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GENERAL REMARKS 

 
The at tached report  shall not  be reproduced except  in full without  the wr it ten 
perm ission of Timco Engineer ing I nc. 
 
 
Sum m ary 
 
The device under test  does:  

 Fulfill the general approval requirements as ident if ied in this test  report  and 

was selected by the customer.  

 Not  fulf ill the general approval requirements as ident if ied in this test  report  
 
Attestat ions 
 

This equipment  has been tested in accordance with the standards ident if ied in this 

test  report . To the best  of my knowledge and belief,  these tests were performed 

using the measurement  procedures described in this report .  

 

All inst rumentat ion and accessories used to test  products for compliance to the 

indicated standards are calibrated regular ly in accordance with I SO 17025 

requirements. 

 

I  at test  that  the necessary measurements were made at :  
 
Tim co Engineering I nc. 
8 4 9  NW  State Road 4 5  
New berry, FL 3 2 6 6 9  

 

Tested by:   

Name and Tit le:  Cory Leveret t , Project  Manager/ Test ing Technician 

 

Date: 1 0 / 2 8 / 2 0 1 6  

 

Review ed and approved by:   

Name and Tit le:   Sid Sanders, Engineer   

 

Date:  1 0 / 2 8 / 2 0 1 6  
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GENERAL I NFORMATI ON 
 

EUT Specificat ion 
 

EUT Descr ipt ion MXDR/ ATLAS 4500 BASE STATION 700/ 800 MHz 

FCC I D OKRMXDR7V 

Model Num ber  MXDR7V 

Operat ing Frequency 763-775, and 851-869 MHz 

Test  Frequencies 764.500, 769.500, 851.500, 868.500 MHz 

Type of Em ission  16K0F3E, 14K0F3E, 11K0F3E  

Modulat ion FM 

EUT Pow er Source 

 110–120Vac/ 50– 60Hz 

 DC Power  12V 

 Bat tery Operated Exclusively  

Test  I tem  

 Prototype 

 Pre-Product ion 

 Product ion 

Type of Equipm ent   

 Fixed 

 Mobile 

 Portable 

Test  Condit ions 

The tem perature was 24-26º C with a relat ive hum idity 

of 50 -  65% . 

Atm ospheric Pressure 1015.9m b 

Modificat ion to the EUT None 

Test  Exercise The EUT was operated in a norm al m ode. 

Applicable  Standards ANSI / TIA 603-D: 2010,  FCC CFR 47 Part  90 

Test  Facilit y  
Tim co Engineering I nc. at  8 4 9  NW  State  Road 4 5  

New berry, FL 3 2 6 6 9  USA.  
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Test  Results Sum m ary 
 

 

Test  Descript ion FCC RULE PART NO. RESULT 

Modulat ion Characterist ics 2.1047(a) (b)  Pass 

RF Power Output  
2.1046(a) , 90.541(d) , 90.542(a) (7) , 

90.635(b)  
Pass 

Occupied Bandwidth 
2.1049(c) (h) , 90.210(b) (g) (h) , 

90.691 
Pass 

Adjacent  Channel Power 90.543(a)  Pass 

Spurious Em issions at  

Antenna Term inal 

2.1051(a) , 90.210(b) (g) (h) , 90.691, 

90.543(c) ,  
Pass 

Field St rength of Spurious 

Radiat ion 

2.1053, 90.210(b) (g) (h) , 90.691, 

90.543(c) ,  
Pass 

Frequency Stabilit y 2.1055, 90.213, 90.539(c) ,  Pass 
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RF POW ER OUTPUT 

 
Rule  Part  No.:  Part  2.1046(a) ,  Part  90 

 

Requirem ents:  For IC the power output  m ust  be within ± 1.0dB of the m anufacturer” s 

rat ing.  

 

Method of Measurem ent :  RF power is m easured by using a 50-ohm , resist ive wat tm eter 

to the RF output  connector.   With a nom inal bat tery voltage ( if bat tery operated) , or  a 

properly adjusted power supply ( if not  bat tery operated) , and the t ransm it ter properly 

adjusted the RF output  m easures:   

 

For the device with a fixed or integral antenna, the RF power is m easured as ERP.  The 

subst itut ion m ethod was used.  The RF output  m easures:  

 

Test  Setup Diagram :  

 
Test  Data: Pow er Output  Measurem ent Table 

 

Tuned Freq. 

MHz 

Pow er Output  

High Low  

dBm  W atts dBm  W atts 

7 6 4 .5 0 0  5 0 .7 7  1 1 9 .9 4  4 7 .7 1  5 8 .8 8  

8 5 1 .5 0 0  5 0 .6 5  1 1 9 .9 7  4 7 .6 0  5 7 .5 4  

8 6 8 .5 0 0  5 0 .7 9  1 2 0 .2 2  4 7 .5 0  6 0 .3 0  

 

 

 

Part  2 .1 0 3 3  ( C) ( 8 )  DC I nput  into the final am plifier  

 
  FOR LOW POWER SETTI NG INPUT POWER:   ( 48V)  (3.8A)  =  182.49.75 Wat ts 

    FOR HIGH POWER SETTING INPUT POWER:  (48V)  (8.1A)  =  388.8Wat ts 
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MODULATI ON CHARACTERI STI CS 

 

Rule Part : Part  2 .1 0 3 3 ( c) , Part  2 .1 0 3 3 ( c)  ( 4 ) , Part  9 0 .2 0 9 , Part  9 0 .2 0 7   

