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Acronyms and Abbreviations

ASIC Application Specific Integrated Circuit
BBW Breathing, Blossoming and Wilting
BPF Bandpass Filter

BTS Base Station Transceiver Subsystem
BW Bandwidth

CDMA Code Division Multiple Access

CR Cost Reduced

dBFS dB relativeto Full Scale

DDS Direct Digital Synthesizer

DPM Duplexer Preselector Module
EEPROM Electrically Erasable and Programmable ROM
EC Engineering Change

ERLCE Excess Reverse Link Capacity Estimate
HSSPC High-Speed Serial Protocol Controller
HW Hardware

IF Intermediate Frequency

lC Inter-Integrated Circuit Bus

IS Interim Standard

LO Local Oscillator

LPF Lowpass Filter

MFRM-2 Multi-Carrier Flexible Radio Module
MTRM Multi-Carrier Transmitter Receiver Module
NF Noise Figure

OCNS Orthogonal Channel Noise Source

OH OverHead

PA Power Amplifier

PC Personal Computer

PPR Peak Power Reduction

PSA Product Specification Agreement

RBW Resolution BandWidth
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RF Radio Frequency
Rx Receive
SA Spectrum Analyzer
SFRM Single Carrier Flexible Radio Module
SW Software
TBD To Be Determined
™ Triplexer Module
TPTL Transmit Power Tracking Loop
TRM Transmitter Receiver Module
TX Transmit
uP Microprocessor
XCVR Transceiver
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1 Introduction

Thistest report is an update to the original MFRM-2 FCC 22 test report. The original test report
did not include Channel 630; Channel 630 is both arequired and supported channel. This report
will be used as an appendix to the current FCC part 22 filing. As an appendix to the current filing
this report will only include single carrier and three carrier modes with the following test cases;
RFPower Output, Occupied Bandwidth, Spurious Emissions at Antenna Terminals, and Transmit-
ter

Thistest report is submitted in accordance with the FCC Rules and Regulations, Part 2, Subpart J,
Sections 2.1046 through 2.1057 for equipment authorization of Nortel Networks CDMA 800
MHz Multi carrier Flexible Radio Module 2 (MFRM?2).

The 800 MHz MFRM2 isintended for use in the Domestic Public Cellular Radio Telecommuni-
cations Service and is designed in accordance with the following standards:

 CFR47, Part 22, Subpart H, Cellular Radiotelephone Service [1]

» CFRA47, Part 2, Subpart J, Equipment Authorization Procedures - Equipment Authoriza-
tion[2]

* [CRSS129,lIssue 2, 800 MHz Dual-Mode CDMA Céllular Telephones|[ 3]

*  TIA/EIA-97-D, Recommended Minimum Performance Sandards for Base Sations Sup-
porting Dual Mode Spread Spectrum Systems [ 4]

1.1 Required Tests
Table 1 summarizes the required tests for the CDMA 800 MHz MFRM.

Tablel: Required Tests

FCC FCC
M easurement Limit Description P(Tere%rt%l;;
Specification Specification '
2.1046 22.913 RF Power Output Yes
2.1049 22.917 Occupied Bandwidth Yes
2.1051, 22.917 Spurious Emissions at Antenna Ter- Yes
2.1057 minals
2.1053, 22.917 Field Strength of Spurious Emis- nod
2.1057 sions
2.1055 Frequency Stability no

a. Field strength of spurious emissions testing will be performed by Sanmina-SCI Canada, Calgary.

Sept 29, 2003 Nortel Networks Confidential Approved
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2 Engineering Declaration

The CDMA 800MHz Multi carrier Flexible Radio Module2 has been tested in accordance with
the requirements contained in the Federal Communications Commission Rules and Regulations
Part 2 and 22.

To the best of my knowledge, these tests were performed in accordance with good engineering
practices using measurement procedures consistent with industry or commission standards or pre-
vious Commission correspondence or guidance and demonstrate that this equipment complies
with the appropriate standards. All tests were conducted on a representative sample of the equip-
ment for which equipment authorization is sought.

Tested by

Lorne Thompson

Systems Designer )i Ty 19
Nortel Networks LBl it a1 ) dezitinnti
Ca|gary, Canada S]gﬂﬂd ’ Date

Reviewed by

Thomas Wong

CDMA/TDMA ' il _

Regulatory Emission Prime /,q _’7{' Vs Nzat) o
Nortel Networks I [ ——
Calgary, Canada Signed é Date

o
"

Approved by

Tom Danshin

BTS System Manager Sond Ja Tk [ 2
Nortel Networks T — e =
Calgary, Canada - i

Approved Nortel Networks Confidential Sept 29, 2003
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3 Equipment Authorization Application Requirements

3.1 Sandard Test Conditions and Test Equipment

The MFRM2 will be tested under the following standard test conditions unless otherwise noted:

Ambient Temperature: 20 to 35 degrees C
Ambient Humidity: 20 to 40%

Input modulation 1S-95

3.2 EUT ldentification List

DC Supply Voltage: -48 Vdc and +24 VVdc (nominal)

Table 2 shows the identification of the components required for testing.

Table2: EUT ldentification List

Equipment Description Maclljerln/blzrart I\Ffl?n?i‘)ﬁ Serial Number
800 MHz Multi carrier Flexible Radio Module NTGY30AA V7 NNTM533GRTCM
800 DPM NTGS89DB 12 CLWV PP205LRL
800 FAM NTGS5652 01 NNTM5330NK91
DC Power Cable NTGS8082 01 N/A
Fiber Cable NTGY5520 N/A N/A
DPM Power/Data Cable NTGS8088 02 N/A
DPM to RX0 Cable NTGS8017 03 N/A
DPM to RX1 Cable NTGS8017 03 N/A
Sept 29, 2003 Nortel Networks Confidential Approved
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3.3 Test Equipment List
Table 3 shows the identification of the test equipment required.

