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1 Introduction 

This information is submitted in accordance with the FCC rules and regulations, Part 2, Subpart 
J, §2.1046 through §2.1057 and Industry Canada RSS 133 radio standard for Type 
Acceptance/Certification of the Northern Telecom’s (Nortel Networks) CDMA 1900 MHz 
Multicarrier Flexible Radio Module (MFRM).  

This 1900 MHz MMFRM is intended for use in the Domestic Public Cellular Radio 
Telecommunications Service and is designed in accordance with the following standards: 

• CFR 47, Part 24, Subpart E, Broadband Personal Communications Service 

• CFR 47, Part 2, Subpart J, Equipment Authorization Procedures – Type 
Acceptance 

1.1 Test Result Summary 

Table 1 summarizes the measurement results for the CDMA 1900 MHz MFRM. Results were 
obtained for both the Multi Carrier (3) and Single Carrier (1) transmitting modes. 

Table 1: Test Results Summary 

FCC 
Measureme

nt 
Specificatio

n 

FCC Limit 
Specificati

on 

Description Results 

3-Carrier 

Results 

2-Carrier 

Results 

1-Carrier 

2.1046 24.232 RF Output Power Compliant Compliant Compliant 

2.1047  Modulation 
Characteristics 

Not 
Applicable 

Not 
Applicable 

Not 
Applicable 

2.1049  Occupied 
Bandwidth 

OBW = 
3.7275 MHz 

OBW = 
2.6275 MHz 

OBW = 
1.2625 MHz 

2.1051, 
2.1057 

24.238 Spurious 
Emissions at 
Antenna 
Terminals  

Compliant Compliant Compliant 

2.1053, 
2.1057 

22.238 Field Strength of 
Spurious 
Emissions 

Compliant Compliant Compliant 

2.1055 24.235 Frequency 
Stability 

Compliant Compliant Compliant 
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3 Type Acceptance Application Requirements 

3.1 Name of Applicant 

The applicant is Northern Telecom (Nortel Networks) Limited. 

3.2 Identification of Equipment 

The equipment in this application for type acceptance is the Northern Telecom’s (Nortel’s) 
CDMA 1900 MHz Multicarrier Flexible Radio Module (MFRM).   The 1900MHz MFRM will 
be marketed under the model number NT1900MFRM.  The FCC ID number sought is 
AB6NT1900MFRM. 

3.3 Quantity Production 

The 1900 MHz MFRM will be produced in quantity. 

3.4 Technical Description 

See Exhibit 3. 

3.5 Types of Emissions 

The 1900 MHz MFRM Assembly is designed to operate in digital mode.  The emission type is 
F9W for CDMA mode.   The emission designators are 1M25F9W (1 Channel), 2M50F9W ( 2 
Channel  and 3M73F9W (3 Channel).  Testing was conducted in single channel mode, two 
channel and 3 channel mode to determine compliance..  The emission designators were 
calculated based on requirements of FCC Rule Part 2, Subpart C - Emissions, section 2.201 and 
Section 2.202. 

For Single Carrier mode: 

1M25F9W - 1.25 MHz nominal bandwidth, F9W as per request of American TCB 

For Two Carrier mode: 

2M50F9W - 2.50 MHz nominal bandwidth, F9W as per request of American TCB 

For Three Carrier mode: 

3M25F9W - 3.75 MHz nominal bandwidth, F9W as per request of American TCB 
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3.6 Frequency Range 

The 1900 MHz MFRM operates in the 1900 MHz cellular band where the operating frequency 
ranges are 1850 – 1910 MHz for the Receiver and 1930 – 1990 MHz for the Transmitter.  The 
following table shows the valid CDMA channels within this band. 

Transmitter Frequency 
Assignment (MHz) 