 

 

Type of Em ission: 16k0F3E and 11K0F3E 

  

Type of Em ission:  11K0F3E 

  Bn =  2M +  2DK 

M =  3000 

D =  2500 

K= 1 

  Bn =  2(3000)  + 2(2500)  =  11.0k   

 

Type of Em ission:  14K0F3E 

  Bn =  2M +  2DK 

M =  3000 

D =  4000 

K= 1 

  Bn =  2(3000)  + 2(4000)  =  14.0k   

 

Type of Em ission:  16K0F3E 

Bn =  2M +  2DK 

M =  3000 

D =  5000 

K= 1 

Bn =  2(3000)  + 2(5000)  =  16.0k 
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MODULATI ON CHARACTERI STI CS 
Rule  Part  No.: Part  2.1047(a)  (b)  

 

Test  Requirem ents:  

 

Method of Measurem ent : Audio frequency response 

 

Test  Data: Audio Frequency Response 1 6 K0 F3 E 

 

Input Freq

(Hz)

RMS Dev

(KHz)

AFR

(dB)

100 0.13 -17.7

200 0.12 -18.4

300 0.25 -12.0

500 0.61 -4.3

1000 1.00 0.0

1500 1.60 4.1

2000 2.10 6.4

2500 2.70 8.6

3000 3.00 9.5

3500 2.40 7.6

4000 0.12 -18.4

4500 0.12 -18.4

5000 0.12 -18.4  
 

Test  Data: Audio Frequency Response 1 4 K0 F3 E 

 

Input Freq

(Hz)

RMS Dev

(KHz)

AFR

(dB)

100 0.13 -15.9

200 0.12 -16.6

300 0.25 -10.2

500 0.61 -2.5

1000 0.81 0.0

1500 1.60 5.9

2000 2.10 8.3

2500 2.70 10.5

3000 3.00 11.4

3500 2.40 9.4

4000 0.12 -16.6

4500 0.12 -16.6

5000 0.12 -16.6  
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MODULATI ON CHARACTERI STI CS 

 

Test  Data: Audio Frequency Response 1 1 K0 F3 E 

 

Input Freq

(Hz)

RMS Dev

(KHz)

AFR

(dB)

100 0.12 -14.1

200 0.12 -14.1

300 0.21 -9.3

500 0.26 -7.4

1000 0.61 0.0

1500 0.79 2.2

2000 1.07 4.9

2500 1.33 6.8

3000 1.50 7.8

3500 1.16 5.6

4000 0.12 -14.1

4500 0.12 -14.1

5000 0.12 -14.1  
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MODULATI ON CHARACTERI STI CS - VOI CE MODULATED COMMUNI CATI ON 

EQUI PMENT 

 
Part  2 .1 0 4 7 ( a) : For equipment  required to have an audio low-pass filter, a curve 

showing the frequency response of the filt er or of all the circuit ry installed between 

the modulat ion lim iter  and the modulated stage shall be subm it ted.  

 

Test  Data: Low  Pass Filter  Response 1 6 K0 F3 E 

 

Input Freq

(Hz)

 Lev Freq

(dB)

LPFR

(dB)

1000 14.4 0.0

3000 7.5 -7.0

3500 3.1 -11.4

4000 -37.6 -52.0

4500 -37.9 -52.3

5000 -37.9 -52.3

6000 -37.9 -52.3

7000 -37.9 -52.3

8000 -37.9 -52.3

9000 -37.9 -52.3

10000 -37.9 -52.3

12500 -37.9 -52.3

15000 -37.9 -52.3

20000 -37.9 -52.3  
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MODULATI ON CHARACTERI STI CS - VOI CE MODULATED COMMUNI CATI ON 

EQUI PMENT 

 

Test  Data: Low  Pass Filter  Response 1 4 K0 F3 E 

 

Input Freq

(Hz)

 Lev Freq

(dB)

LPFR

(dB)

1000 14.5 0.0

3000 7.5 -7.1

3500 3.1 -11.4

4000 -37.8 -52.3

4500 -37.8 -52.3

5000 -37.8 -52.3

6000 -37.8 -52.3

7000 -37.8 -52.3

8000 -37.8 -52.3

9000 -37.8 -52.3

10000 -37.8 -52.3

12500 -37.8 -52.3

15000 -37.8 -52.3

20000 -37.8 -52.3  
 

Test  Data: Low  Pass Filter  Response 1 1 K0 F3 E 

 

Input Freq

(Hz)

 Lev Freq

(dB)

LPFR

(dB)

1000 14.5 0.0

3000 7.5 -7.1

3500 3.1 -11.4

4000 -37.9 -52.4

4500 -38.7 -53.2

5000 -38.7 -53.2

6000 -38.7 -53.2

7000 -38.7 -53.2

8000 -38.7 -53.2

9000 -38.7 -53.2

10000 -38.7 -53.2

12500 -38.7 -53.2

15000 -38.7 -53.2

20000 -38.7 -53.2  
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MODULATI ON CHARACTERI STI CS -  

AUDI O I NPUT VERSUS MODULATI ON 

 
Rule  Part  No.: Part  2.1047(b)  & 90 

 

Requirem ent : 

 
Procedure:   

 

Notes: Both posit ive and negat ive readings were taken, and the following data 

represents the worst  polarit y  

 