Table3: Test Equipment List

Description Manufacturer M odel Nierrnlk?ler C?Dl.a?eue
9kHz to 40 GHz Spectrum Ana- Rohde& Schwarz FSEK-30 DE25178 17-MAY-04
lyzer
RF Power Meter Agilent E4419B US38260722 13-APR-04
RF Power Sensor Head Adgilent E9300A US39210469 6 APR 04
30dB Attenuator (>100W) Pasternack 30DB PE702L-30dB n/a
RF Cable 1 24” Nortel NTGS8017 n/a n/a
RF Cable 2 8m Heliax Nortel ntmloocy-sf n/a n/a

Approved Nortel Networks Confidential Sept 29, 2003
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4 Transmitter Tests

4.1 RF Power Output

4.1.1 RF Power Output Requirements

FCC Part 2.1046 M easurementsrequired: RF power output

§(a) For transmitters other than single sideband, independent sideband and controlled
carrier radiotelephone, power output shall be measured at the RF output terminals
when the transmitter is adjusted in accordance with the tune-up procedure to give the
values of current and voltage on the circuit elements specified in §2.1033(c)(8). The
electrical characteristics of the radio frequency load attached to the output terminals
when this test is made shall be stated.

(c) For measurements conducted pursuant to paragraphs (a) and (b) of this section, all
calculations and methods used by the applicant for determining carrier power or peak
envel ope power, as appropriate, on the basis of measured power in the radio frequency
load attached to the transmitter output terminals shall be shown. Under the test condi-
tions specified, no components of the emission spectrum shall exceed the limits speci-
fied in the applicable rule parts as necessary for meeting occupied bandwidth or
emission limitations.

412 Test Method

Setup the DE viathe BTS controller to enable the MFRM2 to transmit at maximum power for
each of the carrier configurations one, two and three carrier in the Baseband modulation format
|S-95. Measurements will be made on channels 548, 589 and 630 with +24Vdc. The RF output
power will be measured using the power meter.

413 Test Setup

The set-up required for the MFRM 2 RF output power test isillustrated in Figure 1. RF output
power measurements will be referenced to the antenna port of the DPM

Sept 29, 2003 Nortel Networks Confidential Approved
Stream 00  Issue 01 Page 17



Wireless Access

NCORTEL

NETWORKS"

Test Report for FCC Equipment

Authorization

FCCID : AB6GNT800MFRM2

4.1.4 Noise Floor
Table 4 lists the noise floor of the measurement system with no signal present. .

Table 4: Spectrum Analyzer Noise floor

Start MHz | stop MHz 183%2
0.01 400 431
400 1000 40.42
1000 2000 -38.96
10KHz 1000 -39.99
1000 2000 130.42
2000 3000 139.73
3000 4000 36,0
4000 5000 3731
5000 6000 3485
6000 7000 34,97
7000 8000 -30.62
8000 9000 33.13
9000 10000 34.47

Ant.

DE | g E 2 MFRM-2

CEM optical |
%Ol\l;le link
GPS DPM 4{ Attenuator

}7

-48 Vdc
+24 Vdc

)

BTS
Controller

Power Meter

Figurel: Test Setup for RF Power Output Measurement

Approved
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415 Test Results

Table5: RF Output Power 800 MHz MFRM2 1-Carrier 1S95

Channel Number Frequency Measured RF Maximum
Output Power | Rated Power
(Band) (MHz) (dBm) o
630 (B) 888.9 47.3 473

Table6: RF Output Power of 800 MHz MFRM2 2-Carrier | S95

Channel Number | Frequencies | M asured RF - Maximum
(Band) ?(,:\IA H2) Output Power | Rated Power
(dBm) (dBm)
589, 630 (A) 887.67 47.2 473
888.9

Table7: RF Output Power of 800 MHz MFRM2 3-Carrier 1 S95

Frequency .
Channel Number of middle Measured RF Maximum
Output Power | Rated Power
(Band) channel (dBm) B
(MH2)
548, 589, 630 (B) 886.44, 887.67, 47.32 473
888.90

Sept 29, 2003
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4.2 Certification Requirements

4.2.1 Application for certification

FCC Part 2.1033 Application for certification.

(c) Applications for equipment other than that operating under parts 15 and 18 of the
rules shall be accompanied by a technical report containing the following infor mation:

(8) The dc voltages applied to and dc currents into the several elements of the final
radio frequency amplifying device for normal operation over the power range.

422 Test Method
Thisinformation required for this section is available from:

Title: CDMA BTS Development, MFRM-2 800 MHz Power Amplifier Assembly Beta Cycle
Verification Report

Dataset Name: NTGY 37AA

Document Status: Ratified

Stream: 02 Issue: 02

Issue Date: March 12, 2003

Document Prime: Neil Claxton, 2M23

423 Test Setup
See above document

424 Test Results
The final amplifying dc voltage is 27.02 Vdc. Thefinal dc current is

Table8: Average Current Values
@ Pout = 48.45dBm

Average Current Values @ Pout =
48.5dBm

22.5°C

Q4 | Q5 | Q6 | Q7

Mean || 3.63 || 4.03 || 3.82 || 3.92

Approved Nortel Networks Confidential Sept 29, 2003
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4.2.5 Occupied Bandwidth Requirements

FCC Part 2.1049

The OBW, that is the frequency bandwidth such that, below its lower and above its
upper frequency limits, the mean powers radiated are each equal to 0.5 percent of the
total mean power radiated by a given emission shall be measured under the following
conditions as applicable:

(g) Transmitter in which the modulating baseband comprises not more than three inde-
pendent channels - when modulated by the full complement of signals for which the
transmitter israted. The level of modulation for each channel should be set to that pre-
scribed in rule parts applicable to the services for which the transmitter isintended. If
specific modulation levels are not set forth in the rules, the tests should provide the
manufacturer’s maximum rated condition.

(h) Transmitters employing digital modulation techniques - when modulated by an
input signal such that its amplitude and symbol rate represent the maximum rated con-
ditions under which the equipment will be operated. The signal shall be applied
through any filter networks, pseudo-random generators or other devicesrequiredin
normal service. Additionally, the occupied bandwidth shall be shown for operation
with any devices used for modifying the spectrum when such devices are optional at
discretion of the user.

426 Test Method

Setup the DE viathe BTS controller to enable the MFRM2 to transmit at maximum power for
one and three carrier using the 1S-95 Baseband modulation format. Measurements will be made
on channels at the bottom and top of each of the duplexer bands.