Band CDMA Channel 
Number 

Mobile Base 

Valid CDMA 
Frequency 
Assignment 

0-24 1850.00-1851.20 1930.00-1931.20 In-Valid 

25-275 1851.25-1863.75 1931.25-1943.75 Valid 

A 

276-299 1863.80-1864.95 1943.80-1944.95 Cond. Valid 

300-324 1865.00-1866.20 1945.00-1946.20 In-Valid 

325-375 1866.25-1868.75 1946.25-1948.75 Valid 

D 

376-399 1868.8-1869.95 1948.80-1949.95 Cond. Valid 

400-424 1870.00-1871.20 1950.00-1951.20 In-Valid 

425-675 1871.25-1883.75 1951.25-1963.75 Valid 

B 

676-699 1883.80-1884.95 1963.80-1964.95 Cond. Valid 

700-724 1885.00-1886.20 1965.00-1966.20 In-Valid 

725-775 1886.25-1888.75 1966.25-1968.75 Valid 

E 

776-799 1888.80-1889.95 1968.80-1969.95 Cond. Valid 

800-824 1890.00-1891.20 1970.00-1971.20 In-Valid 

825-875 1891.25-1893.75 1971.25-1973.75 Valid 

F 

876-899 1893.80-1894.95 1973.80-1974.95 Cond. Valid 

900-924 1895.00-1896.20 1975.00-1976.20 In-Valid 

925-1175 1896.25-1908.75 1976.25-1988.75 Valid 

C 

1176-1199 1908.80-1909.95 1988.80-1989.95 Cond. Valid 

 

3.7 Range of Operating Power 

The 1900 MHz MFRM range of operating RF power is 0 dBm (1W) to 46.0 dBm (40W). 
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3.8 Maximum Power Rating 

The maximum RF power output of the CDMA 1900 MHz MFRM is 40W (46.0 dBm). 

3.9 Function of Each Active Circuit Device 

See Exhibit 5 for a listing of devices incorporated in the MFRM. 

3.10 Complete Circuit Diagrams 

Exhibit 4 contains schematics of devices incorporated in the Transmit/Receive module.  The rest 
of the RF chain is made up of OEM equipment that has been submitted separately for FCC 
approvals.   

The MCPA 1900MHz power amplifier is approved under FCC ID E675JS0046. 

3.11 User Manual 

See Exhibit 5. 
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3.12 Tune-Up Procedure 

The tune-up tests will be performed as part of the factory testing on the MFRM.  This procedure 
includes power output levels, spurious emissions, and occupied bandwidth. There are no user 
adjustments that will have any effect on these settings.  No tune-up testing is required in the 
field. 

3.13 Circuit Description for Frequency Determining and Stabilizing 

The Global Positioning Satellite Timing Module (GPSTM) is the primary clock source in the 
system. It consists of two outputs: 

EVEN_SEC Clock and, 

SYS_CLK (at 8fc or 9.8304 MHz) 

In addition, the GPSTM has a 10 MHz reference output that can be used to synchronize external 
measurement equipment during system testing. 

The GPSTM distributes the primary clock signals directly to the Control Module (CM) and the 
CORE modules (see Exhibit 3) which in-turn distribute the clock signals to the digital modules 
and to the MFRM via the high speed optical link. 

The GPSTM has a frequency stability of better than 1.0 parts per billion.  

3.14 Circuit Description for Suppression of Spurious Radiation 

The TX band pass filter in the DPM provides out of band emission rejection and permits only 
signals in the TX band to the antenna for emission.  

3.15 Circuit Description for Limiting Modulation 

This systems employs digital modulation techniques producing CDMA forward and reverse 
channel air interfaces which are compatible with ANSI J-STD-008, Personal Station – Base 
Station Compatibility Requirements for 1.8 to 2.0 GHz Code Division Multiple Access (CDMA) 
Personal Communications Systems.  

3.16 Photographs 

The reader is directed to Exhibit 6. 

3.17 Standard Test Conditions and Test Equipment 

The MFRM was tested under the following standard test conditions unless otherwise noted: 

Ambient temperature: 20 to 35 degrees C 

Ambient humidity: 20 to 40% 
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DC supply voltage: -48 Vdc (nominal) 
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3.18 EUT Identification List 

The following table shows the identification of the components tested in this report 

Equipment Description Model /Part 
Number 

Release 
Numbe

r 

Serial Number 

1900 MHz Multicarrier Flexible 
Radio Module (comprised of main 
modules below): 

NT1900MFRM 1W2 NA 

a) DPM (for A, D bands) NTGS53KA 05 CLWVPP201FEF 

b) DPM (for B, E bands) NTGS53LA 05 CLWVMM100AGF 

c) DPM (for C, F bands) NTGS53LA 05 CLWVMM100AGF 

d) MTRM NTGY10AA R4 NNTM533BR69R 

e) MPAM NTGY08AA R1 NNTM533GM3DU 

 

3.19 Test Equipment List 

Description Manufacturer Model Serial Number Cal. Due Date 

9 kHz to 40 GHz, SA HP 8542E 3705A00184 Nov. 28/01 

9 kHz to 40 GHz, SA Rohde&Schwarz FSEK DE22471 Oct. 08/01 

RF Power Meter HP 438A 3008A07337 Jun. 21/01 

RF Power Head HP 8482A US37293287 Nov. 15/01 

30 dB Attenuator Lucas-Weinschel 66-30-34 BH4705 Verified 

Biconolog Antenna (20 
MHz to 2 GHz) 

