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Summary 
 
This technical report supports an application for certification of a transmitter operating pursuant 
to 47 CFR 24 Subpart E, and 47 CFR 27 Subpart C. The product is OneCell Radio Point (m/n 
RP-A2014, p/n 800245-00-01) manufactured by Airvana.   
 
Schematics and the Bill of Materials for the OneCell Radio Point are provided with the exhibits 
that accompany this report.  
 
We found that the product met the above requirements without modification.  The test sample 
was received in good condition. Tests were performed starting on March 16, 2015 and ending 
on July 30, 2015. 
 
 
 



 

_____________________________________________________________ 
                       Curtis-Straus LLC, a wholly owned subsidiary of BV CPS 

 One Distribution Center Circle, #1 ¶ Littleton, MA ¶ TEL (978) 486-8880 ¶ FAX (978) 486-8828 
 

page 5 of 396 

Test Methodology 

The product can operate in the bands 728-746MHz (LTE band 12), 734-746MHz (LTE Band 
17), 746-756MHz (LTE band 13), 2110-2155MHz (LTE Band 4), 2110-2170MHz (LTE Band 10), 
1930-1995MHz (LTE Band 25), and 1930-1990MHz (LTE Band 2).   
 
LTE Band 10 (2110-2170MHz) falls within the combined range 2110-2180MHz, which is treated 
as two distinct bands in FCC Part 27 (2110-2155MHz & 2155-2180MHz).  Because the bands 
are separate in the Part 27 rules, the tests in this report treat LTE Band 10 as having two ranges 
partitioned at 2155MHz for band edge requirements. 
 
The lowest and highest operating center frequencies are listed by LTE Band and transmit 
bandwidth in the table below: 

Tx bandwidth: 5MHz Tx bandwidth: 10MHz

LTE Band Band Range Channel Center Freq. Channel Center Freq.

Band 12 728-746MHz Low/Mid/High MHz Low/Mid/High MHz

Low 730.5 Low 733.0

Mid 737.0 Mid 737.0

High 743.5 High 741.0

Band 17 734-746MHz Low/Mid/High MHz Low/Mid/High MHz

Low 736.5 Low 739.0

Mid 740.0 Mid 740.0

High 743.5 High 741.0

Band 13 746-756MHz Low/Mid/High MHz Low/Mid/High MHz

Low 748.5 Low N/A

Mid 751.0 Mid 751.0

High 753.5 High N/A

Band 25 1930-1995MHz Low/Mid/High MHz Low/Mid/High MHz

Low 1932.5 Low 1935.0

Mid 1962.5 Mid 1962.5

High 1992.5 High 1990.0

Band 2 1930-1990MHz Low/Mid/High MHz Low/Mid/High MHz

Low 1932.5 Low 1935.0

Mid 1960.0 Mid 1960.0

High 1987.5 High 1985.0

Band 10 2110-2170MHz Low/Mid/High MHz Low/Mid/High MHz

Low-1 2112.5 Low-1 2115.0

(1) 2110-2155MHz Mid-1 2140.0 Mid-1 2140.0

High-1 2152.5 High-1 2150.0

(2) 2155-2170MHz Low-2 2157.5 Low-2 2160.0

High-2 2167.5 High-2 2165.0

Band 4 2110-2155MHz Low/Mid/High MHz Low/Mid/High MHz

Low 2112.5 Low 2115.0

Mid 2132.5 Mid 2132.5

High 2152.5 High 2150.0  

Per Airvana, the device under test prevents the operation of multiple transmit channels 
operating on the same frequency at the same time (see Operational Description document). 
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Modulation is one of QPSK, 16QAM, and 64QAM, for each of the different types of channels.  
Each type of modulation can operate at 5MHz or 10MHz transmit bandwidths.   

EIRP is calculated using the antenna gains (dBi) provided by the manufacturer.  This transmitter 
has two output antennas and only operates on one frequency/channel at a time.  The directional 
gain of these two antennas is calculated using the formula 

Directional gain = GANT + 10 log(NANT) dBi 

This formula is from the FCC KDB document 662911, Emissions Testing of Transmitters with 

Multiple Outputs in the Same Band.  

Occupied bandwidth measurements were taken with the following spectrum analyzer settings: 
RBW: 120kHz, VBW: 1MHz, Peak Measurement mode, 10MHz span for 5MHz signals, 40MHz 
span for 10MHz signals, 401 points. 

