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ACCREDITATION, LISTINGS & RECOGNITION

ACCREDITATION

MiCOM Labs, Inc. an accredited laboratory complies with the international standard EN
ISO/IEC 17025. The company is accredited by the American Association for Laboratory
Accreditation (A2LA) www.a2la.org test laboratory number 2381.01. MiCOM Labs test
schedule is available at the following

URL
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Accredited Laboratory

AZLA has aceredited

MICOM LABS

Pleasanton, (4
for technical competence in the ficld of

Electrical Testing
This laboratory is accredited in accordance with the recognized International Standard ISOVIEC 17025:20035 General Requirements for

the Competence of Testing and Calibration Laboratories. This accreditation demonstrates technical competence for a defined scope and the
operation of a laboratory quality management system (refer fo joint ISO-ILAC-IAF Communigué dated 8 January 2009).

Presented this 14" day of April 2010.
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a2 orc®” - Tor the Accreditation Council
. 52 LP\ - Certificate Number 2381.01
’/,// ” !_N\I‘ Valid to November 30, 2011

For the lests or types of tests towhich this acereditalion applies, please refer to the laboratory s Elecirical Scope of Accreditation.
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LISTINGS
MiCOM Labs test facilities are listed by the following organizations;
North America

United States of America
Federal Communications Commission (FCC) Listing #: 102167

Canada
Industry Canada (IC) Listing #: 4143A
Japan Registration
VCCI Membership Number: 2959
o Radiated 3 meter site; Registration No. R-2881

e Line Conducted, Registration Nos. C-3181 & T-1470
e Emissions; Registration Nos. C-3180 & T-1469

RECOGNITION

APEC MRA (Asia-Pacific Economic Community Mutual Recognition Agreement)
Conformity Assessment Body (CAB) — MiCOM Labs

Test data generated by MiCOM Labs is accepted in the following countries under the APEC
MRA.

Country Recognition Body Phase | CAB Identification
No.
Australia Australian Communications and Media I
Authority (ACMA)
Hong Kong | Office of the Telecommunication Authority I
(OFTA)
Korea Ministry of Information and Communication I
Radio Research Laboratory (RRL) US0159
Singapore | Infocomm Development Authority (IDA) I
Taiwan National Communications Commission (NCC) I
Bureau of Standards, Metrology and Inspection
(BSMI) I
Vietnam Ministry of Information and Communications I
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1. TEST RESULT CERTIFICATE

Manufacturer: Axxcelera Broadband Tested By: MiCOM Labs, Inc.
Wireless, Inc 440 Boulder Court
1600 E.Parham Road Suite 200
Richmond Virginia 23228 Pleasanton
USA California, 94566, USA

EUT: Wireless Voice and Data Telephone:  +1 925 462 0304
Communication

Model: EHD-CPE3320-C10 Fax: +1 925 462 0306

S/N: Not Available

Test Date(s): 2nd to 5th August 2010 Website: www.micomlabs.com

STANDARD(S) TEST RESULTS
FCC Part 90 SubPart Z, RSS-197 EQUIPMENT COMPLIES

MiCOM Labs, Inc. tested the equipment mentioned in accordance with the requirements set
forth in the above standards. Test results indicate that the equipment tested is capable of
demonstrating compliance with the requirements as documented within this report.

Notes:

1. This document reports conditions under which testing was conducted and the results
of testing performed.

2. Details of test methods used have been recorded and kept on file by the laboratory.

3. Test results apply only to the item(s) tested.

Approved & Released for MiCOM Labs, Inc. by:

[ACCREDITED]

TESTING CERTIFICATE #2381.01

=) Sheds. Sk

Gre:?e/GrFi?/e ' Gordon Hurst
Quality Mardager MiCOM Labs, resident & CEO MiCOM Labs, Inc.
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2. REFERENCES AND MEASUREMENT UNCERTAINTY

2.1. Normative References
Ref. | Publication Year Title
() | FCC 47 CFR Part 90 2007 Code of Federal Regulations
SubPart Z
(@ii) | Industry Canada February | Wireless Broadband Access Equipment
2010 Operating in the Band 3650-3700 MHz
(iii) | ANSI C63.4 2009 American National Standards for Methods of
Measurement of Radio-Noise Emissions from
Low-Voltage Electrical and Electronic
Equipment in the Range of 9 kHz to 40 GHz
(iv) | CISPR 22/ 2008/ Limits and Methods of Measurements of Radio
EN 55022 2006 Disturbance Characteristics of Information
+A1:2007 | Technology Equipment
(v) | M3003 Edition 2 Expression of Uncertainty and Confidence in
Jan. 2007 | Measurements
(vi) | LAB34 Edition 1 The expression of uncertainty in EMC Testing
Aug 2002
(vii) | ETSITR 100 028 2001 Parts 1 and 2
Electromagnetic compatibility and Radio
Spectrum Matters (ERM); Uncertainties in the
measurement of mobile radio equipment
characteristics
(viii) | A2LA P101 9" June Reference to A2LA Accreditation Status — A2LA
2010 Advertising Policy
(xiv) | FCC (OET) 15" April Compliance Management Guidance for
2010 Wireless Broadband Services Operating in the
3650-3700 MHz Band
2.2. Test and Uncertainty Procedures

Conducted and radiated emission measurements were conducted in accordance with
American National Standards Institute ANSI C63.4, listed in the Normative References

section of this report.

Measurement uncertainty figures are calculated in accordance with ETSI TR 100 028

Parts 1 and 2.

Measurement uncertainties stated are based on a standard uncertainty multiplied by a
coverage factor k = 2, providing a level of confidence of approximately 95 % in
accordance with UKAS document M 3003 listed in the Normative References section of

this report.

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs Inc, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title:  Axxcelera EHD-CPE3320-C10

To: FCC Part 90 SubPart Z, RSS-197
Serial #  AXXC15-U1 Rev A
Issue Date: 5th October 2010
Page: 10 of 144

3. PRODUCT DETAILS AND TEST CONFIGURATIONS

3.1. Technical Details
Details | Description
Purpose: | Test of the Axxcelera EHD-CPE3320-C10 to FCC
Part 90 SubPart Z, RSS-197 regulations.
Applicant: | Axxcelera Broadband Wireless, Inc

1600 E.Parham Road
Richmond Virginia 23228
USA

Manufacturer: | As Applicant

Laboratory performing the tests:

MiCOM Labs, Inc.
440 Boulder Court, Suite 200
Pleasanton, California 94566 USA

Test report reference number:

AXXC15-U1 Rev A

Date EUT received:

3" August 2010

Dates of test (from - to):

2nd to 5th August 2010

Standard(s) applied:

FCC Part 90 SubPart Z, RSS-197

No of Units Tested: | 1
Type of Equipment: | Subscriber Station (CPE)
Model: | EHD-CPE3320-C10

Location for use:

Outdoor use only

Installation Type:

Fixed Wireless

Declared Frequency Range(s):

Transmit; 3650 - 3700 MHz
Receiver: 3650 - 3700 MHz

Type of Technology: | WiMAX, 802.16-2004
Type of Modulation: | BPSK, QPSK, 16QAM, 64QAM
Operational Bandwidths: | 3.5, 5, 7 MHz
Declared Maximum Output Power: | +24 dBm
ITU Emission Designator: 3.5 MHz 5 MHz 7 MHz
3M1DXW 4M5DXW 6M3DXW
Transmit/Receive Operation: | OFDM Time Division Duplex (TDD)
Software Revision: | 3.8.3
Hardware Revision: | Prototype

Rated Input Voltage and Current:

POE Operation
Input: 120Vac 60Hz
Output: 48Vdc 0.6A

Operating Temperature Range:

Client declared: -33°C to +55°C

Clock/Oscillator(s):

160kHz, 40MHz, 200 MHz

Frequency Stability:

+20 ppm /year

Equipment Dimensions:

3!’ X 8” X 8”

Weight:

2 Ibs

Primary function of equipment:

Wireless Voice, Video and Data Communication
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3.2.  Scope of Test Program

The scope of the test program was to test the Axxcelera EHD-CPE3320-C10 for compliance
against;-

FCC 47 CFR Part 90, Subpart Z and Industry Canada RSS-197 regulatory
requirements.

The Axxcelera EHD-CPE3320-C10 has three operational bandwidths 3.5, 5, 7 MHz and
employs four modulation schemes BPSK, QPSK, 16QAM, 64QAM in the frequency range
3650 to 3700 MHz.

Transmission Restrictions
Per Part 90 SubPart Z, 90.1319 “equipment incorporating a restricted contention based
protocol may operate in and shall only tune over, the lower 25 MHz of this frequency band”.

The Axxcelera EHD-CPE3320-C10 (CPE) is a client device which operates under control of a
master Access Point (ETDAP-C9). The master device incorporates an unrestricted contention
based protocol and the frequency range covers the entire 50 MHz frequency band (3650 to
3700 MHz). As this is a CPE no contention based protocol results have been included in this
report. Unrestricted contention based protocol results are provided in MiCOM Labs test
report AXXC14-U1 dated 28™ May 2010.
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3.3.  Equipment Model(s) and Serial Number(s)
EUT/ Manufacturer Equipment Description Model No. Serial No.
Support (Including Brand Name)
EUT Axxcelera ExcelMAX 3650 MHz EHD- Not Available
Transceiver CPE3320-C10
EUT PowerDSine DC Power Injector 3001 R08486050055
ac/dc Adapter 652101
100-240Vac 50-60Hz, 0.6A
DC O/P 48Vdc 1A
Support Dell Laptop Computer
3.4. Antenna Details
Antenna Type Gain (dBi) Manufacturer Model No. Serial No.
Integral — Directional 16.0 Gemtek AWM2M-50000 N/A

3.5. Cabling and I/O Ports

Number and type of I/O ports

1. 10/100 BT Ethernet with POE 48 Vdc

2. Antenna Port
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3.6. Test Configurations

Test Matrix V’s Variants

Parameter Operational Mode Test Conditions Bandwidths
(MHZz)
99% Occupied BW
Output power Modulated -
BPSK QPSK, 16QAM, Ambient, 48 Vdc 35,57
Spectrum Mask 64QAM
Power Spectral
Density
. . Temperature
Frequency Stability CW (Single Tone) and Voltage Variations N/A
Conducted Spurious Modulated - BPSK Ambient, 48 Vdc 3.5
Emissions
Radiated Spurious Modulated - BPSK Ambient, 48 Vdc 3.5
missions
A Wireline Modulated - BPSK Ambient, 48 Vdc 3.5
missions
Test Frequencies
Modulation
Bandwidth BPSK, QPSK, 16QAM, 64QAM
(MHz) Low Mid High
(MH2z) (MH2z) (MH2z)
3.5 3651.75 3675.00 3698.25
5 3652.5 3675.00 3697.5
7 3653.5 3675.00 3696.5
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Test Set-Up

Test software was available to exercise the Subscriber Station and the equipment was tested
using the following test configuration.

Environmental Chamher

Subscriber Station

48vdc | |
POE | 1%"00BT |} EHD-CPE3320-C10 o=
1
Attn

RF Coupler | |

Spectrum Analyzer e—____—N

115 Vac 60 Hz

Power
Meter

Test Set-Up

3.7. Equipment Modifications

The following modifications were required to bring the equipment into compliance:

1. Internal Ethernet connection between the chassis and PCB, requires use of a ferrite
bead. Gemtek cable assembly part number 220-300-0047R (Supplied by LTW).

3.8. Deviations from the Test Standard

The following deviations from the test standard were required in order to complete the test
program:

1. NONE

3.9. Subcontracted Testing or Third Party Data

1. NONE
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4. TEST SUMMARY

List of Measurements
The following table represents the list of measurements required under the FCC CFR47 Part 90,
and Industry Canada RSS-Gen.

Subpart Z and

Section(s) Test Items Description Condition Result Test
Report
Section
2.1049 Occupied Bandwidth Conducted Complies 511
Bandwidth measurement(s)
2.1046; EIRP Rated Modulated Output Conducted Complies 5.1.2
90.1321 (a) Power Power
2.1046; Power Spectral | Maximum Spectral | Conducted Complies 51.3
90.1321 (a) Density Density
Subpart C Maximum Exposure to radio Radiated Calculation 514
90.1217 Permissible frequency energy
55 Exposure levels
2.1055(a)(1) | Frequency Includes Conducted | Complies 5.1.5
Stability temperature and
voltage variations
2.1051; Spectrum Emissions from the | Conducted Complies 5.1.6
90.1323 Mask & antenna port
Spurious
Emissions
2.1053: Radiated Spurious emissions | Radiated Complies 51.7
90.1323 Spurious
ANSI/TIA- Emissions
603,
2.1053: Receiver Spurious emissions | Radiated Complies 51.8
90.1323 Spurious
ANSI/TIA- Emissions
603
15.107 AC Wireline Emissions Conducted Complies 5.1.9
cEs-003 | Gonducted | 150 kHz—30 MHz

Note 1: Test results reported in this document relate only to the items tested

Note 2: The required tests demonstrated compliance as per client declaration of test configuration,
monitoring methodology and associated pass/fail criteria
Note 3: Section 3.7 ‘Equipment Modifications’ highlight the equipment modifications that were required
to bring the product into compliance with the above matrix
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M C Title:  Axxcelera EHD-CPE3320-C10

5. TEST RESULTS

5.1. Device Characteristics

5.1.1. Occupied Bandwidth

FCC 47 CFR Part 90, Subpart Z; 2.1049;

Test Procedure
The transmitter terminal of EUT was connected to the input of the spectrum analyzer set to

measure the 99% occupied bandwidth. The system highest power setting was selected with

modulation ON.

The test methodology employed for measuring Occupied Bandwidth can be found in Section
2.1 Normative References, ref viii “Compliance Management Guidance for Wireless Broadband
Services Operating in the 3650-3700 MHz Band”, see Band Power Measurement.

