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1 APPLI ED STANDARDS AND TEST SUMMARY 

1.1 APPLI ED STANDARDS 

Type of Author izat ion 

Cert ificat ion for an Intent ional Radiator (Digital Device /  Spread Spect rum ) . 

 

Applicable  FCC Rules 

 

Prepared in accordance with the requirem ents of FCC Rules and Regulat ions as listed in 47 CFR 

Ch.1 Part s 2 (10-1-14 Edit ion)  and 15 (10-1-14 Edit ion) . The following subparts are applicable 

to the results in this test  report .  

 

 

Part  2,  Subpart  J -  Equipm ent  Authorizat ion Procedures, Cert ificat ion 

 

 

Part  15, Subpart  C – Intent ional Radiators 

 

§ 15.201  Equipm ent  authorizat ion requirem ent  

 

§ 15.207  Conducted lim its 

 

§ 15.209  Radiated em ission lim its;  general requirem ents 

 

Part  15, Subpart  E – Unlicensed Nat ional I nform at ion Infrast ructure Devices 

 

§ 15.403  Definit ions 

 

§ 15.407  General technical requirem ents 

 

 

 

Note:  

The tests were selected and perform ed with reference to the FCC Public Not ice “Guidelines for  

Com pliance Test ing of Unlicensed Nat ional I nform at ion 

Infrast ructure (U-NI I )  Devices -  Part  15, Subpart  E, 789033 D02 General U-NI I  Test  

Procedures v01r03, 2016-08-22” . 

 

ANSI  C63.10-2013 is applied. 

 

FCC ET Docket  No. 13-49, FIRST REPORT AND ORDER, April 1, 2014 ( “new rules” )  is applied. 
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Sum m ary Test  Results: 

 

The EUT com plied w ith all perform ed tests as listed in chapter 1 .3  Measurem ent  

Sum m ary /  Signatures. 

1.2 FCC- I C CORRELATI ON TABLE 

 

 

Correlat ion of m easurem ent  requirem ents for  

UNI I  /  LE-LAN ( e.g. W LAN 5  GHz)  equipm ent  
 

 
UNI I  equipm ent  

Measurem ent  FCC reference I C reference 

Conducted em issions on AC Mains § 15.207 RSS-Gen I ssue 4:  8.8 

Occupied bandwidth § 15.403 ( i)  (26 dB)  /  
§ 15.407 (e)  (6 dB) 

RSS-210 I ssue 8:  A9.2, 9.4 (99% ) 

Maximum conducted output  power § 15.407 (a)  (1) ,(2) ,(3) ,(4)  RSS-210 I ssue 8:  A9.2, 9.4 

Maximum power spect ral density § 15.407 (a)  (1) ,(2) ,(3) ,(5)  RSS-210 I ssue 8:  A9.2, 9.4 

Transm it ter  undesirable em issions;  
General Field Strength Lim its, 
Restr icted Bands 

15.407 (b)  
§ 15.209 (a)  

RSS-Gen I ssue4:  6.13/ 8.9/ 8.10;  
RSS-210 I ssue 8:  A9.2, 9.4 

Frequency stability § 15.407 (g)  RSS-Gen I ssue 4:  6.11/ 8.11 

Transm it  Power Control (TPC) and 

Dynam ic Frequency Select ion (DFS) 

§ 15.407 (h)  RSS-210 I ssue 8:  A9.2, 9.4 

Antenna requirement § 15.203 /  15.204 RSS-Gen I ssue 4:  8.3 

Receiver spur ious em issions – RSS-210 I ssue 8:  2.3;  
RSS Gen I ssue 4:  5/ 7 * )  

 

* )  Receivers are exempted from cert if icat ion besides if operat ing in stand-alone mode in the frequency range 
30–960 MHz or if these are scanner receivers. 
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1.3 MEASUREMENT SUMMARY /  SI GNATURES 

 

 

 

 

4 7  CFR CHAPTER I  FCC PART 1 5  Subpart  E 

§ 1 5 .4 0 7  

FCC § 1 5 .3 1 , § 1 5 .4 0 3  ( i)  

26 dB Bandwidth  

The m easurem ent  was perform ed according to ANSI  C63.10 

 

Final Result  

OP- Mode 
Radio Technology, Operat ing Frequency, Subband 

Setup  FCC I C 

WLAN a, high, U-NI I -1  Setup_AI02 Tested Tested 

WLAN a, high, U-NI I -3  Setup_AI02 Tested Tested 

WLAN a, low, U-NI I -1  Setup_AI02 Tested Tested 

WLAN a, low, U-NI I -3  Setup_AI02 Tested Tested 

WLAN a, m id, U-NI I -1  Setup_AI02 Tested Tested 

WLAN a, m id, U-NI I -3  Setup_AI02 Tested Tested 

WLAN ac 20 MHz, high, U-NI I -1  Setup_AI02 Tested Tested 

WLAN ac 20 MHz, high, U-NI I -3  Setup_AI02 Tested Tested 

WLAN ac 20 MHz, low, U-NI I -1  Setup_AI02 Tested Tested 

WLAN ac 20 MHz, low, U-NI I -3  Setup_AI02 Tested Tested 

WLAN ac 20 MHz, m id, U-NI I -1  Setup_AI02 Tested Tested 

WLAN ac 20 MHz, m id, U-NI I -3  Setup_AI02 Tested Tested 

WLAN ac 40 MHz, high, U-NI I -1  Setup_AI02 Tested Tested 

WLAN ac 40 MHz, high, U-NI I -3  Setup_AI02 Tested Tested 

WLAN ac 40 MHz, low, U-NI I -1  Setup_AI02 Tested Tested 

WLAN ac 40 MHz, low, U-NI I -3  Setup_AI02 Tested Tested 

WLAN ac 80 MHz, m id, U-NI I -1  Setup_AI02 Tested Tested 

WLAN ac 80 MHz, m id, U-NI I -3  Setup_AI02 Tested Tested 

WLAN n 20 MHz, high, U-NI I -1  Setup_AI02 Tested Tested 

WLAN n 20 MHz, high, U-NI I -3  Setup_AI02 Tested Tested 

WLAN n 20 MHz, low, U-NI I -1  Setup_AI02 Tested Tested 

WLAN n 20 MHz, low, U-NI I -3  Setup_AI02 Tested Tested 

WLAN n 20 MHz, m id, U-NI I -1  Setup_AI02 Tested Tested 

WLAN n 20 MHz, m id, U-NI I -3  Setup_AI02 Tested Tested 

WLAN n 40 MHz, high, U-NI I -1  Setup_AI02 Tested Tested 

WLAN n 40 MHz, high, U-NI I -3  Setup_AI02 Tested Tested 

WLAN n 40 MHz, low, U-NI I -1  Setup_AI02 Tested Tested 

WLAN n 40 MHz, low, U-NI I -3  Setup_AI02 Tested Tested 
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4 7  CFR CHAPTER I  FCC PART 1 5  Subpart  E 

§ 1 5 .4 0 7  

FCC § 1 5 .3 1 , § 1 5 .4 0 3  ( i)  

6 dB Bandwidth  

The m easurem ent  was perform ed according to ANSI  C63.10 

 

Final Result  

OP- Mode 
Radio Technology, Operat ing Frequency, Subband 

Setup  FCC I C 

WLAN a, high, U-NI I -3  Setup_AI02 Passed Passed 

WLAN a, low, U-NI I -3  Setup_AI02 Passed Passed 

WLAN a, m id, U-NI I -3  Setup_AI02 Passed Passed 

WLAN ac 20 MHz, high, U-NI I -3  Setup_AI02 Passed Passed 

WLAN ac 20 MHz, low, U-NI I -3  Setup_AI02 Passed Passed 

WLAN ac 20 MHz, m id, U-NI I -3  Setup_AI02 Passed Passed 

WLAN ac 40 MHz, high, U-NI I -3  Setup_AI02 Passed Passed 

WLAN ac 40 MHz, low, U-NI I -3  Setup_AI02 Passed Passed 

WLAN ac 80 MHz, m id, U-NI I -3  Setup_AI02 Passed Passed 

WLAN n 20 MHz, high, U-NI I -3  Setup_AI02 Passed Passed 

WLAN n 20 MHz, low, U-NI I -3  Setup_AI02 Passed Passed 

WLAN n 20 MHz, m id, U-NI I -3  Setup_AI02 Passed Passed 

WLAN n 40 MHz, high, U-NI I -3  Setup_AI02 Passed Passed 

WLAN n 40 MHz, low, U-NI I -3  Setup_AI02 Passed Passed 

 

 

 

4 7  CFR CHAPTER I  FCC PART 1 5  Subpart  E 

§ 1 5 .4 0 7  

FCC § 1 5 .3 1 , § 1 5 .4 0 3  ( i)  

99 %  Bandwidth  

The m easurem ent  was perform ed according to ANSI  C63.10 

 

Final Result  

OP- Mode 
Radio Technology, Operat ing Frequency, Subband 

Setup  FCC I C 

WLAN a, high, U-NI I -1  Setup_AI02 N/ A N/ A 

WLAN a, high, U-NI I -3  Setup_AI02 N/ A N/ A 

WLAN a, low, U-NI I -1  Setup_AI02 N/ A N/ A 

WLAN a, low, U-NI I -3  Setup_AI02 N/ A N/ A 

WLAN a, m id, U-NI I -1  Setup_AI02 N/ A N/ A 

WLAN a, m id, U-NI I -3  Setup_AI02 N/ A N/ A 

WLAN ac 20 MHz, high, U-NI I -1  Setup_AI02 N/ A N/ A 

WLAN ac 20 MHz, high, U-NI I -3  Setup_AI02 N/ A N/ A 

WLAN ac 20 MHz, low, U-NI I -1  Setup_AI02 N/ A N/ A 

WLAN ac 20 MHz, low, U-NI I -3  Setup_AI02 N/ A N/ A 

WLAN ac 20 MHz, m id, U-NI I -1  Setup_AI02 N/ A N/ A 

WLAN ac 20 MHz, m id, U-NI I -3  Setup_AI02 N/ A N/ A 

WLAN ac 40 MHz, high, U-NI I -1  Setup_AI02 N/ A N/ A 

WLAN ac 40 MHz, high, U-NI I -3  Setup_AI02 N/ A N/ A 

WLAN ac 40 MHz, low, U-NI I -1  Setup_AI02 N/ A N/ A 

WLAN ac 40 MHz, low, U-NI I -3  Setup_AI02 N/ A N/ A 

WLAN ac 80 MHz, m id, U-NI I -1  Setup_AI02 N/ A N/ A 

WLAN ac 80 MHz, m id, U-NI I -3  Setup_AI02 N/ A N/ A 
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WLAN n 20 MHz, high, U-NI I -1  Setup_AI02 N/ A N/ A 

WLAN n 20 MHz, high, U-NI I -3  Setup_AI02 N/ A N/ A 

WLAN n 20 MHz, low, U-NI I -1  Setup_AI02 N/ A N/ A 

WLAN n 20 MHz, low, U-NI I -3  Setup_AI02 N/ A N/ A 

WLAN n 20 MHz, m id, U-NI I -1  Setup_AI02 N/ A N/ A 

WLAN n 20 MHz, m id, U-NI I -3  Setup_AI02 N/ A N/ A 

WLAN n 40 MHz, high, U-NI I -1  Setup_AI02 N/ A N/ A 

WLAN n 40 MHz, high, U-NI I -3  Setup_AI02 N/ A N/ A 

WLAN n 40 MHz, low, U-NI I -1  Setup_AI02 N/ A N/ A 

WLAN n 40 MHz, low, U-NI I -3  Setup_AI02 N/ A N/ A 

 

 

 

4 7  CFR CHAPTER I  FCC PART 1 5  Subpart  E 

§ 1 5 .4 0 7  

FCC § 1 5 .3 1 , § 1 5 .4 0 7  ( a) ( 1 )  

Maxim um  Conducted Output  Power  

The m easurem ent  was perform ed according to ANSI  C63.10 

 

Final Result  

OP- Mode 
Radio Technology, Operat ing Frequency, Subband 

Setup  FCC I C 

WLAN a, high, U-NI I -1  Setup_AI02 Passed Passed 

WLAN a, high, U-NI I -3  Setup_AI02 Passed Passed 

WLAN a, low, U-NI I -1  Setup_AI02 Passed Passed 

WLAN a, low, U-NI I -3  Setup_AI02 Passed Passed 

WLAN a, m id, U-NI I -1  Setup_AI02 Passed Passed 

WLAN a, m id, U-NI I -3  Setup_AI02 Passed Passed 

WLAN ac 20 MHz, high, U-NI I -1  Setup_AI02 Passed Passed 

WLAN ac 20 MHz, high, U-NI I -3  Setup_AI02 Passed Passed 

WLAN ac 20 MHz, low, U-NI I -1  Setup_AI02 Passed Passed 

WLAN ac 20 MHz, low, U-NI I -3  Setup_AI02 Passed Passed 

WLAN ac 20 MHz, m id, U-NI I -1  Setup_AI02 Passed Passed 

WLAN ac 20 MHz, m id, U-NI I -3  Setup_AI02 Passed Passed 

WLAN ac 40 MHz, high, U-NI I -1  Setup_AI02 Passed Passed 

WLAN ac 40 MHz, high, U-NI I -3  Setup_AI02 Passed Passed 

WLAN ac 40 MHz, low, U-NI I -1  Setup_AI02 Passed Passed 

WLAN ac 40 MHz, low, U-NI I -3  Setup_AI02 Passed Passed 

WLAN ac 80 MHz, m id, U-NI I -1  Setup_AI02 Passed Passed 

WLAN ac 80 MHz, m id, U-NI I -3  Setup_AI02 Passed Passed 

WLAN n 20 MHz, high, U-NI I -1  Setup_AI02 Passed Passed 

WLAN n 20 MHz, high, U-NI I -3  Setup_AI02 Passed Passed 

WLAN n 20 MHz, low, U-NI I -1  Setup_AI02 Passed Passed 

WLAN n 20 MHz, low, U-NI I -3  Setup_AI02 Passed Passed 

WLAN n 20 MHz, m id, U-NI I -1  Setup_AI02 Passed Passed 

WLAN n 20 MHz, m id, U-NI I -3  Setup_AI02 Passed Passed 

WLAN n 40 MHz, high, U-NI I -1  Setup_AI02 Passed Passed 

WLAN n 40 MHz, high, U-NI I -3  Setup_AI02 Passed Passed 

WLAN n 40 MHz, low, U-NI I -1  Setup_AI02 Passed Passed 

WLAN n 40 MHz, low, U-NI I -3  Setup_AI02 Passed Passed 
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4 7  CFR CHAPTER I  FCC PART 1 5  Subpart  E 