Test  Data: Modulat ion Lim it ing 1 6 K0 F3 E 
 

300 500 1000 1500 2000 2500 3000

0 0.5 1.7 3.0 4.3 4.3 4.3 4.3

20 4.2 4.3 4.3 4.2 4.3 4.4 4.3

Lim it  ( KHz) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Margin ( KHz) 0.8 0.7 0.7 0.8 0.7 0.6 0.7

Posit ive  Peak Dev ia t ion ( kHz)

Audio I nput  Frequency  ( Hz)
Audio I nput  Leve l 

( dB >  1Khz Re f)

 
] 

Test  Data: Modulat ion Lim it ing 1 4 K0 F3 E 
 

3 0 0 5 0 0 1 0 0 0 1 5 0 0 2 0 0 0 2 5 0 0 3 0 0 0

0 0.3 1.5 3.0 3.8 3.8 3.8 3.8

2 0 3.4 3.5 3.6 3.6 3.7 3.6 3.6

Lim it  ( KHz) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Margin ( KHz) 0.6 0.5 0.4 0.4 0.3 0.4 0.4

Posit ive Peak Deviat ion ( kHz)

Audio I nput  Frequency ( Hz)
Audio I nput  Level 

( dB >  1 Khz Ref)

 
 

Test  Data: Modulat ion Lim it ing 1 1 K0 F3 E 
 

300 500 1000 1500 2000 2500 3000

0 0.3 0.9 1.6 2.2 2.2 2.2 2.2

20 2.1 2.2 2.2 2.1 2.2 2.2 2.2

Lim it  ( KHz) 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Margin ( KHz) 0.4 0.3 0.3 0.4 0.3 0.3 0.3

Posit ive  Peak Dev ia t ion ( kHz)

Audio I nput  Frequency  ( Hz)
Audio I nput  Leve l 

( dB >  1Khz Re f)
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OCCUPI ED BANDW I DTH  
 

Part  2 .1 0 4 9 ( c)  EMISSI ON BANDWI DTH:  

Part  9 0 .2 1 0 ( b)  2 5  kHz Channel Spacing 

 

Data in the plots show that  on any frequency rem oved from  the assigned frequency by m ore 

than 50% , but  not  m ore than 100% :  At  least  25dB.  On any frequency rem oved from  the 

assigned frequency by m ore than 100% , but  not  m ore than 250% :  At  least  35 dB. On any 

frequency rem oved from  the assigned frequency by m ore than 250% , of the authorized 

bandwidth:  At  least  43 +  10log (P)  dB. 

 

Part  9 0 .2 1 0 ( c)  2 5  kHz Channel Spacing Not  Equipped w ith a Low  Pass Filt er  

 

For t ransm it ters that  are not  equipped with an audio low pass filter pursuant  to S90.211 

(b) , the power of any em ission m ust  be at tenuated below the un-m odulated carrier  output  

power as follows;  (1)  On any frequency rem oved from  the center of the authorized 

bandwidth by a displacem ent  frequency ( fd in kHz)  of m ore than 5 kHz but  not  m ore than10 

kHz:  At  least  83 log ( fd/ 5)  dB;  (2)  ON any frequency rem oved from  the center of the 

authorized bandwidth by a displacem ent  frequency ( fd in kHz)  of m ore than 10 kHz, but  not  

m ore than 250%  of t he  authorized bandwidth:  At  least  29 log( fd2/ 11)dB or 50 dB, 

whichever is the  lesser at tenuat ion;  (3)  On any frequency rem oved from  the center of the 

authorized bandwidth by m ore than 250%  of the authorized  bandwidth:  At   least  43+ 10 

log(Po)dB. 

 

Part  9 0 .2 1 0 ( d)  Em ission Mask  D -  1 2 .5  kHz channel BW  equipm ent .    

For t ransm it ters designed to operate with a 12.5 kHz channel bandwidth, any em ission m ust  

be at tenuated below the power (P)  of the highest  em ission contained within the authorized 

bandwidth as follows:  

(1)  On any frequency from  the center of the authorized bandwidth f0 to 5.625 kHz 

rem oved from  f0:   Zero dB. 

(2)  On any frequency from  the center of the author ized bandwidth by a displacem ent  

frequency ( fd in kHz)  of m ore than 5.625 kHz but  no m ore than 12.5 kHz:   At  

least  7.27 ( fd -  2.88 kHz)  dB. 

(3)  On any frequency rem oved from  the center of the authorized bandwidth by a 

displacem ent  frequency ( fd in kHz)  of m ore than 12.5 kHz:  At  least  50 +  10log 

(P)  dB or 70 dB, whichever is the lesser at tenuat ion. 

 

Part  9 0 .2 1 0 ( e)  Em ission Mask  E –  6 .2 5  kHz channel BW  equipm ent .  

For t ransm it ters designed to operate with a 6.25 kHz bandwidth, any em ission m ust  be 

at tenuated below the power (P)  of the highest  em ission contained within the authorized 

bandwidth as follows:  

(1)  On any frequency from  the center of the authorized bandwidth f0 to 3.0 kHz 

rem oved from  f0:   Zero dB. 

(2)  On any frequency from  the center of the author ized bandwidth by a displacem ent  

frequency ( fd in kHz)  of m ore than 3.0 kHz but  no m ore than 4.6 kHz:   At  least  

30 +  16.67( fd – 3.0 kHz)  or 55 +  10 Log (P)  or 65, whichever us the lesser 

at tenuat ion. 
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OCCUPI ED BANDW I DTH  
(3)  On any frequency rem oved from  the center of the authorized bandwidth by m ore 

than 4.6 kHz:  At  least  55 +  10log (P)  dB or 65 dB, whichever is the lesser 

at tenuat ion. 

