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SeĐtioŶ λ. Report summary 

 

λ.λ AppliĐaŶt/MaŶufaĐtuƌeƌ 

 

Company name: Nuran 

Address: 2150 Cyrille-Duquet, 

City: Quebec City 

Province/State: Quebec 

Postal/Zip code: G1N 2G3 

Country: Canada 

 

λ.μ Test speĐifiĐatioŶs 

 

FCC Part 22 Subpart H Cellular radiotelephone service.  

 

λ.ν “tateŵeŶt of ĐoŵpliaŶĐe 

 

In the configuration tested, the EUT was found compliant. 

Testing was completed against all relevant requirements of the test standard. Results obtained indicate that the product under test complies in full with 

the requirements tested. The test results relate only to the items tested. 

“ee ͞“uŵŵaƌǇ of test ƌesults͟ foƌ full details. 

λ.ξ EǆĐlusioŶs 

 

None 

λ.ο Test ƌepoƌt ƌeǀisioŶ histoƌǇ 

 

Revision # Details of changes made to test report 

TRF Original report issued 

 



Section 2:  Summary of test results 
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SeĐtioŶ μ. Summary of test results 

 

μ.λ FCC Paƌt μμ “uďpaƌt H, test ƌesults 

 

Part Test description Verdict 

22.913(a) Effective Radiated Power Limits Pass 

22.917(a) Field strength of spurious radiation Pass 

22.355(a) Transmitter frequency stability  Pass 

 

 

 



Section 3:  Equipment under test (EUT) details 
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SeĐtioŶ ν. Equipment under test (EUT) details 

 

ν.λ “aŵple iŶfoƌŵatioŶ 

 

Receipt date March 20, 2017 

Nemko sample ID number 1 

 

ν.μ EUT iŶfoƌŵatioŶ 

 

Product name GSM Base Station 

Model GSM310-850 Litecell 

Part number GSM310-850 

 

ν.ν TeĐhŶiĐal iŶfoƌŵatioŶ 

 

Operating band 869 – 894 MHz 

Operating frequencies 869.2 –893.8 MHz 

Modulation type GMSK and 8PSK 

Channel bandwidth 320 kHz 

Emission designator GXW and G7W 

Power requirements 24 Vdc  

Antenna information 8 dBi. The external antenna is not always sold with the product. 

 

ν.ξ PƌoduĐt desĐƌiptioŶ aŶd theoƌǇ of opeƌatioŶ 

 

GSM 850 Base station 

 

ν.ο EUT eǆeƌĐise details 

 

Operated a maximum rf output power in each modulation mode. 

  



Section 3:  Equipment under test (EUT) details 
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ν.π EUT setup diagƌaŵ 

 

Laptop

DC power supply

EUT 
Spectrum 

analyzer

 

Figure χ.ϊ-υ: Setup diagƌaŵ 

 

 



Section 4:  Engineering consideration 
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SeĐtioŶ ξ. Engineering considerations 

 

ξ.λ ModifiĐatioŶs iŶĐoƌpoƌated iŶ the EUT 

 

There were no modifications performed to the EUT during this assessment.  

ξ.μ TeĐhŶiĐal judgŵeŶt 
 

None 

ξ.ν DeǀiatioŶs fƌoŵ laďoƌatoƌǇ tests pƌoĐeduƌes 

 

No deviations were made from laboratory procedures. 

 



Section 5:  Test conditions 
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SeĐtioŶ ο. Test conditions 

 

ο.λ AtŵospheƌiĐ ĐoŶditioŶs 

 

Temperature 15–30 °C 

Relative humidity 20–75 % 

Air pressure 860–1060 mbar 

 

When it is impracticable to carry out tests under these conditions, a note to this effect stating the ambient temperature and relative humidity during the 

tests shall be recorded and stated. 

 

ο.μ Poǁeƌ supplǇ ƌaŶge 

 

The normal test voltage for equipment to be connected to the mains shall be the nominal mains voltage. For the purpose of the present document, the 

nominal voltage shall be the declared voltage, or any of the declared voltages ±5 %, for which the equipment was designed.  