§ 1 5 .4 0 7  

FCC § 1 5 .3 1 , § 1 5 .4 0 7  ( a)  

( 1 ) ,( 5 )  

Peak Power Spect ral Density  

The m easurem ent  was perform ed according to ANSI  C63.10 

 

Final Result  

OP- Mode 
Radio Technology, Operat ing Frequency, Subband 

Setup  FCC I C 

WLAN a, high, U-NI I -1  Setup_AI02 Passed Passed 

WLAN a, high, U-NI I -3  Setup_AI02 Passed Passed 

WLAN a, low, U-NI I -1  Setup_AI02 Passed Passed 

WLAN a, low, U-NI I -3  Setup_AI02 Passed Passed 

WLAN a, m id, U-NI I -1  Setup_AI02 Passed Passed 

WLAN a, m id, U-NI I -3  Setup_AI02 Passed Passed 

WLAN ac 20 MHz, high, U-NI I -1  Setup_AI02 Passed Passed 

WLAN ac 20 MHz, high, U-NI I -3  Setup_AI02 Passed Passed 

WLAN ac 20 MHz, low, U-NI I -1  Setup_AI02 Passed Passed 

WLAN ac 20 MHz, low, U-NI I -3  Setup_AI02 Passed Passed 

WLAN ac 20 MHz, m id, U-NI I -1  Setup_AI02 Passed Passed 

WLAN ac 20 MHz, m id, U-NI I -3  Setup_AI02 Passed Passed 

WLAN ac 40 MHz, high, U-NI I -1  Setup_AI02 Passed Passed 

WLAN ac 40 MHz, high, U-NI I -3  Setup_AI02 Passed Passed 

WLAN ac 40 MHz, low, U-NI I -1  Setup_AI02 Passed Passed 

WLAN ac 40 MHz, low, U-NI I -3  Setup_AI02 Passed Passed 

WLAN ac 80 MHz, m id, U-NI I -1  Setup_AI02 Passed Passed 

WLAN ac 80 MHz, m id, U-NI I -3  Setup_AI02 Passed Passed 

WLAN n 20 MHz, high, U-NI I -1  Setup_AI02 Passed Passed 

WLAN n 20 MHz, high, U-NI I -3  Setup_AI02 Passed Passed 

WLAN n 20 MHz, low, U-NI I -1  Setup_AI02 Passed Passed 

WLAN n 20 MHz, low, U-NI I -3  Setup_AI02 Passed Passed 

WLAN n 20 MHz, m id, U-NI I -1  Setup_AI02 Passed Passed 

WLAN n 20 MHz, m id, U-NI I -3  Setup_AI02 Passed Passed 

WLAN n 40 MHz, high, U-NI I -1  Setup_AI02 Passed Passed 

WLAN n 40 MHz, high, U-NI I -3  Setup_AI02 Passed Passed 

WLAN n 40 MHz, low, U-NI I -1  Setup_AI02 Passed Passed 

WLAN n 40 MHz, low, U-NI I -3  Setup_AI02 Passed Passed 
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4 7  CFR CHAPTER I  FCC PART 1 5  Subpart  E 

§ 1 5 .4 0 7  

FCC § 1 5 .4 0 7  ( b) ,  

( 1 ) ,( 2 ) ,( 3 ) ,( 4 ) ; FCC § 1 5 .2 0 5 , 

§ 1 5 .2 0 9 , § 1 5 .4 0 7  ( b)  ( 5 ) ,( 6 )  

Undesirable Em issions;  General Field St rength Lim its  

The m easurem ent  was perform ed according to ANSI  C63.10 

 

Final Result  

OP- Mode 
Radio Technology, Operat ing Frequency, Measurem ent  range, 

Subband 

Setup  FCC I C 

WLAN a, high, 1GHz -  18GHz, U-NI I -1  Setup_AC02 Passed Passed 

WLAN a, high, 1GHz -  18GHz, U-NI I -3  Setup_AC02 Passed Passed 

WLAN a, low, 1GHz -  18GHz, U-NI I -1  Setup_AC02 Passed Passed 

WLAN a, low, 1GHz -  18GHz, U-NI I -3  Setup_AC02 Passed Passed 

WLAN a, m id, 1GHz -  18GHz, U-NI I -1  Setup_AC02 Passed Passed 

WLAN a, m id, 1GHz -  18GHz, U-NI I -3  Setup_AC02 Passed Passed 

WLAN ac 20 MHz, high, 1GHz -  26GHz, U-NI I -1  Setup_AC02 Passed Passed 

WLAN ac 20 MHz, high, 1GHz -  26GHz, U-NI I -3  Setup_AC02 Passed Passed 

WLAN ac 20 MHz, low, 1GHz -  26GHz, U-NI I -1  Setup_AC02 Passed Passed 

WLAN ac 20 MHz, low, 1GHz -  26GHz, U-NI I -3  Setup_AC02 Passed Passed 

WLAN ac 20 MHz, m id, 1GHz -  26GHz, U-NI I -1  Setup_AC02 Passed Passed 

WLAN ac 20 MHz, m id, 1GHz -  26GHz, U-NI I -3  Setup_AC02 Passed Passed 

WLAN ac 20 MHz, m id, 26GHz -  40GHz, U-NI I -1  Setup_AC02 Passed Passed 

WLAN ac 20 MHz, m id, 26GHz -  40GHz, U-NI I -3  Setup_AC02 Passed Passed 

WLAN ac 20 MHz, m id, 30MHz -  1GHz, U-NI I -1  Setup_AC02 Passed Passed 

WLAN ac 20 MHz, m id, 30MHz -  1GHz, U-NI I -3  Setup_AC02 Passed Passed 

WLAN ac 20 MHz, m id, 9kHz -  30MHz, U-NI I -1  Setup_AC02 Passed Passed 

WLAN ac 20 MHz, m id, 9kHz -  30MHz, U-NI I -3  Setup_AC02 Passed Passed 

 

 

 

4 7  CFR CHAPTER I  FCC PART 1 5  Subpart  E 

§ 1 5 .4 0 7  

FCC § 1 5 .4 0 7  ( b) ,  

( 1 ) ,( 2 ) ,( 3 ) ,( 4 )  

Band Edge  

The m easurem ent  was perform ed according to ANSI  C63.10 

 

Final Result  

OP- Mode 
Radio Technology, Operat ing Frequency, Subband 

Setup  FCC I C 

WLAN a, high, U-NI I -3  Setup_AC02 Passed Passed 

WLAN a, low, U-NI I -1  Setup_AC02 Passed Passed 

WLAN a, low, U-NI I -3  Setup_AC02 Passed Passed 

WLAN ac 20 MHz, high, U-NI I -3  Setup_AC02 Passed Passed 

WLAN ac 20 MHz, low, U-NI I -1  Setup_AC02 Passed Passed 

WLAN ac 20 MHz, low, U-NI I -3  Setup_AC02 Passed Passed 

WLAN ac 40 MHz, high, U-NI I -3  Setup_AC02 Passed Passed 

WLAN ac 40 MHz, low, U-NI I -1  Setup_AC02 Passed Passed 

WLAN ac 40 MHz, low, U-NI I -3  Setup_AC02 Passed Passed 

WLAN ac 80 MHz, m id, U-NI I -1  Setup_AC02 Passed Passed 

WLAN ac 80 MHz, m id, U-NI I -3  Setup_AC02 Passed Passed 

WLAN n 20 MHz, high, U-NI I -3  Setup_AC02 Passed Passed 
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WLAN n 20 MHz, low, U-NI I -1  Setup_AC02 Passed Passed 

WLAN n 20 MHz, low, U-NI I -3  Setup_AC02 Passed Passed 

WLAN n 40 MHz, high, U-NI I -3  Setup_AC02 Passed Passed 

WLAN n 40 MHz, low, U-NI I -1  Setup_AC02 Passed Passed 

WLAN n 40 MHz, low, U-NI I -3  Setup_AC02 Passed Passed 

 

 

 

N/ A:  Not  applicable 

N/ P:  Not  perform ed 

 

 

 

 

 

COMMENT:   

This Test  Report  applies to the variant  GM Info MI D & GM Info HI GH. By custom er declarat ion 

these variants differ only in their m em ory size and not  in the radio technology part .  

The EUT supports only Subband 1 and Subband 3.  
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2 ADMI NI STRATI VE DATA 

2.1 TESTI NG LABORATORY 

 

Com pany Nam e:  7layers Gm bH 
 

Address:  Borsigst r. 11 

40880 Rat ingen 

Germ any 
 

This facilit y has been fully described in a report  subm it ted to the FCC and accepted under 

the regist rat ion num ber 96716. 
 

This facilit y has been fully described in a report  subm it ted to the IC and accepted under the 

regist rat ion num ber:  Site#  3699A-1. 
 

The test  facilit y is also accredited by the following accreditat ion organisat ion:  
 

Laboratory accreditat ion no:  DAkkS D-PL-12140-01-01 

  

Responsible for accreditat ion scope:  Dipl.- I ng. Marco Kullik 
 

Report  Tem plate Version:  2016-06-07 

2.2 PROJECT DATA 

 

Responsible for t est ing and report :  Dipl.- I ng Daniel Gall 
 

Em ployees who perform ed the test s:  docum ented internally at  7Layers 

  

Date of Report :  2016-09-02 
 

Test ing Period:  2016-07-28 to 2016-08-24 

2.3 APPLI CANT DATA 

 

Com pany Nam e:  Harm an Internat ional I ndust r ies, I nc. 
 

Address:  30001 Cabot  Drive 

Novi, MI  48377 

USA 
 

Contact  Person:   

2.4 MANUFACTURER DATA 

 

Com pany Nam e:  please see applicant  data 
 

Address:   

 

 
 

Contact  Person:   
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3 TEST OBJECT DATA 

3.1 GENERAL EUT DESCRI PTI ON 

 

Kind of Device 

product  descript ion 

Autom ot ive Infotainm ent  Unit  w/  Bluetooth & WLAN 

Product  nam e INFO3 CSM MID & INFO3 CSM HIGH 

Type -  

Declared EUT data by the supplier  

Voltage Type DC 

Voltage Level 13.2 V 

Tested Modulat ion Type DBPSK;  OFDM: BPSK;  OFDM: 64-QAM 

General product  

descript ion 

The EUT is a car radio infotainm ent  system . 

Specific product  

descript ion 

The EUT is a car radio infotainm ent  system , it  is using Bluetooth 

and WLAN radio technology in the 2.4 GHz I SM band and WLAN 

radio technology in the 5 GHz ISM band.  

I n the 5 GHz ISM band the EUT supports the U-NI I -1 and U-NI I -3 

band with the m odes:  

WLAN a-m ode, 20 MHz 

WLAN n-m ode, 20, 40 MHz 

WLAN ac-m ode, 20, 40, 80 MHz 

The U-NI I -2A and U-NI I -2C bands are not  supported. 

Port s of the device DC  

USB 

AM/ FM, SDARS 

GPS 

Rear cam era 

Display 

Antenna 1 integral /  5.0 dBi for  Subband U-NI I -1 

integral /  4.6 dBi for  Subband U-NI I -3 

Tested Datarates WLAN a-m ode;  6 Mbit / s 

WLAN n-20-m ode;  MCS 7 

WLAN n-40-m ode;  MCS 7 

WLAN ac-20-m ode;  MCS 8 

WLAN ac-40-m ode;  MCS 9 

WLAN ac-80-m ode;  MCS 9 

Special software used 

for  test ing 

The EUT can be prepared for WLAN test  m ode by using an  

adb-shell. 
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Duty Cycle WLAN a-m ode:  98%  

WLAN n-20-m ode:  99%  

WLAN n-40-m ode:  96%  

WLAN ac-20-m ode:  98%  

WLAN ac-40-m ode:  96%  

WLAN ac-80-m ode:  93%  

 

The m ain com ponents of the EUT are  listed and descr ibed in chapter 3 .2  EUT Main 

com ponents. 

3.2 EUT MAI N COMPONENTS 

 

   

Sam ple Nam e Sam ple Code Descr ipt ion 

FCC Conducted sam ple 

HIGH 

 DE1009009ai02 sam ple with tem porary 

antenna connector 

Sam ple Param eter  Value 

I ntegral Antenna  deact ivated 

Serial No.  SN027 

HW Version  160120 

SW Version  160412 

Com m ent   -  

 

   

Sam ple Nam e Sam ple Code Descr ipt ion 

FCC Radiated sam ple 

HIGH 

DE1009014ac02 sam ple with integral antenna  

Sam ple Param eter  Value 

I ntegral Antenna Gain see general EUT descript ion 

Serial No.  SN041 

HW Version  160120 

SW Version  160412 

Com m ent   -  

 

3.3 ANCI LLARY EQUI PMENT 

 

For the purposes of this test  report , ancillary equipm ent  is defined as equipm ent  which is used 

in conjunct ion with the EUT to provide operat ional and cont rol features to the EUT. I t  is 

necessary to configure the system  in a typical fashion, as a custom er would norm ally use it . 