 Part  9 0 .2 1 0 ( h)  Em ission Mask  H)  NPSPAC Mutual aid  

Part  9 0 .2 1 0 ( h)  &  9 0 .6 1 5   Em ission Mask  H)  NPSPAC Mutual aid 

FCC Rule  9 0 .6 1 5  ( a)  explains what  frequencies should be used to determ ine com pliance 

with the NPSPAC, THIS IS ONLY REQUI RED IN the 806-824/ 851/ 869MHz band.     

For t ransm it ters that  are not  equipped with an audio low-pass filter, the power of any 

em ission m ust  be at tenuated below the unm odulated carrier power (P)  as follows:  

(1) .On any frequency rem oved from  the center of the authorized bandwidth by a 

displacem ent  frequency ( fd in kHz)  of 4kHz or less:  Zero dB. 

(2) .On any frequency rem oved from  the center of the authorized bandwidth by a 

displacem ent  frequency of ( fd in kHz)  of m ore than 4kHz, but  no m ore than 8.5kHz:  At  least  

107 log ( fd/ 4)  dB;  

(3) . On any frequency rem oved from  the center of the authorized bandwidth by a 

displacem ent  frequency of ( fd in kHz)  of m ore than 8.5 kHz, but  no more than 15 kHz;  At  

least  40.5 log ( fd/ 1.16)  dB. 

(4) .On any frequency rem oved from  the center of the authorized bandwidth by a 

displacem ent  frequency of ( fd in kHz)  of m ore than 15 kHz, but  no m ore than 25 kHz;  At  

least  116 log ( fd/ 6.1)  dB. 

(5) .On any frequency rem oved from  the center of the authorized bandwidth by m ore 

than 25 kHz:  At  least  43 + log (P)  dB.  

 

EA EMI SSI ON MASK  

Part  9 0 .6 9 1 : Em ission m ask  requirem ents for  EA- based system s  

(Under the Policies Governing the Licensing and Use of EA-Based SMR System s in the 809–

824/ 854–869 MHz Band rule part )  

(a)  Out -of-band em ission requirem ent  shall apply only to the “outer”  channels included in 

an EA license and to spect rum  adjacent  t o inter ior channels used by incum bent  licensees. 

The em ission lim its are as follows:  

(1)  For any frequency rem oved from  the EA licensee's frequency block by up to and 

including 37.5 kHz, the power of any em ission shall be at tenuated below the t ransm it ter 

power (P)  in wat ts by at  least  116 Log10 ( f/ 6.1)  decibels or 50 +  10 Log10 (P)  decibels or 80 

decibels, whichever is the lesser at tenuat ion, where f is the frequency rem oved from  the 

center of the outer channel in the block in kilohertz and where f is greater than 12.5 kHz.  

(2)  For any frequency rem oved from  the EA licensee's frequency block greater than 37.5 

kHz, the power of any em ission shall be at tenuated below the t ransm it ter  power (P)  in wat ts 

by at  least  43 +  10Log10 (P)  decibels or 80 decibels, whichever is the lesser at t enuat ion, 

where f is the frequency rem oved from  the center of the outer channel in the block in 

kilohertz and where f is greater than 37.5 kHz. 

(b)  When an em ission outside of the authorized bandwidth causes harm ful interference, the 

Com m ission m ay, at  it s discret ion, require greater at tenuat ion than specified in this sect ion. 
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OCCUPI ED BANDWI DTH  

 

Method of Measurem ent :  Was in accordance with test  procedures detailed in the 

standard list  above.  

 

Test  Setup Diagram :  

 

 

 

  

 

 

 

 

 

 

 

 

 
 

 

Test  Data:   See the plots below 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Transmitter 
under Test 

Audio 
Generator 

Spectrum 
Analyzer 

RF Load 
50 ohm 

50 ohm 

Sample
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OCCUPI ED BANDW I DTH  2 5 kHz Analog 
 

 

Part  9 0 .2 1 0 ( b)  Em ission Mask B  
  

 

Test  Data: 8 5 1 .5 0  MHz Mask B 1 6 K0 F3 E 
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OCCUPI ED BANDW I DTH  2 5 kHz Analog 
 

 

Part  9 0 .2 1 0 ( b)  Em ission Mask B  
  

 

Test  Data: 8 5 1 .5 0  MHz Mask B 1 4 K0 F3 E 
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OCCUPI ED BANDW I DTH  2 5 kHz Analog 
 

 

Part  9 0 .2 1 0 ( b)  Em ission Mask B  
  

 

Test  Data: 8 5 1 .5 0  MHz Mask B 1 1 K0 F3 E 
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OCCUPI ED BANDW I DTH 8 0 6 - 8 2 4 / 8 5 4 - 8 6 9 MHz EA Mask  

 

EA EMI SSI ON MASK 
Part  90.691:  Em ission m ask requirem ents for EA-based system s  

(Under the Policies Governing the Licensing and Use of EA-Based SMR System s in the 809–

824/ 854–869 MHz Band rule part )  

 

Test  Data: 8 6 8 .5 0  MHz EA Mask 1 6 K0 F3 E 
  

 

 
 

 

