC, 60 Hz via APX Technologies AS4528R
2.6. Software Version: 03.00.09 REL
2.7. EMC Modifications: None
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Test Number: 481-16R2 Issue Date: 1/11/2017

3. Product Configuration
3.1. Support Equipment

Device Manufacturer Model Serial No. Comment
RF Signal Generator R&S SMIQO6B 10090 |[Generating W-CDMA Signals
1Q Modulation Generator R&S AMIQO4 100540 |Generating AWS Signals
Power Supply APX Technologies AS4528R 101710062
Notebook PC Dell Latitude C400 |9760689253|Configuring Unit
3.2. Cables
Cable Type Length |Shield From To
RF, 50 Q, N male — N male 1M Yes DUT Signal Generator
RF, 50 Q, N male — N male 1M Yes DUT 50 Q Load
Power Supply 2M+2M | Yes DUT 120 VAC, 60 Hz
Serial 2M Yes DUT Notebook PC
USB 2M Yes DUT Notebook PC
Ethernet 2M No DUT Notebook PC

Notebook PC is connected only during setup

3.3. Operational Characteristics & Software

Em_ission Modulation Occup_ied Chanr_lel

Designator Bandwidth | Bandwidth

4M18FOW AWGN 4180 kHz 5 MHz

1IM24FOW CDMA 1274 kHz 1.25 MHz

246KGXW GSM 246 kHz 200 kHz
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Test Number: 481-16R2 Issue Date: 1/11/2017

3. Product Configuration (continued)
3.3. Operational Characteristics & Software
(1) The unit was allowed to power up normally and go through its configuration cycle.

(2) Using an RF Signal Generator on the Input and a Spectrum Analyzer on the output
Downlink or Uplink frequencies a signal was generated over the intended bandwidth of
operation.

(3) The signal generator was configured to provide AWS / LTE 4.1 MHz AWGN digital
modulation to the input of the amplifier across the Cell bands to be used by the product.

(4) The units internal AGC threshold was determined by applying an input signal until a 1 dB
increase in input signal did not cause a 1 dB in output signal for each of the Uplink and
Downlink frequencies.

(5) The signal generator was then configured to provide narrowband GSM and CDMA signals.

3.4. Block Diagram

RI214-U (qty 2) =——

EUT
Power Supply
Serial uUse Ethernet
120 VAC,
60 Hz
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Issue Date: 1/11/2017

4. Measurements Parameters

4.1. Measurement Equipment Used to Perform Test

Device Manufacturer |Model No.| Serial No. | Cal Due | Interval
EMI Test Receiver, 9kHz - 7GHz * Rohde & Schwarz ESR7 101156 7/23/2017 2 Years
Spectrum Analyzer 20 Hz — 40 GHz ? Rohde & Schwarz FSV40 100899 7123/2017 2 Years
Spectrum Analyzer, 9 kHz to 40 GHz ° Rohde & Schwarz FSVR40 100909 7123/2017 2 Years
EMI Receiver, 9 kHz to 6.5 GHz Hewlett Packard 8546A 3650A00360 6/4/2017 3 Years
Combilog Antenna, 30 MHz to 2 GHz Com-Power AC-220 25509 5/12/2018 2 Years
Horn Antenna 1 to 18 GHz ETS-Lindgren 3117 00143292 2/22/2019 3 Years
Preamplifier, 1 GHz to 26.5 GHz Hewlett Packard 8449B 3008A01323 | 7/21/2017 2 Years
Digital Barometer Control Company 4195 1D236 10/8/2017 2 Years

LESR7 Firmware revision: V2.28,SP1 Date installed: 9/2/2016

2 FSV40 Firmware revision: V2.30 SP4, Date installed: 5/4/2016
3ESVR40 Firmware revision: V2.23, Date installed: 10/20/2014
*FSW26  Firmware revision: V2.50, Date installed: 9/12/2016

Previous V2.26, installed 8/15/2014.
Previous V2.30 SP1, installed 10/22/2014.
Previous V1.63 SP1, installed 8/28/2013.
Previous V2.40, installed 5/4/2016.

4.2. Measurement & Equipment Setup

Test Dates: 7/27/2016, 7/28/2016, 9/26/2016,

9/27/2016, 1/9/2017
Test Engineers: Larry Stillings, Mark McSweeney
Normal Site Temperature (15 — 35°C): 24
Relative Humidity (20 -75%RH): 33

4.3. Test Procedure
The test measurements contained in this report are based on the requirements
detailed in FCC Part 22, Subpart H and RSS-132, Issue 3.

The test methods used to generate the data is this test report are in accordance with
ANSI C63.26:2015, American National Standard for Compliance Testing of
Transmitters Used in Licensed Radio Services, FCC OET KDB 935210 D05 Indus
Booster Basic Meas v01r01 dated 2-12-2016, Measurements Guidance for Industrial
and Non-Consumer Signal Booster, Repeater and Amplifier Devices and FCC OET
KDB 971168 D01 Power Meas License Digital Systems v02r02 dated 10-17-2014.

Measurements were also made in accordance with ANSI/TIA-603-D 2010, Land
Mobile FM or PM Communications Equipment Measurement and Performance
Standard.

Page 6 of 67

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.compliancewworldwide.com



ompliance
orldwide

Test Number: 481-16R2

Issue Date: 1/11/2017

® A

IACCHEDITEDI

CERTIFICATE NUMBER: 1673.01

5. Measurement Summary

Section Description or ~cie - sl
-f1p Part RSS-132 Report Result Comment
Test Requirement .
Reference | Reference | Section
cffective Radiated Power | 22,913 (a) 5.4 61 | Compliant
imits
3.1
Occupied Bandwidth 2.1049 RSS-GEN 6.2 Compliant
6.6
Spurious Emissions at 22.917 5.5 6.3 Compliant
Antenna Terminals
Field Strength of Spurious 22917 55 6.4 | Compliant
Emissions
The EUT does not
Frequency Stability / 22 355 53 6.5 N/A translate the
Tolerance frequency of the
input signal
Out of Band Rejection N/A N/A 6.6 Compliant | FCC KDB 935210
: . Section RSS-GEN
Efeb'fei’éposxéf to Ii"’\‘/‘gl‘; 1.1307 3.2 6.7 | Compliant
quency Energy (b)(1) RSS-102
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6. Measurement Data
6.1. Power and Antenna Height Limits 22.913 (a), RSS-132 Section 5.4

Requirements:FCC: Maximum ERP. In general, the effective radiated power (ERP) of
base transmitters and cellular repeaters must not exceed 500 Watts.

IC: Base station transmitters operating in the band 1930-1995 MHz
shall not have output power exceeding 100 Watts.

Test Method: KDB 935210 Section 3.5 & KDB 971168 Section 5.2

6.1.1. Mean Transmitter Output Power, Transmitter Only

Description of Center Frequency Output Power
Measurement
(MHz) (dBm) | (Watts)
Output Power - AWGN 836.5 29.23 0.838
Output Power - GSM 836.5 29.50 0.891
Output Power - CDMA 836.5 29.38 0.867
Output Power - AWGN 881.5 29.38 0.867
Output Power - GSM 881.5 29.77 0.948
Output Power - CDMA 881.5 29.33 0.857
3 dB Above AGC - AWGN 836.5 29.35 0.861
3 dB Above AGC - GSM 836.5 29.62 0.916
3 dB Above AGC - CDMA 836.5 29.32 0.855
3 dB Above AGC - AWGN 881.5 29.70 0.933
3 dB Above AGC - GSM 881.5 29.55 0.902
3 dB Above AGC - CDMA 881.5 29.26 0.843
Input Power - AWGN 836.5 -57.17 N/A
Input Power - GSM 836.5 -56.86 N/A
Input Power - CDMA 836.5 -57.05 N/A
Input Power - AWGN 881.5 -57.10 N/A
Input Power - GSM 881.5 -56.88 N/A
Input Power - CDMA 881.5 -57.09 N/A

Notes: Input Power is AGC threshold Level, Center Frequencies are determined from
Out of Band Rejection f, measurement.
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Test Number: 481-16R2
6. Measurement Data

6.1. Power and Antenna Height Limits 22.913 (a), RSS-132 Section 5.4 (cont)
6.1.2. Mean Transmitter Output Power, 836.5 MHz AWGN

Spectrum “‘5‘]

Ref Level 32.00 dem Offset 7.80 dB2 @ RBW 50 kHz

|& Att 35de  SWT 1.1ms VBW 500 kHz Mode Sweep Input AC
Count 100/100

[481-16 Westell DSP85-251-C @ 1Rm View

Issue Date: 1/11/2017

M1[1] 11.02 dBm
836.5000 MHz
20 dem

10 dBm f

0 dém / I\
\
|
|

-10 dBm /

-20 dBm ’

-30 dBm J/ L
S T
i s e WU
-50 dem
-60 dBm
CF 836.5 MHz 1001 pts Span 15.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
M1 1 836.5 MHz | 11.02 dBm | Band Power 29.23 dém
y
il | Measuring...  ERERREREN W ors0sTEM 7
Date [ EP 01 13:50:56

6.1.3. Mean Transmitter Output Power, 836.5 MHz — Input Power AWGN

Spectrum n?l

Ref Level -10.00 dBm @ RBW 50 kHz

|& ALt Ode SWT 1L.1ms VBW 500 kHz Mode Sweep Input AC
Count 100/100

[451-16 Westell DSPB5-251-C @ 1Rm View

M1[1] -76.00 dBm
836.5000 MHZz|
-20 dém

-30 dBm

-40 dBm

-50 dBm

-60 dém

=70 dBm

NEPNREPIES. S
80 dBm Fah =

[ \
[ \

Aot DAUURUI SRS Y

e e o b Y e
CF 836.5 MHz 1001 pts Span 15.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result
M1 1 836.5 MHz | -76.00 dBm | Band Power -57.17 dBm
i | Measuring..  WRRRRNNAD W Crd y
Date: 27.SEP.2016 10:40:51
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Test Number: 481-16R2 Issue Date: 1/11/2017

6. Measurement Data

6.1. Power and Antenna Height Limits 22.913 (a), RSS-132 Section 5.4 (cont)

6.1.4. Mean Transmitter Output Power, 836.5 MHz AWGN plus 3 dB
Spectrum [@

Ref Level 32,00 dBm  Offset 7.80 d& @ RBW 50 kHz

|& Att 35 de SWT 1.1ms VBW 500 kHz Mode Sweep Input AC
Count 100/100

481-16 Westell DSP35-251-C @1Rm View

M1[1] 11.80 dBm

836.5000 MHz
20 dBm

10 dBm

[ A
\
|
|

-10 dBm /

-20 dBm }{
-30 dBm L,\W
L ]
| -4a.d8.
-50 dBm
-60 dBm
CF 836.5 MHz 1001 pts Span 15.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result
M1 1 936.5 MHz 11.80 dBm | Band Power 29.35 dBm
- Y - W/26/0006
il | Measuring... [ FEEEEEE ™) syl
Date: 26.SEP.2016 13:52:53

6.1.5. Mean Transmitter Output Power, 836.5 MHz — Input Power AWGN plus 3 dB

Spectrum u%ll

Ref Level -10.00 dBm @ RBW 50 kHz

| Att 0Ode SWT 1.1ms VBW 500 kHz Mode Sweep Input AC
Count 100/100

481-16 Westell DSPB5-251-C @ 1Rm View

M1[1] -72.21 dBm
836.5000 MHz
-20 dBm

-30 dem

-40 dem

-50 dem

-60 deém

-70 dém Ml
-80 dém // \\\
-a0 dBm

( |

T T e, B Y o WV PRV VNP
CF 836.5 MHz 1001 pts Span 15.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result
M1 1 836.5 MHz -72.21 dBm Band Power -54.11 dBm
e w2700
T J Measuring... EURRRRNED 8 WS
Date: Z27.8EP.2016 10:41:4%
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Test Number: 481-16R2 Issue Date: 1/11/2017

6. Measurement Data

6.1. Power and Antenna Height Limits 22.913 (a), RSS-132 Section 5.4 (cont)
6.1.6. Mean Transmitter Output Power, 836.5 MHz GSM
Spectrum | [%]

Ref Level 22.00 dBm Offset 7.20 d& & RBW 10 kHz

= Att 35de  SWT 2 ms VBW 100 kHz
Count 100/100

[481-16 Wastell DSPB5-251-C @ 1Rm View

Mode Sweep Input AC

M1[1] 18.88 dBm
o 836.50000 MHz,
20 dBm

10 dBm / \
0 dBm

f \

-20 dém

-30 dem / \
- / \

P ——

R
-50 dBm

-60 dBm

CF 836.5 MHz 1001 pts Span 2.0 MHz
Marker

Type | Ref | Trc | X-value | Y-value | Function | Function Result |

M1 1] 836,5 MHz 18,88 dbm Band Power 29,50 dém
—
09/26/2016
il | Measuring... GRANANAND W6