Test Set-up is shown in Section 3.6 Test Configuration

Ambient conditions.
Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar
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3.5 MHz Bandwidth
99% Bandwidth
Center
Frequency BPSK QPSK 16 QAM 64QAM

(MHz)

3651.75 3.142 3.142 3.142 3.142

3675.00 3.142 3.142 3.142 3.142

3698.25 3.156 3.142 3.142 3.142
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Channel 3651.75, 3.5 MHz BPSK 99% Bandwidth

Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 8.81 dBm VBW 200 kHz
40 dBm 3.65112575 GHz SWT 7 ms unit dBm
4
30.2 dB Offset vi|[T1] g.81 dBnm
3.65112575 GHZ
3 oP 314228457 WAz
vVT1 [T1] 4.77 dB
2 3.65014379 GHZ
VTe [T1] 4.30 dBn]
1 3.65328607 GHZ
1
?MWM"’WWWMF‘%Z
-1 wf/// \\MW
—2 M P A, V\/\_\/\\/
-3
-4
-5
-6
Center 3.65175 GHz 700 kHz/ Span 7 MHz
Date: 3_.AUG.2010 10:41:00
Channel 3651.75, 3.5 MHz QPSK 99% Bandwidth
Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 9.11 dBm VBW 200 kHz
40 dBm 3.65156062 GHz SWT 7 ms unit dBm
4
30.2 dB Offset vi|[T1] d.11 dBm
3.65156062 GHZ
3 oP 314228457 WAz
vVT1 [T1] 4.36 dB
2 3.65014379 GHZ
VT [T1] 4.30 dBn]
1 3.65328607 GHZ
1 v
T; "~ ,NMA/\'\MML\/MM'\MMW ./VTZ
-1 /\/J// \W
N o e VN M
-3
-4
-5
-6
Center 3.65175 GHz 700 kHz/ Span 7 MHz

Date: 3.AUG.2010

10:32:04
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Channel 3651.75, 3.5 MHz 16QAM 99% Bandwidth

Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 8.82 dBm VBW 200 kHz
40 dBm 3.65229008 GHz SWT 7 ms unit dBm
4
30.2 dB Offset vi|[T1] g.82 dBnm
3.65229008 GHZ|
3 oP 314228457 WAz
vVT1 [T1] q.76 dB
2 3.65014379 GHZ
VTe [T1] 4.03 dBnj
1 3.65328607 GHZ
1
TWM MM?Z
-1 /\ﬁﬂ] \\x\“m
-2 e ™™ AV\Anﬁh\V\vWL\
-3
-4
-5
-6
Center 3.65175 GHz 700 kHz/ Span 7 MHz

Date: 3_.AUG.2010 10:34:43
Channel 3651.75, 3.5 MHz 64QAM 99% Bandwidth
Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 7.57 dBm VBW 200 kHz
40 dBm 3.65191132 GHz SWT 7 ms unit dBm
4
30.2 dB Offset vi|[T1] 71.57 dBm
3.65191132 GHZ
3 oP 314228457 WAz
vVT1 [T1] 4.58 dB
2 3.65014379 GHZ
VT [T1] 4.97 dBn
3.65328607 GHZ
1 1
?}v.,,~MNAMf-~A~v«!v~www~4»AwM,ﬂnﬁg
; J‘ﬂ// \\\vw
—2 vavwvv “wAMMAM/ \”\Aﬁwn
-3
-4
-5
-6
Center 3.65175 GHz 700 kHz/ Span 7 MHz

Date:

3.AUG.2010 10:37:59
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Channel 3675, 3.5 MHz BPSK 99% Bandwidth

Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref LvI 8.12 dBm VBW 200 kHz
40 dBm 3.67443186 GHz SWT 7 ms uUnit dBm
4
30.2 dB Offset vi|[T1] g.12 dBnm
3.67443186 GHZz
3 oP 314228457 WAz
vVT1 [T1] 4.04 dB
2 3.67339379 GHZz|
VTe [T1] 4.50 dBn]
. 3.67653607 GHZz
1
?Fvﬂﬂw/**vw“xhvﬂﬁ\wmﬁ«ﬁ4hﬂ$¢AﬁVUv~TZ
) u/”/} \vkkvx
2 Anfar™ M e
$“MFV/JWJN ) \W\ww\““wm
-3
-4
-5
-6l
Center 3.675 GHz 700 kHz/ Span 7 MHz

Date: 3.AUG.2010 10:45:41
Channel 3675, 3.5 MHz QPSK 99% Bandwidth
Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 7.08 dBm VBW 200 kHz
40 dBm 3.67460020 GHz SWT 7 ms unit dBm
Al
30.2 dB Offset vi|[T1] 7.08 dBnm
3.67460020 GHZz
3 oP 314228457 WAz
vVT1 [T1] 4.93 dB
2 3.67339379 GHZz|
VT [T1] 4.23 dBn|
3.67653607 GHZz
1 1
?AWWMW}Z
-1 /fﬂﬂ/ \\vak
_21 AN M
wwaWMvJ ¥*wn\V“M«\
-3
-4
-5
-6l
Center 3.675 GHz 700 kHz/ Span 7 MHz

Date:

3.AUG.2010 10:56:48
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Channel 3675, 3.5 MHz 16QAM 99% Bandwidth

Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 8.26 dBm VBW 200 kHz
40 dBm 3.67488076 GHz SWT 7 ms unit dBm
4
30.2 dB Offset vi|[T1] 8.26 dBn
3.67488076 GHZ
3 oP 314228457 WAz
vVT1 [T1] 4.64 dB
2 3.67339379 GHZ
VTe [T1] 4.26 dBn|
. 3.67653607 GHZ
1
T}y«m~krwavammeﬁ“N\~d¢hndv»ﬁmn/~;ﬁ?
-1 (\/)// \\\\
—2 MM Py
MW VW\W\M
-3
-4
-5
-6
Center 3.675 GHz 700 kHz/ Span 7 MHz

Date: 3.AUG.2010 10:52:32
Channel 3675, 3.5 MHz 64QAM 99% Bandwidth
Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref LvI 8.25 dBm VBW 200 kHz
40 dBm 3.67544188 GHz SWT 7 ms unit dBm
4
30.2 dB Offset vi|[T1] g.25 dBnm
3.67544188 GHZz
3 oP 314228457 WAz
vVT1 [T1] 4.72 dB
2 3.67339379 GHZz|
VT2 [T1] 4.27 dBn
N 3.67653607 GHZz

T
M,

A

Center 3.675 GHz 700 kHz/ Span 7 MHz

Date: 3.AUG.2010 10:53:56
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Channel 3698.25, 3.5 MHz BPSK 99% Bandwidth

Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 8.19 dBm VBW 200 kHz
40 dBm 3.69871994 GHz SWT 7 ms unit dBm
4
30.2 dB Offset vi|[T1] 4.19 dBnm
3.69871994 GHz
3 OP 3.15631263 MHZ
vVT1 [T1] 3.62 dB
2 3.69662976 GHz
VTe [T1] 3.17 dBnj
3.69978607 GHz

T
.

Center 3.69825 GHz

700 kHz/

Span 7

MHz

Date: 3.AUG.2010 11:00:51
Channel 3698.25, 3.5 MHz QPSK 99% Bandwidth
Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref LvI 8.33 dBm VBW 200 kHz
40 dBm 3.69772395 GHz SWT 7 ms uUnit dBm
4
30.2 dB Offset vi|[T1] g.33 dBnm
3.69772395 GHZz|
3 oP 314228457 WAz
vVT1 [T1] §.11 dB
2 3.69664379 GHZz
VT [T1] 3.75 dBnj
N 3.69978607 GHZz
1
i}wq~A-wrv~ka/Mm/M~MV¢A~¢«~4wwwAk~ﬁg
-1 MMVV/ \A\-“
N WN et S
-3
-4
-5
-6l
Center 3.69825 GHz 700 kHz/ Span 7 MHz

Date:

3.AUG.2010 11:14:12
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Channel 3698.25, 3.5 MHz 16QAM 99% Bandwidth

Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 8.45 dBm VBW 200 kHz
40 dBm 3.69926703 GHz SWT 7 ms unit dBm
4
30.2 dB Offset vi|[T1] 8.45 dBnm
3.69926703 GHZ
3 oP 314228457 WAz
vVT1 [T1] 4.51 dB
2 3.69664379 GHZ
VTe [T1] 4.10 dBn|
1 3.69978607 GHZ
1
%WW‘VW’NJ"‘VW“V A '\AJL\V\J'%Z
-1 /‘f‘// \\\k
2 MM 7] et %
-3
-4
-5
-6
Center 3.69825 GHz 700 kHz/ Span 7 MHz

Date: 3_.AUG.2010 11:18:39
Channel 3698.25, 3.5 MHz 64QAM 99% Bandwidth
Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 7.34 dBm VBW 200 kHz
40 dBm 3.69817285 GHz SWT 7 ms unit dBm
4
30.2 dB Offset vi|[T1] 7.34 dBm
3.69817]285 GHZ
3 oP 314228457 WAz
vVT1 [T1] g4.25 dB
2 3.69664379 GHZ
VT [T1] 4.02 dBn]
3.69978607 GHZ
1 1
3}mww~wv-bvﬁ~ww~ﬂb”V\VV"\>wv«vAkm~¢ﬁg
-1 A,J/\(// \\“‘
- U,NWVVjv ”N\Avxu
Y W"\\N\/\\
-3
-4
-5
-6
Center 3.69825 GHz 700 kHz/ Span 7 MHz

Date: 3.AUG.2010

11:21:12
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5 MHz Bandwidth
99% Bandwidth
Center
Frequency BPSK QPSK 16 QAM 64QAM

(MHz)

3652.50 4.509 4.509 4.509 4.509

3675.00 4.509 4.509 4.509 4.509

3697.50 4.509 4.509 4.509 4.509
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Channel 3652.5, 5 MHz BPSK 99% Bandwidth

Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 7.04 dBm VBW 200 kHz
40 dBm 3.65230962 GHz SWT 10 ms unit dBm
¢ 30.2 dB Offset vi|[T1] 7.04 dBm
3.65230962 GHZ
3 oP 50907804 WAz
vVT1 [T1] 4.11 dB
2 3.65020541 GHZ
VT2 [T1] 4.32 dBn|
3.65471443 GHZ
1 4

Ny,

Center 3.6525 GHz 1 MHz/ Span 10 MHz
Date: 3.AUG.2010 12:00:30
Channel 3652.5, 5 MHz QPSK 99% Bandwidth
Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 7.16 dBm VBW 200 kHz
40 dBm 3.65259018 GHz SWT 10 ms unit dBm
4
30.2 dB Offset vi|[T1] 7.16 dBm
3.65259018 GHz|
3 oP 50907804 WAz
vVT1 [T1] 4.53 dB
2 3.65020541 GHz|
VT2 [T1] 4.64 dBn|
3.65471443 GHZz
1 H
T1 _va~M~*~»uuv~A«,vaww~»~~vv*»4~,¢ﬁ2
_1 I \
-2 MNWUW/J \Q*WVuN~
Arnf””’wv" *Mﬁr\\“wkqA
-3
-4
-5
-6

Center 3.6525 GHz

1 MHz/

Date:

3.AUG.2010 11:52:36

Span 10 MHz
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Channel 3652.5, 5 MHz 16QAM 99% Bandwidth

Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 6.91 dBm VBW 200 kHz

40 dBm 3.65279058 GHz SWT 10 ms unit dBm

¢ 30.2 dB Offset vi|[T1] .91 dBni
3.6527%058 GHz

3 oP 45090 z
vVT1 [T1] 4.09 dB

2 3.65020541 GHZ
VTe [T1] 4.59 dBn]

3.65471443 GHZz

T
L/ Ly

Center 3.6525 GHz 1 MHz/ Span 10 MHz

Date: 3.AUG.2010 11:54:46

Channel 3652.5, 5 MHz 64QAM 99% Bandwidth

Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 7.09 dBm VBW 200 kHz

40 dBm 3.65234970 GHz SWT 10 ms unit dBm

¢ 30.2 dB Offset vi|[T1] 7.09 dBnm
3.65234970 GHZ

3 oP 50907804 WAz
vVT1 [T1] 4.10 dB

2 3.65020541 GHZ
VT [T1] 4.15 dBn|

3.65471443 GHZz

?Aw/VM-~n~*“~wJ§ww-”\A»AwwM~u g

. |
A N

Center 3.6525 GHz 1 MHz/ Span 10 MHz

Date: 3.AUG.2010 11:57:24
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Channel 3675, 5 MHz BPSK 99% Bandwidth

Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 6.88 dBm VBW 200 kHz
40 dBm 3.67478958 GHz SWT 10 ms unit dBm
¢ 30.2 dB Offset vi|[T1] .88 dBni
3_6747%958 GHz
3 oP 45090 z
vVT1 [T1] 4.12 dB
2 3.67270541 GHZ
VTe [T1] 3.99 dBnj
3.67721443 GHZ
1 4

A,wﬂfhymfﬂwu wwwvvvm\UMva
-3
-4
-5
-6
Center 3.675 GHz 1 MHz/ Span 10 MHz
Date: 3_.AUG.2010 12:06:06
Channel 3675, 5 MHz QPSK 99% Bandwidth
Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 6.62 dBm VBW 200 kHz
40 dBm 3.67478958 GHz SWT 10 ms unit dBm
4
30.2 dB Offset vi|[T1] .62 dBni
3.67478958 GHZ
3 oP 45090 z
vVT1 [T1] 4.50 dB
2 3.67270541 GHZ
VT2 [T1] 3.77 dBn
3.67721443 GHZ
1 p e

T
.

Center 3.675 GHz 1 MHz/ Span 10 MHz

Date: 3.AUG.2010 12:07:50
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Channel 3675, 5 MHz 16QAM 99% Bandwidth

Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 6.70 dBm VBW 3 MHz
40 dBm 3.67486974 GHz SWT 10 ms unit dBm
¢ 30.2 dB Offset vi|[T1] _70 dBni
3_6748%974 GHz
3 oP 45090 z
vVT1 [T1] 3.63 dB
2 3.67270541 GHZ
VTe [T1] 4.19 dBn|
3.67721443 GHZ
1 p e
$}h~,A»mmw~uM—~A»xJMw»d¢~»¢wwmnmv Iz

Center 3.675 GHz 1 MHz/ Span 10 MHz

Date: 3.AUG.2010 12:12:11

Channel 3675, 5 MHz 64QAM 99% Bandwidth

Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 6.72 dBm VBW 3 MHz
40 dBm 3.67434870 GHz SWT 10 ms unit dBm
4
30.2 dB Offset vi|[T1] .72 dBm
3.67434870 GHZ
3 oP 50907804 WAz
vVT1 [T1] 4.10 dB
2 3.67270541 GHZ
VT2 [T1] 4.62 dBn|

3.67721/443 GHZz

—

Center 3.675 GHz 1 MHz/ Span 10 MHz

Date: 3.AUG.2010 12:13:31
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Channel 3697.5, 5 MHz BPSK 99% Bandwidth

Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 6.83 dBm VBW 200 kHz
40 dBm 3.69755010 GHz SWT 10 ms unit dBm
4
30.2 dB Offset vi|[T1] .83 dBn
3.69755010 GHZ|
3 oP 50907804 WAz
vVT1 [T1] 4.71 dB
2 3.69520541 GHZ
VT2 [T1] 4.42 dBn
3.69971443 GHZ

|
e

Center 3.6975 GHz

1 MHz/

Span 10 MHz

Date: 3.AUG.2010 12:16:39
Channel 3697.5, 5 MHz QPSK 99% Bandwidth
Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref LvI 6.84 dBm VBW 200 kHz
40 dBm 3.69608717 GHz SWT 10 ms unit dBm
¢ 30.2 dB Offset vi|[T1] .84 dBni
3.6960%717 GHz|
3 oP 45090 z
vVT1 [T1] 4.81 dB
2 3.69520541 GHz|
VT [T1] 4.10 dBn|
3.69971443 GHZz|

T
M

Center

Date:

3.6975 GHz

3.AUG.2010 12:18:15

1 MHz/

Span 10 MHz
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Channel 3697.5, 5 MHz 16QAM 99% Bandwidth

Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvli 6.79 dBm VBW 200 kHz
40 dBm 3.69829158 GHz SWT 10 ms Unit dBm
4
30.2 gB Offset vi|[Ta] .79 dB
3.69829158 GHZ
3 oP Z-5090 z
vT1 [T1] 4.49 dBn|
2 3.69520541 GHZ
VT2 [T1] 4.03 dB
3.69971/443 GHZz|
1 i
%WMMM T2
; NA/ \\\\N
_21 Wk M,
MM \M\
-3
-4
-5i
-6
Center 3.6975 GHz 1 MHz/ Span 10 MHz
Date: 3.AUG.2010 12:20:40
Channel 3697.5, 5 MHz 64QAM 99% Bandwidth
Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvli 7.22 dBm VBW 200 kHz
40 dBm 3.69769038 GHz SWT 10 ms Unit dBm
4
30.2 gB Offset vi|[Ta] 41.22 dB
3.69769038 GHZ
3 oP Z 50907804 WAz
vT1 [T1] 4.15 dBn|
2 3.69520541 GHZ
VT2 [T1] 4.20 dB
3.69971/443 GHZz|
B +
?&w”«/wnwmwnn»aNM»V-xwwwnAA‘AnM~4\~ T2
_1 /’vj/ \
-2 aane] km\r\ﬂﬁd~uh\~k
-3
-4
-5i
-6
Center 3.6975 GHz 1 MHz/ Span 10 MHz

