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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:  Franklin Rose, Project  Manager/ Test ing Technician 

 

Date: 5 / 1 9 / 2 0 1 7  

 

Review ed and approved by:  Name and Tit le:    Sid Sanders      

 

Date: 5 / 2 2 / 1 7  
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GENERAL I NFORMATI ON 
 

EUT Specif icat ion 

 

EUT Descr ipt ion TRANSMI TTER FOR W ATER METER 

FCC I D H7 8 KPMTPI T 

Model Num ber MTPI T 

Operat ing Frequency 151, 156 MHz 

Test  Frequencies 151.00, 156.00 MHz 

Type of Em ission 1K90F1D 

Modulat ion FM 

EUT Power Source 

 110–120Vac/ 50– 60Hz 

 DC Power  6V 

 Bat tery Operated Exclusively  

Test  I tem  

 Prototype 

 Pre-Product ion 

 Product ion 

Type of Equipm ent   

 Fixed 

 Mobile 

 Portable 

Test  Condit ions 
Tem perature:  24-26º C  

Relat ive Hum idity:  50 -  65% . 

Modificat ion to the EUT None 

Test  Exercise The EUT was placed in cont inuous t ransm it  m ode. 

Regulatory Standard FCC CFR 47 Part  90  

Measurem ent  Standard ANSI / TIA 603-D: 2010 

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 SUMMARY 

 

Test  Descript ion FCC RULE PART NO. RESULT 

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

RF Power Output  2.1046(a) , 90.205 PASS 

Em ission Mask and 

Occupied Bandwidth 
2.1049(c) (h) , 90.210 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 PASS 
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RF POW ER OUTPUT 
 

Rule Part  No.:  Part  2.1046(a) ,  Part  90.541(d) , 90.635(b)  

 

Test  Requirem ents:  Lim it  on power is geographically dependent . The Rf power is 

m easured and reported only 

 

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:   

 

Test  Setup Diagram :  

 
Test  Data: Conducted Pow er Output  Table 
 

 
RF POWER 

Tuned Frequency (MHz)  (W)  (dBm )  

151.00 2.0 33.0 

156.00 2.0 33.0 

 

 

Part  2.1033 (C)  (8)  DC Input  into the final am plifier 

 

FOR POW ER SETTI NG I NPUT POW ER:  ( 6 .0 V) ( 0 .5 A)  =  3 .0  W at ts 
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OCCUPI ED BANDW I DTH  
 

RULE PART NO.: 2.1049(c)  & 90.210 

 

REQUI REMENTS: Applicable Em ission Masks 

 

Frequency band (MHz)  
Mask for equipment  

with audio low 

pass filter 

Mask for equipment  

without  audio low 

pass filter 

150-174  2 B, D or E C, D or E 

 

Equipm ent  designed to operate with a 25 kHz channel bandwidth m ust  m eet  the 

requirem ents of Em ission Mask B or C, as applicable. Equipm ent  designed to operate with a 

12.5 kHz channel bandwidth m ust  m eet  the requirem ents of Em ission Mask D, and 

equipm ent  designed to operate with a 6.25 kHz channel bandwidth m ust  m eet  the 

requirem ents of Em ission Mask E. 

 

METHOD OF MEASUREMENT: ANSI / TIA-603 § 2.2.11 Sideband Spect rum  

 
SETUP DI AGRAM:    

 

 

 

 

 

 

 

 

 

 

 

 

TEST DATA:   See the plots on following pages. 
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OCCUPI ED BANDW I DTH  

                                                                                                                        

TEST FREQ. 1 5 1 .0 0  MHz 
 

Part  9 0 .2 1 0 ( e)  Em ission Mask E –  6 .2 5  kHz Channel Bandw idth 
 

9 9 %  Occupied Bandw idth Plot  

 

Result  Meets The Requirem ent  
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OCCUPI ED BANDW I DTH  
                                                                                                                        

TEST FREQ. 1 5 6 .0 0  MHz 
 

Part  9 0 .2 1 0 ( e)  Em ission Mask E –  6 .2 5  kHz Channel Bandw idth 
 

9 9 %  Occupied Bandw idth Plot  

 

Result  Meets The Requirem ent  
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SPURI OUS EMI SSI ONS AT ANTENNA TERMI NALS 

 
RULE PART NO.: Part  2.1051(a) ,  90.210 

 

REQUI REMENTS:  

 

Transm it  Band 

( MHz)  

Equipm ent  

Type 
Rule  Part  Requirem ent  

150-174
 2
 

6.25 KHz 

equipm ent  With 

or Without  

Audio Low Pass 

Filter  

90.210© (3)  

55 +  10 log (P)  or 65 dB, 

whichever is the lesser 

at tenuat ion 

12.5 KHz 

equipm ent  With 

or Without  

Audio Low Pass 

Filter  

90.210(d) (3)  

50 +  10 log (P)  dB or 70 dB, 

whichever is the lesser 

at tenuat ion. 