But  nevertheless Ancillary Equipm ent  can influence the test  results. 

 

Device Deta ils 

( Manufacturer, Type Model,  OUT 

Code)  

Descr ipt ion 

 

-  -  -  
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3.4 AUXI LIARY EQUI PMENT 

 

For the purposes of this test  report , auxiliary equipm ent  is defined as equipm ent  which is used 

tem porarily to enable operat ional and cont rol features especially used for  the tests of the EUT 

which is not  used during norm al operat ion or equipm ent  that  is used during the tests in 

com binat ion with the EUT but  is not  subject  of this test  report . I t  is necessary to configure the 

system  in a typical fashion, as a custom er would norm ally use it .  

But  nevertheless Auxiliary Equipm ent  can influence the test  results. 

 

Device Deta ils 

( Manufacturer, HW , SW , S/ N)  

Descr ipt ion 

-  -  -  

3.5 EUT SETUPS 

 

This chapter describes the com binat ion of EUTs and equipm ent  used for  test ing. The rat ionale 

for  select ing the EUTs, ancillary and auxiliary equipm ent  and interconnect ing cables, is to test  

a representat ive configurat ion m eet ing the requirem ents of the referenced standards. 
 

Setup Com binat ion of EUTs Descript ion and Rat ionale 

 Setup_AC02 FCC Radiated sample HI GH Setup for radiated m easurem ents 

 Setup_AI 02 FCC Conducted sample HI GH FCC Setup for Conducted m easurem ent  

 

 

3.6 I NTERCONNECTING CABLES 

This chapter describes the used cables. The rat ionale for select ing the ports and 

interconnect ing cables is to t est  a representat ive configurat ion m eet ing the requirem ents of 

the referenced standards. 

 

 

  

Port  and interconnect ing cables Cable  

length 

Cable  

shielded 

Connected 

dur ing test  

DC cable harness  110 cm  No Yes 

USB 130 cm  Yes Yes 

AM/ FM, SDARS 150 cm  Yes Yes 

GPS  100 cm  Yes Yes 

rear cam era 110 cm  No Yes 

display 150 cm  No Yes 
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3.7 OPERATING MODES 

This chapter describes the operat ing m odes of t he EUTs used for t est ing. 

3.7.1TEST CHANNELS 

 

 

 

 

U- NI I -

Subband 1    

U- N I I - Subband 

2 A 

U- NI I - Subband 

2 C U- NI I - Subband 3  Nom . 

 

5 1 5 0  -  

5 2 5 0  MHz   5 2 5 0  -  5 3 5 0  MHz 5 4 7 0  -  5 7 2 5  MHz 5 7 2 5  -  5 8 5 0  MHz BW  

2 0  MHz Test  

Channels: low  m id high low  m id high low  m id high low  m id high 

2 0  

MHz 

Channel: 36 44 48 -  -  -  -  -  -  149 157 165 

Ch.-

No. 

Frequency 

[ MHz]  5180 5220 5240 -  -  -  -  -  -  5745 5785 5825 MHz 

              

4 0  MHz Test  

Channels: low  m id high low  m id high low  m id high low  m id high 

4 0  

MHz 

Channels: 38 -  46 -  -  -  -  -  -  151 -  159 

Ch.-

No. 

Frequency 

[ MHz]  5190 -  5230 -  -  -  -  -  -  5755 -  5795 MHz 

 
8 0  MHz Test  

Channels: low  m id high low  m id high low  m id high low  m id high 

8 0  

MHz 

Channels: -  42  -  -  -  -   -  -  -  -  155 -  

Ch.-

No. 

Frequency 

[ MHz]  -  5210  -  -  -   -  -  -  -  -  5775 -  MHz 

 

3.8 PRODUCT LABELLING 

 

3.8.1FCC I D LABEL 

Please refer t o the docum entat ion of the applicant . 

 

3.8.2LOCATI ON OF THE LABEL ON THE EUT 

Please refer t o the docum entat ion of the applicant . 
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4 TEST RESULTS 

 

4.1 26 DB BANDWI DTH 

 

Standard FCC Part  15 Subpart  E 

 

The test  w as perform ed according to: 

ANSI  C63.10 

4.1.1TEST DESCRI PTI ON 

 

The Equipm ent  Under Test  (EUT)  was set  up to perform  the occupied bandwidth 

m easurem ents. 

The reference level is the level of the highest  am plitude signal observed from  the t ransm it ter 

at  either the fundam ental frequency or first -order m odulat ion products in all t ypical m odes of 

operat ion, including the unm odulated carrier , even if atypical. 

The results recorded were m easured with the m odulat ion which produce the worst -case 

(widest )  em ission bandwidth. 

 

The EUT was connected to spect rum  analyzer via a short  coax cable with a known loss. 

 

Analyzer set t ings:  

• Resolut ion Bandwidth (RBW) :  init ially approx. 1 %  of nom inal em ission bandwidth 

• Video Bandwidth (VBW):  >  RBW  

• Span:  40 /  80 /  140 MHz ( for  20 /  40 /  80 MHz nom inal bandwidth)  

• Trace:  Maxhold 

• Sweeps:  2000 

• Sweept im e:  20 m s 

• Detector:  Sam ple 

 

4.1.2TEST REQUI REMENTS /  LI MITS 

 

FCC Part  15, Subpart  E, §15.403 ( i)  

There exist  no applicable lim its for the U-NI I  subbands 1, 2A and 2C. The test  was perform ed 

to determ ine the lim its for the “Maxim um  Conducted Output  Power”  test  case. Therefore no 

result  was applied. 
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4.1.3TEST PROTOCOL 

 

Ambient  temperature:  23 °C 

Air  Pressure:  1010 hPa 

Humidity:  40 %  

Radio Technology  Operat ing Frequency  Subband 2 6  dB Bandw idth [ MHz]  

WLAN a low U-NI I -1 21.3 

WLAN a m id U-NI I -1 21.4 

WLAN a high U-NI I -1 21.4 

WLAN a low U-NI I -3 21.4 

WLAN a m id U-NI I -3 21.3 

WLAN a high U-NI I -3 21.4 

WLAN n 20 MHz low U-NI I -1 21.8 

WLAN n 20 MHz m id U-NI I -1 21.8 

WLAN n 20 MHz high U-NI I -1 21.8 

WLAN n 20 MHz low U-NI I -3 21.9 

WLAN n 20 MHz m id U-NI I -3 21.8 

WLAN n 20 MHz high U-NI I -3 21.9 

WLAN n 40 MHz low U-NI I -1 40.6 

WLAN n 40 MHz high U-NI I -1 40.6 

WLAN n 40 MHz low U-NI I -3 40.6 

WLAN n 40 MHz high U-NI I -3 40.6 

WLAN ac 20 MHz low U-NI I -1 21.9 

WLAN ac 20 MHz m id U-NI I -1 21.9 

WLAN ac 20 MHz high U-NI I -1 21.8 

WLAN ac 20 MHz low U-NI I -3 21.8 

WLAN ac 20 MHz m id U-NI I -3 21.9 

WLAN ac 20 MHz high U-NI I -3 21.8 

WLAN ac 40 MHz low U-NI I -1 40.5 

WLAN ac 40 MHz high U-NI I -1 40.6 

WLAN ac 40 MHz low U-NI I -3 40.5 

WLAN ac 40 MHz high U-NI I -3 40.5 

WLAN ac 80 MHz m id U-NI I -1 82.9 

WLAN ac 80 MHz m id U-NI I -3 82.7 

 

 

Remark:  Please see next  sub-clause for the measurement  plot .  
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4.1.4MEASUREMENT PLOT (SHOWING THE HI GHEST VALUE, “WORST CASE”)  

 
WLAN a-m ode, CH 165 

 

 
WLAN n-m ode, 20 MHz, CH 165 
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WLAN n-m ode, 40 MHz, CH 159 

 

 
WLAN ac-m ode, 20 MHz, CH 38 
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WLAN ac-m ode, 40 MHz, CH 46 

 

 
WLAN ac-m ode, 80 MHz, CH 42 

 

4.1.5TEST EQUI PMENT USED 

R&S TS8997 

  



 

  

TEST REPORT REFERENCE:  MDE_HARMAN_1606_FCCc Page 22 of 64 

 

 

4.2 6 DB BANDWI DTH 

 

Standard FCC Part  15 Subpart  E 

 

The test  w as perform ed according to: 

ANSI  C63.10 

4.2.1TEST DESCRI PTI ON 

 

The Equipm ent  Under Test  (EUT)  was setup in a shielded room  to perform  the occupied 

bandwidth m easurem ents. 

The reference level is the level of the highest  am plitude signal observed from  the t ransm it ter 

at  either the fundam ental frequency or first -order m odulat ion products in all t ypical m odes of 

operat ion, including the unm odulated carrier , even if atypical. 

The results recorded were m easured with the m odulat ion which produce the worst -case 

(sm allest )  em ission bandwidth. 

 

The EUT was connected to spect rum  analyzer via a short  coax cable with a known loss. 

 

Analyzer set t ings:  

• Resolut ion Bandwidth (RBW) :  100 kHz 

• Video Bandwidth (VBW):  300 kHz 

• Span:  40 /  80 MHz ( for 20 /  40 MHz nom inal bandwidth)  

• Trace:  Maxhold 

• Sweeps:  2000 

• Sweept im e:  coupled 

• Detector:  Peak 

 

4.2.2TEST REQUI REMENTS /  LI MITS 

 

FCC Part  15, Subpart  E, §15.407 (e)  

Within the 5.725-5.850 GHz band, the m inimum  6 dB bandwidth of U-NI I  devices shall be at  

least  500 kHz. 
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4.2.3TEST PROTOCOL 

 

Ambient  temperature:  23 °C 

Air  Pressure:  1010 hPa 

Humidity:  40 %  

 
Radio Technology  Operat ing 

Frequency  

6  dB Bandw idth 

[ MHz]  

Lim it  

[ MHz]  

Margin 

[ MHz]  

WLAN a low 16.5 0.5 16.0 

WLAN a m id 16.4 0.5 15.9 

WLAN a high 16.5 0.5 16.0 

WLAN n 20 MHz low 17.7 0.5 17.2 

WLAN n 20 MHz m id 17.7 0.5 17.2 

WLAN n 20 MHz high 17.7 0.5 17.2 

WLAN n 40 MHz low 36.6 0.5 36.1 

WLAN n 40 MHz high 36.6 0.5 36.1 

WLAN ac 20 MHz low 17.7 0.5 17.2 

WLAN ac 20 MHz m id 17.7 0.5 17.2 

WLAN ac 20 MHz high 17.7 0.5 17.2 

WLAN ac 40 MHz low 36.6 0.5 36.1 

WLAN ac 40 MHz high 36.6 0.5 36.1 

WLAN ac 80 MHz low 76.1 0.5 75.6 

 

 

Remark:  Please see next  sub-clause for the measurement  plot .  

4.2.4MEASUREMENT PLOT (SHOWING THE HI GHEST VALUE, “WORST CASE”)  

 
WLAN a-m ode, CH 149 
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WLAN n-m ode, 20 MHz, CH 165 

 

 
WLAN n-m ode, 40 MHz, CH 159 
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WLAN ac-m ode, 20 MHz, CH 157 

 

 
WLAN ac-m ode, 40 MHz, CH 151 
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WLAN ac-m ode, 80 MHz, CH 155 

 

4.2.5TEST EQUI PMENT USED 

R&S TS8997 
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4.3 99 %  BANDWIDTH 

 

Standard RSS-247 

 

The test  w as perform ed according to: 

ANSI  C63.10 

4.3.1TEST DESCRI PTI ON 

 

The Equipm ent  Under Test  (EUT)  was set  up to perform  the occupied bandwidth 

m easurem ents. 

The reference level is the level of the highest  am plitude signal observed from  the t ransm it ter 

at  either the fundam ental frequency or first -order m odulat ion products in all t ypical m odes of 

operat ion, including the unm odulated carrier , even if atypical. 

The results recorded were m easured with the m odulat ion which produce the worst -case 

(widest )  em ission bandwidth. 

 

The EUT was connected to spect rum  analyzer via a short  coax cable with a known loss. 

 

Analyzer set t ings:  

• Resolution Bandwidth (RBW): approx. ≥ 1 % of the span, but not below  

• Video Bandwidth (VBW): ≥ 3 times the RBW 

• Span:  40 /  80 /  160 MHz ( for  20 /  40 /  80 MHz nom inal bandwidth)  

• Trace:  Maxhold 

• Sweeps:  2000 

• Sweept im e:  20 m s 

• Detector:  Sam ple 

 

The 99 %  m easurem ent  funct ion of the spect rum  analyser funct ion was used to determ ine the 

99 %  bandwidth. 