Date:

3.AUG.2010

12:22:11
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7 MHz Bandwidth
99% Bandwidth
Center
Frequency BPSK QPSK 16 QAM 64QAM

(MHz)

3653.50 6.285 6.285 6.257 6.285

3675.00 6.285 6.257 6.257 6.285

3696.50 6.285 6.285 6.285 6.313

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs Inc, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title:  Axxcelera EHD-CPE3320-C10

M I_a bS ~To: FCC Part 90 SubPart Z, RSS-197
Serial #  AXXC15-U1 Rev A
Issue Date: 5th October 2010
Page: 35 of 144

Channel 3653.5, 7 MHz BPSK 99% Bandwidth

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 8.75 dBm VBW 300 kHz
40 dBm 3.65320541 GHz SWT 5 ms unit dBm
4
30.2 dB Offset vi|[T1] 4.75 dBnm
3.65320541 GHz
3 oP 6. 28456914 WAz
vVT1 [T1] 4.20 dB
2 3.65031563 GHz
VTe [T1] 4.16 dBnj
1 3.65660020 GHz
1
ﬁngMrw~wﬂﬁw~¢w«XkJMwhmvvdwﬂ~M»u.ﬁ?
-1 ',//// \\&“
-2 NMﬂNNJ laas N1 M\A\MN
-3
-4
-5
-6
Center 3.6535 GHz 1.4 MHz/ Span 14 MHz

Date: 3.AUG.2010 12:26:08
Channel 3653.5, 7 MHz QPSK 99% Bandwidth
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 8.77 dBm VBW 300 kHz
40 dBm 3.65385070 GHz SWT 5 ms unit dBm
Al
30.2 dB Offset vi|[T1] g.77 dBm
3.65385070 GHz
3 oP 6. 28456914 WAz
vVT1 [T1] 4.00 dB
2 3.65031563 GHz|
VT [T1] 4.76 dBnj
3.65660020 GHz

Center 3.6535 GHz 1.4 MHz/ Span 14 MHz

Date: 3.AUG.2010 12:27:48
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Channel 3653.5, 7 MHz 16QAM 99% Bandwidth

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 8.61 dBm VBW 300 kHz
40 dBm 3.65427154 GHz SWT 5 ms unit dBm
4
30.2 @B Offset vi|[T1] g.61 dBm
3.65427154 GHz
3 OP 6.25651303 MHZ
vVT1 [T1] §.31 dB
2 3.65034369 GHz
VTe [T1] 4.84 dBnj
1 3.65660020 GHz
* rmwww JI2

Center 3.6535 GHz 1.4 MHz/ Span 14 MHz

Date: 3.AUG.2010 12:29:57
Channel 3653.5, 7 MHz 64QAM 99% Bandwidth
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 8.59 dBm VBW 300 kHz
40 dBm 3.65390681 GHz SWT 5 ms unit dBm
Al
30.2 dB Offset vi|[T1] 4.59 dBnm
3.65390681 GHz
3 oP 6. 28456914 WAz
vVT1 [T1] §.29 dB
2 3.65034369 GHz|
VT [T1] 3.92 dBnj
. 3.65662826 GHz
1
fwmwmkig

1.4 MHz/ Span 14 MHz

Center 3.6535 GHz

Date: 3.AUG.2010 12:31:15
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Channel 3675, 7 MHz BPSK 99% Bandwidth

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 8.32 dBm VBW 300 kHz
40 dBm 3.67414429 GHz SWT 5 ms unit dBm
4
30.2 dB Offset vi|[T1] g.32 dBnm
3.67414429 GHz
3 oP 6. 28456914 WAz
vVT1 [T1] 4.12 dB
2 3.67181563 GHz
VTe [T1] 4.10 dBnj
1 3.67810020 GHz
1
TWMWW%Z
_1 / \VN&N
-2 ~wMWMM/ A
NN4Arf“~w” v \V“AU\*kN
-3
-4
-5
-6
Center 3.675 GHz 1.4 MHz/ Span 14 MHz

Date: 3_.AUG.2010 12:34:26
Channel 3675, 7 MHz QPSK 99% Bandwidth
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 8.35 dBm VBW 300 kHz
40 dBm 3.67394790 GHz SWT 5 ms unit dBm
4
30.2 dB Offset vi|[T1] 4.35 dBnm
3.67394790 GHZ
3 OP 6.25651303 MHZ
vVT1 [T1] §.82 dB
2 3.67184369 GHZ
VT [T1] 4.07 dBnj
. 3.67810020 GHZ
1
7} ~XL~w,xAWM~wAAV~AMWWW¢ﬁg
-1 Nl\/\’/ \M’v\
P ] M
Mﬂw WM
-3
-4
-5
-6
Center 3.675 GHz 1.4 MHz/ Span 14 MHz

Date: 3.AUG.2010 12:35:42
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Channel 3675, 7 MHz 16QAM 99% Bandwidth

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 8.23 dBm VBW 300 kHz
40 dBm 3.67613627 GHz SWT 5 ms unit dBm
4
30.2 dB Offset vi|[T1] g.23 dBnm
3.67613627 GHZ
3 OP 6.25651303 MHZ
vVT1 [T1] gq.42 dB
2 3.67184369 GHZ
VTe [T1] 4.25 dBnj
3.67810020 GHZ
1 1
rww “ X A AW\,RZ
-1 ”wwvj \Kﬁﬁ~
—2f ar MMy
MW "lw
-3
-4
-5
-6
Center 3.675 GHz 1.4 MHz/ Span 14 MHz
Date: 3.AUG.2010 12:37:54
Channel 3675, 7 MHz 64QAM 99% Bandwidth
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 8.34 dBm VBW 300 kHz
40 dBm 3.67453707 GHz SWT 5 ms unit dBm
4
30.2 dB Offset vi|[T1] g.34 dBnm
3.67453707 GHZ
3 oP 6. 28456914 WAz
vVT1 [T1] 4.14 dB
2 3.67181563 GHZ
VT [T1] 4.46 dBnj
1 3.67810020 GHZ
1
'?1 IV S M%ﬁz
-1 JwJu/ k%kw&v
2 AW Ny,
AMJWJMM V\\*A&&xﬁM
-3
-4
-5
-6

Center 3.675 GHz

Date:

3.AUG.2010 12:39:42

1.4 MHz/

Span 14 MHz
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Channel 3696.5, 7 MHz BPSK 99% Bandwidth

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 8.64 dBm VBW 300 kHz
40 dBm 3.69671042 GHz SWT 5 ms unit dBm
4
30.2 dB Offset vi|[T1] 4.64 dBnm
3.69671042 GHZ
3 oP 6. 28456914 WAz
vVT1 [T1] 4.39 dB
2 3.69331563 GHZ
VTe [T1] 4.85 dBn]
1 3.69960020 GHZ
1
?E“JWMWW“ArW~’Mﬂ”“VJMA»Mww~uwxMMnmvﬁ?
’ ,‘W// \\”"\/
- M SV
-3
-4
-5
-6
Center 3.6965 GHz 1.4 MHz/ Span 14 MHz
Date: 3_.AUG.2010 12:42:06
Channel 3696.5, 7 MHz QPSK 99% Bandwidth
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 8.54 dBm VBW 300 kHz
40 dBm 3.69701904 GHz SWT 5 ms unit dBm
4
30.2 dB Offset vi|[T1] 4.54 dBm
3.69701904 GHZ
3 oP 6. 28456914 WAz
vVT1 [T1] 4.25 dB
2 3.69331563 GHZ
VT [T1] 4.03 dBnj
1 3.69960020 GHZ
1 Y
A?rw ¢%?
-1 VMMﬂ/ \x\\dw
-2 wwﬂﬂfvm ““\»VNM
-3
-4
-5
-6

Center 3.6965 GHz

Date: 3.AUG.2010

1.4 MHz/

12:43:32

Span 14 MHz
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Channel 3696.5, 7 MHz 16QAM 99% Bandwidth

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 8.38 dBm VBW 300 kHz
40 dBm 3.69550401 GHz SWT 5 ms unit dBm
4
30.2 dB Offset vi|[T1] 4.38 dBnm
3.69550401 GHZ
3 oP 6. 28456914 WAz
vVT1 [T1] 3.61 dB
2 3.69331563 GHZ
VTe [T1] 4.08 dBnj
1 3.69960020 GHZ
1
?rmmMMNMmeMNtWVMWWV~W~MNNQT
-1 ¢ﬂJﬂ} \\A‘h*
_2 pMM*N" Sl kwquw\
-3
-4
-5
-6
Center 3.6965 GHz 1.4 MHz/ Span 14 MHz

Date: 3_.AUG.2010 12:45:32
Channel 3696.5, 7 MHz 64QAM 99% Bandwidth
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 8.58 dBm VBW 300 kHz
40 dBm 3.69502705 GHz SWT 5 ms unit dBm
4
30.2 dB Offset vi|[T1] 4.58 dBnm
3.69502705 GHZ
3 oP 6.31262525 WAz
vVT1 [T1] 4.09 dB
2 3.69331563 GHZ
VT2 [T1] 4.04 dBn|
1 3.69962826 GHZ
1
'?fw wvvmxvmkva\r¢~ﬁh,wthgwﬁﬁg
-1 V$M// \\“VN
-2 W/MJTJNNJMWUM» Wkﬂﬁw
-3
-4
-5
-6
Center 3.6965 GHz 1.4 MHz/ Span 14 MHz

Date:

3.AUG.2010 12:47:00
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Laboratory Measurement Uncertainty for Power Measurements

Measurement uncertainty +1.33 dB
Traceability
Method Test Equipment Used

Measurements were made per work 0070, 0116, 0158, 0193, 0252, 0313, 0314.
instruction WI-03 ‘Measurement of RF

Spectrum Mask’
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5.1.2. Peak Output Power

FCC 47 CFR Part 90, Subpart Z; §90.1321(a)

The following power limits apply to the 3650 — 3675 MHz band.

Base and fixed stations are limited to 25W/25 MHz equivalent isotropically radiated power
(EIRP). In any event the peak EIRP power density shall not exceed 1 Watt (+30 dBm) in any
one Megahertz slice of spectrum.

Power Limit 3.5 MHz Channel Spacing = +35.4 dBm
Power Limit 5 MHz Channel Spacing = +37.0 dBm
Power Limit 7 MHz Channel Spacing = +38.4 dBm

Test Procedure

The test methodology employed for measuring Peak Output Power can be found in Section
2.1 Normative References, ref viii “Compliance Management Guidance for Wireless Broadband
Services Operating in the 3650-3700 MHz Band”, see Band Power Measurement.

Test Set-up is shown in Section 3.6 Test Configuration

Ambient conditions.
Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar

MAXIMUM OUTPUT POWER V'S ANTENNA GAIN
Power Limit Channel Spacing V’s Antenna Gain

Antenna Type Channel Gain (dBi) | EIRP Limit | Maximum Permissible
Spacing (dBm) Conducted Power
(MH2) (dBm)
3.5 +35.4 +20.4
5 16.0 +37.0 +22.0
7 +38.4 +23.4
Directional
3.5 +35.4 +25.4
5 11.0 +37.0 +27.0
7 +38.4 +28.4

Maximum Permissible Conducted Power = EIRP — Antenna Gain + 1 dB antenna cable loss
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';f H , Title:  Axxcelera EHD-CPE3320-C10

3.5 MHz Bandwidth

Conducted Power Limit for 11 dBi antenna: +25.4 dBm

Peak Output Power
Frgg;‘;rcy BPSK QPSK 16 QAM 64QAM Ml:ﬂnggfnm
(MH) (+dBm) (+dBm) (+dBm) (+dBm) @8
3651.75 +25.02 +25.21 +25.15 +25.10 -0.19
3675.00 +24.62 +24.75 +24.68 +24.70 -0.65
3698.25 +24.79 +24.85 +24.78 +24.82 -0.55

Note: Output power must be attenuated 5 dB for use with 16 dBi antenna (limit +20.4 dBm)
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Channel 3651.75, 3.5 MHz BPSK Peak Output Power

Marker 1 [T1] RBW 50 kHz  RF Att 20 dB
Ref Lvl 8.81 dBm VBW 200 kHz
40 dBm 3.65112575 GHz swT 7 ms Unit dBm
4
30.2 dB Offset va|rran g.81 dBnm
3.65112575 GHz
3 CH{PWR 7502 dBm
CH|BW 3.50000000 MHz
2
. 1

co
co ‘

Center 3.65175 GHz 700 kHz/ Span 7 MHz

Date: 3.AUG.2010 10:40:26

Channel 3651.75, 3.5 MHz QPSK Peak Output Power

Marker 1 [T1] RBW 50 kHz  RF Att 20 dB
Ref Lvl 9.11 dBm VBW 200 kHz
40 dBm 3.65156062 GHz swT 7 ms Unit dBm
4
30.2 dB Offset va|rran d.11 dBm
3.65156062 GHz
3 CH{PWR 7521 dBm
CH|BW 3.50000000 MHz
2
1 I

co
co

Center 3.65175 GHz 700 kHz/ Span 7 MHz

Date: 3.AUG.2010 10:32:30
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Channel 3651.75, 3.5 MHz 16QAM Peak Output Power

Marker 1 [T1] RBW 50 kHz  RF Att 20 dB
Ref Lvl 8.60 dBm VBW 200 kHz
40 dBm 3.65113978 GHz swT 7 ms Unit dBm
4
30.2 dB Offset va|rran 4.60 dBnm
3.65113978 GHz
3 CH{PWR 7515 dBm
CH|BW 3.50000000 MHz
2
N 1
/vAﬁmWWw~J~M¢AwVv»vva¢~wkwwﬂ\

co
co ‘

Center 3.65175 GHz 700 kHz/ Span 7 MHz

Date: 3.AUG.2010 10:33:44

Channel 3651.75, 3.5 MHz 64QAM Peak Output Power

Marker 1 [T1] RBW 50 kHz  RF Att 20 dB

Ref Lvl 7.57 dBm VBW 200 kHz
40 dBm 3.65191132 GHz swT 7 ms Unit dBm
¢ 30.2 dB Offset va|rran 71.57 dBm
3.65191/132 GHz
3 CH{PWR 7510 dBm
CH|BW 3.50000000 MHz

fM I
- | A W Mgy
-3
-4
-5
Cco
co
-6
Center 3.65175 GHz 700 kHz/ Span 7 MHz
Date: 3.AUG.2010 10:38:43
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Channel 3675, 3.5 MHz BPSK Peak Output Power

Marker 1 [T1] RBW 50 kHz  RF Att 20 dB
Ref Lvi 8.12 dBm VBW 200 kHz
40 dBm 3.67443186 GHz SwT 7 ms Unit dBm
4
30.2 dB Offset va|rran g.12 dBnm
3.67443186 GHz
3 CH{PWR 2262 dBm
CH [BW 3.50000000 MHz
2
N 1
/v¢n~wr*kvw~xﬁﬂdﬁﬂwJWAM—MWAJﬂ”JVAM,M\

co
co ‘
-6
Center 3.675 GHz 700 kHz/ Span 7 MHz
Date: 3.AUG.2010 10:46:12
Channel 3675, 3.5 MHz QPSK Peak Output Power
Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 8.29 dBm VBW 200 kHz
40 dBm 3.67488076 GHz SWT 7 ms Unit dBm
Al
30.2 dB Offset va|rran g.29 dBnm
3.67488076 GHz
3 CH{PWR 2275 dBm
CH|BW 3.50000000 MHZ
2
1 1
1 ] \\
- ,mpkuv/”'y MM,
o “VV«MNMVN\
-3
-4
-5
co
co
-6
Center 3.675 GHz 700 kHz/ Span 7 MHz
Date: 3.AUG.2010 10:48:19
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Channel 3675, 3.5 MHz 16QAM Peak Output Power

Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 8.26 dBm VBW 200 kHz
40 dBm 3.67488076 GHz SWT 7 ms unit dBm
4
30.2 dB Offset va|rran 8.26 dBn
3.67488076 GHZz
3 THPWR 22768 dBm
CH [BW 3.50000000 MHZ
2|
1 1
_1 / \\\
-2 ,-.N"M"/M’ (N
MW VW\W\M
-3
-4
-5
Cco
co ‘
-6
Center 3.675 GHz 700 kHz/ Span 7 MHz

Date: 3.AUG.2010 10:52:50
Channel 3675, 3.5 MHz 64QAM Peak Output Power
Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvl 8.25 dBm VBW 200 kHz
40 dBm 3.67544188 GHz SWT 7 ms Unit dBm
Al
30.2 dB Offset va|rran g.25 dBnm
3.67544188 GHz
3 CH{PWR 2270 dBm
CH|BW 3.50000000 MHZ
2
N 1
1 / \
_2 AMM \AAWL
MM MW\'\M
-3
-4
-5
co
co
-6
Center 3.675 GHz 700 kHz/ Span 7 MHz

Date: 3.AUG.2010 10:53:31
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Channel 3698.25, 3.5 MHz BPSK Peak Output Power

Marker 1 [T1] RBW 50 kHz  RF Att 20 dB
Ref Lvl 8.19 dBm VBW 200 kHz
40 dBm 3.69871994 GHz swT 7 ms Unit dBm
4
30.2 dB Offset va|rran 4.19 dBnm
3.69871/994 GHz
3 CH{PWR 2279 dBm
CH|BW 3.50000000 MHz
2
1 1

co
co ‘

Center 3.69825 GHz 700 kHz/ Span 7 MHz

Date: 3.AUG.2010 11:06:09

Channel 3698.25, 3.5 MHz QPSK Peak Output Power

Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 8.33 dBm VBW 200 kHz
40 dBm 3.69772395 GHz SWT 7 ms unit dBm
4
30.2 dB Offset va|rran g.33 dBnm
3.69772395 GHZ
3 THPWR 22785 dBm
CH [BW 3.50000000 MHZ
2
1 1
_1 / \\,\
| -
-2 M W [,
-3
-4
-5
Cco
co
-6
Center 3.69825 GHz 700 kHz/ Span 7 MHz
Date: 3.AUG.2010 11:14:33
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Channel 3698.25, 3.5 MHz 16QAM Peak Output Power

Marker 1 [T1] RBW 50 kHz  RF Att 20 dB
Ref Lvl 8.45 dBm VBW 200 kHz
40 dBm 3.69926703 GHz swT 7 ms Unit dBm
4
30.2 dB Offset va|rran 8.45 dBnm
3.69926703 GHz
3 CH{PWR 2278 dBm
CH|BW 3.50000000 MHz
2
N 1
[WM%‘W\A Ay -\,.Xs-«u,\

co
co ‘

Center 3.69825 GHz 700 kHz/ Span 7 MHz

Date: 3.AUG.2010 11:16:25

Channel 3698.25, 3.5 MHz 64QAM Peak Output Power

Marker 1 [T1] RBW 50 kHz  RF Att 20 dB

Ref Lvl 8.39 dBm VBW 200 kHz
40 dBm 3.69939329 GHz swT 7 ms Unit dBm

4

30.2 dB Offset va|rran 4.39 dBnm
3.69939329 GHz
3 CH{PWR 7282 dBm
CH|BW 3.50000000 MHz

co
co

Center 3.69825 GHz 700 kHz/ Span 7 MHz

Date: 3.AUG.2010 11:21:53
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5 MHz Bandwidth

Conducted Power Limit for 11 dBi antenna: +27.0 dBm

Peak Output Power

Frggﬂﬁcy BPSK QPSK 16 QAM 64QAM M&”{;g?nm
RS (+dBm) (+dBm) (+dBm) (+dBm) o
3652.50 +25.20 +25.29 +25.21 +25.19 .71
3675.00 +24.77 +24.88 +24.87 +24.89 211
3697.50 +25.04 +25.13 +25.05 +25.09 -1.87

Note: Output power must be attenuated 4 dB for use with 16 dBi antenna (limit +22.0 dBm)
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Channel 3652.5, 5 MHz BPSK Peak Output Power

Marker 1 [T1] RBW 50 kHz  RF Att 20 dB
Ref Lvl 7.04 dBm VBW 200 kHz
40 dBm 3.65230962 GHz swT 10 ms Unit dBm
4
30.2 dB Offset va|rran 7.04 dBm
3.65230962 GHz
3 CH{PWR 7520 dBm
CH|BW 5.00000000 MHz
2
1 4

co
co ‘

Center 3.6525 GHz 1 MHz/ Span 10 MHz

Date: 3.AUG.2010 12:00:02

Channel 3652.5, 5 MHz QPSK Peak Output Power

Marker 1 [T1] RBW 50 kHz  RF Att 20 dB
Ref Lvl 7.16 dBm VBW 200 kHz
40 dBm 3.65259018 GHz swT 10 ms Unit dBm
¢ 30.2 dB Offset va|rran 7.16 dBm
3.65259018 GHz
3 CH{PWR 7529 dBm
CH|BW 5.00000000 MHz
2
1 5
r~yJMAwwm*V\vaMvxvmﬂ“”“wwVNNkVJN

co
co

Center 3.6525 GHz 1 MHz/ Span 10 MHz

Date: 3.AUG.2010 11:52:55
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Channel 3652.5, 5 MHz 16QAM Peak Output Power

Marker 1 [T1] RBW 50 kHz  RF Att 20 dB
Ref Lvl 6.91 dBm VBW 200 kHz
40 dBm 3.65279058 GHz SWT 10 ms unit dBm
4
30.2 dB Offset va|rran 6.91 dBnm
3.65279058 GHz
3 CH{PWR 7521 dBm
CH|BW 5.00000000 MHz
2
1 .
1 I kk
2 .M"’/’/ -\‘\”‘\4
-3
-4
-5
co
co ‘
—6
Center 3.6525 GHz 1 MHz/ Span 10 MHz

Date: 3.AUG.2010 11:54:13
Channel 3652.5, 3.5 MHz 64QAM Peak Output Power
Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 7.09 dBm VBW 200 kHz
40 dBm 3.65234970 GHz SWT 10 ms Unit dBm
Al
30.2 dB Offset va|rran 7.09 dBnm
3.65234970 GHz
3 THPWR 2519 dBm
CH [BW 5.00000000 MHZ|
2
1 +
—1 J’ \\‘\
2 M"J’M L\M”"'\r\,m
N»VM’WJWVV WNWNMVNVw~u
-3
-4
-5
co
co
-6
Center 3.6525 GHz 1 MHz/ Span 10 MHz
Date: 3.AUG.2010 11:57:54
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Channel 3675, 5 MHz BPSK Peak Output Power

Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 6.88 dBm VBW 200 kHz
40 dBm 3.67478958 GHz SWT 10 ms unit dBm
4
30.2 dB Offset va|rran .88 dBn
3.67478958 GHZ
3 THPWR 2277 dBm
CH [BW 5.00000000 MHZ
2
1 En
{wﬁyw¢kvk~vawﬁxv~m~uﬂn¢\n4~wvwﬁ\
_1 I \\k
- JAA/JU““ MJ/ x\‘quw“ﬂwm
-3
-4
-5l
Cco
co ‘
-6l
Center 3.675 GHz 1 MHz/ Span 10 MHz
Date: 3.AUG.2010 12:06:28
Channel 3675, 5 MHz QPSK Peak Output Power
Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 6.62 dBm VBW 200 kHz
40 dBm 3.67478958 GHz SWT 10 ms unit dBm
4
30.2 dB Offset va|rran d.62 dBnm
3.67478958 GHZ
3 THPWR 22785 dBm
CH [BW 5.00000000 MHZ
2
1 p e
[N\vww\~M”WNWMMXVNW\MWNNNAANWWNFW
-1 jl \\W
B W~dev" v,
-3
-4
-5l
Cco
co
-6l
Center 3.675 GHz 1 MHz/ Span 10 MHz

Date: 3.AUG.2010 12:07:25
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Channel 3675, 5 MHz 16QAM Peak Output Power

Marker 1 [T1] RBW 50 kHz  RF Att 20 dB
Ref Lvl 6.70 dBm VBW 3 MHz
40 dBm 3.67486974 GHz swT 10 ms Unit dBm
4
30.2 dB Offset va|rran .70 dBnm
3.67486974 GHz
3 CH{PWR 2287 dBm
CH|BW 5.00000000 MHz
2
1 p e
1 I \\
- ot o e VAL
-3
-4
-5
co
co ‘
—6
Center 3.675 GHz 1 MHz/ Span 10 MHz

Date: 3.AUG.2010 12:12:24
Channel 3675, 5 MHz 64QAM Peak Output Power
Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 6.72 dBm VBW 3 MHz
40 dBm 3.67434870 GHz SWT 10 ms unit dBm
4
30.2 dB Offset va|rran .72 dBm
3.67434870 GHz|
3 CHTPWR >4 -89 dBm
CH |BW 5.00000000 MHz|
2
1 p e
r“yNNWA»w~”!~¢AVuu»mfkﬁuhm~mwwv\
-2 k\».
w/Mjwwdvuddnr \-\\~w
-3
-4
-5
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co

Center 3.675 GHz 1 MHz/ Span 10 MHz

Date: 3.AUG.2010 12:13:10
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Channel 3697.5, 5 MHz BPSK Peak Output Power

Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 6.83 dBm VBW 200 kHz
40 dBm 3.69755010 GHz SWT 10 ms unit dBm
Al
30.2 dB Offset va|rran .83 dBn
3.69755010 GHZ
3 THPWR 25-04 dBm
CH [BW 5.00000000 MHZ
2|
1
—1 JI ‘\“\
> .V MMk
»MfMthw “Nﬁﬁmﬁ\w\
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-4
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Cco
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-6
Center 3.6975 GHz 1 MHz/ Span 10 MHz

Date: 3.AUG.2010 12:17:03
Channel 3697.5, 5 MHz QPSK Peak Output Power
Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvl 6.84 dBm VBW 200 kHz
40 dBm 3.69608717 GHz SWT 10 ms Unit dBm
Al
30.2 dB Offset va|rran .84 dBnm
3.69608717 GHz
3 CH{PWR 7513 dBm
CH |BW 5.00000000 MHZ
2
1 +
rvNMNJKpmrww“bwww~m~quw¢-mﬂﬂ,\
—1 JI \\\
-2 MM/N Wb,
WW MV\M\\
-3
-4
-5
co
co
-6
Center 3.6975 GHz 1 MHz/ Span 10 MHz

Date: 3.AUG.2010 12:17:50
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Channel 3697.5, 5 MHz 16QAM Peak Output Power

Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvi 6.79 dBm VBW 200 kHz
40 dBm 3.69829158 GHz SWT 10 ms unit dBm
4
30.2 dB Offset va|rran d.79 dBnm
3.69829158 GHZ
3 THPWR 75-05 dBm
CH [BW 5.00000000 MHZ
2
1 T
rMmMWfWWhMMNVhNdVVVMM«XWVWWNMN’—\
—1 j \\
-2 JMW”MJM W\wamu
MN¢+AfﬁMW ‘\“quxwww
-3
-4
-5
Cco
co ‘
-6
Center 3.6975 GHz 1 MHz/ Span 10 MHz

Date: 3.AUG.2010 12:21:00
Channel 3697.5, 5 MHz 64QAM Peak Output Power
Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvl 7.22 dBm VBW 200 kHz
40 dBm 3.69769038 GHz SWT 10 ms Unit dBm
Al
30.2 dB Offset va|rran 7.22 dBm
3.69769038 GHz
3 CH{PWR 7509 dBm
CH |[BW 5.00000000 MHZ
2
1 3
—1 j \M
—2 AAN"WJ/WA/ \vﬁﬂﬁlkuh
Nr»wwﬂr \NNka\%~\
-3
-4
-5
co
co
-6
Center 3.6975 GHz 1 MHz/ Span 10 MHz

Date:

3.AUG.2010 12:21:45
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7 MHz Bandwidth

Conducted Power Limit for 11 dBi antenna: +28.4 dBm

Peak Output Power
Frggﬂte?{cy BPSK QPSK 16 QAM 64QAM Ml:ﬂnégfnm
(MH?) (+dBm) (+dBm) (+dBm) (+dBm) @8
3653.50 +25.25 +25.35 +25.24 +25.25 -3.05
3675.00 +24.84 +24.95 +24.87 +24.53 -3.45
3696.50 +25.11 +25.19 +25.12 +25.13 -3.21

Note: Output power must be attenuated 2 dB for use with 16 dBi antenna (limit +23.4 dBm)
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Channel 3653.5, 7 MHz BPSK Peak Output Power

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 8.75 dBm VBW 300 kHz
40 dBm 3.65320541 GHz SWT 5 ms unit dBm
4
30.2 dB Offset va|rran 4.75 dBnm
3.65320541 GHZz
3 THPWR 2525 dBm
CH [BW 7 .00000000 MHZ
2
1 1
/devMWMWNMuJNN«~J~v%wwwmm_\
1 / \\\I
-2 “Nwdﬂu} laas N1 \wx«~wﬂ\
-3
-4
-5
Cco
co ‘
-6
Center 3.6535 GHz 1.4 MHz/ Span 14 MHz

Date: 3.AUG.2010 12:26:41
Channel 3653.5, 7 MHz QPSK Peak Output Power
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 8.77 dBm VBW 300 kHz
40 dBm 3.65385070 GHz SWT 5 ms Unit dBm
Al
30.2 dB Offset va|rran g.77 dBm
3.65385070 GHz
3 CH{PWR 7535 dBm
CH |[BW 7.00000000 MHZ
2
1
. [Nwwmwww l@#&* J\
1 / \\
2 P it wvd“ﬂm
-3
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-5l
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Center 3.6535 GHz 1.4 MHz/ Span 14 MHz

Date: 3.AUG.2010 12:27:27
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Channel 3653.5, 7 MHz 16QAM Peak Output Power

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI 8.61 dBm VBW 300 kHz
40 dBm 3.65427154 GHz SWT 5 ms unit dBm
4
30.2 dB Offset va|rran g.61 dBm
3.65427154 GHz
3 CH{PWR 7524 dBm
CH |[BW 7.00000000 MHZ
2
N 1
/NMJAhwWMMM«*MN\”hvxwﬁyVM%~“~HM\

co
co ‘

Center 3.6535 GHz 1.4 MHz/ Span 14 MHz

Date: 3.AUG.2010 12:30:11

Channel 3653.5, 7 MHz 64QAM Peak Output Power

Marker 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref LvI 8.59 dBm VBW 300 kHz
40 dBm 3.65390681 GHz Swr 5 ms Unit dBm
4
30.2 dB Offset va|rran 4.59 dBnm
3.65390681 GHz
3 THPWR 2525 dBm
cH |BW 7.00000000 MHZ
2
N 1
[wwuhvaNwmwvhMlunwrmwwkm%h\

co
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Center 3.6535 GHz 1.4 MHz/ Span 14 MHz
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Channel 3675, 7 MHz BPSK Peak Output Power

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvi 8.32 dBm VBW 300 kHz
40 dBm 3.67414429 GHz SWT 5 ms unit dBm
4
30.2 dB Offset va|rran g.32 dBnm
3.67414429 GHZz
3 THPWR 22784 dBm
CH [BW 7 .00000000 MHZ
2|
1 1
[WV~MANN~WVwaAMwﬂVWVV~WAANAAAw\
—1 // \\
-2 .-/NW'N .\”\""L\M A
MM v NW
-3
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Cco
co ‘
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Center 3.675 GHz 1.4 MHz/ Span 14 MHz