02:48:12 PM %
Date: 26.5EP.2016 14:48:10

6.1.7. Mean Transmitter Output Power, 836.5 MHz — Input Power GSM
Spectrum [%]

Ref Level -10.00 dem @ RBW 10 kHz

| Att 0de SWT 2ms VBW 100 kHz
Count 100/100

481-16 Westell DSPB5-251-C @ 1Rm View

Mode Sweep Input AC

M1[1] -67.36 dBm
836.50000 MHz
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dem
M1
-70 dBm \
-80 dBm Y
-90 dBm: /
-100 dBm \L\-
CF 836.5 MHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value ‘ Y-value | Function | Function Result |
M1 |1 836.5 MHz | -67.36 dBm | Band Power -56,86 dBm
—
]_' ] Measuring... JUENRELED S 2?1","2'25";: Yy

Date: 27.SEP.2016 10:25:55
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Test Number: 481-16R2
6. Measurement Data

6.1. Power and Antenna Height Limits 22.913 (a), RSS-132 Section 5.4 (cont)
6.1.8. Mean Transmitter Output Power, 836.5 MHz GSM plus 3 dB

Spectrum | u%:

Ref Level 32.00 dBm Offset 7.80 d8 @ RBW 10 kHz

= Att 35de  SWT 2 ms VBW 100 kHz Mode Sweep Input AC
Count 100/100

Issue Date: 1/11/2017

[481-16 Westell DSPB5-251-C @ 1Rm View

mM1[1] 19.06 dBm
N 836.50000 MHz
20 dBm

10 dBm

[ 1A
-10 dém / \
/ \

/ \
o / \

EN P N

s e T
-50 dBm

-60 dém

CF 836.5 MHz 1001 pts Span 2.0 MHz
Marker

Type | Ref | Trc | X-value | y-value | _Function | Function Result
M1 1] 836.5 MHz 19.06 dém | Band Power |

29.62 dém

Y T Measuring.. WEALALALL WA coaemie y

Date: 26.SEP.2016 14:49:25

6.1.9. Mean Transmitter Output Power, 836.5 MHz — Input Power GSM plus 3 dB
Spectrum [@]

Ref Level -10.00 dBm @ RBW 10 kHz

[& Att 0dB SWT 2ms YBW 100 kHz
Count 100/100

481-16 Westell DSP35-251-C @1Rm View

Mode Sweep Input AC

M1[1] -64.86 dBm

836.50000 MHz
-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dem i

-0 dBm / \
-a0 dem i
-100 dBm f / \ =

CF 836.5 MHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result
M1 1 836.5 MHz | -64.86 dBm | Band Power | -54.00 dBm
= : - — ez T
JL J)  vusbduu o CHEREACED e 103332 AM 7
Date: 27.SEF.2016 10:33:31
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Test Number: 481-16R2
6. Measurement Data

6.1. Power and Antenna Height Limits 22.913 (a), RSS-132 Section 5.4 (cont)
6.1.10. Mean Transmitter Output Power, 836.5 MHz, CDMA
Spectrum | [%]

Ref Level 32.00 dBm Offset 7.80 dB @ RBW 50 kHz

= Att 35 dE SWT 1ms VYBW 500 kHz Mode Sweep Input AC
Count 100/100

[481-16 Westell DSPB5-251-C @ 1Rm View

Issue Date: 1/11/2017

M1[1] 16.31 dBm)|

836.50000 MHz
20 dBm A

10 dem /
0 dem / \
-10 dBm / \

-20 dBm

I \

~ MM
a0 dEm—

-50 dBm

-60 dBm

CF 836.5 MHz 1001 pts Span 5.0 MHz
Marker

Type | Ref | Trc | X-value | ¥-value | _Function |
M1 1 836.5 MHz 16,31 dBm

Function Result
Band Power 20.38 dBm

ﬂ “ Measuring... '_.Illllll AL :;J;!l:n. PI; %

6.1.11. Mean Transmitter Output Power, 836.5 MHz — Input Power CDMA
Spectrum [@

Ref Level -10.00 deém @ RBW 50 kHz

J= Att 0de SWT 1ms VBW 500 kHz
Count 100/100

[431-16 Westell DSP85-251-C @1Rm View

Mode Sweep Input AC

mM1[1] 69.79 dBm
836.50000 MHz
-20 dBm

-30 dBm

-40 dBm

-50 dem

-60 dBm

-70 dBm

N
-80 dBm / Y
90 dem / \

-100 dBm
[P R IR ]
CF 836.5 MHz 1001 pts Span 5.0 MHz
Marker

Type | Ref | Trc | X-value | y-value | _Function | Function Result
M1 [ 1] 836.5 MHz | -69.79 dBm | Band Power -57.05 dBm

SRS PN S

]'r ] Measuring... RDRENND e

Date: 27.SEF.2016 10:36:19

1096:16AM 7
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Test Number: 481-16R2 Issue Date: 1/11/2017

6. Measurement Data

6.1. Power and Antenna Height Limits 22.913 (a), RSS-132 Section 5.4 (cont)
6.1.12. Mean Transmitter Output Power, 836.5 MHz, CDMA plus 3 dB
Spectrum I @]

Ref Level 32.00 dém Offset 7.80 d& @ RBW 50 kHz

& Att 35d8  SWT 1 ms VBW 500 kHz Mode Sweep Input AC
Count 100/100

[481-16 Westell DSPB5-251-C @1Rm vView

M1[1] 16.99 dBm

836.50000 MHz
.
20 dBm 4

/Ww\
0 dBm \
-10 dBm / \

-20 dem

-30 dem I\

10 dBm

—|

-50 dem

-60 dBm

CF 836.5 MHz 1001 pts
Marker

Type | Ref | Trc | X-value | ¥-value |__Function | Function Result
M1 1] 836.5 MHz 16.99 dBrm | Band Power 29,32 dBm

jl J Measuring... llllllli“ .?;,E‘ZSE'.}: 4

Date: 26.3EP.2016 14:45:24

Span 5.0 MHz

6.1.13. Mean Transmitter Output Power, 836.5 MHz — Input Power CDMA plus 3 dB
Spectrum I @]

Ref Level -10.00 dem @ RBW 50 kHz

& Att 0de  SWT 1ms YBW 500 kHz Mode Sweep Input AC
Count 1007100

[481-16 Westell DSP85-251-C @ 1Rm View

M1[1] -66.88 dBm|
836.50000 MHz
-20 dem

-30 dem

-40 dem

-50 dem

-60 dBm

-70 deém

/ \
| \

-100 dBm

R o Rt

i e T B e A

CF 836.5 MHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | _Function | Function Result
M1 1] 836.5 MHz -66.88 dBm | Band Power -54.03 dém

)il | Measuring... @RANEREED W

Date: 27.8EP.2016 10:36:55

09/27/2016
10:36:57 AM ///
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CERTIFICATE NUMBER: 1673.01

Test Number: 481-16R2
6. Measurement Data

6.1. Power and Antenna Height Limits 22.913 (a), RSS-132 Section 5.4 (cont)
6.1.14. Mean Transmitter Output Power, 881.5 MHz AWGN

Spectrum | ':%1

Ref Level 32.00 dbm  Offset 7.80 dB @ RBW 50 kHz

= Att 3a5de  SWT 1.1 ms ¥YBW 500 kHz
Count 100/100

[481-16 Westell DSPE5-251-C @1Rm View

Issue Date: 1/11/2017

Mode Sweep Input AC

M1[1] 11.12 dBm
881.5000 MHz
20 dBm
M1
10 dem /
0 dBm X \\
-10 dBm [ \
-20 dBm { l
-30 dBm J
N ey (B
[~ ag e St S
-50 dBm
-60 dBm
CF 881.5 MHz 1001 pts Span 15.0 MHz
Marker
Type | Ref | Trc | X-value | y-value | _Function | Function Result
M1 1 881.5 MHz 11,12 dém | Band Power | 29.38 dém
- — e
1-[ | Measuring...  @RERNRRED W 03:00:36 PM 7/

Date: 26.SEP.2016 15:00:34

6.1.15. Mean Transmitter Output Power, 881.5 MHz — Input Power AWGN
Spectrum I @]

Ref Level -10.00 dem @ RBW 50 kHz
& Att 0de  SWT 1.1ms VYBW 500 kHz Mode Sweep Input AC
Count 1007100
[481-16 Westell DSP85-251-C @ 1Rm View
M1[1] -75.65 dBm
881.5000 MHz
-20 dem
-30 dem
-40 dem
-50 dem
-60 dBm
-70 dem i
-80 dém / \
-90 dem ‘I \
-100 dBm }
e e e W Bl e Ty et et e L e
CF 881.5 MHz 1001 pts Span 15.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | _Function | Function Result
M1 1] 881.5 MHz -75.65 dBm | Band Power -57.10 dém
— RTINS
09/27/2016
jl J Measuring... {00000 gl WA )

Date: 27.3EP.2016 10:43:11
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CERTIFICATE NUMBER: 1673.01

Test Number: 481-16R2
6. Measurement Data

6.1. Power and Antenna Height Limits 22.913 (a), RSS-132 Section 5.4 (cont)

6.1.16. Mean Transmitter Output Power, 881.5 MHz AWGN plus 3 dB
Spectrum I @

Ref Level 32.00 dBm

Issue Date: 1/11/2017

Offset 7.80 d& @ RBW 50 kHz

[= ALt 35de SWT 1.1 ms VBW 500 kHz
Count 100/100

[481-16 Westell DSP2E5-251-C @ 1Rm View

Mode Sweep Input AC

M1[1] 12.35 dBm

881.5000 MHz
20 dBm

10 dBm e

[ 0
[ \
-20 dem ' ‘
-30 deém { \

s ™ ]
P promr e e g
-50 dem
-60 dBm
CF 881.5 MHz 1001 pts Span 15.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1] 851.5 MHz 12,35 dBrn | Band Power 29,70 dBm
De,z0/2016
)r[ J Measuring... MUMLRLLED e

03:01:49 PM %
Date: 26.5EP.2016 15:01:46

6.1.17. Mean Transmitter Output Power, 881.5 MHz — Input Power AWGN plus 3 dB
Spectrum [%]

Ref Level -10.00 d&m @ RBW 50 kHz

|& Att Ddé  SWT 1.1ms VBW 500 kHz Mode Sweep
Count 100/100

481-16 Westell DSPE5-251-C @1Rm View

Input AC

M1[1] -72.39 dBm)|
881.5000 MHz
20 dBm

-30 dBm

-40 dBm

-50 dem

-60 dBm

70 dBm 1

-80 dBm /J \
90 dBm / \
-100 dBm ( \

IS R S U

e e LR

CF 881.5 MHz 1001 pts Span 15.0 MHz
Marker

Type | Ref | Tre | X-value | Y-value | Function | Function Result |
Ml} 1 881,5 MHz -72.39 dém Band Power -54.01 dBm

- 0972772016
J—v\ ) Measuring...  EUAREEEND e 10:4900 AM 7

Date: 27.SEP.201¢ 10:44:07
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CERTIFICATE NUMBER: 1673.01

Test Number: 481-16R2
6. Measurement Data

6.1. Power and Antenna Height Limits 22.913 (a), RSS-132 Section 5.4 (cont.)
6.1.18. Mean Transmitter Output Power, 881.5 MHz GSM

Spectrum I n%,:

Ref Level 32,00 dem Offset 7,80 dB & RBW 10 kHz

= ALt 35de SWT 2ms VBW 100 kHz Mode Sweep Input AC
Count 100/100

[481-16 Westell DSP85-251-C @ 1Rm View

Issue Date: 1/11/2017

M1[1] 18.63 dBm

881.50000 MHz
20 dem

\l

0dem /
/ \

-10 dBm

-20 dBm / \

-30 dém / \

-40 dBm: / \

R N PN g

fm e e,

-50 dBm
-60 dBm
CF 881.5 MHz 1001 pts Span 2.0 MHz
Marker
Type \ Ref | Tr|:| X-value | Y-value \ Function | Function Result |
M1 1 881.5 MHz 12,63 dém Band Power 29,77 dem
T
09)20/2010
T[ ] Measuring...  ERERNND il 02:54:06 PM
Date: 26.5EF.2016 14:54:05

6.1.19. Mean Transmitter Output Power, 881.5 MHz — Input Power GSM
Spectrum I [@

Ref Level -10.00 dBm @ RBW 10 kHz

= Att 0de SWT 2ms VBW 100 kHz Mode Sweep Input AC
Count 1004100

[481-16 Westell DSP35-251-C @1Rm View

M1[1] 67.14 dBm
881.50000 MHz
-20 dem

-30 dBm

-40 dBm

-50 dem

-60 dBm

-70 dBm

-80 dém / A

-90 dam- J/ \
-100 dBm / \

CF 881.5 MHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result
M1 1 881.5 MHz | -67.14 dém Band Power -56.88 dBm
. 1 ey 00272000,
T[ ] Measuring... [ERRRENN WL2I M