25 KHz 

equipm ent  With 

or without  Audio 

Low Pass Filter  

90.210(b) (3)  43 +  10log (P)  dB 

 

2Equipm ent  designed to operate with a 25 kHz channel bandwidth m ust  m eet  the 

requirem ents of Em ission Mask B or C, as applicable. Equipm ent  designed to operate with a 

12.5 kHz channel bandwidth m ust  m eet  the requirem ents of Em ission Mask D, and 

equipm ent  designed to operate with a 6.25 kHz channel bandwidth m ust  m eet  the 

requirem ents of Em ission Mask E. 

 

METHOD OF MEASUREMENT: ANSI / TIA-603 § 2.2.13 Unwanted Em issions:  

Conducted Spurious 
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SPURI OUS EMI SSI ONS AT ANTENNA TERMI NALS 

 

TEST FREQ. 1 5 1 .0 0  MHz 

 
 

dBm Watts Limit

Power Output 33.01 2.00 58.01

Frequency dBc Margin

151.00

302.00 65.3 7.2

453.00 94.8 36.8

* 604.00 96.6 38.6

755.00 94.9 36.9

* 906.00 95.7 37.7

* 1057.00 93.2 35.2

* 1208.00 93.4 35.3

* 1359.00 94.7 36.7

* 1510.00 94.3 36.3

 
*  I ndicates only the noise floor was present  
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SPURI OUS EMI SSI ONS AT ANTENNA TERMI NALS 

 

TEST FREQ. 1 5 6 .0 0  MHz 

 
 

dBm Watts Limit

Power Output 32.97 1.98 57.97

Frequency dBc Margin

156.00

312.00 65.6 7.6

468.00 98.3 40.3

* 624.00 100.0 42.1

780.00 96.3 38.4

936.00 97.2 39.3

* 1092.00 95.0 37.0

* 1248.00 94.5 36.6

* 1404.00 94.4 36.4

* 1560.00 94.0 36.1

 
*  I ndicates only the noise floor was present  
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FI ELD STRENGTH OF SPURI OUS RADI ATI ON EMI SSI ONS 
         

RULE PARTS. NO.:  Part  2.1053, 90.210 

 

REQUI REMENTS: Out  of Band Em ission Lim its 

 

Transm it  Band 

( MHz)  

Equipm ent  

Type 
Rule  Part  Requirem ent  

150-174
 2
 

6.25 KHz 

equipm ent  With 

or Without  

Audio Low Pass 

Filter  

90.210© (3)  

55 +  10 log (P)  or 65 dB, 

whichever is the lesser 

at tenuat ion 

12.5 KHz 

equipm ent  With 

or Without  

Audio Low Pass 

Filter  

90.210(d) (3)  

50 +  10 log (P)  dB or 70 dB, 

whichever is the lesser 

at tenuat ion. 

25 KHz 

equipm ent  With 

or without  Audio 

Low Pass Filter  

90.210(b) (3)  43 +  10log (P)  dB 

 

2Equipm ent  designed to operate with a 25 kHz channel bandwidth m ust  m eet  the 

requirem ents of Em ission Mask B or C, as applicable. Equipm ent  designed to operate with a 

12.5 kHz channel bandwidth m ust  m eet  the requirem ents of Em ission Mask D, and 

equipm ent  designed to operate with a 6.25 kHz channel bandwidth m ust  m eet  the 

requirem ents of Em ission Mask E. 