 

4.3.2TEST REQUI REMENTS /  LI MITS 

 

No applicable lim it :  
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4.3.3TEST PROTOCOL 

 

Ambient  temperature:  23 °C 

Air  Pressure:  1010 hPa 

Humidity:  40 %  

Radio Technology  Operat ing Frequency  Subband 9 9 %  Bandw idth [ MHz]  

WLAN a low U-NI I -1 17.8 

WLAN a m id U-NI I -1 17.9 

WLAN a high U-NI I -1 17.8 

WLAN a low U-NI I -3 17.8 

WLAN a m id U-NI I -3 17.9 

WLAN a high U-NI I -3 17.8 

WLAN n 20 MHz low U-NI I -1 18.8 

WLAN n 20 MHz m id U-NI I -1 18.8 

WLAN n 20 MHz high U-NI I -1 18.7 

WLAN n 20 MHz low U-NI I -3 18.7 

WLAN n 20 MHz m id U-NI I -3 18.6 

WLAN n 20 MHz high U-NI I -3 18.6 

WLAN n 40 MHz low U-NI I -1 36.7 

WLAN n 40 MHz high U-NI I -1 36.8 

WLAN n 40 MHz low U-NI I -3 36.7 

WLAN n 40 MHz high U-NI I -3 36.7 

WLAN ac 20 MHz low U-NI I -1 18.8 

WLAN ac 20 MHz m id U-NI I -1 18.8 

WLAN ac 20 MHz high U-NI I -1 18.7 

WLAN ac 20 MHz low U-NI I -3 18.8 

WLAN ac 20 MHz m id U-NI I -3 18.8 

WLAN ac 20 MHz high U-NI I -3 18.7 

WLAN ac 40 MHz low U-NI I -1 36.7 

WLAN ac 40 MHz high U-NI I -1 36.8 

WLAN ac 40 MHz low U-NI I -3 36.8 

WLAN ac 40 MHz high U-NI I -3 36.8 

WLAN ac 80 MHz m id U-NI I -1 76.2 

WLAN ac 80 MHz m id U-NI I -3 76.2 

 

 

Remark:  Please see next  sub-clause for the measurement  plot .  
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4.3.4MEASUREMENT PLOT (SHOWING THE HI GHEST VALUE, “WORST CASE”)  

 
WLAN a-m ode, CH 44 

 

 
WLAN n-m ode, 20 MHz, CH 36 
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WLAN n-m ode, 40 MHz, CH 46 

 

 
WLAN ac-m ode, 20 MHz, CH 36 
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WLAN ac-m ode, 40 MHz, CH 159 

 
WLAN ac-m ode, 80 MHz, CH 155 

 

4.3.5TEST EQUI PMENT USED 

R&S TS8997 
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4.4 MAXI MUM CONDUCTED OUTPUT POWER 

 

Standard FCC Part  15 Subpart  E 

 

The test  w as perform ed according to: 

ANSI  C63.10 

4.4.1TEST DESCRI PTI ON 

 

The Equipm ent  Under Test  (EUT)  was set  up to perform  the output  power m easurem ents. The 

results recorded were m easured with the m odulat ion which produces the worst -case (highest )  

output  power. The reference level of the spect rum  analyzer was set  higher than the output  

power of the EUT. 

 

The EUT was connected to the spect rum  analyzer via a short  coax cable with a known loss. 

 

Analyzer set t ings:  

• Resolut ion Bandwidth (RBW) :  1 MHz 

• Video Bandwidth (VBW):  3 MHz 

• Trace:  Average, RMS power averaging m ode 

• Sweeps:  500 

• Sweept im e:  20 m s 

• Detector:  RMS 

• Trigger:  gated m ode 

 

 

The channel power funct ion of the spect rum  analyser was used (Used channel bandwidth =  

nom inal bandwidth)  

 

 

Note:  

The analyser set t ings are according FCC Public Note “Guidelines for Com pliance Test ing of 

Unlicensed Nat ional I nform at ion Infrast ructure (U-NI I )  Devices -  Part  15, Subpart  E, 789033 

D02” , m ethod SA- 1 .  

 

4.4.2TEST REQUI REMENTS /  LI MITS 

 

A)  FCC 

For system s using digital m odulat ion techniques in the 5.15 – 5.25 GHz bands:  

§15.407 (a)  (1)  

Lim it :  50 m W (17 dBm )  or 4 dBm  +  10 log (26 dB bandwidth/ MHz)  whatever is the 

lesser.  

FCC ET Docket  No. 13-49, FIRST REPORT AND ORDER, April 1, 2014 ( “new rules” ) :  

§15.407 (a)  (1)  ( i) :  Outdoor access point :  

Lim it :  1 W (30 dBm )  provided the m axim um  antenna gain does not  exceed 6 dBi. 

The m axim um  e.i.r .p. at  any elevat ion angle above 30 degrees as m easured from  the horizon 

m ust  not  exceed 125 m W (21 dBm ) . 

§15.407 (a)  (1)  ( ii) :  I ndoor access point :  

Lim it :  1 W (30 dBm )  provided the m axim um  antenna gain does not  exceed 6 dBi. 

§15.407 (a)  (1)  ( iv) :  Client  devices:  

Lim it :  250 m W (24 dBm )  provided the m axim um  antenna gain does not  exceed 6 dBi.  
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For system s using digital m odulat ion techniques in the 5.25 – 5.35 GHz and 5.47 – 5.725 

GHz bands:  

§15.407 (a)  (2)  

Lim it :  250 m W (24 dBm )  or 11 dBm  +  10 log (26 dB bandwidth/ MHz)  whatever is the 

lesser.  

 

For system s using digital m odulat ion techniques in the 5.725 – 5.850 GHz bands:  

§15.407 (a)  (3)  

Lim it :  1 W (30 dBm )  or 17 dBm  +  10 log (26 dB bandwidth/ MHz)  whatever is the lesser. 

FCC ET Docket  No. 13-49, FIRST REPORT AND ORDER, April 1, 2014 ( “new rules” ) :  

§15.407 (a)  (3) :  

Lim it :  1 W (30 dBm ) . 

 

§15.407 (a)  (4) :  

The m axim um  conducted output  power m ust  be m easured over any interval of cont inuous 

t ransm ission using inst rum entat ion calibrated in term s of an rm s-equivalent  voltage. 

 

 

B)  I C 

Different  frequency bands and lim its apply, as com pared to the FCC requirem ents. 

 

RSS-247, 6.2.1 (1) , Band 5150-5250 MHz, indoor operat ion only:  

Lim it  (e.i.r .p.) :  200 m W (23 dBm )  or 10 +  10 log10 B [ dBm ] , whichever power is less. 

B is the 99%  em ission bandwidth in MHz. 

 

RSS-247, 6.2.2 (1) , Band 5250-5350 MHz:  

Lim its:  

Maxim um  conducted Power:  250 m W (24 dBm )  or 11 +  10 log10 B [ dBm ] , whichever power is 

less. 

e.i.r .p.:  1.0 W (30 dBm )  or 17 +  10 log10 B [ dBm ] , whichever power is less. 

 

Note:  For EUTs operat ing at  a higher e.i.r .p. than 200 m W (23 dBm ) , com pliance with the 

e.i.r .p.  elevat ion m ask is required. 

 

RSS-247, 6.2.3 (1) , Bands 5470-5600 MHz and 5650-5725 MHz:  

Lim its:  

Maxim um  conducted Power:  250 m W (24 dBm )  or 11 +  10 log10 B [ dBm ] , whichever power is 

less. 

e.i.r .p.:  1.0 W (30 dBm )  or 17 +  10 log10 B [ dBm ] , whichever power is less. 

 

RSS-247, 6.2.4 (1) , Band 5725-5825 MHz:  

Lim its:  

Maxim um  conducted Power:  1W (30 dBm )  or 17 +  10 log10 B [ dBm ] , whichever power is less. 

e.i.r .p.:  4.0 W (36 dBm )  or 23 +  10 log10 B [ dBm ] , whichever power is less. 

 

All frequency bands:  B is the 99%  em ission bandwidth in MHz. 

 

 

 

 

 

 



 

  

TEST REPORT REFERENCE:  MDE_HARMAN_1606_FCCc Page 34 of 64 

 

4.4.3TEST PROTOCOL 

 

Ambient  temperature:  23 °C 

Air  Pressure:  1010 hPa 

Humidity:  40 %  

 

W LAN a-Mode; 2 0  MHz; 6  Mbit / s FCC I C 

 Ch. 

No 

Freq. 

[ MHz]  

Cond. 

Pow er 

[ dBm ]  

EI RP 

[ dBm ]  

Cond. 

Lim it  

[ dBm ]  

Margin 

[ dB]  

Cond. 

Lim it  

[ dBm ]  

Margin 

[ dB]  

EI RP 

Lim it  

[ dBm ]  

Margin 

[ dB]  

1 36 5180.0 11.4 16.4 24.0 12.6 N/ A   22.5 6.1 

  44 5220.0 11.9 16.9 24.0 12.1 N/ A   22.5 5.6 

  48 5240.0 11.8 16.8 24.0 12.2 N/ A   22.5 5.7 

3 149 5745.0 13.3 18.1 30.0 16.7 30.0 16.7 36.0 17.9 

  157 5785.0 13.0 17.8 30.0 17.0 30.0 17.0 36.0 18.2 

  165 5825.0 12.8 17.6 30.0 17.2 30.0 17.2 36.0 18.4 

 
W LAN n-Mode; 2 0  MHz; 7 2 .2  Mbit / s 

MCS7  

FCC I C 

 Ch. 

No 

Freq. 

[ MHz]  

Cond. 

Pow er 

[ dBm ]  

EI RP 

[ dBm ]  

Cond. 

Lim it  

[ dBm ]  

Margin 

[ dB]  

Cond. 

Lim it  

[ dBm ]  

Margin 

[ dB]  

EI RP 

Lim it  

[ dBm ]  

Margin 

[ dB]  

1 36 5180.0 11.3 16.3 24.0 12.7 N/ A   22.7 6.4 

  44 5220.0 12.0 17.0 24.0 12.1 N/ A   22.7 5.8 

  48 5240.0 11.6 16.6 24.0 12.4 N/ A   22.7 6.1 

3 149 5745.0 13.3 18.1 30.0 16.7 30.0 16.7 36.0 17.9 

  157 5785.0 12.9 17.7 30.0 17.1 30.0 17.1 36.0 18.3 

  165 5825.0 12.8 17.6 30.0 17.2 30.0 17.2 36.0 18.4 

 

W LAN n-Mode; 4 0  MHz; 1 5 0  Mbit / s MCS7  FCC I C 

 Ch. 

No 

Freq. 

[ MHz]  

Cond. 

Pow er 

[ dBm ]  

EI RP 

[ dBm ]  

Cond. 

Lim it  

[ dBm ]  

Margin 

[ dB]  

Cond. 

Lim it  

[ dBm ]  

Margin 

[ dB]  

EI RP 

Lim it  

[ dBm ]  

Margin 

[ dB]  

1 38 5190.0 10.9 15.9 24.0 13.1 N/ A   23.0 12.1 

  46 5230.0 11.2 16.2 24.0 12.8 N/ A   23.0 11.8 

3 151 5755.0 13.3 18.1 30.0 16.7 30.0 16.7 36.0 22.7 

  159 5795.0 12.9 17.7 30.0 17.2 30.0 17.2 36.0 23.2 

 
W LAN ac- Mode; 2 0  MHz; 8 6 .7  Mbit / s 

MCS8  

FCC I C 

 Ch. 

No 

Freq. 

[ MHz]  

Cond. 

Pow er 

[ dBm ]  

EI RP 

[ dBm ]  

Cond. 

Lim it  

[ dBm ]  

Margin 

[ dB]  

Cond. 

Lim it  

[ dBm ]  

Margin 

[ dB]  

EI RP 

Lim it  

[ dBm ]  

Margin 

[ dB]  

1 36 5180.0 9.8 14.8 24.0 14.2 N/ A   22.7 7.9 

  44 5220.0 9.6 14.6 24.0 14.4 N/ A   22.7 8.1 

  48 5240.0 10.1 15.1 24.0 13.9 N/ A   22.7 7.6 

3 149 5745.0 11.9 16.7 30.0 18.1 30.0 18.1 36.0 19.3 

  157 5785.0 12.1 16.9 30.0 18.0 30.0 18.0 36.0 19.2 

  165 5825.0 11.9 16.7 30.0 18.1 30.0 18.1 36.0 19.3 

 

W LAN ac- Mode; 4 0  MHz; 2 0 0  Mbit / s 

MCS9  

FCC I C 

 Ch. 

No 

Freq. 

[ MHz]  

Cond. 

Pow er 

[ dBm ]  

EI RP 

[ dBm ]  

Cond. 

Lim it  

[ dBm ]  

Margin 

[ dB]  

Cond. 

Lim it  

[ dBm ]  

Margin 

[ dB]  

EI RP 

Lim it  

[ dBm ]  

Margin 

[ dB]  

1 38 5190.0 10.8 15.8 24.0 13.2 N/ A   23.0 7.2 

  46 5230.0 11.1 16.1 24.0 12.9 N/ A   23.0 6.9 

3 151 5755.0 13.3 18.1 30.0 16.7 30.0 16.7 36.0 17.9 

  159 5795.0 12.9 17.7 30.0 17.1 30.0 17.1 36.0 18.3 
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W LAN ac- Mode; 8 0  MHz; 4 3 3 .3  Mbit / s 

MCS9  

FCC I C 

 Ch. 

No 

Freq. 

[ MHz]  

Cond. 

Pow er 

[ dBm ]  

EI RP 

[ dBm ]  

Cond. 

Lim it  

[ dBm ]  

Margin 

[ dB]  

Cond. 

Lim it  

[ dBm ]  

Margin 

[ dB]  

EI RP 

Lim it  

[ dBm ]  

Margin 

[ dB]  

1 42 5210.0 11.6 16.6 24.0 12.4 N/ A   23.0 6.4 

3 155 5775 13.3 18.1 30.0 16.7 30.0 16.7 36.0 17.9 

 

 

Remark:  Please see next  sub-clause for the measurement  plot .  