Date: 27.SEP.2016 10:31:26
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CERTIFICATE NUMBER: 1673.01

Test Number: 481-16R2
6. Measurement Data

6.1. Power and Antenna Height Limits 22.913 (a), RSS-132 Section 5.4 (cont.)

6.1.20. Mean Transmitter Output Power, 881.5 MHz GSM plus 3 dB

Ref Level 32.00 dbm Offset 7.80 dB & RBW 10 kHz
= Att 35de SWT 2ms VBW 100 kHz

Issue Date: 1/11/2017

Mode Sweep Input AC
Count 100/100
l421-16 Westell DSPES-251-C @1Rm View
M1[1] 18.51 dBm,
A 881.50000 MHz,
20 dBm

10 dBm

/1N
/ \
/ .
[ \
o / \

P B TN PR PV PRI PSP
-50 dem
-60 dBm
CF 881.5 MHz 1001 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result
M1 1] 881.5 MHz 18,51 dBm Band Power 29.55 dBém
=
09,26,2016
i | Measuring... WRARERELD ik

02:55:16 PM %

Date: 26.SEP.2016 14:55:15

6.1.21. Mean Transmitter Output Power, 881.5 MHz — Input Power GSM plus 3 dB
Spectrum | [@

Ref Level -10.00 dBém @ RBW 10 kHz

[= ALt Ode  SWT 2ms VBW 100 kHz
Count 100/100

[481-16 Westell DSPB5-251-C @ 1Rm View

Mode Sweep Input AC

M1[1] -64.10 dBm

881.50000 MHz,
-20 dém

-30 dém

-40 dBm

-50 dém

-60 dBm

-70 dBm

/ 1\

-90 dem i

/ \

CF 881.5 MHz 1001 pts Span 2.0 MHz
Marker

Type | Ref | Trc | X-value | Y-value | Function |
M1 1] 881,5 MHz -64,10 dBm Band Power

Function Result
-53.80 dBm

‘T | Measuring...  EURRANNLD W

Date: 27.SEP.2016 0:32:3

09/27/2016
10:32:33AM 7

Page 18 of 67

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.compliancewworldwide.com



ompliance
orldwide

Test Number: 481-16R2

ACCREDITED

CERTIFICATE NUMBER: 1673.01

Issue Date: 1/11/2017

6. Measurement Data

6.1. Power and Antenna Height Limits 22.913 (a), RSS-132 Section 5.4 (cont)

6.1.22. Mean Transmitter Output Power, 881.5 MHz CDMA

Spectrum I :%1
Ref Level 32.00 dem Offset 7.80 dB @ RBW 50 kHz
& Att 35de  SWT 1ms VBW 500 kHz Mode Sweep Input AC
Count 100/100
[481-16 Westell DSP5-251-C @ 1Rm Yiew
M1[1] 17.16 dBm
881.50000 MHz
20 dem \/"\_,)é
Ry —
10 dem /f —\\
0 dBm \
-10 dBm /
-20 dem \
-30 dam /
P (ew——— |
|40 dem Ea—
-50 dem
-60 dBm
CF 881.5 MHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 881,5 MHz 17.16 dém Band Power 29,33 dbm
— e —
09/26/2016
j | Measuring... UERRRRAED W 2NN
Date: 26.5EP.2016 14:57:48

6.1.23. Mean Transmitter Output Power, 881.5 MHz — Input Power CDMA

Spectrum I

Ref Level -10.00 dBm

(=)

@ RBW 50 kHz

= Att 0de VBW 500 kHz

Count 100/100

SWT 1 ms Mode Sweep Input AC

[481-16 Westell DSP5-251-C @ 1Rm Yiew

mMi[1]
-20 dBm

881.50000 MHz

-69.96 dBm

-30 dBm

-40 dam-

-50 dBm

-60 dem

-70 dBm

-80 dBm

-90 dem-

-100 dBm

N

A

-

P NSNS Vg

CF 881.5 MHz

1001 pts

Span 5.0 MHz

Marker
Type | Ref | Trc |

X-value

Y-value | Function |

I

Function Result |
-57.09 dBm

881,5 MHz -69,96 dém Band Power

] Measuring...

(] wozrete

Date:

27.5EP.2016 10:38:07

0:3808 AM 7
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Test Number: 481-16R2

ACCREDITED

CERTIFICATE NUMBER: 1673.01

Issue Date: 1/11/2017

6. Measurement Data

6.1. Power and Antenna Height Limits 22.913 (a), RSS-132 Section 5.4 (cont)

6.1.24. Mean Transmitter Output Power, 881.5 MHz CDMA plus 3 dB

( l [==
Spectrum 7

Ref Level 32.00 dBm Offset 7.80 dB @ RBW 50 kHz

= Att 35 dE SWT 1ms VYBW 500 kHz Mode Sweep Input AC
Count 100/100

[481-16 Westell DSPB5-251-C @ 1Rm View

M1[1] 16.00 dBm)|

881.50000 MHz
20 dBm 4L

10 dBm: /

/ \

-10 dBm / \

-20 dBm

I \

-t

-50 dBm

-60 dBm

CF 881.5 MHz 1001 pts

Span 5.0 MHz
Marker

Type | Ref | Trc | X-value | ¥-value |

Function |
M1 1 881.5 MHz

Function Result
16.00 dBm Band Power

20.26 dBm

Y - T 09/26/2016
ﬂ | Measuring... FEEEERE | 02:58:4PM 7

Date: Z6.SEP.Z016 14:58:42

6.1.25. Mean Transmitter Output Power, 881.5 MHz — Input Power CDMA plus 3 dB

Spectrum u%?l

Ref Level -10.00 d&m @ RBW 50 kHz

|& Att Dde  SWT 1ms VBW 500 kHz Mode Sweep Input AC
Count 100/100

[421-16 Westell DSPE5-251-C @ 1Rm Yiew

M1[1] -66.89 dBm
881.50000 MHz
-20 dBm
-20 dBm
-40 dBm
-50 dBm
60 dBm

70 dBm = C.

-80 dBm / A
-20 dBm ‘l \

-100 dém
Al R B N ]
CF 881.5 MHz 1001 pts Span 5.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result
Mﬂ 1 881.5 MHz -66.89 dém Band Power -54.16 dBm
1 09,27/2016
F\ ) Measuring...  ERARESEAD e 03005 AM 7
Date: Z27.S5EP.2016 10:39:04
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Test Number: 481-16R2 Issue Date: 1/11/2017

6. Measurement Data
6.1. Power and Antenna Height Limits 22.913 (a), RSS-132 Section 5.4 (continued)
6.1.2. Maximum ERP

ERP is defined in FCC Title 47, Chapter |, Part 2, Subpart A, Section 2.1 as “Effective
Radiated Power. The product of the power supplied to the antenna and its gain relative
to a half-wave dipole in a given direction.”

ERP = Transmitter Power (dBm) - Cable Loss (dB) + Antenna Gain (dBi)

The manufacturer of the device under test recommends one antenna and cable
combination for use with their product. The following table provides the worst case
effective radiated power based on the measured transmitter output power and the
antenna gain:

peseription o Center Frequency | TanSmitier | | CO0 | Antenga | Total Output
Measurement Loss
(MH2) (dBm) (dB) @dBi) | (d@Bm) | (Watts)
Output Power - AWGN 836.5 29.23 0.00 3.00 32.23 1.67
Output Power - GSM 836.5 29.50 0.00 3.00 32.50 1.78
Output Power - CDMA 836.5 29.38 0.00 3.00 32.38 1.73
Output Power - AWGN 881.5 29.38 0.00 3.00 32.38 1.73
Output Power - GSM 881.5 29.77 0.00 3.00 32.77 1.89
Output Power - CDMA 881.5 29.33 0.00 3.00 32.33 1.71
3 dB Above AGC - AWGN 836.5 29.35 0.00 3.00 32.35 1.72
3 dB Above AGC - GSM 836.5 29.62 0.00 3.00 32.62 1.83
3 dB Above AGC - CDMA 836.5 29.32 0.00 3.00 32.32 1.71
3 dB Above AGC - AWGN 881.5 29.70 0.00 3.00 32.70 1.86
3 dB Above AGC - GSM 881.5 29.55 0.00 3.00 32.55 1.80
3 dB Above AGC - CDMA 881.5 29.26 0.00 3.00 32.26 1.68

! Measured. See section 6.1.1.
2 Customer supplied 3 dBi for gain. Factor is a combination of both antenna gain and cable loss.

6.1.3. Booster gain — 85 dB Nominal

Description of Center Frequency ggwgrt Ilrc])svuetr Gain
Measurement
(MHz) (dBm) | (dBm) dB
Output Power - AWGN 836.5 29.23 -57.17 | 86.40
Output Power - GSM 836.5 29.50 -56.86 86.36
Output Power - CDMA 836.5 29.38 -57.05 | 86.43
Output Power - AWGN 881.5 29.38 -57.10 86.48
Output Power - GSM 881.5 29.77 -56.88 | 86.65
Output Power - CDMA 881.5 29.33 -57.09 | 86.42
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Test Number: 481-16R2 Issue Date: 1/11/2017

6. Measurement Data (continued)
6.2. Bandwidth Limitations FCC Part 2.1049, RSS-GEN 6.6

Requirement: Each authorization issued to a station licensed under this part will show
an emission designator representing the class of emission authorized.
The designator will be prefixed by a specified necessary bandwidth.
This number does not necessarily indicate the bandwidth occupied by
the emission at any instant.

Test Method: KDB 935210 Section 3.4

6.2.1. Occupied (99% Power) Bandwidth

Output
: Center Occu%ied Oclgl?;ited Difference
Modulation Type Frequency Bandwidth | Bandwidth Result
MHz kHz kHz kHz
AWGN 836.5 4180.80 4255.70 -74.90 Compliant
AWGN + 3dB 836.5 4180.80 4210.80 -30.00 Compliant
GSM 836.5 245.75 245.75 0.00 Compliant
GSM + 3dB 836.5 241.76 243.76 -2.00 Compliant
CDMA 836.5 1273.70 1278.70 -5.00 Compliant
CDMA + 3dB 836.5 1273.70 1278.70 -5.00 Compliant
AWGN 881.5 4180.80 4255.70 -74.90 Compliant
AWGN + 3dB 881.5 4180.80 4210.80 -30.00 Compliant
GSM 881.5 241.76 243.76 -2.00 Compliant
GSM + 3dB 881.5 241.76 245.75 -4.00 Compliant
CDMA 881.5 1273.70 1278.70 -5.00 Compliant
CDMA + 3dB 881.5 1273.70 1278.70 -5.00 Compliant
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Test Number: 481-16R2

&

ACCREDITED

CERTIFICATE NUMBER: 1673.01

Issue Date: 1/11/2017

6. Measurement Data (continued)
6.2. Bandwidth Limitations FCC Part 2.1049, RSS-GEN 6.6 (continued)
6.2.1.1. Occupied (99% Power) Bandwidth Measurement, 836.5 MHz AWGN

Spectrum

(=)

Ref Level 32,00 dBm
| Att 35 dB

Offset 7.80 d8 @ RBW 50 kHz

SWT 1.1 ms & VBW 200 kHz Mode Sweep Input AC

481-16 Westell DSP85-251-C @ 1Pk View

20 dBm

M1[1] 21.12 dBm
836.5000 MHz

vt ot Yot JOBG BY 4.180819181 MHz
¥

10 dBm

0 dBrn

Tf;r'
| \

-10 dem

-20 dBm

ot
-30 dBm

ﬁhwyﬂ\mf\‘wwww

|
|
M%W"’M

Al Wi

-40 dBm

-50 dBm

-60 dBm

CF 836.5 MHz

1001 pts

Span 15.0 MHz

1

Date:

—
Measuring...  JRERREECD g [ v |

26.8EP.2016 16:42:43

6.2.1.2. Occupied (99% Power) Bandwidth Input Signal, 836.5 MHz AWGN

Spectrum |

(=)

Ref Level -10.00 dBm
= Att 0 de

@ RBW 50 kHz

SWT 1.1 ms @ VBW 200 kHz Mode Sweep Input AC

[481-16 Westell DSPB5-251-C @ 1Pk View

-20 dBm

M1[1] -65.16 dBm|

836.5000 MHz

-30 dBm

Occ Bw 4.255744256 MHz|

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dBm

-100 dBm

WNMMWWWWJ

CF 836.5 MHz

1001 pts Span 15.0 MHz

N

1
J

—
Measuring... {UERRRRLD

Date: 26.SEP.Z016 16:47

04:47:07 PM

Y

:06
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Test Number: 481-16R2
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CERTIFICATE NUMBER: 1673.01

Issue Date: 1/11/2017

6. Measurement Data (continued)
6.2. Bandwidth Limitations FCC Part 2.1049, RSS-GEN 6.6 (continued)

6.2.1.3. Occupied (99% Power) Bandwidth Measurement, 836.5 MHz AWGN +3dB

Spectrum néll

Ref Level 32,00 dem Offset 7.80 dB @ RBW 50 kHz

|& Att 35de  SWT 1.1ms @ VBW 200 kHz Mode Sweep Input AC
[431-16 Westell DSPE5-251-C @ 1Pk Yiew
M1[1] 21.24 dBm
Mt 836.5000 MHz
50 dbr NM AN tw‘kﬂm,q] 15 Bw 4.180819181 MHz

4 A
/ \
| |
| |

ottt

B

-40 dem

-50 dém

-60 deém

CF 836.5 MHz 1001 pts Span 15.0 MHz
i 09/26/2016
]-: J Measuring... JUEERLNED G sz M

Date: Z26.SEP.2016 16:42:00

6.2.1.4. Occupied (99% Power) Bandwidth Input Signal, 836.5 MHz AWGN + 3dB

( ] o l
Spectrum 7

Ref Level -10.00 dBém @ RBW 50 kHz
j& Attt 0dB  SWT 1.1 ms & VBW 200 kHz
481-16 Westell DSP85-251-C @ 1Pk view

Mode Sweep Input AC

M1[1] -62.13 dBm
836.5000 MHz

-20 dem 4.210789211 MHz

Occ Bw

-30 dem

-40 dem

-S0 dem

&0 dem v

-70 dem

J \

o onstrtas ot o ol

-100 dBm

SV FRPNE

CF 836.5 MHz 1001 pts

1-[ ,’ Measuring...