 

METHOD OF MEASUREMENT: The following test  m ethods were used 

 

ANSI / TIA-603 § 2.2.12 Unwanted Em issions:  Radiated Spur ious  
(Out  of Band Em issions from  9 KHz – Tenth Harm onic of Fundam ental)  

 

ANSI  C63.4 § 8 Radiated em ission measurements 

(EIRP of Em issions in the 1559 – 1610 MHz Band)  
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FI ELD STRENGTH OF SPURI OUS RADI ATI ON EMI SSI ONS 
 

TEST SETUP DI AGRAM :   
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FI ELD STRENGTH OF SPURI OUS RADI ATI ON EMI SSI ONS 
         

TEST FREQ. 1 5 1 .0 0  MHz 

 

Emission 

Frequency 

(MHz)  

Power Mode ERP Power 

Output  

(dBm) 

ERP Power 

Output  

(Wat ts)  

FCC 

Requirement  

dB 

Bandwidth -  

BW -  kHz 

151.00 Hi 33.01 2.0 58.00 6.25 

Emission 

Frequency (MHz)  

Ant . Polar ity Below Carr ier (dBc)  Margin 

302 H -30.99 5.98 
453 H -32.34 7.33 
604 H -46.92 21.91 
755 H -42.30 17.29 
906 V -48.30 23.29 

1057 V -46.18 21.17 
1208 V -47.70 22.69 
1359 V -47.01 22.00 
1510 V -50.02 25.01 

 

 

TEST FREQ. 1 5 6 .0 0  MHz 

 

Emission 

Frequency 

(MHz)  

Power Mode ERP Power 

Output  

(dBm) 

ERP Power 

Output  

(Wat ts)  

FCC 

Requirement  

dB 

Bandwidth -  

BW -  kHz 

156.00 Hi 32.97 2.0 58.00 6.25 

Emission 

Frequency (MHz)  

Ant . Polar ity Below Carr ier (dBc)  Margin 

312 V -37.61 12.60 
468 V -33.91 8.90 
624 H -43.98 18.97 
780 H -41.11 16.09 
936 H -44.85 19.84 

1092 H -43.09 18.08 
1248 V -46.87 21.86 
1404 H -46.16 21.15 
1560 V -48.05 23.04 

 

 

Results m eet  requirem ents 
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FI ELD STRENGTH OF SPURI OUS RADI ATI ON EMI SSI ONS 

 

EQUI PMENT LI ST 
 

Device Manufacturer Model Serial 

Num ber 

Cal/ Char 

Date 

Due Date 

At tenuator K 6dB 

2W DC-40 

Narda 4768-6 1044-3 06/ 25/ 15 06/ 25/ 17 

Antenna:  Log-

Periodic 1122 

Elect ro-

Met rics 

LPA-25 1122 07/ 14/ 15 07/ 14/ 17 

CHAMBER Panashield 3M N/ A 04/ 25/ 16 12/ 31/ 17 

Sweep/ Signal 

Generator 

Anritsu 68369B 985112   10/ 28/ 15 10/ 28/ 17 

Antenna:  Double-

Ridged Horn/ ETS 

Horn 2 

ETS-Lindgren   

Cham ber 

3117 00041534 02/ 25/ 15 05/ 25/ 17 

Software:  Field 

St rength Program  

Tim co N/ A Version 4.0 N/ A N/ A 

Coaxial Cable 

# 103 -  KMKM-

0180-01  Aqua 

Micro-Coax UFB142A-0-

0720-

200200 

225363-002 

(# 103)  

08/ 05/ 15 08/ 05/ 17 

EMI  Test  Receiver 

R & S  ESU 40 

Cham ber 

Rohde & 

Schwarz 

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

Coaxial Cable -  

BMBM-0130-00  

Black 

Alpha Wire  BMBM-

0130-00 

05/ 24/ 16 05/ 24/ 18 

Coaxial Cable -  

Cham ber 3 cable 

set  (Prim ary)  

Micro-Coax Cham ber 3 

cable set  

(Prim ary)  

KMKM-

0244-01;  

KMKM-

0670-00;  

KFKF-0198-

01 

08/ 08/ 16 08/ 08/ 18 

Tunable Notch 

Filter 100-350 

MHz 

Eagle 220BFBF 100-350 

MHz (# 43)  

07/ 01/ 15 07/ 01/ 17 

Bore-sight  

Antenna 

Posit ioning Tower 

Sunol 

Sciences 

TLT2 N/ A N/ A N/ A 

 
* EMI  RECEIVER SOFTWARE VERSION 

 

The receiver firm ware used was version 4.43 Service Pack 3 
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