Note: This plot  represents the w orst  case for the EA em issions.  
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OCCUPI ED BANDW I DTH 8 0 6 - 8 2 4 / 8 5 4 - 8 6 9 MHz EA Mask  

 

EA EMI SSI ON MASK 
Part  90.691:  Em ission m ask requirem ents for EA-based system s  

(Under the Policies Governing the Licensing and Use of EA-Based SMR System s in the 809–

824/ 854–869 MHz Band rule part )  

 

Test  Data: 8 6 8 .5 0  MHz EA Mask 1 4 K0 F3 E 
  

 

 
 

 

Note: This plot  represents the w orst  case for the EA em issions.  
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OCCUPI ED BANDW I DTH 8 0 6 - 8 2 4 / 8 5 4 - 8 6 9 MHz EA Mask  

 

EA EMI SSI ON MASK 
Part  90.691:  Em ission m ask requirem ents for EA-based system s  

(Under the Policies Governing the Licensing and Use of EA-Based SMR System s in the 809–

824/ 854–869 MHz Band rule part )  

 

Test  Data: 8 6 8 .5 0  MHz EA Mask 1 1 K0 F3 E 
  

 

 
 

 

Note: This plot  represents the w orst  case for the EA em issions.  
 

 

 

  



                                                                                                                                            

Applicant :   SPECTRA ENGI NEERI NG PTY LTD    Table of Contents 

FCC ID:   OKRMXDR7V 

Report :   1950AUT16TestReport_Rev2     Page 22 of 44  

ADJACENT CHANNEL POW ER ( ACP)  

 

2 5  kHz Transm it ter ACP: 1 6 k0 F3 E 

 

Requirements:  90.543 Em ission lim itat ions. 

 

Offset  from  center  frequency 
Measurem ent  

bandw idth 

Maxim um  

ACP re lat ive  

( kHz)  ( kHz)  ( dBc)  

15.625 6.25 −40 

21.875 6.25 −60 

37.5 25 −60 

62.5 25 −65 

87.5 25 −65 

150 100 −65 

250 100 −65 

350 100 −65 

> 400 kHz to 12 MHz 30 (s)  −75 

12 MHz to paired receive band 30 (s)  −75 

I n the paired receive band 30 (s)  −100 

 
TEST PROCEDURE:   

 

1. All the m easurem ent  are m ade at  the t ransm it ter ‘s output  port .  

2. The ACP was m ade with the EMI  receiver which has a direct  ACP 

funct ion. 

3. Reference level was set  at  34 dBm . 
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ADJACENT CHANNEL POWER (ACP) 

2 5  kHz Transm it ter ACP: 1 6 k0 F3 E 

 

Test  Data: 1 6 K0 F3 E 

 

16k0F3E 
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ADJACENT CHANNEL POWER (ACP) 

2 5  kHz Transm it ter ACP: 1 6 k0 F3 E 

 

# 2 

16k0F3E 
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ADJACENT CHANNEL POWER (ACP) 

2 5  kHz Transm it ter ACP: 1 6 k0 F3 E 

 

# 3 

16k0F3E 

 
 

 
 

Swept 30 KHz Bandwidth Measurement  

 
 

 

  

Upper -96.2 19.2

Low er -102 26.4

12 MHz to  paired rx band -75 5.5

In the paired rx band -100 3.9-104.21

ACP 

Lim it

(dBc)

Margin

(dB)

> 400 KHz to  12 MHz -75

Offset  from  center 

frequency

ACP Level

(dBc)

-99.89
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ADJACENT CHANNEL POWER (ACP) 

2 5  kHz Transm it ter ACP: 1 6 k0 F3 E 

 

Test  Data: 1 4 K0 F3 E 

 

14k0F3E 
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ADJACENT CHANNEL POWER (ACP) 

2 5  kHz Transm it ter ACP: 1 6 k0 F3 E 

 

# 2 

14k0F3E 

 
 
 
 
 

 

 

  



                                                                                                                                            

Applicant :   SPECTRA ENGI NEERI NG PTY LTD    Table of Contents 

FCC ID:   OKRMXDR7V 

Report :   1950AUT16TestReport_Rev2     Page 28 of 44  

ADJACENT CHANNEL POWER (ACP) 

2 5  kHz Transm it ter ACP: 1 6 k0 F3 E 

 

# 3 

14k0F3E 

 
 

 
 

Swept 30 KHz Bandwidth Measurement  

 
 

 

  

Upper -96.2 21.2

Low er -103 28.1

12 MHz to  paired rx band -75 23.8

In the paired rx band -100 3.9-103.9

ACP 

Lim it

(dBc)

Margin

(dB)

> 400 KHz to  12 MHz -75

Offset  from  center 

frequency

ACP Level

(dBc)

-98.79
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ADJACENT CHANNEL POW ER ( ACP)  

 
Rule  Parts. No.:  90.543 Em ission lim itat ions. 

 

REQUI REMENTS: Transm it ters designed to operate in the 769-775 MHz and 799-805 MHz 

frequency bands m ust  m eet  the em ission lim itat ions.  