Chase 3141 9707-1066 Aug. 04/01 

Log Periodic Antenna 1 
GHz to 26.5 GHz 

Rohde&Schwarz HL025 355618/010 Oct. 06/00 

1 – 18 GHz LNA Miteq N/A 51376 Verified 

RD Cable Sucoflex 106A 9364/6 Verified 
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Description Manufacturer Model Serial Number Cal. Due Date 

RF Cable Sucoflex 106A 9375/6 Verified 
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4 Transmitter Test and Measurement Results 

4.1 RF Power Output 

4.1.1 RF Power Output Requirements 

FCC Part 2.1046 

(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 2.983(d)(5).  The electrical characteristics of the radio 
frequency load attached to the output terminals when this test is made shall be stated. 

FCC Limit (Part 24.232) 

The maximum RF power from a base station must not exceed 100 Watts. The output power shall 
be capable of being adjusted to within ±1.0 dB of the manufacturer’s rated power. 

4.1.2 Test Method 

The DE was setup via the BTS controller to enable the MFRM to transmit at maximum power. 
Measurements were made on channels at the bottom and top of the licensed bands. The RF 
output power was measured using the power meter. 

4.1.3 Test Setup 

The set-up used for the MFRM RF output power test is illustrated in Figure 1. 

Figure 1: Test Setup for RF Power Output Measurement 
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4.1.4 Test Result 

The 1900 MHz MFRM complies with the requirement. The maximum measured RF output 
power from the MFRM was 46.85 dBm. The RF power output measured on different channels is 
shown in Table 2.   

Table 2a: RF Output Power of 1900 MHz MFRM (1-Carrier) 

Channel Number 
(Band) 

Frequency 
(MHz) 

Measured RF Output 
Power (dBm) 

Maximum Rated 
Power (dBm) 

FCC Limit 
(dBm) 

50 (A) 1932.50 46.50 46.0 50 

250 (A) 1942.50 46.85 46.0 50 

350 (D) 1947.50 46.59 46.0 50 

450 (B) 1952.50 46.40 46.0 50 

650 (B) 1962.50 44.44 46.0 50 

750 (E) 1967.50 46.32 46.0 50 

850 (F) 1972.50 46.12 46.0 50 

950 (C) 1977.50 46.22 46.0 50 

1150 (C) 1987.50 46.16 46.0 50 

Table 2(B) : RF Output Power of 800 MHz MFRM in (2) Carrier 

Channel Numbers 
(Band) 

 

Frequencies 
(MHz) 

Measured RF 
Output Power 

(dBm) 

Maximum Rated 
Power (dBm) 

FCC Limit 
(dBm) 

650, 675 (B) 1962.5, 
1963.75 

46.4 46 50 

Table 2C: RF Output Power of 1900 MHz MFRM (3-Carrier) 

 
Channel Number 

(Band) 
Frequency 
(MHz) of 

middle channel 

Measured RF 
Output Power 

(dBm) 

Maximum Rated 
Power (dBm) 

FCC Limit 
(dBm) 

25-50-75 (A) 1932.50 46.18 46.0 50 

225-250-275 (A) 1942.50 46.71 46.0 50 

325-350-375 (D) 1947.50 46.66 46.0 50 

425-450-475 (B) 1952.50 46.55 46.0 50 
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Channel Number 
(Band) 

Frequency 
(MHz) of 

middle channel 

Measured RF 
Output Power 

(dBm) 

Maximum Rated 
Power (dBm) 

FCC Limit 
(dBm) 

625-650-675 (B) 1962.50 46.42 46.0 50 

725-750-775 (E) 1967.50 46.55 46.0 50 

825-850-875 (F) 1972.50 46.29 46.0 50 

925-950-975 (C) 1977.50 46.42 46.0 50 

1125-1150-1175 
(C) 

1987.50 46.35 46.0 50 
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Occupied Bandwidth (Digital) 

4.1.5 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 independent 
channels - when modulated by the full complement of signals for which the transmitter is rated. 
The level of modulation for each channel should be set to that prescribed in rule parts applicable 
to the services for which the transmitter is intended. 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 conditions under which the 
equipment will be operated. The signal shall be applied through any filter networks, pseudo-
random generators or other devices required in 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. 