4.4.4MEASUREMENT PLOT (SHOWING THE HI GHEST VALUE, “WORST CASE” )  

 
WLAN a-m ode, CH 44 

 

 
WLAN n-m ode, 20 MHz, CH 44 
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WLAN n-m ode, 40 MHz, CH 46 

 

 
WLAN ac-m ode, 20 MHz, CH 48 
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WLAN ac-m ode, 40 MHz, CH 151 

 

 

 
WLAN ac-m ode, 80 MHz, CH 42 

 

 

 

4.4.5TEST EQUI PMENT USED 

R&S TS8997 
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4.5 PEAK POWER SPECTRAL DENSI TY 

 

Standard FCC Part  15 Subpart  E 

 

The test  w as perform ed according to: 

ANSI  C63.10 

4.5.1TEST DESCRI PTI ON 

 

The Equipm ent  Under Test  (EUT)  was set  up in a shielded room  to perform  the Maxim um  

Power Spect ral Density m easurem ents. 

The results recorded were m easured with the m odulat ion which produces the worst -case 

(highest )  output  power. 

 

The EUT was connected to the spect rum  analyzer via a short  coax cable with a known loss. 

 

Analyzer set t ings:  

• Resolut ion Bandwidth (RBW) :  1 MHz 

• Video Bandwidth (VBW):  3 MHz 

• Trace:  Average, RMS power averaging m ode 

• Sweeps:  500 

• Sweept im e:  20 m s 

• Detector:  RMS 

• Trigger:  gated m ode 

 

Note:  

The analyser set t ings are according FCC Public Note “Guidelines for Com pliance Test ing of 

Unlicensed Nat ional I nform at ion Infrast ructure (U-NI I )  Devices -  Part  15, Subpart  E, 789033 

D02” , m ethod SA- 1 .  

 

4.5.2TEST REQUI REMENTS /  LI MITS 

 

A)  FCC 

FCC Part  15, Subpart  E, §15.407 (a)  (1)  

For system s using digital m odulat ion techniques in the 5.15 – 5.25 GHz bands:  

( i)  and ( ii) , outdoor and indoor access points:  Lim it :  17 dBm / MHz. 

( iv) , m obile and portable client  devices:  Lim it :  11 dBm / MHz. 

 

FCC Part  15, Subpart  E, §15.407 (a)  (2)  

For system s using digital m odulat ion techniques in the 5.25 – 5.35 GHz and 5.47 – 5.725  

GHz bands:  

Lim it :  11 dBm / MHz. 

 

FCC Part  15, Subpart  E, §15.407 (a)  (3)  

For system s using digital m odulat ion techniques in the 5.725 – 5.850 GHz bands:  

Lim it :  30 dBm / 500 kHz. 

 

Note:  The lim it  will be also fulfilled when m easuring at  any bandwidth greater than 500 kHz. 

This applies to signals where the m axim um  conducted output  power was m easured at  a 

bandwidth exceeding 500 kHz and which fulfil that  lim it  of 30 dBm . 
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B)  I C 

Different  frequency bands and lim its apply, as com pared to the FCC requirem ents. 

 

RSS-247, 6.2.1 (1) , Band 5150-5250 MHz, indoor operat ion only:  

Lim it  (e.i.r .p.) :  10 dBm / MHz. 

 

RSS-247, 6.2.2 (1) , Band 5250-5350 MHz:  

Lim it :  11 dBm / MHz. 

 

RSS-247, 6.2.3 (1) , Bands 5470-5600 MHz and 5650-5725 MHz:  

Lim it :  11 dBm / MHz. 

 

RSS-247, 6.2.4 (1) , Band 5725-5850 MHz:  

Lim it :  30 dBm / 500 kHz. 

 

4.5.3TEST PROTOCOL 

 

Ambient  temperature:  32 °C 

Air  Pressure:  1010 hPa 

Humidity:  40 %  

WLAN a-Mode;  20 MHz;  6 Mbit / s 

U- NI I -  

Subband 

Ch. 

No. 

Freq. 

[ MHz]  

MPSD 

[ dBm /  

MHz]  

FCC Lim it  

[ dBm / MHz]  

Margin 

[ dB]  

I C Lim it  

[ dBm / MHz]  

Margin 

[ dB]  

I C 

EI RP 

MPSD  

1 36 5180.0 1.1 11.0 9.9 10.0 3.9 6.1 

  44 5220.0 1.1 11.0 9.9 10.0 3.9 6.1 

  48 5240.0 0.9 11.0 10.2 10.0 4.2 5.9 

3 149 5745.0 2.6 30.0 27.4 30.0 27.4   

  157 5785.0 2.2 30.0 27.8 30.0 27.8   

  165 5825.0 1.9 30.0 28.1 30.0 28.1   

 

WLAN n-Mode;  20 MHz;  72.2 Mbit / s MCS7 

U- NI I -  

Subband 

Ch. 

No. 

Freq. 

[ MHz]  

MPSD 

[ dBm /  

MHz]  

FCC Lim it  

[ dBm / MHz]  

Margin 

[ dB]  

I C Lim it  

[ dBm / MHz]  

Margin 

[ dB]  

I C 

EI RP 

MPSD  

1 36 5180.0 0.1 11.0 11.0 10.0 5.0 5.1 

  44 5220.0 0.8 11.0 10.2 10.0 4.2 5.8 

  48 5240.0 0.3 11.0 10.7 10.0 4.7 5.3 

3 149 5745.0 2.1 30.0 27.9 30.0 27.9   

  157 5785.0 1.6 30.0 28.4 30.0 28.4   

  165 5825.0 1.7 30.0 28.3 30.0 28.3   

 

WLAN n-Mode;  40 MHz;  150 Mbit / s MCS7 

U- NI I -  

Subband 

Ch. 

No. 

Freq. 

[ MHz]  

MPSD 

[ dBm /  

MHz]  

FCC Lim it  

[ dBm / MHz]  

Margin 

[ dB]  

I C Lim it  

[ dBm / MHz]  

Margin 

[ dB]  

I C 

EI RP 

MPSD  

1 38 5190.0 -3.3 11.0 14.3 10.0 8.3 1.7 

  46 5230.0 -3.1 11.0 14.1 10.0 8.1 1.9 

3 151 5755.0 -1.2 30.0 31.2 30.0 31.2   

  159 5795.0 -1.6 30.0 31.6 30.0 31.6   

 

WLAN ac-Mode;  20 MHz;  86.7 Mbit / s MCS8 

U- NI I -  

Subband 

Ch. 

No. 

Freq. 

[ MHz]  

MPSD 

[ dBm /  

MHz]  

FCC Lim it  

[ dBm / MHz]  

Margin 

[ dB]  

I C Lim it  

[ dBm / MHz]  

Margin 

[ dB]  

I C 

EI RP 

MPSD  

1 36 5180.0 -2.2 11.0 13.2 10.0 7.2 2.8 

  44 5220.0 -2.3 11.0 13.3 10.0 7.3 2.7 

  48 5240.0 -1.9 11.0 12.9 10.0 6.9 3.1 

3 149 5745.0 -0.1 30.0 30.1 30.0 30.1   

  157 5785.0 0.0 30.0 30.0 30.0 30.0   

  165 5825.0 -0.1 30.0 30.1 30.0 30.1   
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WLAN ac-Mode;  40 MHz;  200 Mbit / s MCS9 

U- NI I -  

Subband 

Ch. 

No. 

Freq. 

[ MHz]  

MPSD 

[ dBm /  

MHz]  

FCC Lim it  

[ dBm / MHz]  

Margin 

[ dB]  

I C Lim it  

[ dBm / MHz]  

Margin 

[ dB]  

I C 

EI RP 

MPSD  

1 38 5190.0 -3.3 11.0 14.3 10.0 8.3 1.7 

  46 5230.0 -3.4 11.0 14.4 10.0 8.4 1.6 

3 151 5755.0 -1.3 30.0 31.3 30.0 31.3   

  159 5795.0 -1.7 30.0 31.7 30.0 31.7   

 

WLAN ac-Mode;  80 MHz;  433.3 Mbit / s MCS9 

U- NI I -  

Subband 

Ch. 

No. 

Freq. 

[ MHz]  

MPSD 

[ dBm /  

MHz]  

FCC Lim it  

[ dBm / MHz]  

Margin 

[ dB]  

I C Lim it  

[ dBm / MHz]  

Margin 

[ dB]  

I C 

EI RP 

MPSD  

1 42 5210.0 -4.8 17.0 15.8 10.0 9.8 0.2 

3 155 5775.0 -3.5 30.0 33.5 30.0 33.5  

 

 

Remark:  Please see next  sub-clause for the measurement  plot .  

4.5.4MEASUREMENT PLOT (SHOWING THE HI GHEST VALUE, “WORST CASE”)  

 

4.5.5  

 
WLAN a-m ode, CH 44 

 

 
WLAN n-m ode, 20 MHz, CH 44 
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WLAN n-m ode, 40 MHz, CH 46 

 

 
WLAN ac-m ode, 20 MHz, CH 48 

 

 

 

 

 
WLAN ac-m ode, 40 MHz, CH 151 
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WLAN ac-m ode, 80 MHz, CH 42 

 

4.5.6TEST EQUI PMENT USED 

R&S TS8997 
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4.6 UNDESIRABLE EMISSI ONS;  GENERAL FI ELD STRENGTH LIMI TS 

 

Standard FCC Part  15 Subpart  E 

 

The test  w as perform ed according to: 

ANSI  C63.10 

4.6.1TEST DESCRI PTI ON 

 

The test  set -up was m ade in accordance to the general provisions of ANSI  C63.10 in a typical 

installat ion configurat ion. The Equipm ent  Under Test  (EUT)  was set  up on a non-conduct ive 

table 1.0 x 2.0 m ²  in the sem i-anechoic cham ber. The influence of the EUT support  table that  

is used between 30–1000 MHz was evaluated. 

The m easurem ent  procedure is im plem ented into the EMI  test  software EMC32 from  R&S. 

Exploratory tests are perform ed at  3 orthogonal axes to determ ine the worst -case orientat ion 

of a body-worn or handheld EUT. The final test  on all kind of EUTs is also perform ed at  3 axes. 

A pre- check is perform ed while the EUT is powered from  a DC power source. 

 

1 . Measurem ent  up to 3 0  MHz 

The Loop antenna HFH2-Z2 is used. 

 

Step 1 : pre m easurem ent  

• Anechoic cham ber 

• Antenna distance:  3 m  

• Detector:  Peak-Maxhold 

• Frequency range:  0.009 -  0.15 MHz and 0.15 – 30 MHz 

• Frequency steps:  0.05 kHz and 2.25 kHz 

• IF–Bandwidth:  0.2 kHz and 9 kHz 

• Measuring t im e /  Frequency step:  100 m s (FFT-based)  

I ntent ion of this step is, to determ ine the radiated EMI -profile of the EUT. Afterwards the 

relevant  em issions for t he final m easurem ent  are ident ified. 

 

Step 2 : final m easurem ent  

For the relevant  em issions determ ined in step 1, an addit ional m easurem ent  with the following 

set t ings will be perform ed. I ntent ion of this step is to find the m axim um  em ission level. 

• Open area test  side 

• Antenna distance:  according to the Standard 

• Detector:  Quasi-Peak 

• Frequency range:  0.009 – 30 MHz 

• Frequency steps:  m easurem ent  at  frequencies detected in step 1 

• IF–Bandwidth:  0.2 -  10 kHz 

• Measuring t im e /  Frequency step:  1 s 
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2 . Measurem ent  above 3 0  MHz and up to 1  GHz 

 

Step 1 : Prelim inary scan 

This is a prelim inary test  to ident ify the highest  am plitudes relat ive to t he lim it . 

Set t ings for step 1:  

-  Antenna distance:  3 m  

-  Detector:  Peak-Maxhold /  Quasipeak (FFT-based)  

-  Frequency range:  30 – 1000 MHz 

-  Frequency steps:  30 kHz 

-  IF–Bandwidth:  120 kHz 

-  Measuring t im e /  Frequency step:  100 m s 

-  Turntable angle range:  –180°  to 90°  

-  Turntable step size:  90°  

-  Height  variat ion range:  1 – 3 m  

-  Height  variat ion step size:  2 m  

-  Polarisat ion:  Horizontal +  Vert ical 

I ntent ion of this step is, to determ ine the radiated EMI -profile of the EUT. Afterwards the 

relevant  em issions for t he final m easurem ent  are ident ified. 

 

Step 2 : Adjustm ent  m easurem ent  

I n this step the accuracy of the turntable azim uth and antenna height  will be im proved. This is 

necessary to find out  the m axim um  value of every frequency. 

For each frequency, which was determ ined the turntable azim uth and antenna height  will be 

adjusted. The turntable azim uth will slowly vary by ±  45°  around this value. During this act ion, 

the value of em ission is cont inuously m easured. The turntable azim uth at  the highest  em ission 

will be recorded and adjusted. I n this posit ion, the antenna height  will also slowly vary by ±  

100 cm  around the antenna height  determ ined. During this act ion, the value of em ission is 

also cont inuously m easured. The antenna height  of the highest  em ission will also be recorded 

and adjusted. 