A reference level is established by first using aresolution bandwidth that exceeds the signal band-
width. RBW isthen set to 1% of the estimated emission bandwidth and the video bandwidth is set
to 3 times the resolution bandwidth. The markers are now moved to the -20 dB points (from the
previously established reference level) on either side of centre frequency.

4.2.7 Test Setup
The set-up required for the MFRM2 Occupied bandwidth test isillustrated in Figure 2.

Sept 29, 2003 Nortel Networks Confidential Approved
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Ant.
CEM Optical |
Core link
CM
GPS oPM —{ Attenuator }7 il;zcl)tlrzuen:
-48 Vdc

Figure2: Test Setup for Occupied Bandwidth M easurement

+24 Vdc

)

BTS
Controller

4.2.8 Test Results.
Table9: Occupied Bandwidth (OB) Measurements800 MHz MFRM 2 1-Carrier 1S95

Table10: OB Measurements800 MHz MFRM2 2-Carrier 1S-95

Channdl Number | Frequency | M egsured Occupied
Bandwidth (MHz)
(Bend) (MH2) (1-Carrier)
630 (B) 888.9 1.2985

Channel Number Frequencies Measured Occupied
(Band) (MH2) Bandwidth (MHz)
(2-Carrier)
589, 630 (A) 887.67 2 4549
888.9

Spurious Emissions at Antenna Terminals

Approved
Page 22
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Table11: OB Measurements800 MHz MFRM2 3-Carrier 1S95

Frequency _
Channel Number | of Middle | "easured Occupied
Bandwidth (MHz)
(Band) Channel e
(MHz)
548,589, 630 (B) | 886.44,887.67, 3.679
888.90

4.2.9 Spurious Emissions Requirements

FCC Part 2.1051

The radio frequency voltage or powers generated within the equipment and appearing
on a spurious frequency shall be checked at the equipment output ter minals when prop-
erly loaded with a suitable artificial antenna. Curves or equivalent data shall show the
magnitude of each harmonic and other spurious emission that can be detected when the
equipment is operated under the conditions specified in 2.1049 as appropriate. The
magnitude of spurious emissions which are attenuated more than 20 dB below the per-
missible value need not be specified.

FCC Part 2.1057 - Frequency Spectrum to be investigated

The spectrum should be investigated from the lowest radio frequency generated in the
equipment up to at least the 10th harmonic of the carrier frequency or to the highest
frequency practicable in the present state of the art of measuring techniques, which-
ever islower. Particular attention should be paid to harmonics and subharmonics of
the carrier frequency. Radiation at the frequencies of multiplier stages should be
checked. The amplitude of spurious emissions which are attenuated more than 20 dB
below the permissible value need not be reported.

FCC Part 22.917 Limit

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

Measurement procedure. Compliance with these rules is based on the use of measure-
ment instrumentation employing a resolution bandwidth of 100 kHz or greater. In the 1
MHz bands immediately outside and adjacent to the frequency block a resolution band-
width of at least one percent of the emission bandwidth of the fundamental emission of
the transmitter may be employed. A narrower resolution bandwidth is permitted in all
cases to improve measurement accuracy provided the measured power isintegrated
over the full required measurement bandwidth (i.e. 100 kHz or 1 percent of emission
bandwidth, as specified). The emission bandwidth is defined as the width of the signal
between two points, one below the carrier center frequency and one above the carrier

Sept 29, 2003 Nortel Networks Confidential Approved
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center frequency, outside of which all emissions are attenuated at least 26 dB below the
transmitter power.

Alternative out of band emission limit. Licenseesin this service may establish an alter-
native out of band emission limit to be used at specified band edge(s) in specified geo-
graphical areas, in lieu of that set forth in this section, pursuant to a private

contractual arrangement of all affected licensees and applicants. In this event, each
party to such contract shall maintain a copy of the contract in their station files and
disclose it to prospective assignees or transferees and, upon request, to the FCC.

Interference caused by out of band emissions. If any emission from a transmitter oper-
ating in this service results in interference to users of another radio service, the FCC
may require a greater attenuation of that emission than specified in this section

4210 Test Method

Configure the BTS digital enclosure viathe BTS controller to enable the MFRM2 to transmit at
maximum power for each of the carrier configurations one and three carrier in the 1S-95 Baseband
modul ation format. Measurements will be made on channels at the bottom and top of the
duplexer. The following spectrum analyzer settings are to be used for the measurement of the

antenna port (DPM) spurious emissions:

Adjacent IMHz to indicated cellular band (Upper and L ower)

Table 12: Adjacent IMHZ Spectrum Analyze Settings

Setting 1 Carrier 3 Carrier
Resolution Bandwidth?: 12.5kHz 37.5kHz
Video Bandwidth (3x RBW)P 37.5kHz 112.5kHz
Video Average 10 Averages | 10 Averages
Span Set accordingly | Set accordingly
Detector RMS RMS
Attenuation® 30dB 30dB
Ref. Level 35dBm 35dBm
Ref. Level Offset 31-34dB 31-34dB

a. If the spectrum analyze cannot be set to the specified RBW the next
highest RBW should be used and all measurements corrected to the

specified RBW

b. If the spectrum analyze cannot be set to the specified Video Band-

width the next highest Video Bandwidth should be used.
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¢. Thelowest value of attenuator should be used to improve measure-
ment accuracy, without overdriving the Spectrum Analyzer.

All spectrum analyzer settings were coupled as per the manufacturers recommendations to
improve measurement time, without compromising data.

All other Spurious Emissionsup to 10 GHz

Table 13: All other Emission Spectrum Analyze Settings

Setting 1 Carrier 3 Carrier
Resolution Bandwidth 100 kHz 100 kHz
Video Bandwidth (3x RBW) 300 kHz 300 kHz
Video Average 10 Averages | 10 Averages
Span Set accordingly Set accordingly
Detector RMS RMS
Attenuation® 30dB 30dB
Ref. Level 35dBm 35dBm
Ref. Level Offset 31-34dB 31-34dB

a. Thelowest value of attenuator should be used to improve measure-
ment accuracy, without overdriving the Spectrum Analyzer.