4.1.6 Test Method 

The DE was setup via the BTS controller to enable the MFRM to transmit at maximum power. 
Measurements were made on channels at the bottom and top of the licensed bands. The occupied 
bandwidth was measured using the 99% channel power feature of the spectrum analyzer.  
Results were obtained for 1-Carrier , 2 Carrier as well as the 3-Carrier test cases.   

4.1.7 Test Setup 

The set-up used for the MFRM Occupied bandwidth test is illustrated in Figure 2. 
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Figure 2: Test Setup for RF Power Output Measurement 
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4.1.8 Test Results 

The measured output power from the Base Station was +46.0 dBm nominal.  The Base Station 
complies with the requirement. Table 3a and 3b show the measured Occupied Bandwidth at the 
different channels for the 1-Carrier and 3-Carrier cases.  Figure 3(a) and 3(b) show plots of the 
maximum measured occupied bandwidths of 1250 kHz(Single Carrier) and 3727.45kHz (3-
Carrier). 

Table 3a: Occupied Bandwidth Measurements (1-Carrier) 

Channel 
Number (Band) 

Frequency (MHz) Measured 
Occupied 

Bandwidth (kHz) 

50 (A) 1932.50 1262.52 

250 (A) 1942.50 1262.52 

350 (D) 1947.50 1262.52 

450 (B) 1952.50 1262.52 

650 (B) 1962.50 1262.52 

750 (E) 1967.50 1262.52 

850 (F) 1972.50 1262.52 

950 (C) 1977.50 1262.52 

1150 (C) 1987.50 1262.52 
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Table 3a1: Occupied Bandwidth Measurements MFRM (2 Carrier) 

Channel 
Number (Band) 

Frequencies (MHz) Measured 
Occupied 

Bandwidth (kHz) 
(3Carrier) 

650, 675 (B) 1962.5, 1963.75 2496.00 

Table 3b: Occupied Bandwidth Measurements (3-Carrier) 

Channel Numbers 
(Band) 

Frequency 
(MHz) of middle 

channel 

Measured 
Occupied 

Bandwidth (kHz) 

25-50-75 (A) 1932.50 3747.50 

225-250-275 (A) 1942.50 3747.50 

325-350-375 (D) 1947.50 3747.50 

425-450-475 (B) 1952.50 3747.50 

625-650-675 (B) 1962.50 3747.50 

725-750-775 (E) 1967.50 3747.50 

825-850-875 (F) 1972.50 3747.50 

925-950-975 (C) 1977.50 3747.50 

1125-1150-1175 (C) 1987.50 3747.50 

 
Note:  Measurements were only done on one 2 carrier mode as suffient data in 3 carrier 
and 1 carrier mode shows no variation in this measurement.
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Figure 3a: Plot of Occupied Bandwidth (1-Carrier:Channel 50) 

 
 

 
 
1 Carrier OBW 
Channels 50 
Fundamental Frequencies:  1932.5 MHz 
OBW 1.269 MHz 
Output Power as measured with Power meter: 46.3 dBM 
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Figure 3b: Plot of Occupied Bandwidth (2-Carrier:Channels 650, 675) 

 

 
 
2 Carrier OBW 
Channels 650, 675 
Fundamental Frequencies:  870.24 MHz, 871.47 MHz 
OBW 2.496 MHz 
Output Power as measured with Power meter: 46.4dBM 
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Figure 3c: Plot of Occupied Bandwidth (3-Carrier:Channels 25, 50, 75) 

 

 
 
3 Carrier OBW 
Channels 25, 50, 75 
Fundamental Frequencies:  1931.25 MHz, 1932.50 MHz, 1933.75 MHz 
OBW 3.7226 MHz 
Output Power as measured with Power meter:46.2 dBM 
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4.2 Spurious Emissions at Antenna Terminals (Digital Mode) 

4.2.1 Spurious Emissions Requirements 

FCC Part 2.1051  

Conducted spurious emissions shall be attenuated below the level of emissions of the carrier 
frequency by at least 43 + 10[log(mean output power in watts)] or must not exceed a level of -13 
dBm.  

FCC Part 2.1057 - Frequency spectrum to be investigated 

The spectrum should be investigated from the lowest radio 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, whichever is lower. 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. 