-  Detector:  Peak – Maxhold 

-  Measured frequencies:  in step 1 determ ined frequencies 

-  IF – Bandwidth:  120 kHz 

-  Measuring t im e:  100 m s 

-  Turntable angle range:  ±  45 °  around the determ ined value 

-  Height  variat ion range:  ±  100 cm  around the determ ined value 

-  Antenna Polarisat ion:  m ax. value determ ined in step 1 

 

Step 3 : Final m easurem ent  with QP detector  

With the set t ings determ ined in step 3, the final m easurem ent  will be perform ed:  

EMI  receiver set t ings for step 4:  

-  Detector:  Quasi-Peak (<  1 GHz)  

-  Measured frequencies:  in step 1 determ ined frequencies 

-  IF – Bandwidth:  120 kHz 

-  Measuring t im e:  1 s 

 

After  the m easurem ent  a plot  will be generated which contains a diagram  with the results of 

the prelim inary scan and a chart  with the frequencies and values of the results of the final 

m easurem ent .  
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3 . Measurem ent  above 1  GHz 

The following m odificat ions apply to the m easurem ent  procedure for the frequency range 

above 1 GHz:  

Step 1 : 

The Equipm ent  Under Test  (EUT)  was set  up on a non-conduct ive support  ( t ilt  device)  at  1.5 m  

height  in the fully-anechoic cham ber. 

All steps were perform ed with one height  (1.5 m )  of the receiving antenna only. 

The EUT is turned during the prelim inary m easurem ent  across the elevat ion axis, with a step 

size of 90 ° .  

The turn table step size (azimuth angle)  for the prelim inary m easurem ent  is 45 ° . 

Above 26 GHz the m easurem ent  distance is reduced to 1 m . 

Step 2 : 

Due to the fact , that  in this frequency range the test  is perform ed in a fully anechoic room , the 

height  scan of the receiving antenna instep 2 is om it ted. I nstead of this, a m axim um  search 

with a step size ±  45°  for the elevat ion axis is perform ed. 

The turn table azim uth will slowly vary by ±  22.5° .  

The elevat ion angle will slowly vary by ±  45°  

EMI  receiver set t ings ( for all steps) :  

-  Detector:  Peak, Average 

-  IF Bandwidth =  1 MHz 

Step 3 : 

Spect rum  analyser set t ings for step 3:  

-  Detector:  Peak /  Average 

-  Measured frequencies:  in step 1 determ ined frequencies 

-  IF – Bandwidth:  1 MHz 

-  Measuring t im e:  1 s 

 

4.6.2TEST REQUI REMENTS /  LI MITS 

 

A)  FCC 

 

FCC Part  15 Subpart  E, §15.407 (b) (1)  

For t ransm it ters operat ing in the 5150–5250 MHz band:  

Lim it :  –27 dBm / MHz EI RP outside of the band 5150–5350 MHz. 

 

FCC Part  15 Subpart  E, §15.407 (b) (2)  

For t ransm it ters operat ing in the 5250–5350 MHz band:  

Lim it :  –27 dBm / MHz EI RP outside of the band 5150–5350 MHz. 

 

FCC Part  15 Subpart  E, §15.407 (b) (3)  

For t ransm it ters operat ing in the 5470–5725 MHz band:  

Lim it :  –27 dBm / MHz EI RP outside of the band 5470–5725 MHz. 

 

FCC Part  15 Subpart  E, §15.407 (b) (4)  

For t ransm it ters operat ing in the 5725–5850 MHz band:  

Lim it :  –27 dBm / MHz EI RP outside of the band 5715–5860 MHz and addit ionally 

Lim it :  –17 dBm / MHz EI RP within the frequency ranges 5715–5725 and 5850–5860 MHz. 
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B)  I C 

Different  frequency bands and lim its apply, as com pared to the FCC requirem ents. 

 

RSS-247, 6.2.1 (2) , Em issions outside the band 5150-5250 MHz, indoor operat ion only:  

Lim it :  –27 dBm / MHz EI RP outside of the band 5150–5250 MHz. 

 

RSS-247, 6.2.2 (2) , Em issions outside the band 5250-5350 MHz:  

Lim it :  –27 dBm / MHz EI RP outside of the band 5250–5350 MHz. 

 

RSS-247, 6.2.3 (2) , Em issions outside the bands 5470-5600 MHz and 5650-5725 MHz:  

Lim it :  –27 dBm / MHz EI RP outside of the band 5470–5725 MHz. 

Note:  No operat ion is perm it ted for the frequency range 5600–5650 MHz. 

 

RSS-247, 6.2.4 (2) , Em issions outside the band 5725-5825 MHz:  

Lim it :  –27 dBm / MHz EI RP outside of the band 5715–5835 MHz and addit ionally 

Lim it :  –17 dBm / MHz EI RP within the frequency ranges 5715–5725 and 5825–5835 MHz. 

 

 

C)  FCC &  I C 

 

FCC Part  15 Subpart  E, §15.405  

The provisions of §§ 15.203 and 15.205 are included. 

 

§15.407 (b) (6)  

Unwanted em issions below 1 GHz m ust  com ply with the general field st rength lim its set  forth 

in § 15.209.  

 

§15.407 (b) (7)  

The provisions of §15.205 apply to intent ional radiators operat ing under this sect ion 

 

FCC Part  15, Subpart  C, §15.209, Radiated Em ission Lim its 

 

Frequency in MHz Lim it  (µV/ m)  
Measurement  

distance (m) 
Lim its (dBµV/ m) 

0.009 – 0.49 2400/ F(kHz)@300m 3 (48.5 – 13.8)@300m 

0.49 – 1.705 24000/ F(kHz)@30m 3 (33.8 – 23.0)@30m  

1.705 – 30 30@30m 3 29.5@30m 

 

The m easured values are corrected with an inverse linear distance ext rapolat ion factor (40 

dB/ decade)  according FCC 15.31 (2) .  

 

 

Frequency in MHz Lim it  (µV/ m)  
Measurement  

distance (m) 
Lim its (dBµV/ m) 

30 – 88 100@3m 3 40.0@3m 

88 – 216 150@3m 3 43.5@3m 

216 – 960 200@3m 3 46.0@3m 

960 -  26000 500@3m 3 54.0@3m 

26000 -  40000 500@3m 1 54.0@3m 

 

The m easured values above 26 GHz are corrected with an inverse linear distance ext rapolat ion 

factor (20 dB/ decade) . 
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§15.35(b)  ...,  there is also a lim it  on the radio frequency em issions, as m easured using 

inst rum entat ion with a peak detector funct ion, corresponding to 20 dB above the m axim um  

perm it ted average lim it ....  

 

Used conversion factor:  

• Lim it  (dBµV/ m )  =  20 log (Lim it  (µV/ m ) / 1µV/ m ) 

• Lim it  (dBµV/ m )  =  EIRP [ dBm ]  – 20 log (d [ m ] )  +  104.8 

 

 

Lim it  t ypes ( in result  tables on next  page) :  

RB – Em issions falls into a “Rest r icted Band”  according FCC §§15.205 and 15.209 * )  

UE – “Undesirable Em ission Lim it ”  according FCC §15.407 

BE-RB – Band Edge Lim it  basing on “Rest r icted Band Lim its”  

BE-UE – Band Edge Lim it  basing on “Undesirable Em ission Lim it ”  

* )  Below 1 GHz the lim its of §15.209 are applied for all frequencies. 

 

4.6.3TEST PROTOCOL 

 

Ambient  temperature:  24–29 °C 

Air  Pressure:  1000–1009 hPa 

Humidity:  33–49 %  

W LAN a-Mode; 2 0  MHz; 6  Mbit / s Applied duty cycle  correct ion ( AV)  [ dB] : 

0 .2  

Ch. 

No. 

Ch. 

Center 

Freq. 

[ MHz]  

Spurious 

Freq. 

[ MHz]  

Spurious 

Level 

[ dBµV/ m ]  

Detector RBW  

[ kHz]  

Lim it  

[ dBµV/ m ]  

Margin 

[ dB]  

Lim itType 

36 5180.0 -  -  -  -  -  -  -  

44 5220.0 -  -  -  -  -  -  -  

48 5240.0 -  -  -  -  -  -  -  

149 5745.0 3830.0 44.8 AV 1000.0 54.0 9.2 RB 

157 5785.0 3856.0 45.9 AV 1000.0 54.0 8.1 RB 

165 5825.0 3883.4 57.2 PEAK 1000.0 74.0 16.8 RB 

165 5825.0 3883.4 49.2 AV 1000.0 54.0 4.8 RB 

 

 
W LAN ac- Mode; 2 0  MHz; 8 6 .7  Mbit / s MCS8  Applied duty cycle  correct ion ( AV)  [ dB] : 

0 .2  

Ch. 

No. 

Ch. 

Center 

Freq. 

[ MHz]  

Spurious 

Freq. 

[ MHz]  

Spurious 

Level 

[ dBµV/ m ]  

Detector RBW  

[ kHz]  

Lim it  

[ dBµV/ m ]  

Margin 

[ dB]  

Lim itType 

36 5180.0 4845.0 56.8 PEAK 1000.0 74.0 17.2 RB 

36 5180.0 4845.0 43.6 AV 1000.0 54.0 10.4 RB 

36 5180.0 22107.5 56.4 PEAK 1000.0 74.0 17.7 RB 

36 5180.0 22107.5 42.4 AV 1000.0 54.0 11.6 RB 

44 5220.0 31.5 26.1 QP 100.0 40.0 13.9 RB 

44 5220.0 48.2 32.3 QP 100.0 40.0 7.7 RB 

44 5220.0 83.5 28.3 QP 100.0 40.0 11.7 RB 

44 5220.0 91.4 30.3 QP 100.0 43.5 13.2 RB 

44 5220.0 120.0 31.3 QP 100.0 43.5 12.2 RB 

44 5220.0 161.9 27.0 QP 100.0 43.5 16.5 RB 

44 5220.0 173.8 24.6 QP 100.0 43.5 18.9 RB 

44 5220.0 289.8 23.6 QP 100.0 46.0 22.4 RB 

44 5220.0 480.0 37.2 QP 100.0 46.0 8.8 RB 

44 5220.0 511.1 27.1 QP 100.0 46.0 18.9 RB 

44 5220.0 540.0 39.4 QP 100.0 46.0 6.6 RB 

44 5220.0 607.3 31.7 QP 100.0 46.0 14.3 RB 

44 5220.0 840.0 30.8 QP 100.0 46.0 15.2 RB 
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44 5220.0 4821.1 56.2 PEAK 1000.0 74.0 17.8 RB 

44 5220.0 4821.1 43.7 AV 1000.0 54.0 10.3 RB 

149 5745.0 5724.8 61.0 PEAK 1000.0 74.0 13.1 RB 

157 5785.0 39.2 34.1 QP 100.0 40.0 5.9 RB 

157 5785.0 48.7 29.0 QP 100.0 40.0 11.1 RB 

157 5785.0 85.9 27.6 QP 100.0 40.0 12.4 RB 

157 5785.0 87.5 37.8 QP 100.0 40.0 2.2 RB 

157 5785.0 120.1 32.5 QP 100.0 43.5 11.0 RB 

157 5785.0 480.0 41.1 QP 100.0 46.0 4.9 RB 

157 5785.0 511.2 32.1 QP 100.0 46.0 13.9 RB 

157 5785.0 540.0 38.4 QP 100.0 46.0 7.6 RB 

157 5785.0 607.1 30.3 QP 100.0 46.0 15.8 RB 

165 5825.0 3883.2 56.2 PEAK 1000.0 74.0 17.8 RB 

165 5825.0 3883.2 43.2 AV 1000.0 54.0 10.8 RB 

 

 

Remark:  Please see next  sub-clause for the measurement  plot .  

 

 

COMMENT:  

No ( further)  spurious em issions in the range 20 dB below the lim it  found. Because no 

significant  spurious em issions have been found, the m easurem ent  range for  WLAN a-m ode was 

reduced up to 18 GHz and the m easurem ents for WLAN n-m ode were not  repeated. 
 

 

4.6.4MEASUREMENT PLOT (SHOWING THE HI GHEST VALUE, “WORST CASE”)  

 
WLAN ac-m ode, 20 MHz, CH 36 
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WLAN ac-m ode, 20 MHz, CH 157 

 

 

 
 

WLAN ac-m ode, 20 MHz, CH 44 
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WLAN ac-m ode, 20 MHz, CH 44 

 

4.6.5TEST EQUI PMENT USED 
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4.7 BAND EDGE 

 

Standard FCC Part  15 Subpart  E 

 

The test  w as perform ed according to: 

ANSI  C63.10 

4.7.1TEST DESCRI PTI ON 

 

Please see test  descript ion for the test  case “Spurious Radiated Em issions”  

 

4.7.2TEST REQUI REMENTS /  LI MITS 

 

For band edges connected to a rest r icted band, the lim its are specified in Sect ion 15.209(a)  

 

FCC Part  15, Subpart  C, §15.209, Radiated Em ission Lim its 

 

Frequency in MHz Lim it  (µV/ m)  
Measurement  

distance (m) 
Lim its (dBµV/ m) 

0.009 – 0.49 2400/ F(kHz)@300m 3 (48.5 – 13.8)@300m 

0.49 – 1.705 24000/ F(kHz)@30m 3 (33.8 – 23.0)@30m  

1.705 – 30 30@30m 3 29.5@30m 

 

The m easured values are corrected with an inverse linear distance ext rapolat ion factor (40 

dB/ decade)  according FCC 15.31 (2) .  

 

 

Frequency in MHz Lim it  (µV/ m)  
Measurement  

distance (m) 
Lim its (dBµV/ m) 

30 – 88 100@3m 3 40.0@3m 

88 – 216 150@3m 3 43.5@3m 

216 – 960 200@3m 3 46.0@3m 

960 -  26000 500@3m 3 54.0@3m 

26000 -  40000 500@3m 1 54.0@3m 

 

The m easured values above 26 GHz are corrected with an inverse linear distance ext rapolat ion 

factor (20 dB/ decade) . 