 

1 2 .5  kHz Transm it ter  ACP: 

 

Offset  from  center  frequency 
Measurem ent  

bandw idth 

Maxim um  

ACP re lat ive  

( kHz)  ( kHz)  ( dBc)  

9.375 6.25 −40 

15.625 6.25 −60 

21.875 6.25 −60 

37.5 25 −60 

62.5 25 −65 

87.5 25 −65 

150 100 −65 

250 100 −65 

350 100 −65 

> 400 to 12 MHz 30 (s)  −75 

12 MHz to paired receive band 30 (s)  −75 

I n the paired receive band 30 (s)  −100 
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ADJACENT CHANNEL POWER (ACP) 

 

ACP 1 2 .5  kHz Transm it ter: 1 1 k0 F3 E 
 

Test  Data: 1 1 K0 F3 E  

 

1 1 k0 F3 E 
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ADJACENT CHANNEL POWER (ACP) 

 

1 2 .5  kHz Transm it ter  ACP: 1 1 k0 F3 E 

 

# 2 

1 1 k0 F3 E 
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ADJACENT CHANNEL POWER (ACP) 

 

1 2 .5  kHz Transm it ter  ACP: 1 1 k0 F3 E 

 

# 3 

1 1 k0 F3 E 

 
 
Swept 30 KHz Bandwidth Measurement  

 
 

 

 

  

Upper -98.1 23.5

Low er -103 27.86.

12 MHz to  paired rx band -75 25.7

In the paired rx band -100 4.2-103.98

ACP 

Lim it

(dBc)

Margin

(dB)

> 400 KHz to  12 MHz -75

Offset  from  center 

frequency

ACP Level

(dBc)

-100.65
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SPURI OUS EMI SSI ONS AT ANTENNA TERMI NALS ( CONDUCTED)  

 
Rule  Part  No.:  Part  2.1051(a)  

 

Method of Measuring Conducted Spurious Em issions 

 

 
Requirem ents:   

                               12.5 kHz Channel Spacing =  50+ 10log (120.9)  = 70.8dBc 

                               12.5 kHz Channel Spacing =  50+ 10log (60.3)  = 67.80dBc 

 

Method of Measurem ent :  The carrier was m odulated 16 dB above the 50%  m odulat ion 

using a 2500 Hz tone.  The spect rum  was scanned from  0.4 to at  least  the 10th harm onic of 

the fundam ental.  The m easurem ents were m ade in accordance with standard test  

procedures detailed in the standard list  above. 

  

Test  Data: 7 6 4 .5 0 0 MHz Low  Pow er 
 

dBm Watts Limit (dBc) Notes

Power Output 47.8 60.3 67.8  

Frequency (MHz) Level (dBc) Margin (dB)

764.5 0

1529 84.2 16.4 *

2293.5 85.5 17.7 *

3058 84.98 17.18

3822.5 84.95 17.15 *

4587 86.9 19.1 *

5351.5 82.16 14.36 *

6116 79.4 11.6 *

6880.5 80.88 13.08 *

7645 86.04 18.24 *  
 
 

Note:  “ * ”  I ndicates noise floor.  
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SPURI OUS EMI SSI ONS AT ANTENNA TERMI NALS ( CONDUCTED)  
 

 

Test  Data: 7 6 4 .5 0 0 MHz High Pow er 
 

High Power 

dBm Watts Limit (dBc) Notes

Power Output 50.79 119.94 70.82  

Frequency (MHz) Level (dBc) Margin (dB)

764.5 0

1529 88.29 17.47 *

2293.5 88.73 17.91  

3058 88.71 17.89 *

3822.5 90.35 19.53 *

4587 89.35 18.53 *

5351.5 85.33 14.51 *

6116 84.27 13.45 *

6880.5 83.57 12.75 *

7645 89.07 18.25 *  
 

 

Note:  “ * ”  I ndicates noise floor.  
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SPURI OUS EMI SSI ONS AT ANTENNA TERMI NALS ( CONDUCTED)  
 

 

Test  Data: 8 5 1 .5 0 0 MHz Low  Pow er 
 

Low Power 

 

dBm Watts Limit (dBc) Notes

Power Output 47.7 58.8 67.88  

Frequency (MHz) Level (dBc) Margin (dB)

851.5 0 0

1703 88.6 20.72 *

2554.5 87.76 19.88

3406 90.17 22.29 *

4257.5 90.57 22.69 *

5109 85.81 17.93 *

5960.5 83.84 15.96 *

6812 82.95 15.07 *

7663.5 87.67 19.79 *  
 

 

Note:  “ * ”  I ndicates noise floor.  
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SPURI OUS EMI SSI ONS AT ANTENNA TERMI NALS ( CONDUCTED)  
 

 

Test  Data: 8 5 1 .5 0 0 MHz High Pow er 
 

High Power 

 

dBm Watts Limit (dBc) Notes

Power Output 50.79 119.94 70.8  

Frequency (MHz) Level (dBc) Margin (dB)

851.5 0

1703 97.5 26.7 *

2554.5 95.16 24.36

3406 96.47 25.67 *

4257.5 99.75 28.95 *

5109 95.71 24.91 *

5960.5 95.58 24.78 *

6812 94.3 23.5 *

7663.5 98.32 27.52 *

8515 89.89 19.09 *
 

 

 

 

Note:  “ * ”  I ndicates noise floor.  
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SPURI OUS EMI SSI ONS AT ANTENNA TERMI NALS ( CONDUCTED)  
 

 

Test  Data: 8 6 8 .5 0 0 MHz Low  Pow er 
 

Low Power 

 

dBm Watts Limit (dBc) Notes

Power Output 47.7 58.8 67.88  

Frequency (MHz) Level (dBc) Margin (dB)

868.5 0 0

1737 88.42 20.54 *

2605.5 88.06 20.18

3474 89.34 21.46 *

4342.5 89.39 21.51 *

5211 85.01 17.13 *

6079.5 83.37 15.49 *

6948 80.26 12.38 *

7816.5 88.16 20.28 *

8685 87.6 19.72 *  
 

 

Note:  “ * ”  I ndicates noise floor.  