4.2.2 Test Method 

The BTS digital enclosure was configured  via the BTS controller to enable the MFRM to 
transmit at maximum power. Measurements were made on channels at the bottom, middle and 
top of the licensed bands. The following spectrum analyzer settings were used for the 
measurement of the antenna port (DPM output) spurious emissions:  

Adjacent 1MHz to indicated cellular band (Upper and Lower) 

Resolution Bandwidth: 30 KHz (1 carrier, 2 carrier), 100 KHz (3 carrier)  
Video Bandwidth:  30 KHz (1 carrier, 2 carrier),  100 KHz (3 carrier) (Note that the 

RBWused for 3 carrier is higher than 1% of emission bandwidth due to limitation of 
spectrum analyzer, in the future a 50 kHz RBW will be used. 

Video Average:  10 Averages 
Span:    1 MHz 
Attenuation:   30 dB 
Ref. Level:   50 dBm 
Ref. Level Offset:  30.0 dB 
All spectrum analyzer settings were coupled as per the manufacturers reccomendations to 

improve measurement time, without compromising data. 
All other Spurious Emissions up to 20 GHz 
Resolution Bandwidth: 1 MHz (1 carrier, 2 carrier, 3 carrier)  
Video Bandwidth:  1 MHz(1 carrier, 2 carrier, 3 carrier) 
Video Average:  10 Averages 
Span:    Set accordingly 
Attenuation:   30 dB 
Ref. Level:   50 dBm 
Ref. Level Offset:  32.5 dB 
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For out of  band spurious emissions a Notch Filter was used to improve the dynamic range 
of the spectrum analyzer and prevent non linearity in the measurement system. 

The emissions were investigated up to 10 GHz (the 10th harmonic of the fundamental emission) 
for all carrier configurations (1, 2, 3) (FCC PART 22). 

4.2.3  Test Setup 

The set-up used for the MFRM Antenna Port (DPM) Spurious Emission test is illustrated in 
Figure 4. 

Figure 4: Test Setup for Antenna Port Spurious Emission Measurement 
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4.2.4 Test Results 

The frequency spectrum from 10 MHz to 20 GHz was scanned for emissions using a Resolution 
Bandwidth of 1MHz for both 3-Carrier and 1-Carrier cases. The MFRM complies with the limit 
of –13 dBm.  Table 4 shows the spurious emissions at the antenna port of the MFRM. Figures 4a 
4e show the band edge emissions at the all adjacent band edge valid CDMA channels for cases 
(worst case reported) and also conducted spurious measurements to 20 GHz. To reduce 
unnecessary testing only on test case was performed with two carrier due to the margins seen on 
all 1 and 3 carrier measurements.  No other out of band emissions were detected from 10 MHz to 
20 GHz.   
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Table 4: Spurious Emissions at the 1900 MFRM Antenna Port  

Spurious Emissions   Margin to FCC Limit of - 13 dBm Frequency (MHz) 

1-
carrier 

2-carrier 3-carrier 1-carrier 2-
carrier 

3 -carrier 

1930.00 (lower edge of band A) -39.09  --30.0 26.09  17.0 

1944.95 (upper edge of band A) -38.32  -26.35 25.32  13.35 

1945.00 (lower edge of band D) -34.38  -26.63 21.38  13.63 

1950.00 (lower edge of band B) -38.03 -35.10 -27.13 25.03 22.9 14.13 

1964.95 (upper edge of band B) -37.5  -26.96 24.5  13.96 

1969.95 (upper edge of band E) -37.75  -27.06 24.75  14.06 

1970.00 (lower edge of band F) -37.27  -26.35 24.27  13.35 

1975.00 (lower edge of band C) -35.89  -24.50 22.89  11.5 

1989.95 (upper edge of band C) -36.81  -23.71 23.81  10.71 

Note 1:  Only one measurement in two carrier configuration was completed due to margin 
achieved in 1 and 3 carrier mode. 
 
Note 2:  Measurements taken in 3 carrier mode used an RBW/VBW of 100 kHz which is 
62.5 KHz higher than the requirement of 1%.  Due to the nature of the CDMA random 
noise like signal this represents a more stringent requirement than FCC Part 24 requires.
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Figure 4a: Conducted Spurious Emissions – 3 Carrier (Upper PCS Band edge, adjacent 1 
Mhz) 

 
 
Three Carrier Mode  
Channel Numbers:  1125, 1150, 1175  
Band: C 
Fundamental Frequencies:  1986.25 MHz,  
Output power as measured with Power meter:  47.2 dBM 
Adjacent 1 MHz, extrene upper band edge of celluar band 
Note:  Measurements were done on upper and lower band edge of each cellular band , no spurious emmissions were 
detected in any case, therefore to reduce file size plots of the extreme band edges only have been provided for 
review. 
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Figure 4b: Conducted Spurious Emissions – 1 Carrier (Lower PCS Band edge, adjacent 1 
Mhz) 

 
 
Single Carrier  
Channel Number:  25 
Band: A' 
Fundamental Frequency:  892.74 MHz 
Output power as measured with Power meter:  47.2 dBM 
Adjacent 1 MHz, extrene upper band edge of celluar band 
Note:  Measurements were done on upper and lower band edge of each cellular band , no spurious emmissions were 
detected in any case, therefore to reduce file size plots of the extreme band edges only have been provided for 
review. 
 