Span 15.0 MHz

09/26,/2016
[ [ EEERERE™ ) [(HE T
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CERTIFICATE NUMBER: 1673.01

Test Number: 481-16R2 Issue Date: 1/11/2017

6. Measurement Data (continued)
6.2. Bandwidth Limitations FCC Part 2.1049, RSS-GEN 6.6 (continued)
6.2.1.5. Occupied (99% Power) Bandwidth Measurement, 836.5 MHz GSM

Spectrum I ':%1

Ref Level 32.00 dém Offset 7.80 d& & RBW 10 kHz

= Att 35dB  SWT 2ms @ VBW 30 kHz Mode Sweep Input AC
[481-16 Westell DSPS5-251-C @ 1Pk View
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09/26/2016
:‘l J Measuring...  [JRAERRNED 6 HBSOPM

Date: 26.5EP.2016 16:33:46

6.2.1.6. Occupied (99% Power) Bandwidth Input Signal, 836.5 MHz GSM

Ref Level -10.00 dBm @ RBW 10 kHz
= Att 0de  SWT 2ms @ YBW 30kHz Mode Sweep Input AC
481-16 Westell DSPE5-251-C @1Pk View

M1[1] 58.96 dBm
836.50000 MHz
-20 dBm Occ Bw 245.754245754 kHz
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- i,

-100,dBmy i

e vy P T S AT T el ettt e gt poap e o]

CF 836.5 MHz 1001 pts Span 2.0 MHz
T[ | Measuring... @RAREREEN e 05:00:10PM 7

Date: 26.5EP.2016 17:00:17
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CERTIFICATE NUMBER: 1673.01

Test Number: 481-16R2 Issue Date: 1/11/2017

6. Measurement Data (continued)
6.2. Bandwidth Limitations FCC Part 2.1049, RSS-GEN 6.6 (continued)

6.2.1.7. Occupied (99% Power) Bandwidth Measurement, 836.5 MHz GSM +3dB
(Spocmm ) &3

Ref Level 32.00 dbm  Offset 7.80 dB8 & RBW 10 kHz

= Att 35dB SWT 2ms @ VBW 30 kHz Mode Sweep Input AC
[481-16 Westell DSPBS-251-C @ 1Pk View

— M1[1] 28.76 dBm|
ke 836.50000 MHz
‘\ Occ Bw 241.758241758 kHz
20 dBm TP/ —
10 dem , L
0 dém / \\
-10 dBm +
R
/ \
-20 dBm H/ ‘\'
-30 dBm y

! oo e pditearn fos e h. RPNV P PP YAl

-40 dBm

-50 dbm

-60 dBm

CF 836.5 MHz 1001 pts Span 2.0 MHz
) | Measuring... WRRERRASN W v

Date: 26.SEP.2016 16:35:28

6.2.1.8. Occupied (99% Power) Bandwidth Input Signal, 836.5 MHz GSM + 3dB
Spectrum I [%]

Ref Level -10,00 dém @ RBW 10 kHz

= Att Ddé SWT 2ms & VBW 30 kHz Mode Sweep Input AC
[481-16 Westell DSPS5-251-C @ 1Pk View

M1[1] -54.49 dBm|

836.50000 MHZz,
-20 dem Occ Bw 243.756243756 kHz
-30 dBm
-40 dBm;
-50 dBém

50 dbm % Wk\
/ ¢
/ \

7 i

B o b,
= A Y R = i s i ST e o =

G e e U S =

CF 836.5 MHz 1001 pts Span 2.0 MHz

g 09/26/2016
J1 | teasuring.. WRANRRAED Wk e p I
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CERTIFICATE NUMBER: 1673.01

Test Number: 481-16R2

6. Measurement Data (continued)
6.2. Bandwidth Limitations FCC Part 2.1049, RSS-GEN 6.6 (continued)

6.2.1.9. Occupied (99% Power) Bandwidth Measurement, 836.5 MHz CDMA
Spectrum [%]

Ref Level 32,00 dém Offset 7.80 d8 @ RBW 50 kHz

|= Att 35dB  SWT 1ms & VBW 200 kHz Mode Sweep Input AC
481-16 Westell DSPE5-251-C @ 1Pk View

Issue Date: 1/11/2017

T M1[1] 28.65 dBm
f% \‘*ﬁ 836.50000 MHz

T1 Octin 1.273726274 MH
20 dBm / cow Z
10 dBém i \
0 dem / \
-10 dBm

| \

WWMW R Y

[ (i, | Mg ]
-30 dBm
-40 dBm
50 dBm
60 dBrm
CF 836.5 MHz 1001 pts Span 5.0 MHz

T lﬂ’gﬂ,ﬂ!l
J—'\ | Measuring...  EEANRREES s Pt
Date: 26.SEP.2016 16:37:00

6.2.1.10. Occupied (99% Power) Bandwidth Input Signal, 836.5 MHz CDMA
Spectrum | [%]

Ref Level -10.00 dBm @ RBW 50 kHz

| Att 0de  SWT 1ms & VBW 200 kHz Mode Sweep  Input AC
[481-16 Westell DSPB5-251-C @ 1Pk View

M1[1] -57.91 dBm|
836.50000 MHz

-20 dBm Occ Bw 1.278721279 MHz

-30 dBm

-40 dBm

-50 dBm

-60 dBm {“

If{” AT \,\#
-70 dBm / \
-80 dBm / \
-90 dBm

-100 dBm
CF 836.5 MHz 1001 pts Span 5.0 MHz
—
H " Measuring... MUENRRRND

04:56:37 PM

Date: 26.SEP.Z2016 16:56:36
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Test Number: 481-16R2

&

ACCREDITED

CERTIFICATE NUMBER: 1673.01

Issue Date: 1/11/2017

6. Measurement Data (continued)

6.2. Bandwidth Limitations FCC Part 2.1049, RSS-GEN 6.6 (continued)
6.2.1.11. Occupied (99% Power) Bandwidth Measurement 836.5 MHz CDMA +3dB

Spectrum I

(=)

Ref Level 32.00 dém Offset 7.80 dé & RBW 50 kHz

= Att 35d8  SWT 1ms @ VBW 200 kHz Mode Sweep Input AC
[481-16 Westell DSP25-251-C @ 1Pk View
— M1[1] 28.22 dBm
iy, M1 836.50000 MHz,
T Occgw 1.273726274 MHz
20 dBm

10 dBm K

/ \

| \

} \

M«WMN T,

-40 dBm

-50 dem

-60 dBm

CF 836.5 MHz 1001 pts
N J

Date: 26.5EP.2016 16:36:16

Measuring...

Span 5.0 MHz

09/26,2016
04307 PM

6.2.1.12. Occupied (99% Power) Bandwidth Input Signal, 836.5 MHz CDMA +3dB

Spectrum

(=)

Ref Level -10.00 dém @ RBW 50 kHz

|& Att Ddé  SWT 1ms & VBW 200 kHz Mode Sweep Input AC

481-16 Westell DSPE5-251-C @1Pk VYiew

M1[1]

-20 dem

Occ Bw

-30 dBm

-54.75 dBm
B836.50000 MHz
1.278721279 MHz

-40 dBm

-50 dem

Ay )R%ww

-60 dBm

-70 dem

-30 dBm JI) \

/ \

fm e nnd
-100 dém

poormas i hrmmas, M o]

CF 836.5 MHz 1001 pts

Span 5.0 MHz

)

26.8EP.2016 16:57:44

—
Measuring...  WRHRRNEED W
Date:

09/26/2016
04:57:45 PM %
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CERTIFICATE NUMBER: 1673.01

Test Number: 481-16R2 Issue Date: 1/11/2017

6. Measurement Data (continued)
6.2. Bandwidth Limitations FCC Part 2.1049, RSS-GEN 6.6 (continued)
6.2.1.13. Occupied (99% Power) Bandwidth Measurement, 881.5 MHz AWGN

Spectrum u%ll
Ref Level 32.00 dém Offset 7.80 dB @ RBW 50 kHz
| Att 35de SWT  1.1ms @ VYBW 200 kHz Mode Sweep Input AC
[481-16 Westell DSPB5-251-C @ 1Pk View
M1[1] 21,64 dBm
N 881,5000 MHz
¥ nfDRG B 4.180819181 MHz
20 dBm gf} e
10 dBém f T\
0 dem \
-10 dém \
-20 dBm
] Ty
T e Pt N P
-30 dém
-40 dem
-50 dBm
-60 dem
CF 881.5 MHz 1001 pts Span 15.0 MHz
L I | Measuring...  EEARRRALD ek n’Ez!l!:’“!HJM! 4

Date: Z26.SEP.2016 16:21:55

6.2.1.14. Occupied (99% Power) Bandwidth Input Signal, 881.5 MHz AWGN
Spectrum I @]

Ref Level -10.00 dBm @ RBW 50 kHz

= Att Ode SWT 1.1ms @ VBW 200 kHz Mode Sweep Input AC
[481-16 Westell DSP85-251-C @ 1Pk View

M1[1] 65.22 dBm
881.5000 MHz
-20 dBém Occ Bw 4.255744256 MHz

-30 dem

-40 dem

-50 dem

-60 dBm
A 0

70 dBm ‘}MM&M m"r

-80 dem f ‘i

-20 dBm ( \

b et A it bl i s WWMWW
-100 dBm
CF 881.5 MHz 1001 pts Span 15.0 MHz

:-l J Measuring... {ERCRRNED S

Date: 26.SEP.2016 16:50:06

09/26,2016
04:50:08 PM ///
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CERTIFICATE NUMBER: 1673.01

Test Number: 481-16R2

6. Measurement Data (continued)
6.2. Bandwidth Limitations FCC Part 2.1049, RSS-GEN 6.6 (continued)

6.2.1.15. Occupied (99% Power) Bandwidth Measurement, 881.5 MHz AWGN + 3dB
Spectrum I @]

Ref Level 32.00 dém Offset 7.80 dé & RBW 50 kHz

= Att 35d8  SWT 1.1 ms @ VBW 200 kHz Mode Sweep Input AC
[481-16 Westell DSP85-251-C @ 1Pk View

Issue Date: 1/11/2017

M1[1] 21.83 dBm
w1 881.5000 MHz
20 dBm pAANAR A o oM SR B 4.180819181 MHz
Try’ z
)
10 dBm f

-10 dBém

|
|

-20 dBm

e
i WWW""’ Haha o

{NTELPEYECY
-40 dBm
-50 dem
-60 dBm
CF 881.5 MHz 1001 pts Span 15.0 MHz

:-l J Measuring... .......ﬁ

Date: Z6.5EP.2016 16:23:37

09/26,2016
042330 PM

6.2.1.16. Occupied (99% Power) Bandwidth Input Signal, 881.5 MHz AWGN +3dB
(Spocmm ) &

Ref Level -10.00 dBm @ RBW 50 kHz
jo Att 0ds  SWT 1.1 ms & ¥YBW 200 kHz Mode Sweep Input AC
451-16 Westell DSPE5-251-C @1Pk View

mM1[1] 62.37 dBm
881,5000 MHz
4.210789211 MHz

-20 dBm Occ Bw

-30 dBm

-40 dem

-50 dBm:

; M1
60 dém A AT M“(f

-70 dBm j’

f’ |

-90 dBm l
st ot ol bt lUeas LR APt ey l\/*—«ﬂﬂw-u-/\-ww LA P st Aot
-100 dBm
CF 881.5 MHz 1001 pts Span 15.0 MHz
—
]'r J Measuring...  WRRERELED 6

04512 PM
Date: 26.SEP.2016 16:51:31
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Test Number: 481-16R2 Issue Date: 1/11/2017

6. Measurement Data (continued)

6.2. Bandwidth Limitations FCC Part 2.1049, RSS-GEN 6.6 (continued)

6.2.1.17. Occupied (99% Power) Bandwidth Measurement, 881.5 MHz GSM
Spectrum I @]

Ref Level 32.00 dém Offset 7.80 d& & RBW 10 kHz
= Att 35dE SWT 2 ms @ VBW 30 kHz
[481-16 Westell DSP85-251-C @ 1Pk View

Mode Sweep Input AC

M1[1] 28.06 dBm)
' 881.50000 MHz
Occ Bw 241.758241758 kHz

20 dBm

R
0 dem {/ \
-10 dBm TJ \

'jl
/ 5
-20 dBm {
-30 dBm; / \\

k!
-a0 dem
.50 dBm
60 dem

CF 881.5 MHz
)i

Date: 26.5EP.2016 16:2%:36

1001 pts

Span 2.0 MHz

—
Measuring... JRENNNEED 6 042937 PM

6.2.1.18. Occupied (99% Power) Bandwidth Input Signal, 881.5 MHz GSM
Spectrum | [@

Ref Level -10.00 dBm @ RBW 10 kHz

= Att 0 ds

SWT 2ms & VBW 30 kHz Mode Sweep Input AC
[481-16 Westell DSPBS-251-C @ 1Pk View
Mi[1] -59.39 dBm
881.50000 MHz
-20 dBm Occ Bw 243.756243756 kHz
-30 dBm
-40 dBm
-50 dBm
M1
-60 dBm /'"u. LS ﬂ\{
70 dBm /T) i
-80 dBm / T
-90 dBm J \
-100 dBm "fr b, T
1 T T T v Pt A A, R A e
CF 881.5 MHz 1001 pts Span 2.0 MHz
i | Measuring...  WNANNRRNE e

'00/26/2016
05:23:01PM 7
Date: 26.SEP.2016 17:23:00
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Test Number: 481-16R2

&

ACCREDITED

CERTIFICATE NUMBER: 1673.01

Issue Date: 1/11/2017

6. Measurement Data (continued)
6.2. Bandwidth Limitations FCC Part 2.1049, RSS-GEN 6.6 (continued)

6.2.1.19. Occupied (99% Power) Bandwidth Measurement, 881.5 MHz GSM +3dB

Spectrum I ':%1

Ref Level 32.00 dém Offset 7.80 d& & RBW 10 kHz

= Att 35dB  SWT 2ms @ VBW 30 kHz Mode Sweep Input AC
[481-16 Westell DSPS5-251-C @ 1Pk View

— M1[1] 27.94 dBm
wﬂj i 881.50000 MHz,
f Occ Bw 241.758241758 kHz
20 dBm

. [ X

[ ]
[ Il
/ \
/ \

A e S A e AP, i ("’/JJ N‘L\J\ﬂhﬂ«{‘v\rw’]fﬂ

-40 dBm

et Sarsadin M

-50 dem

-60 dém

CF 881.5 MHz 1001 pts Span 2.0 MHz

- 09,/26/2016
H J Measuring... MRRRERLLD g 04:3054PM

6.2.1.20. Occupied (99% Power) Bandwidth Input Signal, 881.5 MHz GSM +3dB

Spectrum “%;"I

Ref Level -10.00 d&m @ RBW 10 kHz

|& Att 0dé  SWT 2ms & VBW 30 kHz Mode Sweep Input AC
[481-16 Westell DSPE5-251-C @1Pk View

M1[1] -54,43 dBm
881.50000 MHz

-20 dem Occ Bw 245.754245754 kHz

-30 dBm

-40 dBm

-50 dem AT
1M
-60 dBm P’F,mn

7| %
=70 dBm /
-20 dBm

[
/ \

i

W

CF 881.5 MHz 1001 pts Span 2.0 MHz

—
- 09,26/2016
J"\ ) Measuring...  QEERENEAN e 052434PM 7

Date: 26.SEP.2016¢ 17:24:33
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Test Number: 481-16R2
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IACOREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 1/11/2017

6. Measurement Data (continued)
6.2. Bandwidth Limitations FCC Part 2.1049, RSS-GEN 6.6 (continued)

6.2.1.21. Occupied (99% Power) Bandwidth Measurement, 881.5 MHz CDMA

Spectrum | ':%1

Ref Level 32.00 dBm

Offset 7.80 d& & RBW 50 kHz
= Att 35de SWT 1ms & VBW 200 kHz

Mode Sweep Input AC
[481-16 Westell DSPBS-251-C @ 1Pk View

- M1[1] 28.55 dBm
- /\ﬂw “\,“mu}p 881.50000 MHz,
cC

1.273726274 MHz
20 dBm ;,

10 dBm II

1

{ \

1

-10 dBm |

-20 dBm f ] \”‘"

-40 dem

-50 dem

-60 dBm

CF 881.5 MHz

1001 pts

T | Measuring...  ERARANELD W

Date: 26.SEP.2016 1

Span 5.0 MHz

'09/26/2016
04:26:12PM 7

6:26:11

6.2.1.22. Occupied (99% Power) Bandwidth Input Signal, 881.5 MHz CDMA

Spectrum | mvl

Ref Level -10.00 dém @ RBW 50 kHz
= Att O0de SWT 1ms @ VBW 200 kHz Mode Sweep Input AC
[481-16 Westell DSPE5-251-C @ 1Pk Yiew
M1[1] 57.73 dBm
861.50000 MHz
-20 dBm Occ Bw

1.278721279 MHz

-30 dem

-50 dém

-60 dBm

oy T | =T ’\k.%,
-70 dBm 7/

-80 dBm /{ \\

-90 dBm T 1
LA A A A A e oo e va,-mfuu'\mm A Nl
-100 dBm

CF 881.5 MHz 1001 pts

Span 5.0 MHz

i 09/26/2016
j‘[ ] Measuring... JECRRENN i 0as3aPM

Date: 26.SEP.2016 16:53:32
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CERTIFICATE NUMBER: 1673.01

Issue Date: 1/11/2017

6. Measurement Data (continued)
6.2. Bandwidth Limitations FCC Part 2.1049, RSS-GEN 6.6 (continued)

6.2.1.23. Occupied (99% Power) Bandwidth Measurement, 881.5 MHz CDMA +3dB

Spectrum ':%: I

Ref Level 32,00 dém Offset 7.80 dB & RBW 50 kHz

jo ALt 35 de SWT 1ms & VBW 200 kHz Mode Sweep Input AC
481-16 Westell DSP85-251-C @ 1Pk View

o M1[1] 28.98 dBm
f\..\«/\,\}/ 881.50000 MHz
I‘J‘{\- ccfw 1.273726274 MHz
20 dem [ \
10 dBm: / \
0 dbm K \
-10 dBm } L
-20 dBm
Wf NPT s f%
everins e
-40 dBm
-50 dBm
-60 dBm
CF 881.5 MHz 1001 pts Span 5.0 MHz
09, 016
i | Measuring...  WRESANLLD W6 M:EE g

Date: 26.SEF.2016 16:27:44

6.2.1.24. Occupied (99% Power) Bandwidth Input Signal, 881.5 MHz CDMA + 3dB

Spectrum uv?l

Ref Level -10.00 dém @ RBW 50 kHz

|= Att Ddé  SWT 1ms @ VBW 200 kHz Mode Sweep Input AC
481-16 Westell DSPE5-251-C @ 1Pk View

ETRY| 55.06 dBm

881.50000 MHz
20 dBm Occ Bw 1.278721279 MHz
30 dBm
-40 dBm
50 dBm o

\

60 dBm G A B PYEY,

-70 dBm gy \{
/ |
a0 dem |

| \

b P A et s S pnary »w’“\r‘ \«»-"
-100 dém

/\LWWWJ% SRS

CF 881.5 MHz 1001 pts Span 5.0 MHz
: T T T T
J—'\ ) Measuring...  EEENNANED D4SHITPM

Date: Z6.5EP.201& 16:54:36
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Test Number: 481-16R2 Issue Date: 1/11/2017

6. Measurement Data (continued)
6.3. Spurious Emissions at the Antenna Terminals 22.917, RSS-132 5.5

Requirement: For operations in the 824-849 MHz and 869-894 MHz bands, the
power of any emission outside of the licensee’s frequency block shall be
attenuated below the transmitter power (P) by at least 43 + 10 log (P) dB.

Compliance with this provision is based upon the use of measurement
instrumentation employing a resolution bandwidth of 1 MHz or greater. However,
in the 1 MHz bands immediately outside and adjacent to the licensee’s frequency
block a resolution bandwidth of at least one percent of the emissions bandwidth
of the fundamental emission of the transmitter may be employed. 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 emission are attenuated at least 26 dB below the transmitter power.

Test Method: KDB 935210 Section 3.6.3

6.3.1. 824 MHz, 30 MHz to 1 GHz, AWGN

Spectrum | né:

Ref Level 32.00 dem Offset 7.80 dB @ RBW 100 kHz

& Att 35de SWT 19.5ms YBW 1 MHz Mode Sweep Input AC
Count 10/10

481-16 Westell DSP85-251-C @ 1Rm View

M1[1] -51.13 dBm
814.0350 MHz
20 dBm

10 dBm

0 dBm

-10 dBm

D1 -13.000 der
-20 dem
-30 dBm
-40 dém
1
-S0 dBm
Start 30.0 MHz 19401 pts Stop 1.0 GHz !
]—r ] Measuring... QERRRELLD S 09/27/2016

10:52:52 AM %
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Test Number: 481-16R2

ACCREDITED

CERTIFICATE NUMBER: 1673.01

Issue Date: 1/11/2017

6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 22.917, RSS-132 5.5 (continued)

6.3.2. 824 MHz, 1 to 9 GHz, AWGN

Spectrum “%;"l
Ref Level 32,00 dém  Offset 7.80 d& & RBW 1 MHz
|= Att 35de SWT 32.1ms VYBW 10 MHz Mode Sweep Input AC
Count 10/10
481-16 Westell DSPB5-251-C @ 1Rm View
M1[1] -42.68 dBm
1.654100 GHz
20 dem:
10 dBm
0 dbm
-10 dBm
D1 -13.000 dBrmy
-20 dBm
-30 dBm
-40 dBm!
-60 dBm
Start 1.0 GHz 32001 pts Stop 9.0 GHz
r )

Measuring...