For Part 24, power measurements were done as follows: 

For the 10MHz operating bandwidth, the Channel Power function of the analyzer was 
used to integrate the peak power over a 30MHz integration bandwidth, with the following 
settings: Span 40MHz; RBW 1MHz; VBW 50MHz; 1001 points/sweep; Sweep rate 1ms 
(auto); Avg/Hold counts: 100/100; Detector: peak; Trace: Max Hold.   

For 5MHz operating bandwidth,  Peak and Average readings were taken with the same 
method as above except the span was set to 20MHz and the integration bandwidth was 
set to 15MHz. 

For both 5MHz and 10MHz average readings, the above Channel Power integration 
settings were used with the following exceptions: Detector: Average; Trace: Average 
(100/100). 

For both 5MHz and 10MHz operating bandwidths, PAPR was calculated by the 
difference in dB between peak and average readings.  

For Part 27 power measurements were done as follows: 

For the 10MHz operating bandwidth, the Channel Power function of the analyzer was 
used to integrate the peak power over a 30MHz integration bandwidth, with the following 
settings: Span 40MHz; RBW 1MHz; VBW 50MHz; 1001 points/sweep; Sweep rate 1ms 
(auto); Avg/Hold counts: 100/100; Detector: peak; Trace: Max Hold.   

For 10MHz average readings, the above Channel Power integration settings were used 
with the following exceptions: Detector: Average; Trace: Average (100/100). 

For 10MHz operating bandwidth, PAPR was calculated by the difference in dB between 
peak and average readings.  

For 5MHz peak readings, the spectrum analyzer was set to the following: RBW:10MHz, 
VBW: 50MHz; Span 20MHz; 1001 Points; Max Hold (until the trace is stable). 
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Product Tested - Configuration Documentation 
EUT Configuration

Work Order: P0152

Company: Airvana

Company Address: 250 Apollo Drive

Chelmsford MA USA 01824

Contact: Kevin Craig 

Person Present: Kevin Craig 

MN PN SN

EUT: RP-A2014 800245-00-01 1738

EUT Description: Switched IQ Radio Point Domestic 

EUT Max Frequency: 200MHz

EUT TX Frequency: 728-746MHz, 746-756MHz, 1930-1990MHz, 2110-2155MHz and 2155-2170MHz

Support Equipment: MN SN

Dell Latitude D630 20264182597

Linksys POE LGS308P 14810C964P4107

Netgear Router NETGEAR90 3113465001E94

EUT Ports:

Port Label Port Type

No. of 

ports

No. 

Populated Cable Type Shielded Ferrites Length

Max 

Length

In/Out  

NEBS Type Unpopulated Reason

POE RJ45 1 1 Cat.5e No No 10m 100m Indoor

Serial 4-pins 1 0 Service Only

Antenna Coaxial 2 2 Coaxial N/A No NA NA Indoor

Software / Operating Mode Description:

EUT is set to transmit on selected Band class (12, 17, 13, 10, 4, 25 and 2) on Low, Mid and High channels with 5 MHz bandwidth and 10 MHz bandwidth settings respectively. 

Telnet to EUT via IP address: 172.16.118.4
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Statement of Conformity 
 
The EUT has been found to conform to the following parts of 47 CFR 24 and 47 CFR 27. 
 
 

Parts 2 & 15 Parts 24 & 27 Comments 

2.1033(c)(4)  QPSK, 16QAM, and 64QAM are the types of RF 
modulation. 

2.1033(c)(6)  RF output power is not adjustable to end users. 

2.1049(l)  Occupied bandwidth measured 

2.1033(c)(9)  Tune-up procedure statement 

   

 Part 24:  

2.1033(c)(7) 24.232(c,d,e) Meets power limit: 2W EIRP. Peak-to-average ratio 
does not exceed 13dB. 

2.1051 24.238(a) Spurious emissions at antenna port below -13dBm 

2.1053, 
15.209 

24.236, 
24.238(a) 

Radiated spurious emissions meet FCC Class B 
and are below -13dBm. Meets out of band 
emissions limits. 

2.1055(a)(d) 24.235 Fundamental emission remains within authorized 
frequency block. 

15.207  Meets FCC Class B limits for AC mains conducted 
emissions. 

   

 Part 27:  

2.1033(c)(7) 27.50(b,c,d) Meets power limits of 27.50(b)(9), 27.50(c)(9), and 
27.50(d)(2)(ii). 