Date: 3.AUG.2010 12:34:40
Channel 3675, 7 MHz QPSK Peak Output Power
Marker 1 [T1] RBW 100 kHz RF Attt 20 dB
Ref LvI 8.35 dBm VBW 300 kHz
40 dBm 3.67394790 GHz SWT 5 ms unit dBm
4
30.2 dB Offset va|rran 4.35 dBnm
3.67394790 GHZz|
3 CHPWR 2405 dBm
CH |BW 7 .00000000 MHZ|
2
1 1
‘WWA

L

co

co

Center 3.675 GHz

Date:

3.AUG.2010 12:35:20

1.4 MHz/

Span 14 MHz
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Channel 3675, 7 MHz 16QAM Peak Output Power

Marker 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref Lvl 8.23 dBm VBW 300 kHz
40 dBm 3.67613627 GHz swT 5 ms Unit dBm
4
30.2 dB Offset va|rran g.23 dBnm
3.67613627 GHz
3 CH{PWR 2287 dBm
CH|BW 7.00000000 MHz
2
1
1
X

co
co ‘

Center 3.675 GHz 1.4 MHz/ Span 14 MHz

Date: 3.AUG.2010 12:38:13

Channel 3675, 7 MHz 64QAM Peak Output Power

Marker 1 [T1] RBW 100 kHz  RF Att 20 dB

Ref Lvl 8.34 dBm VBW 300 kHz
40 dBm 3.67453707 GHz swT 5 ms Unit dBm

4

30.2 dB Offset va|rran g.34 dBnm
3.67453707 GHz
3 CH{PWR 7283 dBm
CH|BW 7.00000000 MHz

co
co

Center 3.675 GHz 1.4 MHz/ Span 14 MHz

Date: 3.AUG.2010 12:39:00
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Channel 3696.5, 7 MHz BPSK Peak Output Power

Marker 1 [T1] RBW 100 kHz RF ALt 20 dB
Ref Lvl 8.64 dBm VBW 300 kHz
40 dBm 3.69671042 GHz SWT 5 ms unit dBm
4
30.2 dB Offset va|rran 4.64 dBnm
3.69671042 GHz
3 CH{PWR 7511 dBm
CH |BW 7.00000000 MHZ
2
. 1
[MJWMWWuAfWN’Mﬂ”MVJMA»MWWﬂuwNMMAMv\
-1 ] \V
- = SV
-3
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co ‘
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1.4 MHz/ Span 14 MHz

Center 3.6965 GHz

Date: 3.AUG.2010 12:42:24
Channel 3696.5, 7 MHz QPSK Peak Output Power
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI 8.54 dBm VBW 300 kHz
40 dBm 3.69701904 GHz SWT 5 ms unit dBm
4
30.2 dB Offset va|rran 4.54 dBm
3.69701904 GHz|
3 CHTPWR 25 TO dBm
CH |BW 7 .00000000 MHZz|
2
1 1
/“’ «\

co
co

1.4 MHz/ Span 14 MHz

Center 3.6965 GHz

Date: 3.AUG.2010 12:43:13
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Channel 3696.5, 7 MHz 16QAM Peak Output Power

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 8.38 dBm VBW 300 kHz
40 dBm 3.69550401 GHz SWT 5 ms Unit dBm
Al
30.2 dB Offset va|rran 4.38 dBnm
3.69550401 GHz
3 CH{PWR 7512 dBm
CH |[BW 7.00000000 MHZ
2
1 1
—1 // \\\
NMM s
-2 M ‘\'\“’\\
-3
-4
-5
co
co ‘
-6
Center 3.6965 GHz 1.4 MHz/ Span 14 MHz
Date: 3.AUG.2010 12:45:53
Channel 3696.5, 7 MHz 64QAM Peak Output Power
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 8.58 dBm VBW 300 kHz
40 dBm 3.69502705 GHz SWT 5 ms Unit dBm
Al
30.2 dB Offset va|rran 4.58 dBnm
3.69502705 GHz
3 CH{PWR 7513 dBm
CH |[BW 7.00000000 MHZ
2
N 1
/N MWM‘\
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-2 W/MT‘NM W\\
-3
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-6
Center 3.6965 GHz 1.4 MHz/ Span 14 MHz
Date: 3.AUG.2010 12:46:33
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Laboratory Measurement Uncertainty for Power Measurement

Measurement uncertainty 11.33dB
Traceability
Method Test Equipment Used

Output Power’

Measurements were made per work
instruction WI-03 ‘Measurement of RF

0070, 0116, 0158, 0193, 0252, 0313, 0314.
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5.1.3. Power Spectral Density

FCC 47 CFR Part 90, Subpart Z; §90.1321(a)

The following power limits apply to the 3650 — 3700 MHz band.

Base and fixed stations are limited to 25W/25 MHz equivalent isotropically radiated power
(EIRP). In any event the peak EIRP power density shall not exceed 1 Watt (+30 dBm) in any
one Megahertz slice of spectrum.

Limit
Power Spectral Density 3.5, 5, 7 MHz Channel Spacing = +30 dBm/MHz

Test Procedure

The test methodology employed for measuring Power Spectral Density can be found in
Section 2.1 Normative References, ref viii “Compliance Management Guidance for Wireless
Broadband Services Operating in the 3650-3700 MHz Band”, see Power Density Measurement.

Test Set-up is shown in Section 3.6 Test Configuration

Ambient conditions.
Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar
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3.5 MHz Bandwidth

Power Spectral Density (dBm/MHZz)

Center Minimum
Frequency BPSK QPSK 16 QAM 640QAM Margin
(MHz) (dB)
3651.75 +21.92 +22.07 +22.10 +22.12 -7.88
3675.00 +21.61 +21.76 +21.66 +21.65 -8.24
3698.25 +21.71 +21.73 +21.78 +21.76 -8.22

Limit; +30 dBm/MHz
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Channel 3651.75, 3.5 MHz BPSK Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 21.92 dBm VBW 3 MHz
40 dBm 3.65174299 GHz SWT 5 ms unit dBm
4
30.2 dB Offset vi|[T1] 21.92 dBn
3.65174299 GHZ
3
1
2 f//f,,~
1 ////I// I
// \ \
-1
-2
-3
-4
-5
-6
Center 3.65175 GHz 700 kHz/ Span 7 MHz

Date:

3.AUG.2010 10:41:47

Channel 3651.75, 3.5 MHz QPSK Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 22.07 dBm VBW 3 MHz
40 dBm 3.65129409 GHz SWT 5 ms unit dBm
4
30.2 dB Offset vi|[T1] 24.07 dBn
3.65129409 GHZ
3
1
A 4
2 ////f,f
1 //
// \
-1
-2
-3
-4
-5
-6
Center 3.65175 GHz 700 kHz/ Span 7 MHz

Date: 3.AUG.2010 10:30:26
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Channel 3651.75, 3.5 MHz 16QAM Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 22.10 dBm VBW 3 MHz
40 dBm 3.65192535 GHz SWT 5 ms unit dBm
4
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Channel 3651.75, 3.5 MHz 64QAM Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
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Channel 3675, 3.5 MHz BPSK Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 21.61 dBm VBW 3 MHz
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Channel 3675, 3.5 MHz QPSK Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 21.76 dBm VBW 3 MHz
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Channel 3675, 3.5 MHz 16QAM Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 21.66 dBm VBW 3 MHz
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Channel 3675, 3.5 MHz 64QAM Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
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Channel 3698.25, 3.5 MHz BPSK Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 21.71 dBm VBW 3 MHz
40 dBm 3.69778006 GHz SwT 5 ms unit dBm
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Channel 3698.25, 3.5 MHz QPSK Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
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Channel 3698.25, 3.5 MHz 16QAM Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 21.78 dBm VBW 3 MHz
40 dBm 3.69827104 GHz SWT 5 ms unit dBm
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Channel 3698.25, 3.5 MHz 64QAM Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
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5 MHz Bandwidth

Power Spectral Density (dBm/MHz)
Center Minimum
Frequency BPSK QPSK 16 QAM 640QAM Margin
(MHz) (dB)
3652.50 +20.21 +20.19 +20.24 +20.36 -9.64
3675.00 +19.84 +19.86 +19.88 +19.98 -10.02
3697.50 +20.02 +20.17 +20.08 +20.17 -9.83

Limit; +30 dBm/MHz
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Channel 3652.5, 5 MHz BPSK Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 20.21 dBm VBW 3 MHz
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Channel 3652.5, 5 MHz QPSK Power Spectral Density
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
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Channel 3652.5, 5 MHz 16QAM Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
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Channel 3652.5, 5 MHz 64QAM Power Spectral Density
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Channel 3675, 5 MHz BPSK Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 19.84 dBm VBW 3 MHz
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Channel 3675, 5 MHz QPSK Power Spectral Density
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
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Channel 3675, 5 MHz 16QAM Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl 19.88 dBm VBW 3 MHz
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Channel 3675, 5 MHz 64QAM Power Spectral Density
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Channel 3697.5, 5 MHz BPSK Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
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Channel 3697.5, 5 MHz QPSK Power Spectral Density
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Channel 3697.5, 5 MHz 16QAM Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
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Channel 3697.5, 5 MHz 64QAM Power Spectral Density
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7 MHz Bandwidth

Power Spectral Density (dBm/MHz)

Center Minimum
Frequency BPSK QPSK 16 QAM 640QAM Margin
(MHz) (dB)
3653.50 +18.93 +18.89 +18.88 +18.98 -11.02
3675.00 +19.30 +18.45 +18.50 +18.57 -10.70
3696.50 +18.76 +18.74 +18.77 +18.81 -11.19

Limit; +30 dBm/MHz
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Channel 3653.5, 7 MHz BPSK Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
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Channel 3653.5, 7 MHz 16QAM Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
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Channel 3653.5, 7 MHz 64QAM Power Spectral Density
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Channel 3675, 7 MHz BPSK Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
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Channel 3675, 7 MHz QPSK Power Spectral Density
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Channel 3675, MHz 16QAM Power Spectral Density
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Channel 3675, MHz 64QAM Power Spectral Density
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Channel 3696.5, 7 MHz BPSK Power Spectral Density
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Channel 3696.5, 7 MHz QPSK Power Spectral Density
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Channel 3696.5, 7 MHz 16QAM Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 18.77 dBm VBW 3 MHz
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Channel 3696.5, 7 MHz 64QAM Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 18.81 dBm VBW 3 MHz
40 dBm 3.69696293 GHz SWT 5 ms unit dBm
4
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Laboratory Measurement Uncertainty for Power Measurement

Measurement uncertainty +1.33 dB
Traceability
Method Test Equipment Used

Output Power’

Measurements were made per work
instruction WI-03 ‘Measurement of RF

0070, 0116, 0158, 0193, 0252, 0313, 0314.

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs Inc, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




MIC 4IV| Labs

Title:  Axxcelera EHD-CPE3320-C10
To: FCC Part 90 SubPart Z, RSS-197

Serial #: AXXC15-U1 Rev A
Issue Date: 5th October 2010
e Page: 88 of 144

5.1.4. Maximum Permissible Exposure

FCC, Part 90 Subpart C §90.1217

Calculations for Maximum Permissible Exposure Levels
Power Density = Pd (mW/cm?) = EIRP/(4rd?)

EIRP=P*G

P = Peak output power (mW)

G = Antenna numeric gain (numeric)

d = Separation distance (cm)
Numeric Gain = 10 * (G (dBi)/10)

The Axxcelera EHD-CPE3320-C10 has a single transmitter. The calculated safe distance is
computed using;

the highest conducted power measured (+25.35dBm) when used with the 11dBi
antenna;

the calculated maximum conducted power (+23.4dBm) that can be used with the 16dBi
antenna to meet EIRP requirements.

Because the EUT belongs to the General Population/Uncontrolled Exposure the limit of power
density is 1.0 mW/cm?

. Max Peak Peak Cellelise Minimum
Freq. | Antenna | Numeric Safe .
: : Output Output . Separation
Band Gain Gain Distance @ ;
: . Power Power > Distance
(GHz) (dBi) (numeric) (dBm) (mw) ImW/cm (cm)
Limit(cm)
3650 11 12.6 +25.35 342.8 18.5 20.0*
3650 16 39.8 +23.40 218.8 26.3 20.0*

*Note: for mobile or fixed location transmitters the minimum separation distance is 20cm, even
if the calculations indicate the MPE distance to be lower.

Specification

Maximum Permissible Exposure Limits
§90.1217 Systems operating under the provisions of this section shall be operated in a
manner that ensures that the public is not exposed to radio frequency levels in excess of
the Commission’s guidelines. See §1.1307 (b)(1) of this chapter.

Limit = 1mW / cm? from 1.310 Table 1

Note: for mobile or fixed location transmitters the minimum separation distance is 20cm,
even if calculations indicate the MPE distance to be less.

Laboratory Measurement Uncertainty for Power Measurements
| Measurement uncertainty | +1.33dB |
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5.1.5. Frequency Stability; Temperature Variations, and Voltage Variations

FCC 47 CFR Part 90, Subpart Z; 2.1055(a)(1)

Test Procedure
The transmitter output was connected to a spectrum analyzer and the frequency stability was
measured in a Continuous Wave (CW).

Frequency stability was measured through the extremes of temperature on the mid channel

only. Before measurements were taken at each temperature the equipment waited until
thermal balance was obtained.

Test Set-up is shown in Section 3.6 Test Configuration

Ambient conditions.
Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs Inc, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title:  Axxcelera EHD-CPE3320-C10
To: FCC Part 90 SubPart Z, RSS-197
Serial #  AXXC15-U1 Rev A
Issue Date: 5th October 2010
Q" Page: 90 of 144

TABLE OF RESULTS Frequency Stability — Channel Measured 3675 MHz

Temperature Center Frequency
Voltage °C) (MH2) Delta (kHz) ppm
-33 3674.96602 -33.98 -9.25
-30 3674.96968 -30.32 -8.25
-20 3674.98874 -11.26 -3.06
48 Vdc -10 3674.98309 -16.91 -4.60
+0 3674.98792 -12.08 -3.29
+10 3674.99352 -6.48 -1.76
+20 3674.98338 -16.62 -4.52
43.2 Vdc +20 3674.98377 -16.23 -4.42
52.8 Vdc +20 3674.98595 -14.05 -3.82
+30 3674.97296 -27.04 -7.36
+40 3674.96706 -32.94 -8.96
48 Vdc
+50 3674.96659 -33.41 -9.09
+55 3674.96854 -31.46 -8.56
Maximum Frequency Drift
with respect to the nominal -33.98 kHz, -9.25 ppm
frequency

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs Inc, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title:  Axxcelera EHD-CPE3320-C10

To: FCC Part 90 SubPart Z, RSS-197
Serial #  AXXC15-U1 Rev A
Issue Date: 5th October 2010
Page: 91 of 144

Frequency Error -33°C, 48Vdc

Marker 1 [T1] RBW 20 Hz RF Att 20 dB
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Frequency Error -30°C, 48Vdc
Marker 1 [T1] RBW 20 Hz RF Att 20 dB
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Frequency Error -20°C, 48Vdc
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Frequency Error -10°C, 48Vdc
Marker 1 [T1] RBW 20 Hz RF Att 20 dB
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Frequency Error 0°C, 48Vdc

Marker 1 [T1] RBW 20 Hz  RF Att 20 dB
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Frequency Error +10°C, 48Vdc
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Frequency Error +20°C, +48 Vdc

Marker 1 [T1] RBW 20 Hz  RF Att 20 dB
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Frequency Error +20°C, +43.2 Vdc
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Frequency Error +20°C, +52.8 Vdc

Marker 1 [T1] RBW 20 Hz  RF Att 20 dB
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Frequency Error +30°C, 48Vdc
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Frequency Error +40°C, 48Vdc
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Frequency Error +55°C, 48Vdc

Marker 1 [T1] RBW 20 Hz RF Att 20 dB
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Laboratory Measurement Uncertainty for Frequency Stability

| Measurement uncertainty | +0.866 ppm |
Traceability
Method Test Equipment Used
Measurements were made per work 0070, 0116, 0158, 0193, 0252, 0313, 0314.

instruction WI-02 ‘Frequency
Measurement’
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5.1.6. Spectrum Mask & Spurious Emissions at Antenna Terminal

FCC 47 CFR Part 90, Subpart Z; §90.1323, 2.1051

5.1.6.1. Transmitter Conducted Spurious Emissions (30 M- 40 GHz)

Test Procedure

Transmitter spectrum mask was measured for all modulation schemes and channel
bandwidths at the 3,650 MHz and 3700 MHz band-edges. Transmitter conducted spurious
emissions were measured on the low, middle and high channels in BPSK 3.5 MHz bandwidth
mode to prove compliance. Measurement were made while EUT was operating in a
modulated transmit mode of operation, at the appropriate center frequency. Conducted
spurious emissions were measured to 40 GHz in a peak hold mode.