Date: 27.SEF.2016 10:57:57

6.3.3. 824 MHz, 30 MHz to 1 GHz, GSM

09,27)2016
05758 AM 7

Spectrum n%: I
Ref Level 32,00 dBm Offset 7.80 dB & RBW 100 kHz
j& At 35de SWT 19.5ms VBW 1MHz Mode Sweep Input AC
Count 10/10
481-16 Westell DSPE5-251-C @ 1Rm View
M1[1] -51.49 dBm
814.0230 MHz
20 dém
10 dem:
0 dem
-10 dBm
D1 -13.000 dBrm
-20 dBm
-30 dBm
-40 dBm
-50 dBm ,l
Start 30.0 MHz 19401 pts Stop 1.0 GHz
]" T nﬁn
)

Date: 27.SEF.2016 11:06:26

—
Measuring... JRRREENLD e

16
1106:28 AM 7
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ACCREDITED

CERTIFICATE NUMBER: 1673.01

Issue Date: 1/11/2017

6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 22.917, RSS-132 5.5 (continued)

6.3.4. 824 MHz, 1 to 9 GHz, GSM
Spectrum I @]

Ref Level 32.00 dem Offset 7.80 d& @ RBW 1 MHz

[ Att 35d8  SWT 32.1ms VYBW 10 MHz
Count 10/10

[481-16 Westell DSP85-251-C @ 1Rm View

Mode Sweep Input AC

M1[1] -37.96 dBm

1.650350 GHz

01 -13.000 dBn

-40 dB...Y ' W

-60 dBm

Start 1.0 GHz 32001 pts
N J

Date: 27.5EP.2016 11:00:5%9

Stop 9.0 GHz

—
Measuring... [{EEENNELD G 11:01:00 AM y

6.3.5. 836.5 MHz, 30 MHz to 1 GHz, AWGN
Spectrum I @]

Ref Level 32.00 dem Offset 7.80 d& & RBW 100 kHz

[ Att 35d8  SWT 19.5ms VYBW 1 MHz
Count 10/10

[481-16 Westell DSPB5-251-C @1Rm vView

Mode Sweep Input AC

M1[1] -50.84 dBm|

814.0350 MHz

D1 -13.000 denv

-20 dem

-30 dBm

-40 dBm '“

11
-50 deém

Start 30.0 MHz 19401 pts
N J

Date: 27.5EP.2016 10:51:05

Stop 1.0 GHz
09, 0

—
Measuring... JENERELLD g6 10:51:06 .‘ﬂ %
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CERTIFICATE NUMBER: 1673.01

Issue Date: 1/11/2017

6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 22.917, RSS-132 5.5 (continued)

6.3.6. 836.5 MHz, 1 to 9 GHz, AWGN
Spectrum

Ref Level 32,00 dbm

(=)

Offset 7.80 dB & RBW
SWT 32.1ms

1 MHz

= Att 35 de YBW 10 MHz

Mode Sweep
Count 10/10

Input AC

481-16 Westell DSPB5-251-C @ 1Rm View

M1[1]

20 dBm:

-42.10 dBm
1.673600 GHz

10 dém

0 dbm

-10 dBm

D1 -13.000 dBm

-20 dBm

-30 dBm

-40 dpm!L:

-60 dBm

Start 1.0 GHz 32001 pts

Stop 9.0 GHz

Il

Date: 27.SEP.2016

—
1 Measuring... @EARNCLAD sk

10:56:43

6.3.7. 836.5 MHz, 30 MHz to 1 GHz, GSM

09,27)2016
05643 AM 7

Spectrum “%;"l
Ref Level 32,00 dem Offset 7.80 dB & RBW 100 kHz
|& Att 35dB SWT 19.5ms VBW 1 MHz Mode Sweep Input AC
Count 10/10
[421-16 Westell DSPE5-251-C @ 1Rm Yiew
M1[1] -51.09 dBm
814.0230 MHz
20 dBm
10 dBém
0 dem
-10 dBm
D1 -13.000 dBn
-20 dBm
-30 dBm
-40 dBm
11
-50 dBm
Start 30.0 MHz 19401 pts
]

Measuring...

Date: 27.8EP.201¢ 11:05:21

Stop 1.0 GHz
' 09,/27/2016

10522 AM 7
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ACCREDITED

CERTIFICATE NUMBER: 1673.01

Issue Date: 1/11/2017

6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 22.917, RSS-132 5.5 (continued)

6.3.8. 836.5 MHz, 1 to 9 GHz, GSM
Spectrum |

e
v
Ref Level 32.00 dbm  Offset 7.80 dB @ RBW 1 MHz

[ Att 35de SWT  32.1ms YBW 10 MHz
Count 10/10

[481-16 Westell DSPE5-251-C @1Rm View

Mode Sweep Input AC

M1[1] 38.53 dBm
1.673100 GHz
20 dBm

10 dBm

0 dBr

-10 dem

D1 -132.000 dBm

-20 dBm

-30 dém

-40 dBm

-60 dBm

Start 1.0 GHz

Date: 27.SEP.2016 11:02:00

32001 pts

Stop 9.0 GHz

— (22T
] Measuring...  GRERRCEHD e 11:02:02 AM %

6.3.9. 849 MHz, 30 MHz to 1 GHz, AWGN

Spectrum né!:ll
Ref Level 32,00 dBm Offset 7.20 dB & RBW 100 kHz
|& Att 35dB SWT 19.5ms vBW 1MHz Mode Sweep Input AC
Count 10/10
[481-16 Westell DSPB5-251-C @ 1Rm View
M1[1] -49.59 dBm
814.0350 MHz
20 dem
10 dem
0 dem
-10 dBm
D1 -13.000 dBm
-20 dBm
-30 dBm
-40 dBm
i ‘
-50 dBm T
Start 30.0 MHz 19401 pts
]" 1

Stop 1.0 GHz

09/27)2016
105343 AM

Measuring...  ERRRRENED Wl
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6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 22.917, RSS-132 5.5 (continued)
6.3.10. 849 MHz, 1 to 9 GHz, AWGN

Spectrum I ué:

Ref Level 32.00 dem Offset 7.80 d& @ RBW 1 MHz

[ Att 35d8  SWT 32.1ms VYBW 10 MHz
Count 10/10

[481-16 Westell DSP85-251-C @ 1Rm View

Mode Sweep Input AC

M1[1] -42.73 dBm

1.694100 GHz
20 dbm

10 dBm

0 dem

-10 deém

01 -13.000 dBn

-20 dBém

-30 dém

-40 dam Ll W

-60 dBm

Start 1.0 GHz

32001 pts

H | Measuring... |||||||||ﬂ-

Date: 27.5EP.2016 10:55:36

Stop 9.0 GHz

09/27,2016
105537 AW

6.3.11. 849 MHz, 30 MHz to 1 GHz, GSM
Spectrum [%]

Ref Level 32,00 dBm

Offset 7.80 dB & RBW 100 kHz

| Att 35d8 SWT 19.5ms vBW 1 MHz
Count 10/10

481-16 Westell DSPE5-251-C @1Rm View

Mode Sweep Input AC

M1[1] -51.20 dBm

814.0230 MHz
20 dem

10 dBém

0 dBrm

-10 dem

D1 -13.000 dBm
-20 dBrm

-30 dBm

-40 dBm

-50 dBm

Start 30.0 MHz 19401 pts

Stop 1.0 GHz
) —
)y ) Measuring..  EEEERANNE W e

11:04:32 AM %

Date: 27.8EP.201¢ 11:04:30
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Test Number: 481-16R2

&

ACCREDITED

CERTIFICATE NUMBER: 1673.01

Issue Date: 1/11/2017

6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 22.917, RSS-132 5.5 (continued)

6.3.12. 849 MHz, 1 to 9 GHz, GSM
Spectrum I

e
v
Ref Level 32.00 dem Offset 7.80 d& @ RBW 1 MHz

[ Att 35d8  SWT 32.1ms VYBW 10 MHz
Count 10/10

[481-16 Westell DSP85-251-C @ 1Rm View

Mode Sweep Input AC

M1[1] -39.47 dBm

1.696100 GHz
20 dbm

10 dBm

0 dem

-10 deém

01 -13.000 dBn

-20 dBém

-30 dém

M1

-40 dem-T- W

-60 dBm

Start 1.0 GHz 32001 pts
N J

Date: 27.5EP.2016 11:02:5B8

Stop 9.0 GHz

09/27,2016
10259 AM

—
Measuring... JENERELLD g6

6.3.13. 869 MHz, 30 MHz to 1 GHz, AWGN
Spectrum | [@

Ref Level 32.00 déBm Offset 7.80 dB @ RBW 100 kHz

= Att 35dB SWT 19.5ms ¥BW 1 MHz
Count 10/10

[481-16 Westell DSP85-251-C @ 1Rm View

Mode Sweep Input AC

M1[1] -43.27 dBm|

904.0300 MHz
20 dBm

10 dBm

0 dBm

-10 dBm

D1 -13.000 dBr

-20 dBm

-30 dBm

-40 dBm

-50 dBm

Start 30.0 MHz 19401 pts

Il J

Stop 1.0 GHz

Measuring... MRARRNRND oraaz0PM 7
/
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ACCREDITED

CERTIFICATE NUMBER: 1673.01

Issue Date: 1/11/2017

6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 22.917, RSS-132 5.5 (continued)
6.3.14. 869 MHz, 1 to 9 GHz, AWGN

Spectrum I n%,:
Ref Level 32.00 dem Offset 7.80 d8 & RBW 1 MHz
= ALt 35de SWT 32.1ms VBW 10 MHz Mode Sweep Input AC
Count 10/10
481-16 Westell DSP35-251-C @1Rm View
M1[1] -43.04 dBm
1.741850 GHz
20 dBm
10 dBm
0 dem
-10 dem
D1 -13.000 dBm:
-20 dBm
-30 dem
-40 dem-14
¥
-60 dBm
Start 1.0 GHz 32001 pts Stop 9.0 GHz
—
09/27/2016
T[ ] Measuring...  SRERANNND ol 02:14:08 PM %
Date: 27.SEP.2016 14:14:06
6.3.15. 869 MHz, 30 MHz to 1 GHz, GSM
Spectrum ué-’ l
Ref Level 32.00 dBm Offset 7.20 d& @ RBW 100 kHz
jo Att 35ds  SWT 19.5ms vYBW 1 MHz Mode Sweep Input AC
Count 10/10
481-16 Westell DSPB5-251-C @1Rm View
M1i[1] 43.08 dBm
904.0300 MHz
20 dBm
10 dBm
0 dBm
-10 dBm
D1 -132.000 dém
-20 dem
-30 dem
-40 dem
{ r
-50 dBm
| Start 30.0 MHz 19401 pts Stop 1.0 GHz
3 09, 16
Measuring...  JEENERNED W o115 M 7
Date: 27.SEP.2016 13:41:48
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Test Number: 481-16R2

6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 22.917, RSS-132 5.5 (continued)
6.3.16. 869 MHz, 1 to 9 GHz, GSM

Spectrum n%’ll

Ref Level 32.00 dBm Offset 7.80 dB & RBW 1 MHz

j= Att 35de SWT 32.1ms ¥BW 10 MHz Mode Sweep Input AC
Count 10/10

431-16 Westell DSP85-251-C @1Rm View

Issue Date: 1/11/2017

mM1[1] 40.41 dBm)

1.740350 GHz
20 demr:

10 dém

0 dBm

-10 dem

D1 -13.000 dBm

-20 dBm

-30 dBm:

M
-40 dBm—H

-60 dBm

Start 1.0 GHz 32001 pts Stop 9.0 GHz

]'r ,I Measuring... {ERCRENNE g

Date: 27.SEF.2016 14:16:14

02:16:15PM 7

6.3.17. 881.5 MHz, 30 MHz to 1 GHz, AWGN
Spectrum I [@

Ref Level 32.00 dem Offset 7.80 d8 @ RBW 100 kHz

|= Att 35de  SWT 19.5ms VBW 1MHz Mode Sweep Input AC
Count 10/10

481-16 Westell DSPB5-251-C @ 1Rm View

M1[1] -42.81 dBm
904.,0300 MHz
20 dBm

10 dBm

0dem

-10 dBm

D1 -13.000 dBm

-20 dem

-30 dem

-40 dBm

¥
-50 dBm ( }

Start 30.0 MHz 19401 pts

Stop 1.0 GHz
)il | Measuring...  WRARANAND i 00/27/2016

01:44:31 PM %

Date: 27.SEP.2016 13:44:29
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Test Number: 481-16R2

ACCREDITED

CERTIFICATE NUMBER: 1673.01

Issue Date: 1/11/2017

6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 22.917, RSS-132 5.5 (continued)
6.3.18. 881.5 MHz, 1 to 9 GHz, AWGN

Spectrum I

o
v
Ref Level 32.00 dem Offset 7.80 d8 & RBW 1 MHz

= Att 35dB SWT 32.1ms VBW 10 MHz
Count 10/10

[481-16 Westell DSP85-251-C @ 1Rm View

Mode Sweep Input AC

M1[1] -42.41 dBm
1.763600 GHz
20 dBm

10 dem

0 dem

-10 dem

D1 -13.000 dBrm

-20 dém

-30 dBm

-40 dem-4

-60 dBm

CF 5.0 GHz

32001 pts

Span 8.0 GHz

T[ ] Measuring... [{EERRENNN i :::lxznsm p

Date: 27.SEP.2016 14:11:04

6.3.19. 881.5 MHz, 30 MHz to 1 GHz, GSM
Spectrum

o
v
Ref Level 32,00 dém Offset 7.80 dB & RBW 100 kHz

= At 35dB  SWT 18.5ms VBW 1 MHz
Count 10/10

481-16 Westell DSP85-251-C @ 1Rm View

Mode Sweep Input AC

M1[1] -43.08 dBm

904.0300 MHz
20 dBm

10 dBm

0 dBm

-10 dBm

D1 -13.000 dBm

-20 dem

-30 dBm

40 dBrn

1
-50 dBm (

Start 30.0 MHz 19401 pts

Stop 1.0 GHz
N i T Y — 09/27/2016
X | Measuring...  QEENEECHD W6

01:41:17 PM %
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6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 22.917, RSS-132 5.5 (continued)
6.3.20. 881.5 MHz, 1 to 9 GHz, GSM