The emissions will be investigated up to 10 GHz (the 10" harmonic of the fundamental emission)
for al carrier configurations (1, 2, 3) as per FCC Part 22.
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4211 Test Requirements

Table 14: Spurious Emissions Requirements

Frequency . .
1 r r
Off et Carrier 3 Carrier
+/- 1.1 MHz -13dBm/12.5KHz -13dBmM/37.5 KHz
+/- 2.1 MHz -13dBm/100 KHz -13dBm/100 KHz

4212 Test Setup

The set-up required for the MFRM2 Antenna Port (DPM) Spurious Emission test isillustrated in
Figure 3. An optional filter may be used to improve the accuracy of the measurements far away
from the cellular band (greater than 100 MHz). If afilter isused it must be clearly stated in the test
results, and the frequency response of the filter must al so be recorded, and presented in the results
data.

Ant.

Spectrum

DE | 5 E ) MFRM -2 Analyzer
CEM Optical

Core link
CM
GPS 4{ Attenuator
DPM Optional
-48 Vdc Notch or Band

+24 Vdc Pass filter

()

BTS
Controller

Figure3: Test Setup for Spurious Emissions M easurement
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4.2.13 Test Results
Note: Refer to Table 4 for Spectrum Analyzer Noise floor

Table15: Spurious Emissonsat the 800 MHz MFRM 2 Ant. Port 1-

Carrier 1395,
urious .
ESI’?‘IiSSiOI’]S Margin to FCC
L evel Limit of -13dBm
Frequency (dBm) (dB)
(MH2)
1 Carrier 1 Carrier
1S-95
890 (Upper edge of Band B) Ch 630 -21.00 8.00
(RBW-30kHz)
0-1000 (RBW=100K HZ) -33.31 20.31
1000-2000 (RBW=100K Hz) -36.00 23.00
2000-3000 (RBW=100K Hz) -33.00 20.00
3000-4000 (RBW=100K HZ) -35.00 22.00
4000-5000 (RBW=100K Hz) -34.00 21.00
5000-6000 (RBW=100K Hz) -31.00 18.00
6000-7000 (RBW=100K HZ) -29.00 16.00
7000-8000 (RBW=100K Hz) -29.50 16.50
8000-9000 (RBW=100K Hz) -29.90 16.90
9000-10000 (RBW=100KHz) -30.50 17.50
Sept 29, 2003 Nortel Networks Confidential Approved
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Table16: Spurious Emissionsat the 800 MHz MFRM2 Ant. Port 2-

Carrier B Band 1395, |

urious .
Esr?]issions Marginto FCC
L evel Limit of -13dBm
Frequency (dBm) (dB)
(MH2)
3 Carrier 3 Carrier

1S-95
890 (upper edge of band B) Ch548, 589, -22.00 9.00
630 RBW=37.5kHz
0-1000 (RBW=100K Hz) -31.42 18.42
1000-2000 (RBW=100K Hz) -34.00 21.00
2000-3000 (RBW=100K Hz) -34.00 21.00
3000-4000 (RBW=100K Hz) -33.00 20.00
4000-5000 (RBW=100K Hz) -33.25 20.25
5000-6000 (RBW=100K Hz) -32.00 19.00
6000-7000 (RBW=100K Hz) -29.00 16.00
7000-8000 (RBW=100K Hz) -30.00 17.00
8000-9000 (RBW=100K Hz) -30.00 17.00
9000-10000 (RBW=100K Hz) -30.00 17.00

IS

4.3 Transmitter Tests (CDMA M ode)

Unwanted Emissions

Unwanted emissions are emissions on a frequency or frequencies outside the necessary band-
width which result from the modulation process, from spurious emissions and harmonics.

IC RSS-129

(1) Suppression inside cellular band: For all base station transmit frequencies allo-
cated to the same operator system, the total spurious emissions in any 30 kHz band
shall be attenuated below the mean output power level in accordance with the follow-

ing schedule:

(a) for all offset frequencies greater than 750 kHz from the CDMA centre frequency, at
least 45 dB. 800 MHz Dual-Mode CDMA Cellular Telephones RSS-129.
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(b) for all offset frequencies greater than 1.98 MHz from the CDMA centre frequency,

at least 60 dB.

(c) for all offset frequencies not allocated to the same operator system, at least 60 dB

or -13 dBm, whichever isless stringent.

(2) In any 30 kHz outside the cellular band, the attenuation shall be at least 43+ 10

Log10 (mean output power in watts) or 70, dB, whichever isthe less stringent.

431 Test Method

Configurethe BTS digital enclosure viathe BTS controller to enable the MFRM2 to transmit at
maximum power for each of the carrier configurations one and three carrier in each 1S-95 Base-
band modulation format. Measurements will be made on channels at the bottom and top of the
duplexer. The following spectrum analyzer settings are to be used for the measurement of the

antenna port (DPM) spurious emissions:

Adjacent IMHz to indicated cellular band (Upper and L ower)

Table 17: Adjacent 750 KHz and 1.98 MHZ Spectrum Analyze Settings

Setting 1 Carrier 3 Carrier
Resol ution Bandwidth?: 30 kHz 30kHz
Video Bandwidth (3x RBW) 100 kHz 100 kHz
Video Average 10 Averages | 10 Averages
Span Set accordingly | Set accordingly
Detector RMS RMS
Attenuation 30dB 30dB
Ref. Level 35dBm 35dBm
Ref. Level Offset 31-34dB 31-34dB

a. If the spectrum analyze can not be set to the specified RBW the next
highest RBW should be used and all measurements corrected to the

specified RBW

All spectrum analyzer settings were coupled as per the manufacturers recommendations to
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improve measurement time, without compromising data.

432 Test Setup

The set-up required for the MFRM2 Antenna Port (DPM) Spurious Emission test isillustrated in
Figure 3. An optional filter may be used to improve the measurement set-up. If afilter isused it
must be clearly stated in the test results, and the frequency response of the filter must also be
recorded and presented in the results data.

Ant.