Test Set-up is shown in Section 3.6 Test Configuration

Limit

For operation in the 3650 — 3700 band the power of any emission outside the frequency band
of operation shall be attenuated below the transmitter power (P) within the licensed band of
operation, measured in Watts, by at least 43 + 10*Log (P) = -13dBm.

Ambient conditions.
Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar
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BPSK Channel Spacing 3.5 MHz, Channel 3651.75 MHz

Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref LvI -13.31 dBm VBW 300 kHz
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QPSK Channel Spacing 3.5 MHz, Channel 3651.75 MHz
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16QAM Channel Spacing 3.5 MHz, Channel 3651.75 MHz

Marker 1 [T1] RBW 50 kHz RF ATt 20 dB
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64QAM Channel Spacing 3.5 MHz, Channel 3651.75 MHz
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BPSK Channel Spacing 5 MHz, Channel 3652.5 MHz
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40 dBm 3.65011022 GHz SWT 8 ms Unit dBm

4
30.2 @B Offset vi|[T1] _14 .42 dBl‘ﬂ

3.65011022 GHZz
3 > AR R | 7536 dBn|
ﬂ' 3.65249499 GHZ

2 ( ‘

1 IN1
1VIEV vaﬁwVvMMMNWWMJ%JkﬁWNNMAA%MM%NWM~r4W 1RM
2VIE 2MA

—1 { ( \ \

PARTOOX / \ k‘k
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-3

_a | | M 1l \LM!\ | l||||luh

-5 mmq“mr Wmhﬂ iw rwlpm u u Jgﬂfu

Y

Start 3.649 GHz

800 kHz/

Stop 3.657 GHz

Date: 4.AUG.2010 10:24:21
QPSK Channel Spacing 5 MHz, Channel 3652.5 MHz
Marker 1 [T1] RBW 50 kHz  RF Att 20 dB
Ref Lvi -12.80 dBm VBW 300 kHz
40 dBm 3.65009419 GHz swT 8 ms unit dBm
4
30.2 gB Offset vi|[T1] -12.80 dB A
3.65009419 GHz
3 > 21 IT21 29.36 dBn|
ﬂ' 3.65249499 GHZ
2 H
1 IN1
IVIEW MWW AR A AN AP AN 1RM
2VIEV '\ 2MA
1 / ( \ \
> MMN'M
( \ TR
-3
_a I | M f Ll \LML‘M"H“ 1 l||||luM
-6
Start 3.649 GHz 800 kHz/ Stop 3.657 GHz
Date: 4_AUG.2010 10:26:11
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16QAM Channel Spacing 5 MHz, Channel 3652.5 MHz

Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvl -12.82 dBm VBW 300 kHz
40 dBm 3.65009419 GHz SWT 8 ms unit dBm
30.2 B Offset vi|[Ta] -13.82 dBm
3.65009419 GHz
> ZIT2] 7536 dBn|
ﬂ' 365249499 GHZ
H INL
1VIEV ABAANIN A A1 A 1RM
2VIE ‘\ 2MA
PARTOO. / \

AR

Date:

Start 3.649 GHz

4.AUG.2010 10:27:23

800 kHz/

Stop 3.657 GHz

64QAM Channel Spacing 5 MHz, Channel 3652.5 MHz

Marker 1 [T1] RBW 50 KkHz RF ALt 20 dB
Ref Lvi -13.62 dBm VBW 300 kHz
40 dBm 3.65009419 GHz SWT 8 ms unit dBm
30.2 dB Offset v [T1] -13.62 dB “
3.65009419 GHz
> 2172 29.36 dBnj
ﬂ' 3.65Z249499 GHZ|
(‘ IN1
1VIEW WA/ A — At PASIMA A A AN o 1RM
2VIEV r'\,w’ ‘\ 2MA
| | [ il \LMWN(\ nlhrwi (I LIM

Date:

Start 3.649 GHz

4.AUG.2010 10:28:03

800 kHz/

Stop 3.657 GHz

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs Inc, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




C;)NI Labs

Title:

To:

Serial #:
Issue Date:
Page:

Axxcelera EHD-CPE3320-C10
FCC Part 90 SubPart Z, RSS-197

AXXC15-U1 Rev A
5th October 2010
104 of 144

BPSK Channel Spacing 7 MHz, Channel 3653.5 MHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI -13.09 dBm VBW 300 kHz
40 dBm 3.65003407 GHz SWT 5 ms unit dBm
4
30.2 @B Offset v _14
LIMIT CHECK : PASSED 1rma 13-09 dBm
3.65003407 GHZz|
3 > AR R | 7548 dBn|
/v\' 36535090 GHZ|
2 / \
1 \
I e e e AR Ty o
/1E 2MA
_1 / z \
DADTQ(\L / \ \‘_\

—_—

Start 3.649 GHz

1 MHz/

Stop 3.659 GHz

Date: 4.AUG.2010 10:43:51
QPSK Channel Spacing 7 MHz, Channel 3653.5 MHz
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -12.74 dBm VBW 300 kHz
40 dBm 3.65003407 GHz SWT 5 ms unit dBm
4
30.2 HB Offsét v _14
S LIMIT CHEGK : PASSED 10Tl 13.74 dB [ A']
3.65003407 GHz
° 2 21121 2548 dBn|
/T\I 3.6535090 GHZ|

2 /\

. MAS AR AR AW AIMAN MMV AP A A IN
1VIEV ' \ 1RM
2VIEV SMA

-1 1/ / \ \
PARTOQF \,\
M““*Mwwuuﬁwwdy

| |

T

Start 3.649 GHz

Date:

4.AUG.2010

10:41:16

1 MHz/

Stop 3.659 GHz
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16QAM Channel Spacing 7 MHz, Channel 3653.5 MHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref LvI -13.16 dBm VBW 300 kHz
40 dBm 3.65007415 GHz SWT 5 ms unit dBm
4
30.2 B Offset v ]
LIMIT CHECK : PASSED 1rma 13-16 dBm
3.65007415 GHZz|
3 > AR 2548 dBn|
/v\' 36535090 GHZ|
2 / \
1 INL1
aWWwavA_Amwwh“~7 WM Y AT
1VIEV ’ \ 1RM
/1E 2MA
_1 / z \ \
DADTQ(\# / \ \/\w
> v
_3 / \
_a | | JJ 1 | | [ [
. W‘WMHW Lu WMWWW u}f
-6
Start 3.649 GHz 1 MHz/ Stop 3.659 GHz

Date: 4.AUG.2010 10:45:15
64QAM Channel Spacing 7 MHz, Channel 3653.5 MHz
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -12.50 dBm VBW 300 kHz
40 dBm 3.65001403 GHz SwWT 5 ms Unit dBm
41
30.2 HB Offset v _14
S LIMIT CHEGK : PASSED 10Tl 13.50 dB [ A']
3.65001403 GHz
° 2 21121 2548 dBn|
/T\I 3.6535090 GHZ|
2 /\
! 1VIE! H \ l;“\
2VIEV SMA
-1 / / \ \
pARTQOV LN
“““””“%“vw~wx~

W

T

1 MHz/

Center 3.654 GHz

Date:

4.AUG.2010

10:46:28

Span 10 MHz
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BPSK Channel Spacing 3.5 MHz, Channel 3698.25 MHz

Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref LvI -13.13 dBm VBW 300 kHz
40 dBm 3.69991283 GHz SWT 6 ms unit dBm
4
30.2 B Offset v ]
LIMIT CHECK PASSED 1rma 13.18 dBm[j]
3.69991283 GHZz|
3 > AR R | 7539 dBn|
ﬁ 3.69824148 GHz
2 /\
1 IN1
VIE /,,m,wvwww" AN g 1RM
2VIE i 2MA

PARTQOiMJq»M
v¢qﬁ~hﬁ

\\VV' v
A~

(A

o gl

W

Center 3.6985 GHz

600 kHz/ Span 6 MHz

Date: 4.AUG.2010 11:09:03

QPSK Channel Spacing 3.5 MHz, Channel 3698.25 MHz

Marker 1 [T1] RBW 50 kHz RF Att 20 dB

Ref Lvi -12.99 dBm VBW 300 kHz

40 dBm 3.69992485 GHz SWT 6 ms unit dBm
4
30.2 dB Offset \&! 14
LIMIT CHECK PASSED [ril 13-99 dB [ A ]
3.69992485 GHz
3 > 21721 25.39 dBn
ﬁ 3.69824148 GHz
2 /\
1 IN1
wiIE PN AN ANAAAA LAMVASMAMEA T A~ 1RM
2VIE! 2MA
1 / / \ \ 4

PARTQOfM“¢¢/ k!vuxw
2 et AM&ﬁ“"VVMAA

/ \ R
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_40| MNHJ ) lhlUA'A | Lkl M A A' Pl | ||
-5
-6

Center 3.6985 GHz

600 kHz/

Span 6 MHz

Date: 4_AUG.2010 11:10:25
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16QAM Channel Spacing 3.5 MHz, Channel 3698.25 MHz

Marker 1 [T1] RBW 50 kHz RF Att 20 dB

Ref LvI -13.18 dBm VBW 300 kHz
40 dBm 3.69990080 GHz SWT 6 ms uUnit dBm

Al
30.2 dB Offset v _14
LIMIT CHECK : PASSED 1rr 13-18 dBm[j]

3.69990080 GHZz|
3 > AR 2539 dBn|
ﬁ 3.69824148 GHz

2 /\

1 INL1
1VIE I e AW N MM A 1RM
2VIE 2MA

1 / / \ \1
PARTgoqu_N/ / \ \!V\A«

2 Sl \AxM“"**wwm

/ \ )

_3 ﬂ

-40) M\[\MJ | lh‘UA'A | Lkl )\W oy | i

-5

-6
Center 3.6985 GHz 600 kHz/ Span 6 MHz

Date:

4.AUG.2010 11:11:53

64QAM Channel Spacing 3.5 MHz, Channel 3698.25 MHz

Marker 1 [T1] RBW 50 kHz RF Att 20 dB

Ref Lvi -13.10 dBm VBW 300 kHz
40 dBm 3.69993687 GHz SwT 6 ms Unit dBm

41
30.2 gB Offset Yi|rT1 -13
LIMIT CHECK : PASSED [ril 13-10 dB [ A]

3.69993687 GHZz|
3 > 21721 25.39 dBn
ﬁ 3.69824148 GHz

2 /\

1 IN1
wiIE AIAI AN AN vy AN AR AN, 1RM
2VIE! 2MA

_1 / / \ \ +
PARTQO‘W\,/ / \ \(I\/\;\,
Y L/M”N&NJ \uwvv"d“\NNA
/ \ =1

_3 f

0 WU\MJ .hﬂﬂ.ﬂ [ il WW .

-5

-6l

Center 3.6985 GHz

600 kHz/

Span 6 MHz

Date:

4.AUG.2010

11:13:25
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BPSK Channel Spacing 5 MHz, Channel 3697.5 MHz

Marker 1 [T1] RBW 50 kHz RF ATt 20 dB

Ref Lvl -12.88 dBm VBW 300 kHz
40 dBm 3.69979659 GHz SWT 7 ms Unit dBm

Al
30.2 dB Offset v _14
LIMIT CHECK PASSED 1rma 13.88 dBm

3.69979659 GHz
3 > AR R | 2547 dBn|
ﬂ' 3.69748798 GHz

2 1 \

1 IN1
IVIEW ot AAA MAANA AN | 1RM
2VIE \ 2MA

—1 / ( \ k
Y KNWMVV\NMAn -
_3 \

_a0l_| | W II[P/ \wfh‘ndl | i [ | U

_50) ” u“l}jl w umu mj
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Start 3.6945 GHz

700 kHz/

Stop 3.7015 GHz

Date: 4.AUG.2010 11:17:41
QPSK Channel Spacing 5 MHz, Channel 3697.5 MHz
Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvl -12.83 dBm VBW 300 kHz
40 dBm 3.69979659 GHz SWT 7 ms unit dBm
4
30.2 gB Offset v ~14
LIMIT CHEGK PASSED 10Tl 13.83 dB [ A']
3.69979659 GHz
3 2 21121 2547 dBn|
7\' 3.69748798 GHz

2 “

1 IN1
1VIEW WWNWWM’LV»MM 1RM
2VIEV Wx\ 2MA
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Start 3.6945 GHz

700 kHz/

Date:

4.AUG.2010

11:19:50

Stop 3.7015 GHz
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16QAM Channel Spacing 5 MHz, Channel 3697.5 MHz

Marker 1 [T1] RBW 50 kHz RF ATt 20 dB

Ref Lvl -12.98 dBm VBW 300 kHz
40 dBm 3.69981062 GHz SWT 7 ms unit dBm

4
30.2 @B Offset v ~14
LIMIT CHECK : PASSED 1rma 13.98 dBm

3.69981062 GHz
3 > AR R | 2547 dBn|
ﬂ' 3.69748798 GHz

2 / ‘
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Start 3.6945 GHz

700 kHz/

Stop 3.7015 GHz

Date: 4.AUG.2010 11:20:55
64QAM Channel Spacing 5 MHz, Channel 3697.5 MHz
Marker 1 [T1] RBW 50 kHz RF Att 20 dB
Ref Lvl -13.50 dBm VBW 300 kHz
40 dBm 3.69981062 GHz SWT 7 ms unit dBm
4
30.2 gB Offset v -13
LIMIT CHEGK : PASSED 10Tl 13-50 dB [ A']
3.69981062 GHz
3 2 2721 2547 dBn|
7\' 3.69748798 GHz

2 “

1 IN1
1VIEW ﬁhwdmuw\wvw¢~¢mM~\»N¢jv#mwwwwwmﬁww»muNhﬂﬁ 1RM
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Start 3.6945 GHz

700 kHz/

Stop 3.7015 GHz

Date: 4_AUG.2010 11:21:46
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BPSK Channel Spacing 7 MHz, Channel 3696.5 MHz