Spectrum I

o
v
Ref Level 32.00 dém Offset 7.80 dB & RBW 1 MHz

= Att 35de  SWT 32.1ms VBW 10 MHz
Count 10/10

[481-16 Westell DSP85-251-C @ 1Rm View

Mode Sweep Input AC

M1[1] 39.75 dBm|
1.763100 GHz
20 dBm

10 dBra

0 dem

-10 dBm

D1 -13.000 dBm

-20 dém

-30 dBém-

M

-40 dBm—T] ' "m

-60 dBm

Start 1.0 GHz

32001 pts

—
J‘[ J Measuring... [ ERERELLD gl

Date: 27.SEP.2016 14:16:51

Stop 9.0 GHz

09)27/2016
02:16:53 PM ///

6.3.21. 894 MHz, 30 MHz to 1 GHz, AWGN

Spectrum | n%:[
Ref Level 32.00 dém Offset 7.80 dB @ RBW 100 kHz
& Att 35de SWT 19.5ms VYBW 1MHz Mode Sweep Input AC
Count 10/10
[481-16 Westell DSPB5-251-C @ 1Rm View
M1[1] -43.03 dBm
904.0300 MHZz
20 dBm
10 dBm
0 dBm
-10 dem
D1 -12.000 dBm
-20 dém
-30 dém w
40 db ’ L
-50 dBm
Start 30.0 MHz 19401 pts

Stop 1.0 GHz
T[ J Measuring... ......." oM 09/27/2016

014543 PM 7

Date: 27.SEP.2016 12:45:42
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ACCREDITED

CERTIFICATE NUMBER: 1673.01

Issue Date: 1/11/2017

6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 22.917, RSS-132 5.5 (continued)
6.3.22. 894 MHz, 1 to 9 GHz, AWGN

Spectrum | ':%1
Ref Level 32.00 dBm Offset 7.80 dB & RBW 1 MHz
= Att 35d8 SWT 32.1ms VBW 10 MHz Mode Sweep Input AC
Count 10/10
l421-16 Westell DSPES-251-C @1Rm View
M1[1] -44.07 dBm|
1.784100 GHz
20 dBm
10 dBm
0dBm
-10 dBm
D1 -13.000 dBrm
-20 dBm
-30 dBm
40 dBm—-
X
-60 dBm
Start 1.0 GHz 32001 pts Stop 9.0 GHz
—
i | Measuring... WRARERELD ik

09/27/2016
02:10:16 P 7
Date: 27.SEP.2016 14:10:15

6.3.23. 894 MHz, 30 MHz to 1 GHz, GSM

Spectrum “%fll
Ref Level 32.00 dBm Offset 7.80 dB & RBW 100 kHz
j= Att 35de SWT 19.5ms vBW 1 MHz Mode Sweep Input AC
Count 10/10
451-16 Westell DSPB5-251-C @1Rm View
M1[1] 42.61 dBm)
9014.0300 MHz
20 dBm-
10 dem
0 dBm
-10 dBm
D1 -13.000 dBmy
-20 dBm
-30 dBm Jm
-40 dem r =
-50 dBm
Start 30.0 MHz 19401 pts Stop 1.0 GHz

| Measuring... llllllll-l‘

od04PM 7
Date: 27.SEP.2016 13:40:43
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6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 22.917, RSS-132 5.5 (continued)
6.3.24. 894 MHz, 1 to 9 GHz, GSM

Spectrum I

e
v
Ref Level 32.00 dem Offset 7.80 d& @ RBW 1 MHz

[ Att 35d8  SWT 32.1ms VYBW 10 MHz
Count 10/10

[481-16 Westell DSP85-251-C @ 1Rm View

Mode Sweep Input AC

M1[1] -39.47 dBm

1.696100 GHz
20 dbm

10 dBm

0 dem

-10 deém

01 -13.000 dBn

-20 dBém

-30 dém

M1

-40 dem-T- W

-60 dBm
Start 1.0 GHz 32001 pts Stop 0.0 GHz
—
il | Measuring..  EUARERAED W A
Date: 27.S5EP.2016 11:02:58

6.3.25. 824 MHz Lower Bandedge, AWGN
Spectrum

o
v
Ref Level 32.00 dBm Offset 7.80 dB @ RBW 50 kHz

j= Att 35de SWT S ms ¥YBW 500 kHz Mode Sweep
Count 100,100

451-16 Westell DSPB5-251-C @1Rm View

Input AC

mM1[1] 16.42 dBm

823.999700 MHz
20 dBm-

10 dem

0 dem

-10 dBm

D1 -13.000 dBmy

-20 dBm

-30 dBm /
-40 dBm

-50 dBm:
WMMW

-60 dBm

Start 821.0 MHz 5001 pts

Y =
]—r j  Measuring..  WRNNERNED e n2135aM
Date: 27.SEP.2016 11:21:33

Stop 824.0 MHz
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Test Number: 481-16R2 Issue Date: 1/11/2017

6. Measurement Data (continued)
6.3. Spurious Emissions at the Antenna Terminals 22.917, RSS-132 5.5 (continued)

6.3.26. 849 MHz Upper Bandedge, AWGN
=)

Spectrum

Ref Level 32.00 dém Offset 7.80 dB @ RBW 50 kHz
= Att 35de SWT Ems VBW 500 kHz Mode Sweep

Count 100/100
[481-16 Westell DSPB5-251-C @ 1Rm View
-17.45 dBm

M1[1]
849.000300 MHZ

Input AC

D1 -13.000 dBrm

-40 der

-50 dem
MMM

-60 dém

Start 849.0 MHz 5001 pts Stop 852.0 MHz
—
T Measuring... EURRRRNED 8 1201 AM

Date: Z27.SEP.2016 11:20:30

6.3.27. 824 MHz Lower Bandedge, GSM

Spectrum I

Ref Level 32.00 dém Offset 7.80 d& @ RBW 50 kHz

& Att 35d8  SWT S ms VBW 500 kHz Mode Sweep Input AC

Count 100/100

[481-16 Westell DSPB5-251-C @1Rm vView

M1[1] -27.69 dBm|
823.9990700 MHz

&)

20 dBm

10 dBm

0 dem

-10 dem

D1 -13.000 denv

-20 dem

-30 dBm M

-40 dBm
-50 dem r’f
WM

i, AT o et A A Pl P
-60 dBm

Start 823.7 MHz 5001 pts Stop 824.0 MHz
H J Measuring... @RANRRELD 6 TR Yy

Date: 27.5EP.2016 11:15:33
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6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 22.917, RSS-132 5.5 (continued)
6.3.26. 849 MHz Upper Bandedge, GSM

Spectrum | ':%1
Ref Level 32.00 dbm Offset 7.80 dB & RBW 50 kHz
= Att 35d8  SWT 5 ms VBW 500 kHz Mode Sweep Input AC
Count 100/100
[481-16 Westell DSPBS5-251-C @1Rm View
M1[1] -28.67 dBm
849.0000300 MHz
20 dBm
10 dBm
0 dem
-10 dem
D1 -13.000 dBrm
-20 dBm
1
0 dBm
-40 dBm “"-w
-50 dBm
R SETNSE U AP PTIS YSPSNHEPURSIY (VNS SRS PURPS————
-60 dBm
Start 849.0 MHz 5001 pts Stop 849.3 MHz

—
Measuring... ECRRNND G

09/27/2016
a7 AN 7
Date: 27.SEP.2016 11:17:42

6.3.27. 869 MHz, Lower bandedge, AWGN
Spectrum I @]

Ref Level 32.00 dem Offset 7,80 d& @ RBW 50 kHz

[ Att 35de8  SWT & ms VBW 500 kHz
Count 100/100

[481-16 Westell DSP85-251-C @ 1Rm View

Mode Sweep Input AC

M1[1]

-17.21 dBm
868.999700 MHz
20 dbm
10 dBm
0 dBm
-10 deém
D1 -13.000 dBnr i
9
-20 dem /|

-30 dém //
-40 dem

i
=0 dB M——MWW

-60 dBm

Start 866.0 MHz 5001 pts
) J

Date: 27.3EP.20l6 13:29:32

Stop 869.0 MHz

09/27,2016
01:29:33 PM ///

—
Measuring...  {EAREREED W

Page 49 of 67

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.compliancewworldwide.com



ompliance
orldwide

Test Number: 481-16R2

&

ACCREDITED

CERTIFICATE NUMBER: 1673.01

Issue Date: 1/11/2017

6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 22.917, RSS-132 5.5 (continued)
6.3.28. 894 MHz, Upper bandedge, AWGN

Spectrum I ué:
Ref Level 32.00 dem Offset 7,80 d& @ RBW 50 kHz
= Att 35d8  SWT & ms VBW 500 kHz Mode Sweep Input AC
Count 100/100
[481-16 Westell DSP85-251-C @ 1Rm View
M1[1] -16.85 dBm
894000300 MHz
20 dem
10 dBm
0 der
10 der
D1 -13,000 dBnv
v AN AL Ay o)
MWM
-50 dB e )
-60 dB
Start 894.0 MHz 5001 pts Stop 897.0 MHz
)i

Date: 27.5EP.2016 13:31:05

6.3.29. 869 MHz, Lower bandedge, GSM
Spectrum

Ref Level 32,00 dBm

—
J Measuring... JRRRRELED e

09/27,2016
03T PM

(=)

Offset 7.80 d8 @ RBW 50 kHz
|& Att 35dB  SWT VBW 500 kHz

5ms
Count 100,/100

Mode Sweep

Input AC

481-16 Westell DSPE5-251-C @1Rm View

20 dem

M1[1]

-28.21 dBm
868.9999700 MHz

10 dBém

0 dBrm

-10 dem

D1 -13.000 dBm

-20 dBrm

-30 dBm

-40 dBm

e

-50 dBm

o]

vty
-60 dBm

Start 868.7 MHz

5001 pts

Stop 869.0 MHz

]

Date: 27.SEP.2016 13:34:09

Measuring...

09/27/2016

01:34:11 PM %
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6. Measurement Data (continued)

6.3. Spurious Emissions at the Antenna Terminals 22.917, RSS-132 5.5 (continued)

6.3.30. 894 MHz, Upper bandedge, GSM

Spectrum | ':g:,ll
Ref Level 32.00 dém Offset 7.80 d8 & RBW 50 kHz
|= Att 35dB SWT 5ms VBW 500 kHz Mode Sweep Input AC
Count 100,/100
481-16 Westell DSP85-251-C @1Rm View
Mi[1] -28.47 dBm
894.0004500 MHz

20 dem

10 dBm

0 dBm

-10 dBm

D1 -13.000 dBm
-20 dBm
dBm
-40 dBm— e —u.\\
-50 dBm -\%‘N“" ]
%w e A A A A A e At B e s g b o
-60 dBm
Start 894.0 MHz 5001 pts Stop 894.3 MHz
-7

L J1 Measuring... JEEEEENND
Date: 27.SEP.2016

:32:54
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09
01:32:55 PM %
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Test Number: 481-16R2 Issue Date: 1/11/2017

6. Measurement Data (continued)

6.4. Field Strength of Spurious Emissions 22.917, RSS-132 5.5

Requirement: For operations in the 824-849 MHz and 869-894 MHz bands, the
power of any emission outside of the licensee’s frequency block shall be
attenuated below the transmitter power (P) by at least 43 + 10 log (P) dB.

Compliance with this provision is based upon the use of measurement
instrumentation employing a resolution bandwidth of 1 MHz or greater. However,
in the 1 MHz bands immediately outside and adjacent to the licensee’s frequency
block a resolution bandwidth of at least one percent of the emissions bandwidth
of the fundamental emission of the transmitter may be employed. 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 emission are attenuated at least 26 dB below the transmitter power.