 

 

 

 

 

 

 

  



                                                                                                                                            

Applicant :   SPECTRA ENGI NEERI NG PTY LTD    Table of Contents 

FCC ID:   OKRMXDR7V 

Report :   1950AUT16TestReport_Rev2     Page 38 of 44  

SPURI OUS EMI SSI ONS AT ANTENNA TERMI NALS ( CONDUCTED)  
 

 

Test  Data: 8 6 8 .5 0 0 MHz High Pow er 
 

High Power 

 

dBm Watts Limit(dBc) Notes

Power Output 50.79 119.94 67.88  

Frequency (MHz) Level (dBc) Margin (dB)

868.5 0 0

1737 91.06 23.18 *

2605.5 93.49 25.61 *

3474 93.29 25.41 *

4342.5 94.05 26.17 *

5211 90.57 22.69 *

6079.5 85.12 17.24 *

6948 86.18 18.3 *

7816.5 87.46 19.58 *

8685 88.54 20.66 *
 

 

 

Note:  “ * ”  I ndicates noise floor.  
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FI ELD STRENGTH OF SPURI OUS RADI ATI ON EMI SSI ONS 

         
Rule  Parts. No.:  Part  2.1053 

 

Requirem ents:   

                               12.5 kHz Channel Spacing =  50+ 10log (Po)                                12.5 

kHz Channel Spacing =  50+ 10log (60.3)  = 67.80dBc 

 

METHOD OF MEASUREMENT: The tabulated data shows the results of the radiated field 

st rength em issions test .  The spect rum  was scanned from  30 MHz to at  least  the tenth 

harm onic of the fundam ental.  This test  was conducted in accordance with test  procedures 

detailed in the standard list  above using the subst itut ion m ethod.  Measurem ents were 

m ade at  the test  site of TI MCO ENGI NEERI NG, I NC. located at  8 4 9  NW  State Road 

4 5 , New berry, FL 3 2 6 6 9 . 

 

 
Test  Setup Diagram :  

 

 

 

 

 

 

 

 
 

 

 

TEST DATA: The test  data show n below  represents the w orst  case for  a ll of  the  test  

frequencies.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Transmitter 
under Test 

Spectrum 
Analyzer 

Signal 
Generator 

3 meters 
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FI ELD STRENGTH OF SPURI OUS RADI ATI ON EMI SSI ONS 

         
Rule  Parts. No.:  Part  2.1053 

 

 

Test  Data: 8 5 1 .5 0  MHz 1 1 K0 F3 E 
  

This test  data  represents the w orse case of em ission of any of the test  

frequencies. 

 

 

Em ission 

Frequency 

( MHz)  

Pow er Mode Pow er 

Output  

( dBm )  

Pow er 

Output  

( W at ts)  

FCC 

Requirem ent  

dB 

Bandw idth 

-  BW  -  kHz 

8 5 1 .5 0  Hi 5 0 .8 0  1 2 0 .2 3  7 0 .0 0  1 2 .5 0  

Em ission 

Frequency ( MHz)  

Ant . Polarity Below  Carr ier 

( dBc)  

Margin 

1 ,7 0 3 .0 0  V 7 5 .4 2  5 .4 2  

2 ,5 5 4 .5 0  V 1 0 0 .8 7  3 0 .8 7  

3 ,4 0 6 .0 0  H 8 2 .0 3  1 2 .0 3  

4 ,2 5 7 .5 0  H 9 3 .0 9  2 3 .0 9  

5 ,1 0 9 .0 0  H 8 2 .5 8  1 2 .5 8  

5 ,9 6 0 .5 0  H 8 7 .9 1  1 7 .9 1  

6 ,8 1 2 .0 0  H 9 7 .3 8  2 7 .3 8  

7 ,6 6 3 .5 0  H 1 0 4 .7 0  3 4 .7 0  

8 ,5 1 5 .0 0  H 1 0 1 .9 8  3 1 .9 8  
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FI ELD STRENGTH OF SPURI OUS RADI ATI ON EMI SSI ONS 
 

Rule  Parts. No.:  Part  2.1053, 90.210, 90.543(c) ( f)  

 

 

REQUIREMENTS:  Out  of Band Em ission Lim its 

 

Transm it  Band (MHz)  Equipm ent  Type Rule Part  Requirem ent  

769-775  
All Equipm ent  

Types 

90.543(c)  

43 +  10log (P)  dB  

Except  for em issions in the band 

1559-1610 MHz 

90.543( f)  

−70 dBW/ MHz EIRP for wideband 

signals, & −80 dBW/ MHz EIRP for 

discrete em issions of less than 

700 Hz bandwidth for all 

em issions in the band 1559-1610 

MHz 

 

 

METHOD OF MEASUREMENT:  The following test  m ethods were used  

 

ANSI / TIA-603 § 2.2.12.2 Unwanted Em issions:  Radiated Spurious  

(Out  of Band Em issions from  9 KHz – Tenth Harm onic of Fundam ental)  

 

ANSI / TIA-603 § 2.2.12.3 Unwanted Em issions:  EIRP in GNSS Band:  1.559 to 1.1610 GHz  

 (EIRP of Em issions In t he 1559 – 1610 MHz Band)  