 
 
 
 



Application for Type Acceptance Prepared on: March 13, 2001 
FCC ID: AB6NT1900MFRM  

This document contains Proprietary Information of Northern Telecom Limited.  This information is considered to be 
CONFIDENTIAL and should be treated appropriately. 

 
 

Figure 4c: Conducted Spurious Emissions (10 Khz-10 GHz) Three Carrier Mode 

 

 
Three Carrier Mode  
Channel Numbers:  1125, 1150, 1175  
Band: C 
Fundamental Frequencies:  1986.25 MHz, 1987.50 MHz, 1988.75 MHz 
Output power as measured with Power meter:  46.5  dBM 
Note: Spurious emissions Measurements were done in all modes of operation (1 carrier, 2 carrier, 3 carrier) of each 
cellular band , no spurious emmissions were detected in any case, therefore to reduce file size plots of the 2 carrier 
test case have been provided only. 
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Figure 4d: Conducted Spurious Emissions (2-10 GHz) Three Carrier Mode 

 

 
 
 
Three Carrier Mode  
Channel Numbers:  1125, 1150, 1175  
Band: C 
Fundamental Frequencies:  1986.25 MHz, 1987.50 MHz, 1988.75 MHz 
Output power as measured with Power meter:  46.5  dBM 
Note: Spurious emissions Measurements were done in all modes of operation (1 carrier, 2 carrier, 3 carrier) of each 
cellular band , no spurious emmissions were detected in any case, therefore to reduce file size plots of the 2 carrier 
test case have been provided only. 
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Figure 4e: Conducted Spurious Emissions (10-20 GHz) Three Carrier Mode 

 

 
Three Carrier Mode  
Channel Numbers:  1125, 1150, 1175  
Band: C 
Fundamental Frequencies:  1986.25 MHz, 1987.50 MHz, 1988.75 MHz 
Output power as measured with Power meter:  46.5  dBM 
Note: Spurious emissions Measurements were done in all modes of operation (1 carrier, 2 carrier, 3 carrier) of each 
cellular band , no spurious emmissions were detected in any case, therefore to reduce file size plots of the 2 carrier 
test case have been provided only. 
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4.3 Frequency Stability 

4.3.1 Frequency Stability Requirements  

FCC Part 2.1055 

(a) The frequency stability shall be measured with variation of ambient temperature as follows: 

(1) From -30 o to +50 o centigrade for all equipment except that specified in subparagraphs 
(2) and (3) of this paragraph. 

(b) Frequency measurements shall be made at the extremes of the specified temperature range 
and at intervals of not more than 10o centigrade through the range.  A period of time sufficient to 
stabilize all of the components of the oscillator circuit at each temperature level shall be allowed 
prior to frequency measurement.  The short term transient effects on the frequency of the 
transmitter due to keying (except for broadcast transmitters) and any  heating element cycling 
normally occurring at each ambient temperature level also shall be shown.  Only the portion or 
portions of the transmitter containing the frequency determining and stabilizing circuitry need be 
subjected to the temperature variation test. 

(d) The frequency stability shall be measured with variation of primary supply voltage as 
follows: 

(1) Vary primary supply voltage from 85 to 115 percent of the nominal value for other than 
hand carried battery equipment. 

(2) For hand carried, battery powered equipment, reduce primary supply voltage to the 
battery operating end point which shall be specified by the manufacturer. 

(3) The supply voltage shall be measured at the input to the cable normally provided with 
the equipment, or at the power supply terminals if cables are not normally provided.  Effects 
on frequency of transmitter keying (except for broadcast transmitters) and any heating 
element cycling at the nominal supply voltage and at each extreme also shall be shown. 

(e) When deemed necessary, the Commission may require tests of frequency stability under 
conditions in addition to those specifically set out in paragraphs  (a),  (b), (c) and (d) of this 
section.  (For example, measurements showing the effect of proximity to large metal objects, or 
of various types of antennas, may be required for portable equipment.) 