Spectrum

DE | 5 E 2 MFRM -2 Analyzer
CEM Optical

Core link
CM
GPS —{ Attenuator ‘
DPM Optional
-48 Vdc Notch or Band

+24 Vdc Pass filter

()

BTS
Controller

Figure4: Test Setup for Spurious Emissions M easur ement

4.3.3 Test Reaults

Table18: Industry Canada Suppression insde cellular band at the
800 MHz MFRM2 Antenna Port 1S95, 1S-2000 1 Carrier

Spurious MargintolIC
Emissions Limit of 45 dBc/
Level 30KHz
Frequency (dBm) (dB)
(MH2)
1Carrier .
1S-95 1Carrier
Ch4 750K Hz offset at lower band edge -25.66 27.96
Approved Nortel Networks Confidential Sept 29, 2003

Page 30 Stream 00  Issue 01



Test Report for FCC Equip-
ment Authorization

FCCID : ABGNT800MFRM2

NORTEL

NETWORKS"

Wireless Access

Table18: Industry Canada Suppression inside cellular band at the
800 MHz MFRM2 Antenna Port 1S95, IS-2000 1 Carrier
Spurious MargintoIC
Emissions Limit of 45 dBc/
L evel 30KHz
Frequency (dBm) (dB)
(MH2)
1Carrier .
1S-95 1Carrier
Ch4 750K Hz offset at upper band edge -28.57 30.87
MargintoIC
Limit of 60 dBc/
30KHz
(dB)
Ch4 1.98MHz offset at lower band edge | -40.2 275
Ch4 1.98MHz offset at upper band edge -38.8 26.1
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Table19: Industry Canada Suppression inside cellular band at the 800 MHz
MFRM2 Antenna Port 1S95, IS-2000 3 Carrier

MargintoIC
SpuriousEmissionsL evel Limit of 45 dBc/
(dBm) 30KHz
Frequency (dB)
(M2 3Carrier 3Carrier
1S.05 1S2000 1Carrier
(16 times)
Ch548, 589, 630 750K Hz offset at lower | -27.3 -23.9 29.6
band edge
Ch548, 589, 630 750K Hz offset at upper | -16.7 -21.0 19.0
band edge
MargintoIC
Limit of 60 dBc/
30KHz
(dB)
Ch548, 589, 630 1.98MHz offset at lower | -36.3 -27.5 23.6
band edge
Chb48, 589, 630 1.98MHz offset at upper | -29.8 -36.5 171
band edge
Approved Nortel Networks Confidential Sept 29, 2003
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CH 630 Occupied BW
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Single Carrier Plots

RBU 30 kHz  RF Att 30 dB
Ref Lvl VBW 100 kHz
35 dBm SWT 6 ms Unit dBm
33.9 HB Offakt |
30 THA b it A D AP A T g 20109 4] I
v 8d7v90000p00 MHz
20 OFH 1 26252605 MHz
vi] [T1] 26.57 dBm
RAR . 2BA77[756 MHz
10 213 {F+] 2B 5845
AA9.55130R61 MHz
vl
-10
-20
T 4
-40
-50
-B0

Start 887.9 MHz

Date:

9/29/2003

4 .SEP.2003

2:25:11

200 kHz/
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Test Report for FCC Equipment N Q RTEL Wireless Access

Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS Single Carrier Plots

CH 630 Lower Adjacent Band Edge

RBUW 30 kHz RF Att 30 dB
Ref Lvl VBW 100 kHz
35 dbm SWT & ms Unit dBm
33.9 dB Offaet
30 A
20
10
0
-10
—TH -13 dBm
-20
1| M NN S S S I N R [,
1
v
4= AN g UL i AL
-50
-BD
Start 886.8 MHz 100 kHz/ Stop 8B7.8 MHz
Date: 4 .SEP.2003 2:58:19
9/29/2003 Stream 00-01
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Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS Single Carrier Plots

CH 630 Upper Adjacent Band Edge

RBW 30 kHz RF Att 30 dB
Ref Lvl VBW 100 kHz
359 dbm SWT 8 ms Unit dBm
33.9 @gB Offaet
30 P 268r-48—dBm A
g490.00000000 MHz
20,
10
vl
-10
-TH -13 dBm
-20
\ 4
_BD_.
<AD LA ATATT
-50
-B0
Start 830 MHz 10D kHz/ Stop 891 MHz
Date: 4 .SEP.2003 3:0D:41
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Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS Single Carrier Plots

CH 630 Lower 1.98MHz Offset

RBU 30 kHz  RF Att 30 dB
Ref Lvl VBW 100 kHz
35 dBm SWT b ms Unit dBm
33.9 {B Offadt
30 vy lrT4 2706 4Ba| A
g8486.39200D000 MHz
o0 CH [PUR -40(.01 dBm
CH [BW 0. 00000000 kHz
10
vl
-10
-20
-30
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20
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Start 886.795 MHz 25 kHz/ Stop 887.045 MHz
Date: 4 SEP.2D03  2:27:37
Note: IC Limit -60dBc =-12.68 dBm
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CH 630 Upper 1.98MHz Offset

NG
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NETWORKS Single Carrier Plots

RBU 30 kHz  RF Att 30 dB
Ref Lvl VBW 100 kHz
35 dBm SWT b ms Unit dBm
33.9 {B Offadt
30 vy lrT4 28l 60 4Ba| A
840.8800D000 MHz
o0 CH [PUR -38(.42 dBm
CH [BW 0. 00000000 kHz
10
vl
-10
-20
-30
<40 Julh L, ATLAA AR NI TIAA g b VAT AL AR
50
20
-BO £f
|
Start 890.755 MHz 25 kHz/ Stop 891.005 MHz
Date: 4 SEP.2D03 2:28:12
Note: IC Limit -60dBc =-12.68 dBm
9/29/2003 Stream 00-01
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Authorization
FCC ID: AB6NT800MFRM2

CH 630 750 KHz Offset L ower

%Ref Lvl

NETWORKS Single Carrier Plots

RBW 10 kHz RF Att 30 dB
VBW 30 kHz

35 dBm SUT 15 me Unmit dBm
33.9 HB Of fsét
30 vil[7e] 24913 dpq| A
B6A. 15000000 MHz
- CH [PWR -23.53 dBm
CH (BN 30.00000000 kHz
10
D L
-10
| TH —13| dBm
_20 Y
1
—30[hLe-— Al T I A
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O
-60 P
Start BEB.025 MHz 25 kHz/ Stop B8B.275 MHz
Date: 4.5EF.2003 1A:31:54
Note: IC Limit -45dBc =2.3 dBm
9/29/2003 Stream 00-01
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Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS Single Carrier Plots