2.1051 27.53(c,f,g,h) Spurious emissions at antenna port below -13dBm 

2.1053, 
15.209 

27.53(c,f,g,h) Radiated spurious emissions meet FCC Class B 
and are below -13dBm. . Meets out of band 
emissions limits. 

2.1055(a)(d) 27.54 Fundamental emission remains within authorized 
frequency block. 

15.207  Meets FCC Class B limits for AC mains conducted 
emissions. 
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 Test Data and Results 

LTE Bands 25 & 2 (FCC Part 24) 

 
 

Occupied Bandwidth 

 
LIMIT 
ñThe emission bandwidth is defined as the width of the signal between two points, one below 
the carrier center frequency and one above the carrier center frequency, outside of which all 
emissions are attenuated at least 26 dB below the transmitter power.ò [24.238(b)] 
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MEASUREMENTS / RESULTS 
 

Date: 17-Mar-15 Company: Airvana

Engineer: Tuyen Truong EUT: Switched IQ Radio Point Domestic (750748)

WO# P0152 EUT Operating Voltage: POE

Temp: 22°C Humidity: 33% Pressure: 1005mBar

Note: FCC 24.238(b): 

Modulation

Bandwidth 

Setting (MHz) Band Channel

Frequency 

(MHz) 26 dB BW (MHz)

QPSK 5 25 Low 1932.5 4.975

QPSK 5 25 Mid 1962.5 4.966

QPSK 5 25 High 1992.5 4.986

16QAM 5 25 Low 1932.5 4.975

16QAM 5 25 Mid 1962.5 4.947

16QAM 5 25 High 1992.5 4.955

64QAM 5 25 Low 1932.5 4.926

64QAM 5 25 Mid 1962.5 4.875

64QAM 5 25 High 1992.5 4.977

QPSK 10 25 Low 1935 22.627

QPSK 10 25 Mid 1962.5 23.056

QPSK 10 25 High 1990 19.353

16QAM 10 25 Low 1935 21.861

16QAM 10 25 Mid 1962.5 22.939

16QAM 10 25 High 1990 18.958

64QAM 10 25 Low 1935 21.156

64QAM 10 25 Mid 1962.5 22.302

64QAM 10 25 High 1990 19.083

QPSK 5 2 Low 1932.5 see band 25

QPSK 5 2 Mid 1960 4.984

QPSK 5 2 High 1987.5 4.98

16QAM 5 2 Low 1932.5 see band 25

16QAM 5 2 Mid 1960 4.98

16QAM 5 2 High 1987.5 4.977

64QAM 5 2 Low 1932.5 see band 25

64QAM 5 2 Mid 1960 4.908

64QAM 5 2 High 1987.5 4.919

QPSK 10 2 Low 1935 see band 25

QPSK 10 2 Mid 1960 23.191

QPSK 10 2 High 1985 23.086

16QAM 10 2 Low 1935 see band 25

16QAM 10 2 Mid 1960 23.147

16QAM 10 2 High 1985 23.028

64QAM 10 2 Low 1935 see band 25

64QAM 10 2 Mid 1960 22.279

64QAM 10 2 High 1985 22.264

Occupied Bandwidth 

 
 



 

_____________________________________________________________ 
                       Curtis-Straus LLC, a wholly owned subsidiary of BV CPS 

 One Distribution Center Circle, #1 ¶ Littleton, MA ¶ TEL (978) 486-8880 ¶ FAX (978) 486-8828 
 

page 12 of 
396 

Power and PAPR: 5MHz Operating Bandwidth 
 
Power (EIRP) 
 
FCC Part 24.232: 

(c) Mobile and portable stations are limited to 2 watts EIRP and the equipment must employ a means for 

limiting power to the minimum necessary for successful communications. 

(d) Power measurements for transmissions by stations authorized under this section may be made either in 

accordance with a Commission-approved average power technique or in compliance with paragraph (e) of 

this section. In both instances, equipment employed must be authorized in accordance with the provisions of 

§24.51. In measuring transmissions in this band using an average power technique, the peak-to-average 

ratio (PAR) of the transmission may not exceed 13 dB 

 
Output Power (E.I.R.P.) 0

Date: 30-Jul-15 Company: Airvana Work Order: P0152

Engineer: Ryan Brown EUT Desc: Switched IQ Radio Point Domestic EUT Operating Voltage/Frequency: POE

Temp: 24.5°C Humidity: 54% Pressure:  1002mBar

Frequency Range: Low, Mid and High Channels

Notes: 2W = 33.0dBm.  Multiple antenna calcations using formula from FCC KDB 662911, Section F(2)(a)(i).