FCC Limit (Part 24.235) 

The frequency stability shall be sufficient to ensure that the fundamental emission stays within 
the authorized frequency block. 

4.3.2 Results 
The DE incorporates a GPS module from Trimble Navigation.  This 10MHz GPS reference is 
used to synchronize the entire Base Station.  The GPS module has a frequency stability of 0.8 
ppb over the range of –5o C to 70 oC. The Base Station complies with the requirement.  
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4.4 RF Radiation Exposure 

An internal Nortel document, "RF Exposure Guidelines for Cellular and PCS Antenna Sites" 
(Document no: SI-EMR-R01.4), is used for the deployment and installation of Nortel’s wireless 
base station equipment with respect to the control of Electromagnetic Radiation (EMR) 
exposure.  The objective of this document is to provide guidance on where antennas can be 
deployed, how to calculate power densities and safe distances, and how to protect users from 
excessive exposure to electromagnetic radiation.  Please See Exhibit 10. 
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4.5 Field Strength of Spurious and Harmonic Radiation 

4.5.1 Radiated Emissions Requirements 

FCC Part 2.1053  

 (a) Measurements was made to detect spurious emissions radiated directly from the cabinet, 
control circuits, power leads, or intermediate circuit elements under normal conditions of 
installation and operation. Curves or equivalent data were supplied showing the magnitude of 
each harmonic and other spurious emission. For this test, single sideband, independent 
sideband, and controlled carrier transmitters shall be modulated under the conditions specified 
in paragraph 2.1049(c) as appropriate. For equipment operating on frequencies below 890 
MHz, an Open Field Test is normally required, with the measuring instrument antenna located in 
the far field at all test frequencies. In event it is either impractical or impossible to make open 
field measurements (e.g. a broadcast transmitter installed in a building) measurement will be 
accepted of the equipment as installed. Such measurements must be accompanied by a 
description of the site where the measurements were made showing the location of any possible 
source of reflections which might distort the field strength measurements. Information submitted 
shall include the relative radiated power of each spurious emission with the reference to the 
rated power output of the transmitter, assuming all emissions are radiated from half-wave dipole 
antennas. 

(b) Measurements specified in paragraph (a) of this section shall be made for the following 
equipment: 

(1) Those in which the spurious emission are required to be 60 dB or more below the mean 
power of the transmitter. 

(2) All equipment operating on frequencies higher than 25 MHz 

(3) All equipment where the antenna is an integral part of, and attached directly to the 
transmitter. 

(4) Other types of equipment as required, when deemed necessary by the Commission. 

FCC Part 2.1057 - Frequency spectrum to be investigated 

The spectrum was investigated from the lowest radio 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, whichever is lower. 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. 

4.5.2 Test Method 

4.5.2.1 Test Site 

Radiated emissions testing was performed at Nortel’s Wireless Systems Integrity Laboratory in 
the 10 meter Ambient Free Chamber located at 5111 47th Street NE, Calgary, Alberta Canada.  
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4.5.2.2 Test Procedure 

Radiated emission measurements were performed according to the procedures outlined in 
Section 8 of the ANSI C63.4 standard. 

The measurement distance between the center of the measurement antenna and the periphery of 
equipment under test was 10 meters.  

In order to maximize all emission levels from the equipment, the emissions were searched with 
the receive antenna at varied height levels. The equipment was rotated a full 360 degrees on the 
turntable with the receive antenna at varying height levels (1 to 4 meters). Tests were made with 
the antenna positioned in both the horizontal and vertical planes of polarization. 

The DE was setup with six MFRMs transmitting at maximum power. Results were obtained for 
both the 1-Carrier and 3-Carrier cases. 

A complete scan of the emissions from 30MHz to 18 GHz was completed.  Quasi-peak detector 
was used for measurements up to 1GHz. For emissions above 1 GHz the peak detector function 
was used with an RBW of 1 MHz. 

4.5.3 Test Setup 

4.5.4 Test Results 

The following table summarizes the maximum emission levels (in dBuV/m) observed in the 
frequency range compared to the FCC limit of 73.9dBuV/m @ 10 meters for both polarizations 
of the antenna. 
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Table 6: Spurious Emissions: Measured Discrete Frequencies 

 
 
 

Description Frequency 
(MHz) 

Corrected 
Measured 

Level 
(dB/uV) 

Level 
Converted 

to dBM 
ERP 

Pass Margin 
db (to dbm 
limit) 

3 Carrier 
(800 H-Pol) 

3395.79 63.9 -29.0 16 

 
 
 
NOTE 1:   
As the FCC had not sent out an official notice at the time these tests were conducted on the requirement to perform 
the substitution method above 1 GHz, the measurements above were taken were reported in dBuV/m at a 10 meter 
distance.  These values have been theoretically converted to dbm with the technical  justification provided below. 
 