 

§15.35(b)  ...,  there is also a lim it  on the radio frequency em issions, as m easured using 

inst rum entat ion with a peak detector funct ion, corresponding to 20 dB above the m axim um  

perm it ted average lim it ....  

 

Used conversion factor:  Lim it  (dBµV/ m )  =  20 log (Lim it  (µV/ m ) / 1µV/ m ) 
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4.7.3TEST PROTOCOL 

 

Ambient  temperature:  24–29 °C 

Air  Pressure:  1000–1009 hPa 

Humidity:  33–49 %  

W LAN a-Mode; 2 0  MHz; 6  Mbit / s Applied duty cycle  correct ion ( AV)  [ dB] : 

0 .2  

U- NI I -

Subband 

Ch. 

No 

Freq. 

[ MHz]  

Band 

Edge 

Freq. 

[ MHz]  

Spurious 

Level 

[ dByV/ m ]  

Detector RBW  [ kHz]  Lim it  

[ dBµV/ m ]  

Margin 

[ dB]  

1 36 5180.0 5150.0 55.8 PEAK 1000.0 74.0 18.2 

  36 5180.0 5150.0 43.3 AV 1000.0 54.0 10.7 

3 149 5745.0 5725.0 55.1 PEAK 1000.0 78.0 22.9 

  165 5825.0 5850.0 53.1 PEAK 1000.0 78.0 24.9 

 

 
W LAN n-Mode; 2 0  MHz; 7 2 .2  Mbit / s MCS7  Applied duty cycle  correct ion ( AV)  [ dB] : 

0 .1  

U- NI I -

Subband 

Ch. 

No 

Freq. 

[ MHz]  

Band 

Edge 

Freq. 

[ MHz]  

Spurious 

Level 

[ dByV/ m ]  

Detector RBW  [ kHz]  Lim it  

[ dBµV/ m ]  

Margin 

[ dB]  

1 36 5180.0 5150.0 56.4 PEAK 1000.0 74.0 17.6 

  36 5180.0 5150.0 43.2 AV 1000.0 54.0 10.8 

3 149 5745.0 5725.0 59.6 PEAK 1000.0 78.0 18.4 

  165 5825.0 5850.0 53.8 PEAK 1000.0 78.0 24.2 

 

 
W LAN n-Mode; 4 0  MHz; 1 5 0  Mbit / s MCS7  

 

Applied duty cycle  correct ion ( AV)  [ dB] : 

0 .3  

U- NI I -

Subband 

Ch. 

No 

Freq. 

[ MHz]  

Band 

Edge 

Freq. 

[ MHz]  

Spurious 

Level 

[ dByV/ m ]  

Detector RBW  [ kHz]  Lim it  

[ dBµV/ m ]  

Margin 

[ dB]  

1 38 5190.0 5150.0 59.0 PEAK 1000.0 74.0 15.0 

  38 5190.0 5150.0 44.5 AV 1000.0 54.0 9.5 

3 151 5755.0 5725.0 58.0 PEAK 1000.0 78.0 20.0 

  159 5795.0 5850.0 53.5 PEAK 1000.0 78.0 24.5 

 

 
W LAN ac- Mode; 2 0  MHz; 8 6 .7  Mbit / s MCS8  Applied duty cycle  correct ion ( AV)  [ dB] : 

0 .2  

U- NI I -

Subban

d 

Ch. 

No 

Freq. 

[ MHz]  

Band 

Edge 

Freq. 

[ MHz]  

Spurious 

Level 

[ dByV/ m ]  

Detector RBW  [ kHz]  Lim it  

[ dBµV/ m ]  

Margin 

[ dB]  

1 36 5180.0 5150.0 56.4 PEAK 1000.0 74.0 17.7 

  36 5180.0 5150.0 43.3 AV 1000.0 54.0 10.7 

3 149 5745.0 5725.0 69.5 PEAK 1000.0 78.0 8.5 

  165 5825.0 5850.0 57.1 PEAK 1000.0 78.0 20.9 

 

 
W LAN ac- Mode; 4 0  MHz; 2 0 0  Mbit / s MCS9  Applied duty cycle  correct ion ( AV)  [ dB] : 

0 .4  

U- NI I -

Subban

d 

Ch. 

No 

Freq. 

[ MHz]  

Band 

Edge 

Freq. 

[ MHz]  

Spurious 

Level 

[ dByV/ m ]  

Detector RBW  [ kHz]  Lim it  

[ dBµV/ m ]  

Margin 

[ dB]  

1 38 5190.0 5150.0 56.3 PEAK 1000.0 74.0 17.7 

  38 5190.0 5150.0 44.3 AV 1000.0 54.0 9.7 

3 151 5755.0 5725.0 66.1 PEAK 1000.0 78.0 11.9 

  159 5795.0 5850.0 53.5 PEAK 1000.0 78.0 24.5 

 

 



 

  

TEST REPORT REFERENCE:  MDE_HARMAN_1606_FCCc Page 53 of 64 

 

 

 

 
W LAN ac- Mode; 8 0  MHz; 4 3 3 .3  Mbit / s MCS9  Applied duty cycle  correct ion ( AV)  [ dB] : 

0 .7  

U- NI I -

Subband 

Ch. 

No 

Freq. 

[ MHz]  

Band 

Edge 

Freq. 

[ MHz]  

Spurious 

Level 

[ dByV/ m ]  

Detector RBW  [ kHz]  Lim it  

[ dBµV/ m ]  

Margin 

[ dB]  

1 42 5210.0 5150.0 62.6 PEAK 1000.0 74.0 11.4 

  42 5210.0 5150.0 46.3 AV 1000.0 54.0 7.7 

3 155 5775.0 5725.0 53.8 PEAK 1000.0 78.0 24.2 

 

 

Remark:  Please see next  sub-clause for the measurement  plot .  

4.7.4MEASUREMENT PLOT (SHOWING THE HI GHEST VALUE, “WORST CASE”)  

 
WLAN ac-m ode, 80 MHz, CH 155 

4.7.5TEST EQUI PMENT USED 

Radiated Em issions 
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5 TEST EQUI PMENT 

1  Radiated Em issions 

 Lab to perform  radiated em ission tests 

 

Ref.No. Device Nam e Descript ion Manufacturer  Serial Num ber Last  
Calibrat ion 

Calibrat ion  
Due 

1.1  3160-09 Standard Gain 

/  Pyram idal 

Horn Antenna 

26.5 GHz 

EMCO Elekt ronic 

Gm bH 

00083069   

1.2  WHKX 7.0/ 18G-

8SS 

High Pass Filter Wainwright  09   

1.3  5HC3500/ 1800

0-1.2-KK 

High Pass Filter Tr ilithic 200035008   

1.4  Datum  MFS Rubidium  

Frequency 

Norm al MFS 

Datum  Gm bH 002 2015-08 2016-08 

1.5  Fully Anechoic 

Room 

8.80m  x 4.60m  

x 4.05m  ( l x w 

x h)   

Albat ross Projects P26971-647-

001-PRB 

  

1.6  AM 4.0 Antenna m ast  Maturo Gm bH AM4.0/ 180/ 1192

0513 

  

1.7  ESR 7 EMI  Receiver /  

Spect rum  

Analyzer  

Rohde & Schwarz 101424 2014-11 2016-11 

1.8  TT 1.5 WI  Turn Table Maturo Gm bH -    

1.9  Anechoic 

Cham ber 

10.58 x 6.38 x 

6.00 m ³  

Frankonia none 2014-01 2017-01 

1.10  Fluke 177 Digital 

Mult im eter 03 

(Mult im eter)  

Fluke Europe B.V. 86670383 2016-02 2018-02 

1.11  ESI B 26 Spect rum  

Analyzer  

Rohde & Schwarz 830482/ 004 2015-12 2017-12 

1.12  Tilt  device 

Maturo 

(Rohacell)  

Ant r ieb TD1.5-

10kg 

Maturo Gm bH TD1.5-

10kg/ 024/ 37907

09 

  

1.13  5HC2700/ 1275

0-1.5-KK 

High Pass Filter Tr ilithic 9942012   

1.14  AS 620 P Antenna m ast  HD Gm bH 620/ 37   

1.15  NRV-Z1 Sensor Head A Rohde & Schwarz 827753/ 005 2016-05 2017-05 

1.16  4HC1600/ 1275

0-1.5-KK 

High Pass Filter Tr ilithic 9942011   

1.17  ASP 1.2/ 1.8-10 

kg 

Antenna Mast  Maturo Gm bH -    
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Ref.No. Device Nam e Descript ion Manufacturer  Serial Num ber Last  
Calibrat ion 

Calibrat ion  
Due 

1.18  JS4-18002600-

32-5P 

Broadband 

Am plifier 18 

GHz -  26 GHz 

Miteq 849785   

1.19  JS4-00101800-

35-5P 

Broadband 

Am plifier 30 

MHz -  18 GHz 

Miteq 896037   

1.20  HL 562 Ult ralog new 

biconicals 

Rohde & Schwarz 830547/ 003 2015-06 2018-06 

1.21  Opus10 THI  

(8152.00)  

Therm oHygro 

Datalogger 12 

(Environ)  

Lufft  Mess-  und 

Regeltechnik 

Gm bH 

12482 2015-03 2017-03 

1.22  JS4-00102600-

42-5A 

Broadband 

Am plifier 30 

MHz -  26 GHz 

Miteq 619368   

1.23  HFH2-Z2 Loop Antenna Rohde & Schwarz 829324/ 006 2014-11 2017-11 

1.24  FSW 43 Spect rum  

Analyzer  

Rohde & Schwarz 103779 2014-11 2016-11 

1.25  Opus10 TPR 

(8253.00)  

Therm oAirpres

sure 

Datalogger 13 

(Environ)  

Lufft  Mess-  und 

Regeltechnik 

Gm bH 

13936 2015-02 2017-02 

1.26  Chrom a 6404 AC Power 

Source 

Chrom a ATE INC. 64040001304   

1.27  3160-10 Standard Gain 

/  Pyram idal 

Horn Antenna 

40 GHz 

EMCO Elekt ronic 

Gm bH 

00086675   

1.28  HL 562 Ult ralog Log.-per. 

Antenna 

Rohde & Schwarz 100609 2016-04 2019-04 

1.29  PAS 2.5 -  10 kg Antenna Mast  Maturo Gm bH -    

1.30  HF 907 Double- ridged 

horn 

Rohde & Schwarz 102444 2015-05 2018-05 
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2  R&S TS8997 

 EN300328/ 301893 Test  Lab 

 

Ref.No. Device Nam e Descript ion Manufacturer  Serial Num ber Last  
Calibrat ion 

Calibrat ion  
Due 

2.1  OSP120 Switching Unit  

with integrated 

power m eter 

Rohde & Schwarz 101158 2015-08 2016-08 

2.2  A8455-4 4 Way Power 

Divider (SMA)  

 -    

2.3  Fluke 177 Digital 

Mult im eter 03 

(Mult im eter)  

Fluke Europe B.V. 86670383 2016-02 2018-02 

2.4  Opus10 THI  

(8152.00)  

Therm oHygro 

Datalogger 03 

(Environ)  

Lufft  Mess-  und 

Regeltechnik 

Gm bH 

7482 2015-02 2017-02 

2.5  SMB100A Signal 

Generator 9 

kHz -  6 GHz 

Rohde & Schwarz 107695 2014-06 2017-06 

2.6  VT 4002 Clim at ic 

Cham ber 

Vötsch 5856600215001

0 

2016-03 2018-03 

2.7  FSV30 Signal Analyzer 

10 Hz -  30 GHz 

Rohde & Schwarz 103005 2016-02 2018-02 

2.8  SMBV100A Vector Signal 

Generator 9 

kHz -  6 GHz 

Rohde & Schwarz 259291 2013-08 2016-08 

2.9  1515 /  93459 Broadband 

Power Divider 

SMA (Aux)  

Weinschel 

Associates 

LN673   

2.10  Datum , Model:  

MFS 

Rubidium  

Frequency 

Standard 

Datum -Beverly 5489/ 001 2016-06 2017-06 

 

 

The calibrat ion interval is the t im e interval between “Last  Calibrat ion”  and “Calibrat ion Due”  
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6 ANTENNA FACTORS, CABLE LOSS AND SAMPLE CALCULATI ONS 

This chapter contains the antenna factors with their corresponding path loss of the used 

m easurem ent  path for all antennas as well as the insert ion loss of the LI SN. 

 

6.1 LI SN R&S ESH3-Z5 (150 KHZ – 30 MHZ) 

Frequency  Corr .  