 



Section 6:  Measurement uncertainty 
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SeĐtioŶ π. Measurement uncertainty 

 

π.λ UŶĐeƌtaiŶtǇ of ŵeasuƌeŵeŶt 
 

Neŵko CaŶada IŶĐ. has ĐalĐulated ŵeasuƌeŵeŶt uŶĐeƌtaiŶtǇ aŶd is doĐuŵeŶted iŶ EMC/MUC/ϬϬϭ ͞UŶĐeƌtaiŶtǇ iŶ EMC ŵeasuƌeŵeŶts.͟ Measurement 

uncertainty was calculated using the methods described in CISPR 16-4 Specification for radio disturbance and immunity measuring apparatus and 

methods – Part 4: Uncertainty in EMC measurements; as well as described in UKAS LAB34: The expression of Uncertainty in EMC Testing. Measurement 

uncertainty calculations assume a coverage factor of K=2 with 95% certainty. 

 



Section 7:  Test equipment 
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SeĐtioŶ ρ. Test equipment 

 

ρ.λ Test eƋuipŵeŶt list 
 

Table ϋ.υ-υ: EƋuipŵeŶt list 

Equipment Manufacturer Model no. Asset no. Cal cycle Next cal. 

3 m EMI test chamber TDK SAC-3 FA002047 1 year Dec. 1/17 

Flush mount turntable Sunol FM2022 FA002082 — NCR 

Controller Sunol SC104V FA002060 — NCR 

Antenna mast  Sunol TLT2 FA002061 — NCR 

Receiver/spectrum analyzer Rohde & Schwarz ESU 26 FA002043 1 year Jan. 31/18 

Spectrum analyzer Rohde & Schwarz FSU FA001877 1 year April 15/17 

Horn antenna (1–18 GHz) EMCO 3115 FA000825 1 year April 26/17 

Bilog antenna (20–3000 MHz) Sunol JB3 FA002108 1 year April 28/17 

Pre-amplifier (1–18 GHz) JCA JCA118-503 FA002091 1 year April 26/17 

5Ϭ Ω Đoaǆ Đaďle Huber + Suhner None FA002074 1 year April 26/17 

5Ϭ Ω Đoaǆ Đaďle Huber + Suhner None FA002830 1 year July 29/17 

Note: NCR - no calibration required 

 



Section 8 Testing data 

 

Test name Effective Radiated Power  

Specification FCC Part 22  
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SeĐtioŶ ς. Testing data 

 

ς.λ FCC paƌt μμ σλν EffeĐtiǀe Radiated Poǁeƌ 
 

ό.υ.υ DefiŶitioŶs aŶd liŵits 

 

FCC §22.913 Effective radiated power limits. 

The effective radiated power (ERP) of transmitters in the Cellular Radiotelephone Service must not exceed the limits in this section. 

(a) Maximum ERP. In general, the effective radiated power (ERP) of base transmitters and cellular repeaters must not exceed 500 W (57 dBm). However, 

for those systems operating in areas more than 72 km (45 miles) from international borders that:  

(1) Are located in counties with population densities of 100 persons or fewer per square mile, based upon the most recently available population statistics 

from the Bureau of the Census; or, 

(2) Extend coverage on a secondary basis into cellular unserved areas, as those areas are defined in §22.949, the ERP of base  transmitters and cellular 

repeaters of such systems must not exceed 1000 W (60 dBm). The ERP of mobile transmitters and auxiliary test transmitters must not exceed 7 W (38.45 

dBm). 