NOTE 2:   
The above measurments are worst case as a peak detector was used.  Due to the random noise like phenomena of the 
CDMA wave form and high peak to average ratio (is also present for leakage of fundamental harmonics) these 
signals would be significantly reduced (to noise floor levels as they are only 3-6 db above the noise floor of the 
measurement system used) if an average detector was used as per the FCC Rules for measurements above 1 GHz. 
 
 
NOTE 3: 
Add 2.15 dB to ERP levels to realize EIRP values  
 
 
Technical Paper on  measurement  substitution Method above 1 GHz (based on FM 103) 
 
If the power radiated is P, the field strength E produced by an isotropic radiating system in free space is given by: 
 
E (V/m) = SQRT {Zo P/ 4 π}/d 
 
Where: 
Zo is the impedance of free space, and  
d is the distance between the measuring point and the radiating system 
 
With Zo  = 120 π Ωπ Ω, the following results: 
 
E (V/m) = SQRT {30 P}/d  
 
If the isotropic radiating system is replaced by an antenna having gain G, the field strength in free space is given by: 
 
E (V/m) = SQRT {30 PG}/d 
 
For the  λ λ/2 dipole, G assumes the value of 1.64.  Then 
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E λ/2 dipole(V/m) = 7 SQRT {P}/d 
 
Because of reflection from ground, the measuring antenna will be in the combined field due to the direct and 
reflected rays.  Since the path length will be different, there will be a phase shift between the two rays. 
 
With horizontal polarization having: 
 
(hS + hE )2/ d2<< 1 
 
where: 
hS   is the height of the radiating system above the ground, and 
hE   is the height of the point  where the resultant filed strength is considered, this resultant filed strength can assume 
the following maximum value: 
 
E  λ/2 dipole (V/m) = [7 SQRT {P}/d] 2 Sin (2ππ hS hE/ λλd) 
 
Maximum filed strength will occur when: 
 
Sin (2ππ hS hE/ λλd) = 1 
 
 
where  
 
hS hE/ λλd =  1/4, 3/4, 5/4, … 
 
Thus, for distances for which the value of  hS hE/ λλd <<  1/4, the Sine may be replaced by the argument: 
 
E  λ/2 dipole (V/m) = [7 SQRT {P}/d] (4ππ hS hE/ λλd) 
 
and no maximum will occur. 
 
However, depending on the measuring distance chosen, the case sin  αα = 1 where   αα = 2ππ hS hE/ λλd may occur 
within the frequency range 300 MHz to 1000 MHz.    Should this occur at a frequency fg, the Sine will decrease for 
frequencies above this value and becomes zero for the frequency f = 2 fg. 
 
In order to avoid errors due to this effect, the height hE must be varied until the maximum, corresponding to sin  αα = 
1 is obtained.  To do this, the height must be varied over a range of  3 to 1 for most unfavourable case. 
 
For example, if hS   = 1m, hE = 2.5m and d= 10m, the value of  hS hE/ λλd is ¼ at 300 MHz.  For this example the 
next minimum will occur at sin  αα = 0, which is at 600 MHz. 
 
In order to check the disposition of the measuring apparatus, a horizontal l/2 dipole fed from signal generator may 
be used in place of the apparatus being tested.  The field strength generated may be calculated from the frequency 
formula if P is the power fed into the dipole.  In this manner, it may be possible, by substitution, to determine the 
noise power radiated by the apparatus under test. 
************************************************************************************* 
Example: 
 
EdBuV/m= 122.92dBuV/m 
Antenna = dipole 
d  = 10m 
 
P (dBm)  =10Log(1000* (d *(10 (EdBuV/m/20) /(2*7*1000000)))2 ) 
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                = 10Log(1000*(10*(10^(122.92/20)/(7*2*1000000))) 2 ) 
                = 30 dBm 
 
Calculation for measured dBuV values in Table 6 
 
1. Frequency of emission @ 10 meters 3395.79, measured dBuV value: 63.9 
P (dBm)  =10Log(1000* (d *(10 (EdBuV/m/20) /(2*7*1000000)))2 ) 
                = 10Log(1000*(10*(10^(62.1/20)/(7*2*1000000))) 2 ) 
                = -29.0 dBm 
 
 

 