Marker 1 [T1] RBW 100 kHz RF Att 20 dB

Ref LvI -12.88 dBm VBW 300 kHz
40 dBm 3.69992485 GHz SWT 5 ms unit dBm

4
30.2 @B Offset v _14
LIMIT CHECK PASSED 1rr 13-88 dBm

3.69992485 GHZ|
3 > AR 2562 dBn|
ﬁ 3769649299 GHz

2 / \

1 N
1VIE M lpuw
2VIE! / 2MA

_1 / / \ \ 4l
et d e

(AN ]
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_3 / \

_a T / H‘M It | [

-6
Center 3.69675 GHz 950 kHz/ Span 9.5 MHz

Date: 4_AUG.2010 11:27:55
QPSK Channel Spacing 7 MHz, Channel 3696.5 MHz
Marker 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref Lvl -13.47 dBm VBW 300 kHz
40 dBm 3.69998196 GHz SWT 5 ms unit dBm
4
30.2 @B Offset v -13
LIMIT CHEGK PASSED [ 13.47 dB [ A']
3.69998196 GHz
3 > 21 IT21 29-62 dBnj
ﬁ 3769649299 GHz
2 /
1 A~ AA A A IN1
1VIE “M’“/\ 1RM
2VIEV 2MA
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_a I / \11 bt | [
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Start 3.692 GHz 950 kHz/ Stop 3.7015 GHz

Date: 4_AUG.2010 11:26:26
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16QAM Channel Spacing 7 MHz, Channel 3696.5 MHz

Marker 1 [T1] RBW 100 kHz RF ATt 20 dB

Ref Lvl -13.32 dBm VBW 300 kHz
40 dBm 3.69998196 GHz SWT 5 ms unit dBm

4
30.2 @B Offset v _14
LIMIT CHECK PASSED 1rr 13-32 dBm

3.69998196 GHz
3 > AR 2562 dBn|
ﬁ 3769649299 GHz

2 /\
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1VIE! ’ L:l\
2VIE I 2MA
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i / N
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_a T /y &{I It | [
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Center 3.69675 GHz 950 kHz/ Span 9.5 MHz

Date: 4_AUG.2010 11:28:50
64QAM Channel Spacing 7 MHz, Channel 3696.5 MHz
Marker 1 [T1] RBW 100 kHz  RF Att 20 dB
Ref Lvl -12.99 dBm VBW 300 kHz
40 dBm 3.69996293 GHz SWT 5 ms unit dBm
4
30.2 dB Offset Yilrra -123
LIMIT CHEGK PASSED [ 13.99 dB [ A']
3.69996293 GHz
3 > 21 IT21 29-62 dBnj
ﬁ 3769649299 GHz
2 /\
1 IN1
[ Ll A X X
1VIEW i Y WVW“"\ 1RM
2VIEV 2MA
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NI W UM M
-6l
Center 3.69675 GHz 950 kHz/ Span 9.5 MHz
Date: 4_AUG.2010 11:30:11
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5.1.6.2. Transmitter Conducted Spurious Emissions (30 M- 40 GHz)

Channel Start Sto Maximum
Centre Erequency | Ere uepnc Emission Limit Margin
Frequency (|(\:1/|HZ) y (|(\:]/|HZ) y Observed (dBm) (dB)
(MHz) (dBm)
10 4,000 -28.15 -15.15
3651.75 -13.0
4,000 40,000 -21.05 -8.05

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs Inc, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




e

MiC ML ahs

Title:

To:

Serial #:
Issue Date:
Page:

Axxcelera EHD-CPE3320-C10
FCC Part 90 SubPart Z, RSS-197
AXXC15-U1 Rev A

5th October 2010

113 of 144

Channel 3651.75 MHz Conducted Spurious Emissions 0.01 — 4 GHz

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi -28.15 dBm VBW 1 MHz
40 dBm 2.89655311 GHz SWT 10 s unit dBm
4
30.2 dB Offset vi|[T1] _28.15 dBn
2.89655%}1 GHZ|
3 ZILTIT 79 Y12 aBn|
3.65617334 GHZ
2
1
-1
D1 -13 dBm
-2
1
-3 W}\An WYL B TPV MM LA X\L..uuu FUTAPYIN L AL
Mw&V¢JxAﬂ\A~Mf“*A“F\V
it
-5
-6
Start 10 MHz 399 MHz/ Stop 4 GHz

Date:

4.AUG.2010 11:34:44

Channel 3651.75 MHz Conducted Spurious Emissions 4 - 40 GHz

Marker 1 [T1] RBW 1 MHz  RF Att 10 dB
Ref Lvi -21.05 dBm VBW 1 MHz
30.2 dBm 35.52705411 GHz swT 30 s unit dBm
30.
30.2 gB Offset vi|[T1] _21.05 dB
35.52705411 GHz
2
1
-1
D1 -13 dBm
N JM’\i\
. Y
UWHW/\““\4»»“*/“”U\A“va»w«yvvv¢~”uvuM“AWA*“J
-4
-5
-6l
-69.
Start 4 GHz 3.6 GHz/ Stop 40 GHz
Date: 4.AUG.2010 11:42:51
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Channel Maximum
Centre Fre?qt:er:]cy Fretsqtuoepncy Emission Limit Margin
Frequency (MH2) (MH2) Observed (dBm) (dB)
(MHz) (dBm)
10 4,000 -28.44 -15.44
3675.0 -13.0
4,000 40,000 -21.06 -8.06

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs Inc, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




e

o

VI abs

Title:

To:

Serial #:
Issue Date:
Page:

Axxcelera EHD-CPE3320-C10
FCC Part 90 SubPart Z, RSS-197
AXXC15-U1 Rev A

5th October 2010

115 of 144

Channel 3675 MHz Conducted Spurious Emissions 0.01 — 4 GHz

Marker 1 [T1] RBW 1 MHz RF Att 20 dB

Ref LvI -28.44 dBm VBW 1 MHz

40 dBm 1.80110220 GHz SWT 10 s unit dBm
Al

30.2 HB Offsét vi1|rT1] -28.44 dB
1.80110220 GHZ|
3 VAR REN | 29.60 dBnj
3.68016082 GHZ|

2
1
~1

D1 -13 dBm
-2

1 L

-3 Ay I JK‘yl J\JAAAMJMLQJu VRNV TN " JAns|

Wd“nMAANNNWNﬁhAf*JWNV
-4
-5
-6l

Start 10 MHz 399 MHz/ Stop 4 GHz

Date: 4_AUG.2010 11:37:18

Channel 3675 MHz Conducted Spurious Emissions 4 - 40 GHz

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref LvI -32.14 dBm VBW 1 MHz
30.2 dBm 10.99799599 GHz SWT 30 s unit dBm
30.
30.2 gB Offset vi|[T1] -34.14 dB
10.99799599 GHz
2 VITIT —21-06 dBn|
34.87779551 GHZz|
1
-1
D1 -13 dBm
2
=2 JANVXW¢{
’ k«\y\,««] MJW
) w//'w.
-5
-6
-69.
Start 4 GHz 3.6 GHz/ Stop 40 GHz
Date: 4_AUG.2010 11:41:21
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Channel Maximum
Centre Fre?qt:er:]cy Fretsqtuoepncy Emission Limit Margin
Frequency (MH2) (MH2) Observed (dBm) (dB)
(MHz) (dBm)
10 4,000 -28.62 -15.62
3698.25 -13.0
4,000 40,000 -21.76 -8.76
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Channel 3698.25 MHz Conducted Spurious Emissions 0.01 — 4 GHz

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvl -28.62 dBm VBW 1 MHz
40 dBm 2.40080160 GHz SWT 10 s unit dBm
4
30.2 dB Offset vi|[T1] _2d8.62 dBn
2.40080160 GHZ
3 ZILTIT 79 ¥7 aBn|
3.70414830 GHZz
2
1
-1
D1 -13 dBm
-2
L J
-3 s PIVY PC UL SV F v '.A:.Mv_, PIVLNITR oY W'Y, TV VY prodten M
A AN A
-4
-5
-6
Start 10 MHz 399 MHz/ Stop 4 GHz

Date:

4.AUG.2010 11:38:24

Channel 3698.25 MHz Conducted Spurious Emissions 4 - 40 GHz

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref LvI -21.76 dBm VBW 1 MHz
30.2 dBm 34.87775551 GHz SWT 30 s unit dBm
30.
30.2 dB Offset vi|[T1] _21.76 dB
34.87779551 GHZz|
2
1
=1
D1 -13 dBm
N JNNin
. [\"“1)"‘*
-4
-5
-6
-69.
Start 4 GHz 3.6 GHz/ Stop 40 GHz
Date: 4_AUG.2010 11:39:50
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Laboratory Measurement Uncertainty for Conducted Spurious Emissions

Measurement uncertainty

+2.37 dB

Traceability

Method

Test Equipment Used

Measurements were made per work
instruction WI-05 ‘Measurement of

Spurious Emissions’

0070, 0116, 0158, 0088, 0252, 0313, 0314
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5.1.7. Radiated Spurious Emissions

5.1.7.1. Transmitter Radiated Emissions

FCC 47 CFR Part 90, Subpart Z; §90.1323, 2.1053;
ANSI/TIA-603

Test Procedure

Measurements were made while EUT was operating in a modulated transmit mode of
operation, at the appropriate center frequency. Substitution was performed on any emissions
observed. The antenna port was attenuated with a 50 Q termination.

As no antennae were required for testing purposes and only BPSK 3.5 MHz bandwidth was
tested to prove compliance.

The measurement equipment was set to measure in peak hold mode. The emissions were
measured in the anechoic chamber at a 3-meter distance on every azimuth in both horizontal
and vertical polarities. The emissions are recorded and maximized as a function of azimuth
by rotation through 360° with a spectrum analyzer in peak hold mode.

The highest emissions relative to the limit are listed for each frequency band measured.
Limit
For operation in the 3650 — 3700 band the power of any emission outside the frequency band

of operation shall be attenuated below the transmitter power (P) within the licensed band of
operation, measured in Watts, by at least 43 + 10*Log (P) = -13dBm.

Test Measurement Set up

Anechoic Chamber Measurement Area
s Spectrum
D 1 Amplifier Analyzer
Coaxial Coaxial Coaxial

Measurement set up for Radiated Emission Test
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Radiated spurious emissions from the transmitter were investigated from 30 - 1000MHz. No
radio emissions were witnessed during the test. Please see Section 5.1.7.2 for radiated
emissions results from 30 - 1000 MHz.

No spurious emissions were withessed above 1 GHz. Only the fundamental was present
during testing.

Test Freq. |3651.75 MHz Engineer |CSB
Variant |[BPSK 3.5MHz CH BW Temp (°C) |26.5
Freg. Range |1 - 18 GHz Rel. Hum.(%) |32
Power Setting |Maximum Power / 100% duty cycle Press. (mBars) |999
Antenna |3ft shielded cable + 50 Ohm Load Duty Cycle (%)]|100
Test Notes 1 |Only fundamental emission is present above 1GHz.
Test Notes 2

. ),‘ .
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Radiated Emissions Template: ETS] TH 893 1-18GHz
Filename: k:programiaocellera’@ic 15 - 3650 cpeitest programinorth amencaifeo part 90test

Formally measured emission peaks

Frequency Raw | Cable Level Measurement Hgt | Azt Limit Margin | Pass
MHz dBm | Loss AlFCl dBm Type G cm | Deg dBm dB /Fail CETTEE
3655.225 258 3.7 2.4 -19.7 Peak [Scan] VvV | 151 - - - - FUND

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
NRB = Non-Restricted Band. RB = Restricted Band.
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Test Freq. |3675 MHz Engineer |CSB
Variant |BPSK 3.5MHz CH BW Temp (°C) |26.5
Freq. Range |1 - 18 GHz Rel. Hum.(%) |32
Power Setting |Maximum Power / 100% duty cycle Press. (mBars) |999
Antenna | 3ft shielded cable + 50 Ohm Load Duty Cycle (%)]|100
Test Notes 1 |Only fundamental emission is present above 1GHz.
Test Notes 2

. ’n‘ N
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Radiated Emissions Template: ETS] TH 893 1-18GHz

Filename: k'programiaocellera'axse 15 - 2650 cpe'test programinorth amenca'foc part 90'test

Formally measured emission peaks

Frequency Raw | Cable Level Measurement Hgt | Azt Limit Margin | Pass
MHz dBm | Loss AF dB dBm Type Pol cm | Deg dBm dB /Fail Comments
3674.709 -222 1 3.7 2.3 -16.1 Peak [Scan] \Y - - - - Pass FUND

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
NRB = Non-Restricted Band. RB = Restricted Band.
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Test Freq. |3698.25 Engineer |CSB
Variant |[BPSK 3.5MHz CH BW Temp (°C) |26.5
Freg. Range |1 - 18 GHz Rel. Hum.(%) |32
Power Setting |Maximum Power / 100% duty cycle Press. (mBars) |999
Antenna | 3ft shielded cable + 50 Ohm Load Duty Cycle (%)]|100
Test Notes 1 |Only fundamental emission is present above 1GHz.
Test Notes 2

ICS3i . 05 dug 10 11:3% .
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Radiated Emissions Template: ETS] TH 893 1-18GHz

Filename: k'programiaocellera'axse 15 - 2650 cpe'test programinorth amenca'foc part 90'test

Formally measured emission peaks

Frequency Raw | Cable Level Measurement Hgt | Azt Limit Margin | Pass
MHz dBm | Loss AF dB dBm Type Pol cm | Deg dBm dB /Fail Comments
3698.657 2451 3.7 2.5 -18.3 Peak [Scan] \Y - - - - Pass FUND

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
NRB = Non-Restricted Band. RB = Restricted Band.
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Laboratory Measurement Uncertainty for Radiated Emissions

Measurement uncertainty

+5.6/-4.5 dB

Traceability

Method

Test Equipment Used

Measurements were made per work
instruction WI-03 ‘Measurement of
Radiated Emissions’

0088, 0104, 0158, 0134, 0310, 0312, Dipole.
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5.1.7.2. Digital Device Radiated Spurious Emissions

FCC, Part 15 Subpart C §15.105

FCC Part 15.109 limits were applied based on:

(1) the definition of Digital Device [FCC Part 15.3(k)] which states: "A radio frequency device
that is specifically subject to an emanation requirement in any other FCC Rule part or an
intentional radiator subject to subpart C of this part that contains a digital device is not subject
to the standards for digital devices, provided the digital device is used only to enable operation
of the radio frequency device and the digital device does not control additional functions or
capabilities.

and
(2) the functions of the EUT

Since the digital portion of the device controls additional functions other than just controlling
the radio (controls data I/O communications via the Ethernet port) the device was also tested
as a digital device.

Standard Reference

FCC, Part 15 Subpart B §15.109
Industry Canada ICES-003 §5

Test Procedure

Testing was performed in a 3-meter anechoic chamber. Preliminary radiated emissions were
measured on every azimuth and with the receiving antenna in both horizontal and vertical
polarizations. Preliminary emissions were recorded with in Spectrum Analyzer mode, using a
maximum peak detector while in peak hold mode.

Emissions nearest the limits were chosen for maximization and formal measurement using a
CISPR Compliant receiver. Emissions from 30 MHz — 1000 MHz are measured utilizing a
CISPR compliant quasi-peak detector with a tuned receiver, using a bandwidth of 120 kHz.
Emissions above 1000 MHz are measured utilizing a CISPR compliant average detector with
a tuned receiver, using a bandwidth of 1 MHz. Only the highest emissions relative to the limit
are listed.

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs Inc, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title:

Axxcelera EHD-CPE3320-C10

To: FCC Part 90 SubPart Z, RSS-197
Serial #  AXXC15-U1 Rev A
Issue Date: 5th October 2010
Page: 125 of 144
Test Measurement Set up
Homn
Antenna
le-‘
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I it f

\

N
\

{

Test \
distance \
< — — — P /

Hom \
Antenna \
Polystyrene EUT ./
table [::jj+=
........ _—
= = = = = - -
A
) Flush
Height Mounted Antenna
Turn Table

Auxiliary
Equipment

LISN (Power
Supply)

Motch
Filter
Spectrum
Analyzer

Measurement set up for Radiated Emission Test
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Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Loss, and subtracting
Amplifier Gain from the measured reading. All factors are included in the reported data.