Two antennas each with gain 5.0dBi in this range are installed on the EUT.  For multiple output calculations, N(ant.)=2 is used to calculated overall directional gain: 5.0dBi + 10log(N)dB = 5.0dBi + 3.0dB =  8.0dBi.

Peak-to-Average Ratio (PAPR)  must be less than 13dB for average measurements to be applicable to the EIRP limits.

Average Power Peak Power Power 30dB Cable Average PAPR Directional

FCC Part 24.232 c & d;  Limit: 2W = 33.0dBm

Band Bandwidth Modulation Channel Frequency Reading Reading Combiner Attenuator Factor Power Reading (limit: 13dB) Antenna Gain Limit EIRP Margin Result

(MHz) (MHz) (MHz) (dBm) (dBm) (dB) (dB) dB) (dBm) (dB) (dBi) (dBm) (dB) (dB)

25 5 QPSK Low 1932.5 -12.68 -2.26 4.2 29.8 0.6 21.9 10.42 8.0 33.0 29.9 -3.1 Pass

25 5 QPSK Mid 1962.5 -12.16 -2.46 4.2 29.8 0.6 22.4 9.70 8.0 33.0 30.4 -2.6 Pass

25 5 QPSK High 1992.5 -13.7 -4.32 4.2 29.8 0.6 20.9 9.38 8.0 33.0 28.9 -4.1 Pass

25 5 16QAM Low 1932.5 -12.83 -2.82 4.2 29.8 0.6 21.8 10.01 8.0 33.0 29.8 -3.3 Pass

25 5 16QAM Mid 1962.5 -12.16 -2.11 4.2 29.8 0.6 22.4 10.05 8.0 33.0 30.4 -2.6 Pass

25 5 16QAM High 1992.5 -13.81 -4.46 4.2 29.8 0.6 20.8 9.35 8.0 33.0 28.8 -4.2 Pass

25 5 64QAM Low 1932.5 -12.77 -2.76 4.2 29.8 0.6 21.8 10.01 8.0 33.0 29.8 -3.2 Pass

25 5 64QAM Mid 1962.5 -12.15 -2.74 4.2 29.8 0.6 22.4 9.41 8.0 33.0 30.4 -2.6 Pass

25 5 64QAM High 1992.5 -13.72 -4.31 4.2 29.8 0.6 20.9 9.41 8.0 33.0 28.9 -4.1 Pass

2 5 QPSK Low 1932.5 See Band 25

2 5 QPSK Mid 1960.0 -11.09 -1.89 4.2 29.8 0.6 23.5 9.20 8.0 33.0 31.5 -1.5 Pass

2 5 QPSK High 1987.5 -11.6 -2.35 4.2 29.8 0.6 23.0 9.25 8.0 33.0 31.0 -2.0 Pass

2 5 16QAM Low 1932.5 See Band 25

2 5 16QAM Mid 1960.0 -11.07 -1.6 4.2 29.8 0.6 23.5 9.47 8.0 33.0 31.5 -1.5 Pass

2 5 16QAM High 1987.5 -11.77 -2.35 4.2 29.8 0.6 22.8 9.42 8.0 33.0 30.8 -2.2 Pass

2 5 64QAM Low 1932.5 See Band 25

2 5 64QAM Mid 1960.0 -11.08 -1.55 4.2 29.8 0.6 23.5 9.53 8.0 33.0 31.5 -1.5 Pass

2 5 64QAM High 1987.5 -11.68 -2.06 4.2 29.8 0.6 22.9 9.62 8.0 33.0 30.9 -2.1 Pass

Table Result: Pass

Test Site: ESD-1 Cable: 1509 30dB Attenuator: 1840

Analyzer: MXE EMI Receiver Power Combiner: 1939  
 
 
 

Spectrum analyzer plots are on the following pages. 
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Peak Measurements at 5MHz: 

 

Band 25, Low Channel, QPSK 
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Band 25, Low Channel, 16 QAM 
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Band 25, Low Channel, 64 QAM 
 
 
 












































































































































































































