 

 

 

ό.υ.φ Test suŵŵaƌǇ 

 

Verdict Pass 

Test date March 20, 2017 Temperature 22 °C 

Test engineer Kevin Rose Air pressure 1001 mbar 

Test location Ottawa Relative humidity 34 % 

 

ό.υ.χ OďseƌǀatioŶs settiŶgs aŶd speĐial Ŷotes 

 

TRX1 was found to have the highest power output all tests are based on this output. 
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Specification FCC Part 22  
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Table ό.υ-υ: ERP ŵeasuƌeŵeŶt ƌesults foƌ GSM 85τ TRXυ GSMK as peƌ FCC Paƌt φφ 

Frequency, MHz Measured level, dBm Antenna Gain, dBd ERP, dBm ERP limit, dBm Margin, dB 

869.2 39.60 5.85 (8 dBi) 45.45 57 5.70 

881.4 39.56 5.85 (8 dBi) 45.41 57 5.74 

893.8 38.64 5.85 (8 dBi) 44.49 57 6.66 

Note:  High Channel was reduced to comply with out of band spurious  

 

Table ό.υ-φ: ERP ŵeasuƌeŵeŶt ƌesults foƌ GSM 85τ TRXυ 8PSK as peƌ FCC Paƌt φφ  

Frequency, MHz Measured level, dBm Antenna Gain, dBd ERP, dBm ERP limit, dBm Margin, dB 

869.2 36.60 5.85 (8 dBi) 42.45 57 8.70 

881.4 36.59 5.85 (8 dBi) 42.44 57 8.71 

893.8 36.51 5.85 (8 dBi) 42.36 57 8.79 

 

 

  

Figure ό.υ-υ:  CoŶduĐted poweƌ Eǆaŵple  Figure ό.υ-φ:  CoŶduĐted poweƌ Eǆaŵple 
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Test name FCC §22.917 Emission limitations for cellular equipment. 

Specification FCC Part 22  
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ς.μ FCC §μμ.σλρ EŵissioŶ liŵitatioŶs foƌ Đellulaƌ eƋuipŵeŶt. 
 

ό.φ.υ DefiŶitioŶs aŶd liŵits 

 

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 log10 ;PͿ dB oƌ −ϭϯ dBŵ. 
 

ό.φ.φ Test suŵŵaƌǇ 

 

Verdict Pass 

Test date March 20, 2017 Temperature 22 °C 

Test engineer Kevin Rose Air pressure 1001 mbar 

Test location Ottawa Relative humidity 34 % 

 

ό.φ.χ OďseƌǀatioŶs settiŶgs aŶd speĐial Ŷotes 

 

The Spectrum was searched from 30 MHz to the 10th Harmonic. 

 

All measurements were performed using a RMS Detector with 100 kHz RBW below 1 GHz and a 1 MHz RBW above 1 GHz at 3 meters. 

In the 1 MHz bands immediately outside and adjacent to the frequency block a resolution bandwidth of at least one percent of the emission bandwidth of 

the fundamental emission of the transmitter was employed. 

Low, Middle, and High channels for GSM 850.  
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ό.φ.ψ Test Data  
 

  

Figure ό.φ-υ:  CoŶduĐted eŵissioŶs loweƌ ďaŶd edge GSMK Figure ό.φ-φ:  CoŶduĐted eŵissioŶs loweƌ ďaŶd edge 8PSK 

  

  

Figure ό.φ-χ:  CoŶduĐted eŵissioŶs uppeƌ ďaŶd edge GSMK Figure ό.φ-ψ:  CoŶduĐted eŵissioŶs uppeƌ ďaŶd edge 8PSK 
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Figure ό.φ-ω:  CoŶduĐted eŵissioŶs low ĐhaŶŶel GSMK χτ-υτττ MHz Figure ό.φ-ϊ:  CoŶduĐted eŵissioŶs low ĐhaŶŶel GSMK υ-υτ GHz 

  

Figure ό.φ-ϋ:  CoŶduĐted eŵissioŶs ŵid ĐhaŶŶel GSMK χτ-υτττ MHz Figure ό.φ-ό:  CoŶduĐted eŵissioŶs ŵid ĐhaŶŶel GSMK υ-υτ GHz 
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Figure ό.φ-ύ:  CoŶduĐted eŵissioŶs high ĐhaŶŶel GSMK χτ-υτττ MHz Figure ό.φ-υτ:  CoŶduĐted eŵissioŶs high ĐhaŶŶel GSMK υ-υτ GHz 