FS=R + AF + CORR -FO

FS = Field Strength
R = Measured Spectrum analyzer Input Amplitude
AF = Antenna Factor

CORR = Correction Factor = CL — AG + NFL

CL = Cable Loss

AG = Amplifier Gain

FO = Distance Falloff Factor

NFL = Notch Filter Loss or Waveguide Loss

Field Strength Calculation Example:

40 dBpV/m = 100 pV/m
48 dBpV/m = 250 pV/m

Given receiver input reading of 51.5 dBuV; Antenna Factor of 8.5 dB; Cable Loss of

1.3 dB; Falloff Factor of 0 dB, an Amplifier Gain of 26 dB and Notch Filter Loss of

1 dB. The Field Strength of the measured emission is:
FS=515+8.5+1.3-26.0+1=36.3 dBuV/m

Conversion between dBuV/m (or dBuV) and pV/m (or uV) are done as:

Level (dBuV/m) = 20 * Log (level (uV/m))
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Measurement Results for Radiated Spurious Emissions — Digital Apparatus

No Radio Emissions were witnessed below 1 GHz. Emissions present are from the digital
portion of the device.

Test Freq. |3651.75 MHz Engineer |CSB
Variant |BPSK 3.5MHz CH BW Temp (°C) |26.5

Freg. Range |30 MHz - 1000 MHz Rel. Hum.(%) |32
Power Setting |Maximum Power / 100% duty cycle Press. (mBars) |999

Antenna | 3ft shielded cable terminated with 50 Ohm Load

Test Notes 1 |No radio emissions were witnessed below 1 GHz.

Test Notes 2

MiCe&MLab dBusim vasona by EMiSaft 05 £ug 10 10:54 -
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Formally measured emission peaks

Fremeney | R Ot e ga| Lo | Messement | g | tot | s | L M | PSS oo
36.107 41.5 3.5 | -14.1 31.0 Quasi Max \% 98 93 40 -9.0 Pass DIG
249.983 54.2 5.0 | -18.8 40.4 Quasi Max H 122 | 276 46 -5.6 Pass DIG
299.983 55.4 | 5.2 | -16.9 43.8 Quasi Max H | 118 ] 280 46 -2.2 Pass DIG
349.982 50.6 | 5.5 | -15.5 40.5 Quasi Max H | 98 | 207 46 -5.5 Pass DIG
359.984 55.4 55 | -156.1 45.8 Quasi Peak H 166 | 182 46 -0.2 Pass DIG
399.979 50.0 | 5.7 | -144 41.2 Quasi Max H | 135 ] 225 46 -4.8 Pass DIG

Legend: | DIG = Digital Device Emission; RX = Receiver Emissions; FUND = Fundamental Frequency

Note: see Section 3.7 Equipment Modifications, EUT required modification in order to comply
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Specification

Radiated Spurious Emissions — Digital Apparatus

FCC, Part 15 Subpart B §15.109

A representative type or model of each digital apparatus shall be tested in accordance with
the measurement methods described in FCC Part 15; Subpart A - General and FCC Subpart
B — Unintentional Radiators.

Industry Canada ICES-003

A representative type or model of each digital apparatus shall be tested in accordance with
the measurement method described in the publication referred to in Section 7.1 [Canadian
Standards Association Standard CAN/CSA-CEI/IEC CISPR 22:02, "Limits and Methods of
Measurement of Radio Disturbance Characteristics of Information Technology Equipment."].

FCC, Part 15 Subpart B §15.109 Spurious Emissions Limits

Except for Class A digital devices, the field strength of radiated emissions from unintentional
radiators at a distance of 3 meters shall not exceed the following values.

Frequency (MHz) Field Strength Field Strength Measurement
(LV/m) (dBpV/m) Distance (meters)
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
Above 960 500 54.0 3

Field Strength of radiated emissions for a Class A digital device are as follows.

Frequency (MHz) Field Strength Field Strength Measurement
(LV/m) (dBpVv/m) Distance (meters)
30-88 100 49.5 3
88-216 150 54.0 3
216-960 200 57.0 3
Above 960 500 60.0 3
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RSS-ICES 85 Spurious Emissions Limits

Class A Digital Device: The field intensity of radio noise emissions that are radiated from a
Class A digital apparatus shall not exceed the limits specified in Table 5 of the publication
referred to in Section 7.1, within the indicated frequency range.

Frequency range Quasi-peak limits dB(uVv/m) @ Quasi-peak limits dB(puVv/m) @
MHz 10m 3m
30 to 230 40 50.5
230 to 1 000 47 57.5
NOTE 1 The lower limit shall apply at the transition frequency.
NOTE 2 Additional provisions may be required for cases where interference
occurs

Class B Digital Device: The field intensity of radio noise emissions that are radiated from a
Class B digital apparatus shall not exceed the limits specified in Table 6 of the publication
referred to in Section 7.1, within the indicated frequency range.

Frequency range Quasi-peak limits dB(uVv/m) @ Quasi-peak limits dB(uVv/m) @
MHz 10m 3m
30 to 230 30 40.5
230 to 1 000 37 47.5
NOTE 1 The lower limit shall apply at the transition frequency.
NOTE 2 égg&trignal provisions may be required for cases where interference

Laboratory Measurement Uncertainty for Spectrum Measurement

Measurement Uncertainty | +5.6/ -4.5 dB

Traceability

Method

Test Equipment Used

Work instruction WI-03

0088, 0158, 0134, 0304, 0311, 0315, 0310, 0312
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5.1.7.3. Receiver Radiated Spurious Emissions (above 1 GHz)

Industry Canada RSS-Gen 84.8, §6

Test Procedure

Radiated emissions above 1 GHz are measured in the anechoic chamber at a 3-meter
distance on every azimuth in both horizontal and vertical polarities. The emissions are
recorded and maximized as a function of azimuth by rotation through 360° with a spectrum
analyzer in peak hold mode. Depending on the frequency band spanned a notch filter and
waveguide filter was used to remove the fundamental frequency. The highest emissions
relative to the limit are listed for each frequency spanned.

All measurements on any frequency or frequencies over 1 MHz are based on the use of
measurement instrumentation employing an average detector function. All measurements
above 1 GHz were performed using a minimum resolution bandwidth of 1 MHz.

All Sectors of the EUT were tested simultaneously

Test Measurement Set up

Anechoic Chamber

[t

Measurement Area

T

Coaxial

Notch /
Waveguide
Filter

Amplifier Spectrum
Analvzer

Coaxial

Coaxial

Coaxial

Measurement set up for Radiated Emission Test
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Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Loss, and subtracting
Amplifier Gain from the measured reading. All factors are included in the reported data.

FS=R+AF + CORR - FO
where: FS = Field Strength
R = Measured Spectrum analyzer Input Amplitude
AF = Antenna Factor
CORR = Correction Factor = CL — AG + NFL
CL = Cable Loss
AG = Amplifier Gain
FO = Distance Falloff Factor
NFL = Notch Filter Loss or Waveguide Loss

For example:

Given receiver input reading of 51.5 dBuV; Antenna Factor of 8.5 dB; Cable Loss
of 1.3 dB; Falloff Factor of 0 dB, an Amplifier Gain of 26 dB and Notch Filter Loss
of 1 dB. The Field Strength of the measured emission is:

FS=515+85+1.3-26.0+1=36.3 dBuV/m
Conversion between dBuV/m (or dBuV) and pV/m (or uV) are done as:
Level (dBuV/m) =20 * Log (level (nV/m))

40 dBuV/m = 100 uV/m
48 dBuV/m = 250 pV/m
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Receiver Radiated Spurious Emissions above 1 GHz

Test Freq. |3651.75 MHz Engineer |CSB
Variant |BPSK 3.5MHz CH BW Temp (°C) |26.5
Freq. Range |1 - 18 GHz Rel. Hum.(%) |32
Power Setting [Maximum Power / 100% duty cycle Press. (mBars) |999
Antenna | 3ft shielded cable + 50 Ohm Load Duty Cycle (%)]100
Test Notes 1 |No Receiver emissions present.
Test Notes 2
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Formally measured emission peaks

Frequency Raw | Cable AFE dB Level Measurement Pol Hgt | Azt Limit Margin | Pass

MHz dBuV | Loss dBuV/m Type cm | Deg | dBuV/m dB [Fail Comments

No receiver emissions present during test.

Legend: | TX = Transmitter Emissions; DIG = Digital Emissions; FUND = Fundamental; WB = Wideband Emission
NRB = Non-Restricted Band. RB = Restricted Band.
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Specification

Receiver Radiated Spurious Emissions

whichever is the higher, without exceeding 40 GHz.

The search for spurious emissions shall be from the lowest frequency internally generated
or used in the receiver (e.g. local oscillator, intermediate or carrier frequency), or 30 MHz,
whichever is the higher, to at least 3 times the highest tunable or local oscillator frequency,

The following receiver spurious emission limits shall be complied with;
(a) If a radiated measurement is made, all spurious emissions hall comply with the limits of

Table 1.
Frequency Field Strength Field Strength Measurement Distance
(MHz) (nVv/m) (dBpV/m) (meters)
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
Above 960 500 54.0 3

Laboratory Measurement Uncertainty for Radiated Emissions

Measurement uncertainty +5.6/-4.5 dB
Traceability
Method Test Equipment Used

Measurements were made per work
instruction WI-03 ‘Measurement of
Radiated Emissions’

0312

0088, 0158, 0134, 0304, 0311, 0315, 0310,
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5.1.8. AC Wireline Conducted Emissions (150 kHz — 30 MHz)

FCC, Part 15 Subpart C §15.107
Industry Canada ICES-003 §5.3

Test Procedure

The EUT is configured in accordance with ANSI C63.4. The conducted emissions are
measured in a shielded room with a spectrum analyzer in peak hold in the first instance.
Emissions closest to the limit are measured in the quasi-peak mode (QP) with the tuned
receiver using a bandwidth of 9 kHz. The emissions are maximized further by cable
manipulation. The highest emissions relative to the limit are listed.

Test Measurement Set up

EUT LISN Receiver

T 115 Vac 60 Hz

Measurement set up for AC Wireline Conducted Emissions Test

Measurement Results for AC Wireline Conducted Emissions (150 kHz — 30 MHz)
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Test Freq. |3651.75 MHz Engineer |CSB
Variant |AC Line Emissions Temp (°C) |26.5

Freq. Range |0.150 MHz - 30 MHz Rel. Hum.(%) |32
Power Setting |Maximum Power / 100% duty cycle Press. (mBars) |999

Antenna | 3ft shielded cable terminated with 50 Ohm Load

Test Notes 1 | EUT tested in worst case conditions with radio at maximum power. No radio emissions were

Test Notes 2 | witnessed below 1 GHz.
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Power Line Conducted BEmissions Template: CISPRIZE AChbins
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Formally measured emission peaks

Frequency Raw | Cable Factors Level Measurement Line Limit Margin | Pass Comments
MHz dBuV | Loss dBuV/m Type dBuV/m dB [Fail
3.750 326 | 10.1 0.2 42.9 Quasi Peak Neutral 56 -13.1 | Pass
3.750 28.4 | 101 0.2 38.7 Average Neutral 46 -7.3 Pass
3.845 32.0 | 10.1 0.2 42.3 Quasi Peak Neutral 56 -13.7 | Pass
3.845 28.4 | 101 0.2 38.7 Average Neutral 46 -7.3 Pass
3.941 30.9 | 10.1 0.2 41.2 Quasi Peak Neutral 56 -14.8 | Pass
3.941 28.1 | 101 0.2 38.3 Average Neutral 46 -7.7 Pass
3.942 28.5 | 10.1 0.2 38.8 Average Live 46 -7.2 Pass
3.942 329 | 101 0.2 43.2 Quasi Peak Live 56 -12.8 | Pass
4.038 32.6 | 10.1 0.2 42.9 Quasi Peak Live 56 -13.1 | Pass
4.038 28.8 | 10.1 0.2 39.0 Average Live 46 -7.0 Pass
4.710 304 | 10.1 0.2 40.7 Quasi Peak Neutral 56 -15.3 | Pass
4.710 27.8 | 101 0.2 38.2 Average Neutral 46 -7.8 Pass
Legend: | DIG = Digital Device Emission; RX = Receiver Emissions; FUND = Fundamental Frequency
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Specification

Limit

edges.

815.107 (a) Except for Class A digital devices, for equipment that is designed to be
connected to the public utility (AC) power line, the radio frequency voltage that is conducted
back onto the AC power line on any frequency or frequencies within the band 150 kHz to
30 MHz shall not exceed the limits in the following table, as measured using a 50 uH/50
ohms line impedance stabilization network (LISN). Compliance with the provisions of this
paragraph shall be based on the measurement of the radio frequency voltage between
each power line and ground at the power terminal. The lower limit applies at the band

§15.107 (a) Limit Matrix

The lower limit applies at the boundary between frequency ranges

Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*

0.5-5 56 46

5-30 60 50

* Decreases with the logarithm of the frequency

Laboratory Measurement Uncertainty for Conducted Emissions

| Measurement uncertainty | +2.64 dB

Traceability

Method

Test Equipment Used

Measurements were made per
work instruction WI-EMC-01
‘Measurement of Conducted
Emissions’

0158, 0184, 0193, 0190, 0293, 0307
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6. TEST SET-UP PHOTOGRAPHS

6.1.

General Measurement Test Set-Up
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6.2. Environmental Chamber
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6.3. Radiated Spurious Emissions below 1GHz
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6.4. Radiated Spurious Emissions above 1GHz

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs Inc, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title:

%/EC/Q?VILabs

Issue Date:
Page:

Axxcelera EHD-CPE3320-C10
FCC Part 90 SubPart Z, RSS-197
AXXC15-U1 Rev A

5th October 2010

142 of 144

6.5. Conducted Emissions (150 kHz - 30 MHz)
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7. TEST EQUIPMENT DETAILS
Asset # Instrument Manufacturer Part # Serial #
0088 Spectrum Analyzer Hewlett Packard 8564E 3410A00141
0134 Amplifier Com Power PA 122 181910
0158 /Tﬁg[mﬁgtrer Control Co. 4196 E2846
0193 EMI Receiver Rhode & Schwartz ESI7 838496/007
0252 SMA Cable Megaphase Sucoflex 104 None
. UFA210A-0-0787-

0310 2m SMA Cable Micro-Coax 3G03G0 209089-001
0312 3m SMA Cable Micro-Coax A a2 209092-001
0313 Coupler Hewlett Packard 86205A 3140A01285
0314 20dB I 1ype ARRA N9444-30 1623
0070 Power Meter Hewlett Packard 437B 3125U11552
0116 Power Sensor Hewlett Packard 8485A 3318A19694
0117 Power Sensor Hewlett Packard 8487D 3318A00371
0184 Pulse Limiter Rhode & Schwartz ESH3Z2 357.8810.52
0190 LISN Rhode & Schwartz ESH3z5 836679/006
0293 BNC Cable Megaphase 1689 1GVT4 15F50B001
0301 5.6 GHz Notch Filter Micro-Tronics RBC50704 001
0302 5.25 GHz Notch Filter Micro-Tronics BRC50703 002
0303 5.8 GHz Notch Filter Micro-Tronics BRC50705 003
0304 2.4GHzHz Notch Filter Micro-Tronics - 001
0307 BNC Cable Megaphase 1689 1GVT4 15F50B002
0335 1-18GHz Horn Antenna ETS- Lindgren 3117 00066580
0337 Amplifier MiCOM Labs - -
0338 Antenna Sunol Sciences JB-3 A052907
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