CH 630 750 KHz Offset Upper

<%%> RBW 10 kHz  RF Att 30 dB
Ref Lvl VBW 30 kHz
35 dBm SUT 15 mz unmlt dBm
‘ 33.9 HB Of fset
30 v1 1011 21,33 dem A
889.65000000 MHz
- CH [FWR -12/.B0 dBm
CH [BW 30. 00000000 KkHz
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D Al
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20 !
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-60 i
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Date: 4 .5EP.2003 1A:32:31
Note: IC Limit -45dBc =2.3 dBm
9/29/2003 Stream 00-01
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Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS Single Carrier Plots

CH 630 Spurious 10KHz to 400MHz

RBW 100 kHz RF Att 30 dB
Ref Lvl VBW 300 kHz
39 dbm SWT 100 ms Unit dBm
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Date: 4 . SEP. 2003 3:02:05
9/29/2003 Stream 00-01
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Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS Single Carrier Plots

CH 630 Spurious 400MHz to 886.8 MHz

RBW 100 kHz RF Att 30 dB
Ref Lvl VBW 300 kHz
35 dBm SWT 125 ms Unit dBm
33.7 dB Offaet
30 L 9H—dBa] A
846.80000p000 MHz
20
10
1]
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v
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9/29/2003 Stream 00-01
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Authorization
FCC ID: AB6NT800MFRM2

CH 630 Spurious 891MHz to 1GHz

Ref Lvl

35 dBm

NETWORKS Single Carrier Plots

RBW 100 kHz RF Att 30 dB
VBW 300 kHz
GHT 20 ms Unit dBm

33.9 dB Offaet
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20
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8491.00000p00 MHz
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-50
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Start 891 MHz
Date: 4 . SEP. 2003 2:28:25
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FCC ID: AB6NT800MFRM2 Single Carrier Plots
CH 630 Spurious 400MHz to 1GHz
RBUW 100 kHz RF Att 30 dB
Ref Lvl VBW 300 kHz
35 dbm SWT 150 ms Unjt dBm
A 4
33.8 @B Offaet
30 T —3B73—dBm] A
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20
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FCC ID: AB6NT800MFRM2 NETWORKS Single Carrier Plots

CH 630 Spurious 1GHz to 2GHz

RBW 100 kHz RF Att 30 dB
Ref Lvl VBW 300 kHz
359 dbm SWT 280 ms Unit dBm
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20,
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Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS Single Carrier Plots

CH 630 Spurious 2GHz to 3GHz

RBW 100 kHz RF Att 30 dB
Ref Lvl VBW 300 kHz
359 dbm SWT 280 ms Unit dBm
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Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS Single Carrier Plots

CH 630 Spurious 3GHz to 4GHz

RBW 100 kHz RF Att 30 dB
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FCC ID: AB6NT800MFRM2 NETWORKS Single Carrier Plots

CH 630 Spurious 4GHz to 5GHz

RBW 100 kHz RF Att 30 dB
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35.8 @B Offagt
30 P -53—dBm A
4.,00000p00 GHz
20,
10
vl
-10
-TH -13 dBm
-20
-30
4
<AD AN
-50
-B0
Start 4 GHz 10D MHz/ S5top 5 GHz
Date: 4 .SEP.2003 3:05:34
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FCC ID: AB6NT800MFRM2 NETWORKS Single Carrier Plots

CH 630 Spurious 5GHz to 6GHz

RBW 100 kHz RF Att 30 dB
Ref Lvl VBW 300 kHz
359 dbm SWT 280 ms Unit dBm
36 dB| 0ffaet
30 P 26878—dBm A
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9/29/2003 Stream 00-01
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FCC ID: AB6NT800MFRM2 NETWORKS Single Carrier Plots

CH 630 Spurious 6GHz to 7TGHz

RBW 100 kHz RF Att 30 dB
Ref Lvl VBW 300 kHz
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FCC ID: AB6NT800MFRM2 NETWORKS Single Carrier Plots

CH 630 Spurious 7GHz to 8GHz

RBW 100 kHz RF Att 30 dB
Ref Lvl VBW 300 kHz
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FCC ID: AB6NT800MFRM2 NETWORKS Single Carrier Plots

CH 630 Spurious 8GHz to 9GHz

RBW 100 kHz RF Att 30 dB
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FCC ID: AB6NT800MFRM2 NETWORKS Single Carrier Plots

CH 630 Spurious 9GHz to 10GHz

RBW 100 kHz RF Att 30 dB
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FCC ID: AB6NT800MFRM2 NETWORKS Three Carrier Plots

CH 548, 589, 630 Occupied BW

RBW 30 kHz  RF Att 30 dB
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FCC ID: AB6NT800MFRM2 NETWORKS

CH 548, 589, 630 Lower Adjacent Band Edge

Wireless Access

Three Carrier Plots

% RBW 50 kHz RF Att 30 dB
Ref Lvli VBW 200 kHz
35 dBm SUT 5 me umit dBm
33.9 B Of fset
30 A

20

10

-10

FTH —13| dBm

Start BE4.34 MHz 100 kHz/
Date: 4 .SEP.2003 4:48:04

9/29/2003 Stream 00-01

Page 2-2

Stop 8B3.34 MHz



Test Report for FCC Equipment N Q RTEL Wireless Access

Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS Three Carrier Plots

CH 548, 589, 630 Upper Adjacent Band Edge

% RBW 50 kHz RF Att 30 dB
Ref Lvl VBW 200 kHz
35 dBm SUT 5 ms umlt dBm
33.9 @B Of fset
30 el 27,08 dBm] A
830.D000D0ADO MH=z
20
10
0
-10
HTH —13] dBm
-20
y
-30 —
-40
-50
-60
Start BYO MHz 100 kHz/ Stop 881 MHz
Date: 4 .5EF.2003 4:49:26
9/29/2003 Stream 00-01
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Test Report for FCC Equipment N Q RTEL Wireless Access

Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS Three Carrier Plots

CH 548, 589, 630 Lower 1.98MHz Offset
RBW 30 kHz ~ RF Att 30 dB

Ref Lvl VBW 100 kHz
35 dBm SWT 5 ms Unit dBm
33.9 HB Offadt
30 vy lETed 37 83d4Bm A
gd4 . 46000000 MHz
o0 CH [PUR -3B[.10 dBm
CH [BUW 37. 50000000 kHz
10
vl
-10
-20
-30
3
4D
-50
co
-BD £
|
Start 884.335 MHz 25 kHz/ Stop 884.585 MHz
Date: 4 .SEP. 2003 4:40:08
Note: IC Limit -60dBc =-12.68 dBm
09/29/2003 Stream 00-01
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Test Report for FCC Equipment
Authorization

NCRTEL

FCC ID: AB6NT800OMFRM2

CH 548, 589, 630 Upper 1.98MHz Offset

NETWORKS"

Wi

Th

reless Access

ree Carrier Plots

RBU 30 kHz  RF Att 30 dB
Ref Lvl VBW 100 kHz
35 dBm SWT b ms Unit dBm
33.9 {B Offadt
30 vy lrT4 20l 76 dBa] A
840.8800D000 MHz
o0 CH [PUR -28(.69 dBm
CH [BW d7.50000000 kHz
10
vl
-10
-20
3
B S MWL NUVS I PZIA ML (O Ty LA TR AT YT — — IR TH P Ty
~4D
50
Q0
-BO £
|
Start 890.755 MHz 25 kHz/ Stop 891.005 MHz
Date: 4 SEP.2003  4:4D:51
Note: IC Limit -60dBc =-12.68 dBm
9/29/2003 Stream 00-01
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Test Report for FCC Equipment N
Authorization '
FCC ID: AB6NT800MFRM2

CH 548, 589, 630 750 KHz Offset Lower

CRTEL
NETWORKS'

Wireless Access

Three Carrier Plots

% RBW 10 kHz  RF Att 30 dB
Ref Lvl VBW 30 kHz
35 dBm SUT 15 ms untt dBm
33.9 {B Of fset
3o viliry] 27.28 doq| A
886.520D00D0 MHz
0 CH |FWR -25/.70 dBm
CH [BW 3000000000 kHz
10 d
a
-10
| TH —13| dBm
-20
1
\
-30 AR
—40
_50
B
-60 P
Start BEG.795 MHz 25 KkHz/ Stop 887.045 MHz
Date: 4 SEF.2003 18:42:3A
Note: IC Limit -45dBc = 2.3 dBm
9/29/2003 Stream 00-01
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Test Report for FCC Equipment NERTEL

Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS

CH 548, 589, 630 750 K Hz Offset Upper

Wireless Access

Three Carrier Plots

% RBW 10 KHz RF Att 30 dB
Ref Lvl VBW 30 kHz
35 dBm SUT 15 mz unmltt dBm
33.9 g8 Of fsét
30 viliT1] 23,41 dBa
B89.650000D0 MHz
Lo CH [FWR -14{.99 dBm
AT CH |BW 30 . noonopno kHz
10
0
-10
| TH —13| dBm
_20
N
-30 VL PR
-40
-50
CO
_60 PH
Start BEY.525 MHz 25 KHz/ 5top 883.775 MHz
Date: 4.5EP.2003 1A:43:16

Note: IC Limit -45dBc = 2.3 dBm

9/29/2003 Stream 00-01
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Test Report for FCC Equipment N Q RTEL Wireless Access

Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS Three Carrier Plots

CH 548, 589, 630 Spurious 10KHz to 400MHz

<%%> RBW 100 kHz RF Att 30 dB
Ref Lvl VBW 300 kHz
35 dBm SUT 100 mg umlt dBm
33.2 dB Of fsgt
30 v1 1011 38,84 dem A

400.D00DOADO MH=z

20

10

-10

FTH —13| dBm

Start 10 kHz 39.898 MHz/ Stop 400 MHz
Date: 4 .SEP.2003 4:30:30

9/29/2003 Stream 00-01
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Test Report for FCC Equipment N Q RTEL Wireless Access

Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS Three Carrier Plots

CH 548, 589, 630 Spurious 400MHz to 883.09 MHz
RBW 100 kHz ~ RF Att 30 dB

Ref Lvl VBW 300 kHz
35 dBm SWT 125 ms Unit dBm

33.7 dB Offaet
30 ST 3B27—dBm A

843.09000p00 MHz

20

10

-10

TH -13 dBm

-20

-30

<40 - i TN RPIRTTAR T S NT o | v 7L PPTTSH L

-50

-B0j

Start 400 MHz 48.3D09 MHz/ Stop 883.09 MHz
Date: 4 . SEP. 2003 4:41:35

9/29/2003 Stream 00-01
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Test Report for FCC Equipment N Q RTEL Wireless Access

Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS Three Carrier Plots

CH 548, 589, 630 Spurious 891MHz to 1GHz
RBW 100 kHz ~ RF Att 30 dB

Ref Lvl VBW 300 kHz
35 dBm SWT 27 ms Unit dBm

33.9 dB Offaet
30 ST H42dBm A

g492.25000p000 MHz

20

10

-10

TH -13 dBm

-20

~ 40— M LA LA b AL L P I LA N AT LA LT TRNAYa |l WL VA PRYD N ELYLL L . 0La T 1 Tiada W

-50

-B0j

Start 892.25 MHz 10.778 MHz,s Stop 1 GHz
Date: 4 . SEP. 2003 4:42:18

9/29/2003 Stream 00-01

Page 2-10



Test Report for FCC Equipment N Q RTEL Wireless Access

Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS Three Carrier Plots

CH 548, 589, 630 Spurious 400MHz to 1GHz

% RBW 100 kHz  RF Att 30 dB
Ref Lvl VBW 300 kHz
35 dBm SUT 150 ms umit dBm
33.8 HB Of fsét v
30 110711 3U. 25 dBa| A
B85. 77154309 MHz
20
10
0
-10
-TH —13] dBm
-20
-30
—40[—— | W s ar E e 1 I TTRUILCAT PTAY L M B 1. W% [ TLI VAT CA L L R
-50
-60
Start 400 MHz 60 MHz/ Stop 1 GHz
Date: 4 SEP.2003 4:51:32
9/29/2003 Stream 00-01
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Test Report for FCC Equipment N Q RTEL Wireless Access

Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS Three Carrier Plots

CH 548, 589, 630 Spurious 1GHz to 2GHz

% RBW 100 kHz RF Att 30 dB
Ref Lvl VBW 300 kHz
35 dBm SUT 280 ms umlt dBm
34.4 gdB Of fset
30 el 37,89 dBm] A
1.D000D0ADO GH=z
20
10
0
-10
HTH —13] dBm
-20
-30
'
—40|}—~ —— s e e e e e B
-50
-60
Start 1 BGHz 100 MHz/ Stop 2 GHz
Date: 4 .5EF.2003 4:52:13
9/29/2003 Stream 00-01
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Test Report for FCC Equipment N Q RTEL Wireless Access

Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS Three Carrier Plots

CH 548, 589, 630 Spurious 2GHz to 3GHz

% RBW 100 kHz RF Att 30 dB
Ref Lvl VBW 300 kHz
35 dBm SUT 280 ms umlt dBm
- 34.8 dB Of fset viliris 3 .
2.00000D0 GH=z
20
10
0
-10
HTH —13] dBm
-20
-30
r
-40|—— —
-50
-60
Start 2 GHz 100 MHz/ Stop 3 GHz
Date: 4 .5EF.2003 4:52:35
9/29/2003 Stream 00-01
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Test Report for FCC Equipment N Q RTEL Wireless Access

Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS Three Carrier Plots

CH 548, 589, 630 Spurious 3GHz to 4GHz

% RBW 100 kHz RF Att 30 dB
Ref Lvl VBW 300 kHz
35 dBm SUT 280 ms umlt dBm
- 35.5 @B Of fset viliris 3 .
3.00000D0 GH=z
20
10
0
-10
HTH —13] dBm
-20
-30
4
-40
-50
-60
Start 3 BGHz 100 MHz/ Stop 4 GHz
Date: 4 .5EF.2003 4:53:37
9/29/2003 Stream 00-01
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Test Report for FCC Equipment N Q RTEL Wireless Access

Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS Three Carrier Plots

CH 548, 589, 630 Spurious 4GHz to 5GHz

% RBW 100 kHz RF Att 30 dB
Ref Lvl VBW 300 kHz
35 dBm SUT 280 ms umlt dBm
35.8 gdB Of fset
30 el 3325 dBm| A
4.00000D0 GH=z
20
10
0
-10
HTH —13] dBm
-20
-30
-40
-50
-60
Start 4 GHz 100 MHz/ Stop 3§ GHz
Date: 4 .5EF.2003 4:534:20
9/29/2003 Stream 00-01
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Test Report for FCC Equipment N Q RTEL Wireless Access

Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS Three Carrier Plots

CH 548, 589, 630 Spurious 5GHz to 6GHz
% RBW 100 kHz  RF Att 30 dB
Ref Lvl VBW 300 kHz

35 dBm SUT 250 ms unmlt dBm

- 36 dB|Offset vilir 2 A

5.00000D0 GH=z

-
[18

20

10

-10

FTH —13| dBm

Start 5 BHz 100 MHz/ Stop & GHz
Date: 4 .5EF.2003 4:55:03

9/29/2003 Stream 00-01
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Test Report for FCC Equipment N Q RTEL Wireless Access

Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS Three Carrier Plots

CH 548, 589, 630 Spurious 6GHz to 7GHz

% RBW 100 kHz RF Att 30 dB
Ref Lvl VBW 300 kHz
35 dBm SUT 280 ms umlt dBm
36.2 @B Of fset
30 el 35,81 dBm] A
6.000000D0 GH=z
20
10
0
-10
HTH —13] dBm
-20
-30 ST T A W] P P .
y
-40
-50
-60
Start b GHz 100 MHz/ Stop 7 GHz
Date: 4 .5EF.2003 4:55:486
9/29/2003 Stream 00-01
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Test Report for FCC Equipment N Q RTEL Wireless Access

Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS Three Carrier Plots

CH 548, 589, 630 Spurious 7GHz to 8GHz

% RBW 100 kHz RF Att 30 dB
Ref Lvl VBW 300 kHz
35 dBm SUT 280 ms umlt dBm
36.3 @B Of fset
30 el 32, BEdBm| A
7.000D0AD0 GH=z
20
10
0
-10
HTH —13] dBm
-20
-30]
y
-40
-50
-60
Start 7 BGHz 100 MHz/ Stop 8 GHz
Date: 4 .5EF.2003 4:56:29
9/29/2003 Stream 00-01
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Test Report for FCC Equipment N Q RTEL Wireless Access

Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS Three Carrier Plots

CH 548, 589, 630 Spurious 8GHz to 9GHz

% RBW 100 kHz RF Att 30 dB
Ref Lvl VBW 300 kHz
35 dBm SUT 280 ms umlt dBm
36.3 @B Of fset
30 el 32,78 dBm| A
8.00000D0 GH=z
20
10
0
-10
HTH —13] dBm
-20
—301
-40
-50
-60
Start B GHz 100 MHz/ Stop 9 GHz
Date: 4 .5EF.2003 4:57:12
9/29/2003 Stream 00-01
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Test Report for FCC Equipment N Q RTEL Wireless Access

Authorization |
FCC ID: AB6NT800MFRM2 NETWORKS Three Carrier Plots

CH 548, 589, 630 Spurious 9GHz to 10GHz

% RBW 100 kHz RF Att 30 dB
Ref Lvl VBW 300 kHz
35 dBm SUT 280 ms umlt dBm
36.3 @B Of fset
30 el 33, B0 dBm| A
9.00000D0 GH=z
20
10
0
-10
HTH —13] dBm
-20
-30;
y
-40
-50
-60
Start B BGHz 100 MHz/ Stop 10 GHz
Date: 4 .5EF.2003 4:57:56
9/29/2003 Stream 00-01
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