 

RULE PARTS. NO.:   Part  2.1053, 90.210, 90.543(c) ( f)  
 

Test Data: Emissions in Band 1559 – 1610 MHz  

 

Note: For the purpose of equipment authorization, during this test the transmitter was tested with an antenna that is 

representative of the type that will be used with the equipment in normal operation. All modes of modulation were 

tested; the following is the worst case results 
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Test  Data: 7 6 9 .5  MHz 8 K1 0 F1 E/ 8 K1 0 F1 D 
 

  Tuned

Freq

MHz

Emission

Freq

MHz

  Meter

Reading

 dBuV

Ant

 

Polarity

 Coax

Loss dB

Filter 

Insertion 

Loss dB

Correction

   Factor

    dB/M

Field 

Strength

dBu V/M

EIRP 

dBW/MHz

Margin 

dB

769.5 1598.1 18.76 H 3.14 1.30 28.67 51.87 -73.43 3.43

769.5 1598.1 17.76 V 3.14 1.30 28.67 50.87 -74.43 4.43

769.5 1604.1 19.83 H 3.13 1.30 28.71 52.97 -72.33 2.33

769.5 1604.1 18.22 V 3.13 1.30 28.71 51.36 -73.94 3.94

769.5 1609.9 17.03 H 3.12 1.30 28.75 50.20 -75.10 5.10

769.5 1609.9 15.59 V 3.12 1.30 28.75 48.76 -76.54 6.54

 

 

NOTE: The f ie ld st rength m easurem ent  listed above represent  the w orse case for 

all em ission designators. 
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FREQUENCY STABI LI TY 

 
Rule  Parts. No.:  Part  2.1055, Part  90.213 

 

Requirem ents:        Tem perature range requirem ents:  -30 to + 50º  C.  

Voltage Variat ion + , -15%  

±2.5 PPM 

 

Method of Measurem ents:  Was in accordance with test  procedures detailed in the 

standard list  above. 

  

Test  Data: 8 6 8 .5 0  MHz  

                 

Temperature

Frequency                   

MHz Cycles PPM

25°C (reference) 868.500000

-30°C 868.499798 -202 -0.233

-20°C 868.499791 -209 -0.241

-10°C 868.499768 -232 -0.267

0°C 868.499778 -222 -0.256

10°C 868.499785 -215 -0.248

20°C 868.499786 -214 -0.246

30°C 868.499785 -215 -0.248

40°C 868.499782 -218 -0.251

50°C 868.499704 -296 -0.341

Input  Voltage Frequency Cycles PPM

-15% 868.499885 -115 -0.132

15% 868.499883 -117 -0.135
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EQUI PMENT LI ST 
 

Device Manufacturer Model Ser ial 

Num ber 

Cal/ Char 

Date 

Due 

Date  

Antenna:  Biconical 

1057 

Eaton 94455-1 1057   11/ 18/ 15 11/ 18/ 17 

CHAMBER Panashield 3M N/ A 12/ 31/ 16 12/ 31/ 17 

Antenna:  Log-

Periodic 1122 

Elect ro-Metr ics LPA-25 1122 07/ 14/ 15 07/ 14/ 17 

Temperature 

Chamber LARGE 

Tenney 

Engineer ing 

TTRC 11717-7 09/ 01/ 16 09/ 01/ 18 

AC Voltmeter HP 400FL 2213A14728  10/ 24/ 15 10/ 24/ 17 

Digital Mult imeter Fluke 77 35053830 10/ 21/ 15 10/ 21/ 17 

Frequency Counter 

Large Chamber 

HP 5352B 2632A00165  07/ 01/ 15 07/ 01/ 17 

Antenna:  Double-

Ridged Horn/ ETS 

Horn 2 

ETS-Lindgren    

Chamber 

3117 00041534 02/ 25/ 15 02/ 25/ 17 

Software:  Field 

St rength Program  

Timco N/ A Version 4.0 

NO 

N/ A N/ A 

RF Power Meter Boonton 4531 11793    04/ 08/ 16 04/ 08/ 18 

Hygro-Thermometer Extech 445703 0602 06/ 30/ 15 06/ 30/ 17 

Type K J 

Thermometer 

Martel 303 080504494 10/ 26/ 15 10/ 26/ 17 

Modulat ion Analyzer HP 8901A 3050A05856 04/ 16/ 15 04/ 16/ 17 

At tenuator N 30dB 

150W DC-6G 

Narda 769-30 10267 06/ 26/ 15 06/ 26/ 17 

EMI  Test  Receiver R 

& S  ESU 40 

Chamber 

Rohde & 

Schwarz 

ESU 40 100320 04/ 01/ 16 04/ 01/ 18 

Waverunner Digital 

Scope 

LeCroy LT364L 00543   10/ 23/ 15 10/ 23/ 17 

At tenuator 6dB 

50OHM DC-2G 

Mini-Circuits HAT-6+  # 52 NO 06/ 25/ 15 06/ 25/ 17 

Coaxial Cable -  

Chamber 3 cable set  

(Primary)  

Micro-Coax Chamber 

3 cable 

set  

(Primary)  

KMKM-0244-

00;  KMKM-

0670-00;  

KFKF-0198-

00 

12/ 05/ 15 12/ 05/ 17 

 

* EMI  RECEI VER SOFTW ARE VERSI ON 

 

The receiver firm ware used was version 4.43 Service Pack 3 

 

End of REPORT 
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