  

Figure ό.φ-υυ:  CoŶduĐted eŵissioŶs low ĐhaŶŶel 8PSK χτ-υτττ MHz Figure ό.φ-υφ:  CoŶduĐted eŵissioŶs low ĐhaŶŶel 8PSK υ-υτ GHz 
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Figure ό.φ-υχ:  CoŶduĐted eŵissioŶs ŵid ĐhaŶŶel 8PSK χτ-υτττ MHz Figure ό.φ-υψ:  CoŶduĐted eŵissioŶs ŵid ĐhaŶŶel 8PSK υ-υτ GHz 

  

Figure ό.φ-υω:  CoŶduĐted eŵissioŶs high ĐhaŶŶel 8PSK χτ-υτττ MHz Figure ό.φ-υϊ:  CoŶduĐted eŵissioŶs high ĐhaŶŶel 8PSK υ-υτ GHz 
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Section 8 Testing data 

 

Test name FCC §22.355 Frequency tolerance. 

Specification FCC Part 22  

 

Report reference ID: 325978-1TRFWL  Page υύ of φφ 

 

 

ς.ν FCC §μμ.νοο FƌeƋueŶĐǇ toleƌaŶĐe. 
 

ό.χ.υ Liŵits 

 

Frequency range, MHz Base, fixed, ppm Mobile >3 watts 

(ppm) 

Moďile ≤3 watts, ppŵ 

0 20.0 20.0 50.0 

50 to 450 5.0 5.0 50.0 

450 to 512 2.5 5.0 5.0 

821 to 896 1.5 2.5 2.5 

928 to 929 5.0 n/a n/a 

929 to 960 1.5 n/a n/a 

2110 to 2220 10.0 n/a n/a 

 

ό.χ.φ Test suŵŵaƌǇ 

 

Verdict Pass 

Test date March 20, 2017 Temperature 22 °C 

Test engineer Kevin Rose Air pressure 1001 mbar 

Test location Ottawa Relative humidity 34 % 

 

ό.χ.χ OďseƌǀatioŶs settiŶgs aŶd speĐial Ŷotes 

 

None 

 

  



Section 8 Testing data 

 

Test name FCC §22.355 Frequency tolerance. 

Specification FCC Part 22  
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ό.χ.ψ Test Data  
 

Table ό.χ-υ: FƌeƋueŶĐǇ toleƌaŶĐe 

Conditions Frequency, Hz Offset, ppm Limit, ppm Margin, ppm 

+50 °C, Nominal power 881.400000975 0.000737463 1.5 1.499262537 

+40 °C, Nominal power 881.400000650 0.000368732 1.5 1.499631268 

+30 °C, Nominal power 881.400000325 0 1.5 1.5 

+20 °C, +10% power 881.400000325 0 1.5 1.5 

+20 °C, Nominal power 881.400000325 Reference Reference Reference 

+20 °C, −ϭϬ% poǁeƌ 881.400000325 0 1.5 1.5 

+10 °C, Nominal power 881.400003250 0.003318584 1.5 1.496681416 

0 °C, Nominal power 881.400001300 0.001106195 1.5 1.498893805 

−10 °C, Nominal power 881.400002600 0.002581121 1.5 1.497418879 

−20 °C, Nominal power 881.400004550 0.00479351 1.5 1.495206490 

-30°C, Nominal power 881.400006825 0.007374631 1.5 1.492625369 

Note:  Offset calculation:  6
101



reference

referenceMeasured

F

FF
 

 

 



Section 9: Block diagrams of test set-ups 
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SeĐtioŶ σ. Block diagrams of test set-ups 

 

σ.λ Radiated eŵissioŶs set-up νκ MHz to λ GHz 
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Section 9: Block diagrams of test set-ups 
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σ.μ Radiated eŵissioŶs set-up aďoǀe λ GHz 
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