Test Method: KDB 935210 Section 3.8

6.4.1. Measurement and Equipment Setup

Test Date: 7/28/2016, 1/9/2017

Test Engineer: Cody Merry, Mark McSweeney
Site Temperature (°C): 22

Relative Humidity (%RH): 32

Frequency Range: 30 MHz to 1 GHz
Measurement Distance: 3 Meters

EMI Receiver IF Bandwidth: 120 kHz

EMI Receiver Avg Bandwidth: 300 kHz

Detector Functions: Peak and Quasi-Peak.
Antenna Height: 1 to 4 meters

6.4.2 Test Procedure

Test measurements were made in accordance with ANSI/TIA-603-D 2010 Land Mobile
FM or PM Communications Equipment Measurement and Performance Standards and
ANSI C63.26 2015 American National Standard for Compliance Testing of Transmitters
Used in Licensed Radio Services, Substitution Measurement Procedures.
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6. Measurement Data (continued)

6.4. Field Strength of Spurious Emissions 22.917, RSS-132 5.5 (continued)
6.4.3. Horizontal Polarity

Frequency Antenna Signal Gen | At Antenna | Antenna
(MHz) Height (cm) | Amp (dBm) | Level (dBm) | Gain (dBi) | EIRP (dBm) | Limit (dBm) | Margin (dB)
74.9936 302 -50.32 -50.94 -8.3 -59.24 -13.00 -46.24
100.0069 305 -43.64 -44.70 -7.3 -52.00 -13.00 -39.00
124.9984 254 -48.65 -49.43 -8.0 -57.43 -13.00 -44.43
174.9952 146 -52.94 -52.70 -7.6 -60.30 -13.00 -47.30
200.0258 150 -47.06 -47.92 -8.0 -55.92 -13.00 -42.92
203.3532 142 -55.00 -52.75 -8.0 -60.75 -13.00 -47.75
225.0034 140 -42.52 -43.79 -8.1 -51.89 -13.00 -38.89
275.0239 110 -47.34 -47.79 -8.4 -56.19 -13.00 -43.19
300.0586 100 -40.14 -41.79 -8.1 -49.89 -13.00 -36.89
324.9784 100 -46.36 -47.29 -7.7 -54.99 -13.00 -41.99
425.0159 100 -44.42 -46.12 -7.2 -53.32 -13.00 -40.32
475.0140 180 -57.43 -52.37 -6.2 -58.57 -13.00 -45.57
575.0151 136 -46.90 -48.68 -7.3 -55.98 -13.00 -42.98
639.9872 130 -42.04 -44.89 -8.0 -52.89 -13.00 -39.89
700.0547 108 -46.38 -49.72 -8.2 -57.92 -13.00 -44.92
775.0439 190 -47.75 -50.01 -8.1 -58.11 -13.00 -45.11
825.0280 100 -41.08 -44.04 -8.2 -52.24 -13.00 -39.24
875.0601 156 -33.00 -36.58 -8.5 -45.08 -13.00 -32.08
925.0558 146 -47.60 -50.09 -8.6 -58.69 -13.00 -45.69
959.9788 133 -41.30 -45.33 -8.6 -53.93 -13.00 -40.93
975.0616 137 -51.00 -54.23 -8.5 -62.73 -13.00 -49.73
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6. Measurement Data (continued)

6.4. Field Strength of Spurious Emissions 22.917, RSS-132 5.5 (continued)
6.4.4. Vertical Polarity

Frequency Antenna Signal Gen | At Antenna | Antenna
(MHz) Height (cm) | Amp (dBm) | Level (dBm) | Gain (dBi) | EIRP (dBm) | Limit (dBm) | Margin (dB)
74.9987 100 -48.60 -48.52 -7.7 -56.22 -13.00 -43.22
100.0142 100 -40.80 -41.36 -8.5 -49.86 -13.00 -36.86
124.9913 100 -64.58 -59.70 -8.0 -67.70 -13.00 -54.70
175.0142 100 -40.84 -42.37 -7.6 -49.97 -13.00 -36.97
200.0434 100 -33.75 -33.38 -8.0 -41.38 -13.00 -28.38
225.0041 220 -37.00 -38.73 -8.4 -47.13 -13.00 -34.13
274.9978 200 -43.50 -45.43 -8.1 -53.53 -13.00 -40.53
300.0461 201 -42.90 -45.00 -8.1 -53.10 -13.00 -40.10
325.0123 160 -44.54 -46.67 -7.7 -54.37 -13.00 -41.37
400.0653 130 -47.67 -49.92 -7.8 -57.72 -13.00 -44.72
625.0297 100 -52.11 -54.68 -7.9 -62.58 -13.00 -49.58
639.9886 100 -44.10 -47.08 -8.0 -55.08 -13.00 -42.08
700.1280 160 -44.80 -47.33 -8.2 -55.53 -13.00 -42.53
725.0376 144 -53.35 -56.48 -8.1 -64.58 -13.00 -51.58
775.0468 130 -46.64 -50.01 -8.1 -58.11 -13.00 -45.11
825.0301 120 -42.87 -46.43 -8.2 -54.63 -13.00 -41.63
875.0461 105 -32.75 -36.44 -8.5 -44.94 -13.00 -31.94
900.1825 115 -52.88 -57.18 -8.7 -65.88 -13.00 -52.88
959.9864 100 -41.51 -45.42 -8.6 -54.02 -13.00 -41.02
975.0526 105 -51.88 -55.80 -8.5 -64.30 -13.00 -51.30
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6. Measurement Data (continued)
6.4. Field Strength of Spurious Emissions 22.917, RSS-132 5.5 (continued)
6.4.5. Measurement and Equipment Setup

Test Date: 7/28/2016

Test Engineer: Cody Merry

Site Temperature (°C): 24

Relative Humidity (%RH): 33

Frequency Range: Above 1 GHz
Measurement Distance: 3 Meters

EMI Receiver IF Bandwidth: 1 MHz

EMI Receiver Avg Bandwidth: 3 MHz

Detector Functions: Peak and Average
Antenna Height: 1to 4 meters

6.4.6. Radiated Emissions above 1 GHz

There were no measureable emissions within 10 dB of the limit above 1 GHz
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Test Number: 481-16R2 Issue Date: 1/11/2017

6. Measurement Data (continued)
6.5. Frequency Stability / Tolerance 22.355, RSS-132 5.3

Requirement: The frequency stability shall be sufficient to ensure that the fundamental
emissions stay within the authorized band of operation.

Test Method: KDB 935210 Section 3.7

Note: The EUT does not translate the input frequency and therefore this
testing was not performed.
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Test Number: 481-16R2 Issue Date: 1/11/2017

6. Measurement Data (continued)
6.6. Out of Band Rejection FCC KDB 935210

Requirement: Over a +/- 250 % span of the passband of the EUT measure the 20 dB
bandwidth of the pass band of the EUT.

Test Method: KDB 935210 Section 3.3

6.6.1. 836.5 MHz Center Frequency, f, = 836.025 MHz

=

Spectrum

Ref Level 32.00 dBm  Offset 7.80 dBE @ RBW 1 MHz

Att 35de SWT Sms @ YBW 3 MHz Mode Sweep Input AC
Count 100/100

481-16 YWestell DSPB5-251-C @ 1Pk View

TRy 1[1] 30.71 dBm
826.0250 MHz
20 dBm ndB 20.00 dB
T B 25.570000000 MHz
K
10 dBm Q factor 32.7

| |
|

-10 dBm [

-20 dBm } L
-30 dBm .
Ll " [PRIRTIRPUSTINE § NTT TR RTORg o ey | |M’J' \\-_. ey a4 oL ',‘h" e |

-40 dBm
-50 dBm
-60 dBm
CF 836.5 MHz 5001 pts Span 125.0 MHz
Marker
Type | Ref | Trc | ¥-value ¥-value |  Function | Function Result |
M1 1 836,025 MHz 30.71 dBrn ndB down 25,57 MHz
T1 1 223,728 MHz 10.85 dBm ndg 20.00 dB
T2 1 849,297 MHz 10.93 dBm Q factor 32.7
[ ] [ l Measuring... JRRRREEEE g Pﬁgﬁfﬁ?ﬂ %

Date: 27.SEP.2016 11:38:47
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6. Measurement Data (continued)

6.6. Out of Band Rejection FCC KDB 935210 (continued)
6.6.2. 881.5 MHz, Center Frequency, f, = 872.002 MHz

Spectrum I':%[
Ref Level 32.00 dBm Offset 7.50 dB & RBW 1 MHz
Att 35dB SWT Sms & YBW 3 MHz Mode Sweep Input AC
Count 100,/100
481-16 Westell DSPE5-251-C @ 1Pk VYiew
TR T 1 1] 30.98 dBm
872.0020 MHz
ndB 20.00 dB
TTl B 25.570000000 MHz
Q ractor 34.1
W/’ | et s TR N T
ot i i
-50 dBm
-a0 dBm
CF 881.5 MHz 5001 pts Span 125.0 MHz
Marker
Type | Ref | Trc | ¥-value Y¥-value | Function | Function Result |
M1 1 27v2.002 MHz 30.98 dBm ndB down 25,57 MHz
T1 1 B68.728 MHz 10.94 dBm ndg 20.00 de
T2 1 294,297 MHz 10.80 dBm G factor 34.1
- 09,/27/2016
[ ]l ] Measuring... WORRERNED ik 012527 PM
Date: 27.5EP.2016¢ 13:25:25
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6. Measurement Data (continued)
6.7. Public Exposure to Radio Frequency Energy Levels 1.1307 (b)(1), RSS-GEN,

Issue 4 Section 3.2, RSS 102

Center _MPE DUT Output DUT Power Density FCC _IC_
Frequency Distance Power Antenna Limit Limit
(MHz) (cm) (dBm) Gain (dBi) (mwicm? | (W/m?)
(mwicm® | (Wim?)
(1) (2 (3) 4 (5) (6)
836.5 20.0 29.23 3.00 0.3324529 3.3245291 2.79 18.67
836.5 20.0 29.50 3.00 0.3537774 3.5377745 2.79 18.67
836.5 20.0 29.38 3.00 0.3441360 3.4413603 2.79 18.67
881.5 20.0 29.38 3.00 0.3441360 3.4413603 2.94 19.16
881.5 20.0 29.77 3.00 0.3764698 3.7646980 2.94 19.16
881.5 20.0 29.33 3.00 0.3401967 3.4019674 2.94 19.16
pp= —OP+AG
(4 x1xd?

1. Reference CFR 2.1093(b): For purposes of this section, a portable device is defined
as a transmitting device designed to be used so that the radiating structure(s) of the
device is/are within 20 centimeters of the body of the user.

2. Section 6.1.2 of this test report. Note that the value has been adjusted to include the

cable insertion loss.

Data supplied by the client for combination of cable loss and antenna gain.

Power density is calculated from field strength measurement and antenna gain.

Reference CFR 1.1310, Table 1: Limits for Maximum Permissible Exposure (MPE),

Section (A): Limits for Occupational/Controlled Exposure.

6. Reference IC RSS-102 Section 4 Table 6 Controlled Use Devices (Controlled
Environment) for equipment operating from 100 to 6000 MHz, the W/m? limit is
determined by the formula 0.6455 * F (MHz) ~ 0.5

arw
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7. Test Site Description

Compliance Worldwide is located at 357 Main Street in Sandown, New Hampshire. The test
sites at Compliance Worldwide are used for conducted and radiated emissions testing in
accordance with the Federal Communications Commission (FCC) and Industry Canada
standards. Through our American Association for Laboratory Accreditation (A2LA) ISO
Guide 17025:2005 Accreditation our test sites are designated with the FCC (designation
number US1091), Industry Canada (file number IC 3023A-1) and VCCI (Member number
3168) under registration number A-0208.

Compliance Worldwide is also designated as a Phase 1 CAB under APEC-MRA (US0132)
for Australia/New Zealand AS/NZS CISPR 22, Chinese-Taipei (Taiwan) BSMI CNS 13438
and Korea (RRA) KN 11, KN 13, KN 14-1, KN 22, KN 32, KN 61000-6-3, KN 61000-6-4.

The radiated emissions test site is a 3 and 10 meter enclosed open area test site (OATS).
Personnel, support equipment and test equipment are located in the basement beneath the
OATS ground plane.

The conducted emissions site is part of a 16' x 20' x 12' ferrite tile chamber and uses one of
the walls for the vertical ground plane required by EN 55022. A second conducted
emissions site is also located in the basement of the OATS site with a 2.3 x 2.5 meter
ground plane and a 2.4 x 2.4 meter vertical wall.

Both sites are designed to test products or systems 1.5 meters W x 1.5 meters L x 2.0
meters H, floor standing or table top.
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8. Test Setup Photographs

8.1 Antenna Port Conducted Emissions

9 Gl b b L
| 19 £ £ e e R

Clzil-l=] QY
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8. Test Setup Photographs (cont)

8.2 Radiated Emissions (Front) 30 MHz to 1 GHz
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8. Test Setup Photographs (cont)

8.3 Radiated Emissions (Rear) 30 MHz to 1 GHz

Page 63 of 67

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.compliancewworldwide.com



&

ACCREDITED

CERTIFICATE NUMBER: 1673.01

Test Number: 481-16R2 Issue Date: 1/11/2017
8. Test Setup Photographs (cont)

8.4 Radiated Emissions (Front) 1 to 18 GHz
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8. Test Setup Photographs (cont)

8.5 Radiated Emissions (Rear) 1 to 18 GHz
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Appendix A

RF Output Power

Modulated Spectrum
. Attenuator
Signal Source Analyzer
Occupied Bandwidth
EUT e Attenuator Spectrum
: Analyzer
Modulated
Signal Source
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Appendix A

Spurious Emissions at the Antenna Terminals

Modulated
EUT
Signal Source
Attenuator
Spectrum
Analyzer
Field Strength of Spurious Radiation
3 METERS
SEARCH ANTENNA

VARIABLE
SEARCH
HEIGHT (1 TO 4 m)

E.UT.

ol

e

0.8 METER

NON-CONDUCTING
<<——— TURN-TABLE

__.9
TO TEST RECEIVER/SPECTRUM
ANALYZER
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