LI SN 

insert ion 

loss 
ESH3-

Z5 

cable 

loss 

( incl. 10 

dB 

at ten-
uator)  

MHz  dB  dB dB 

0,15   10,1  0,1 10,0 

5   10,3  0,1 10,2 

7   10,5  0,2 10,3 

10   10,5  0,2 10,3 

12   10,7  0,3 10,4 

14   10,7  0,3 10,4 

16   10,8  0,4 10,4 

18   10,9  0,4 10,5 

20   10,9  0,4 10,5 

22   11,1  0,5 10,6 

24   11,1  0,5 10,6 

26   11,2  0,5 10,7 

28   11,2  0,5 10,7 

30   11,3  0,5 10,8 

 
Sam ple calculat ion 

ULI SN (dB µV)  =  U (dB µV)  +  Corr. (dB) 
U =  Receiver reading 
LI SN I nsert ion loss =  Voltage Division Factor of LI SN 
Corr. =  sum of single correct ion factors of used LI SN, cables, switch units ( if used)   
Linear interpolat ion will be used for frequencies in between the values in the table. 
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6.2 ANTENNA R&S HFH2-Z2 (9 KHZ – 30 MHZ)  

Frequency 

AF  
HFH-Z2) Corr .  

cable 

loss 1 

( inside 

chamber) 

cable 

loss 2 

(outside 

chamber) 

cable 

loss 3 

(switch 

unit )  

cable 

loss 4 

( to 

receiver)  

distance 

corr .  
( -40 dB/  

decade)  

dLimit  
(meas. 

distance 

( lim it )  

dused  
(meas. 

distance 

(used)  

MHz dB (1/ m)  dB  dB dB dB dB dB m  m 

0,009 20,50 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,01 20,45 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,015 20,37 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,02 20,36 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,025 20,38 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,03 20,32 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,05 20,35 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,08 20,30 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,1 20,20 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,2 20,17 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,3 20,14 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,49 20,12 -79,6  0,1 0,1 0,1 0,1 -80 300 3 

0,490001 20,12 -39,6  0,1 0,1 0,1 0,1 -40 30 3 

0,5 20,11 -39,6  0,1 0,1 0,1 0,1 -40 30 3 

0,8 20,10 -39,6  0,1 0,1 0,1 0,1 -40 30 3 

1 20,09 -39,6  0,1 0,1 0,1 0,1 -40 30 3 

2 20,08 -39,6  0,1 0,1 0,1 0,1 -40 30 3 

3 20,06 -39,6  0,1 0,1 0,1 0,1 -40 30 3 

4 20,05 -39,5  0,2 0,1 0,1 0,1 -40 30 3 

5 20,05 -39,5  0,2 0,1 0,1 0,1 -40 30 3 

6 20,02 -39,5  0,2 0,1 0,1 0,1 -40 30 3 

8 19,95 -39,5  0,2 0,1 0,1 0,1 -40 30 3 

10 19,83 -39,4  0,2 0,1 0,2 0,1 -40 30 3 

12 19,71 -39,4  0,2 0,1 0,2 0,1 -40 30 3 

14 19,54 -39,4  0,2 0,1 0,2 0,1 -40 30 3 

16 19,53 -39,3  0,3 0,1 0,2 0,1 -40 30 3 

18 19,50 -39,3  0,3 0,1 0,2 0,1 -40 30 3 

20 19,57 -39,3  0,3 0,1 0,2 0,1 -40 30 3 

22 19,61 -39,3  0,3 0,1 0,2 0,1 -40 30 3 

24 19,61 -39,3  0,3 0,1 0,2 0,1 -40 30 3 

26 19,54 -39,3  0,3 0,1 0,2 0,1 -40 30 3 

28 19,46 -39,2  0,3 0,1 0,3 0,1 -40 30 3 

30 19,73 -39,1  0,4 0,1 0,3 0,1 -40 30 3 

 
Sam ple calculat ion 

E (dB µV/ m)  =  U (dB µV)  +  AF (dB 1/ m)  +  Corr. (dB) 
U =  Receiver reading 
AF =  Antenna factor 
Corr. =  sum of single correct ion factors of used cables, switch unit , distance correct ion, amplif ier ( if applicable) 
distance correct ion =  -40 *  LOG (dLimit/  dused) 
Linear interpolat ion will be used for frequencies in between the values in the table. 
Table shows an ext ract of values 
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6.3 ANTENNA R&S HL562 (30 MHZ – 1 GHZ)  

( dLim it =  3  m )  

Frequency 

AF  
R&S 

HL562 Corr.  

cable 

loss 1 

( inside 

chamber) 

cable 

loss 2 

(outside 

chamber) 

cable 

loss 3 

(switch 

unit )  

cable 

loss 4 

( to 

receiver)  

distance 

corr .  
( -20 dB/  

decade)  

dLimit  
(meas. 

distance 

( lim it )  

dused  
(meas. 

distance 

(used)  

MHz dB (1/ m)  dB  dB dB dB dB dB m  m 

30 18,6 0,6  0,29 0,04 0,23 0,02 0,0 3 3 

50 6,0 0,9  0,39 0,09 0,32 0,08 0,0 3 3 

100 9,7 1,2  0,56 0,14 0,47 0,08 0,0 3 3 

150 7,9 1,6  0,73 0,20 0,59 0,12 0,0 3 3 

200 7,6 1,9  0,84 0,21 0,70 0,11 0,0 3 3 

250 9,5 2,1  0,98 0,24 0,80 0,13 0,0 3 3 

300 11,0 2,3  1,04 0,26 0,89 0,15 0,0 3 3 

350 12,4 2,6  1,18 0,31 0,96 0,13 0,0 3 3 

400 13,6 2,9  1,28 0,35 1,03 0,19 0,0 3 3 

450 14,7 3,1  1,39 0,38 1,11 0,22 0,0 3 3 

500 15,6 3,2  1,44 0,39 1,20 0,19 0,0 3 3 

550 16,3 3,5  1,55 0,46 1,24 0,23 0,0 3 3 

600 17,2 3,5  1,59 0,43 1,29 0,23 0,0 3 3 

650 18,1 3,6  1,67 0,34 1,35 0,22 0,0 3 3 

700 18,5 3,6  1,67 0,42 1,41 0,15 0,0 3 3 

750 19,1 4,1  1,87 0,54 1,46 0,25 0,0 3 3 

800 19,6 4,1  1,90 0,46 1,51 0,25 0,0 3 3 

850 20,1 4,4  1,99 0,60 1,56 0,27 0,0 3 3 

900 20,8 4,7  2,14 0,60 1,63 0,29 0,0 3 3 

950 21,1 4,8  2,22 0,60 1,66 0,33 0,0 3 3 

1000 21,6 4,9  2,23 0,61 1,71 0,30 0,0 3 3 

 

( dLim it =  1 0  m )  

30 18,6 -9,9  0,29 0,04 0,23 0,02 -10,5 10 3 

50 6,0 -9,6  0,39 0,09 0,32 0,08 -10,5 10 3 

100 9,7 -9,2  0,56 0,14 0,47 0,08 -10,5 10 3 

150 7,9 -8,8  0,73 0,20 0,59 0,12 -10,5 10 3 

200 7,6 -8,6  0,84 0,21 0,70 0,11 -10,5 10 3 

250 9,5 -8,3  0,98 0,24 0,80 0,13 -10,5 10 3 

300 11,0 -8,1  1,04 0,26 0,89 0,15 -10,5 10 3 

350 12,4 -7,9  1,18 0,31 0,96 0,13 -10,5 10 3 

400 13,6 -7,6  1,28 0,35 1,03 0,19 -10,5 10 3 

450 14,7 -7,4  1,39 0,38 1,11 0,22 -10,5 10 3 

500 15,6 -7,2  1,44 0,39 1,20 0,19 -10,5 10 3 

550 16,3 -7,0  1,55 0,46 1,24 0,23 -10,5 10 3 

600 17,2 -6,9  1,59 0,43 1,29 0,23 -10,5 10 3 

650 18,1 -6,9  1,67 0,34 1,35 0,22 -10,5 10 3 

700 18,5 -6,8  1,67 0,42 1,41 0,15 -10,5 10 3 

750 19,1 -6,3  1,87 0,54 1,46 0,25 -10,5 10 3 

800 19,6 -6,3  1,90 0,46 1,51 0,25 -10,5 10 3 

850 20,1 -6,0  1,99 0,60 1,56 0,27 -10,5 10 3 

900 20,8 -5,8  2,14 0,60 1,63 0,29 -10,5 10 3 

950 21,1 -5,6  2,22 0,60 1,66 0,33 -10,5 10 3 

1000 21,6 -5,6  2,23 0,61 1,71 0,30 -10,5 10 3 

 
Sam ple calculat ion 

E (dB µV/ m)  =  U (dB µV)  +  AF (dB 1/ m)  +  Corr. (dB) 
U =  Receiver reading 
AF =  Antenna factor 
Corr. =  sum of single correct ion factors of used cables, switch unit , distance correct ion, amplif ier ( if applicable) 
distance correct ion =  -20 *  LOG (dLimit/  dused) 
Linear interpolat ion will be used for frequencies in between the values in the table. 
Tables show an ext ract of values. 
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6.4 ANTENNA R&S HF907 (1 GHZ – 18 GHZ)  

Frequency 

AF  
R&S 

HF907 Corr.  

cable 

loss 1 

( relay +  

cable 

inside 

chamber) 

cable 

loss 2 

(outside 

chamber) 

cable 

loss 3 

(switch 

unit , 

at ten-
uator & 

pre-amp)  

cable 

loss 4 ( to 

receiver)      

MHz dB (1/ m)  dB  dB dB dB dB     

1000 24,4 -19,4  0,99 0,31 -21,51 0,79     

2000 28,5 -17,4  1,44 0,44 -20,63 1,38     

3000 31,0 -16,1  1,87 0,53 -19,85 1,33     

4000 33,1 -14,7  2,41 0,67 -19,13 1,31     

5000 34,4 -13,7  2,78 0,86 -18,71 1,40     

6000 34,7 -12,7  2,74 0,90 -17,83 1,47     

7000 35,6 -11,0  2,82 0,86 -16,19 1,46     

                   

Frequency 

AF  
R&S 

HF907 Corr.  

cable 

loss 1 

( relay 

inside 

chamber) 

cable 

loss 2 

( inside 

chamber) 

cable 

loss 3 

(outside 

chamber) 

cable 

loss 4 

(switch 

unit , 

at ten-
uator & 

pre-amp)  

cable 

loss 5 ( to 

receiver)  

used  
for   
FCC 
15.247 

MHz dB (1/ m)  dB  dB dB dB dB dB   

3000 31,0 -23,4  0,47 1,87 0,53 -27,58 1,33   

4000 33,1 -23,3  0,56 2,41 0,67 -28,23 1,31   

5000 34,4 -21,7  0,61 2,78 0,86 -27,35 1,40   

6000 34,7 -21,2  0,58 2,74 0,90 -26,89 1,47   

7000 35,6 -19,8  0,66 2,82 0,86 -25,58 1,46   

                   

Frequency 

AF  
R&S 

HF907 Corr.  

cable 

loss 1 

( relay 

inside 

chamber) 

cable 

loss 2 

(High 

Pass)  

cable 

loss 3 

(pre-

amp)  

cable 

loss 4 

( inside 

chamber) 

cable 

loss 5 

(outside 

chamber) 

cable 

loss 6 

( to 

receiver)  

MHz dB (1/ m)  dB  dB dB dB dB dB dB 

7000 35,6 -57,3  0,56 1,28 -62,72 2,66 0,94 1,46 

8000 36,3 -56,3  0,69 0,71 -61,49 2,84 1,00 1,53 

9000 37,1 -55,3  0,68 0,65 -60,80 3,06 1,09 1,60 

10000 37,5 -56,2  0,70 0,54 -61,91 3,28 1,20 1,67 

11000 37,5 -55,3  0,80 0,61 -61,40 3,43 1,27 1,70 

12000 37,6 -53,7  0,84 0,42 -59,70 3,53 1,26 1,73 

13000 38,2 -53,5  0,83 0,44 -59,81 3,75 1,32 1,83 

14000 39,9 -56,3  0,91 0,53 -63,03 3,91 1,40 1,77 

15000 40,9 -54,1  0,98 0,54 -61,05 4,02 1,44 1,83 

16000 41,3 -54,1  1,23 0,49 -61,51 4,17 1,51 1,85 

17000 42,8 -54,4  1,36 0,76 -62,36 4,34 1,53 2,00 

18000 44,2 -54,7  1,70 0,53 -62,88 4,41 1,55 1,91 

 
Sam ple calculat ion 

E (dB µV/ m)  =  U (dB µV)  +  AF (dB 1/ m)  +  Corr. (dB) 
U =  Receiver reading 
AF =  Antenna factor 
Corr. =  sum of single correct ion factors of used cables, switch unit , distance correct ion, amplif ier ( if applicable) 
Linear interpolat ion will be used for frequencies in between the values in the table. 
Tables show an ext ract of values. 
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6.5 ANTENNA EMCO 3160-09 (18 GHZ – 26.5 GHZ) 

Frequency 

AF  
EMCO 

3160-09 Corr.  

cable 

loss 1 

( inside 

chamber) 

cable 

loss 2 

(pre-

amp)  

cable 

loss 3 

( inside 

chamber) 

cable 

loss 4 

(switch 

unit )  

cable 

loss 5 

( to 

receiver)  

MHz dB (1/ m)  dB  dB dB dB dB dB 

18000 40,2 -23,5  0,72 -35,85 6,20 2,81 2,65 

18500 40,2 -23,2  0,69 -35,71 6,46 2,76 2,59 

19000 40,2 -22,0  0,76 -35,44 6,69 3,15 2,79 

19500 40,3 -21,3  0,74 -35,07 7,04 3,11 2,91 

20000 40,3 -20,3  0,72 -34,49 7,30 3,07 3,05 

20500 40,3 -19,9  0,78 -34,46 7,48 3,12 3,15 

21000 40,3 -19,1  0,87 -34,07 7,61 3,20 3,33 

21500 40,3 -19,1  0,90 -33,96 7,47 3,28 3,19 

22000 40,3 -18,7  0,89 -33,57 7,34 3,35 3,28 

22500 40,4 -19,0  0,87 -33,66 7,06 3,75 2,94 

23000 40,4 -19,5  0,88 -33,75 6,92 3,77 2,70 

23500 40,4 -19,3  0,90 -33,35 6,99 3,52 2,66 

24000 40,4 -19,8  0,88 -33,99 6,88 3,88 2,58 

24500 40,4 -19,5  0,91 -33,89 7,01 3,93 2,51 

25000 40,4 -19,3  0,88 -33,00 6,72 3,96 2,14 

25500 40,5 -20,4  0,89 -34,07 6,90 3,66 2,22 

26000 40,5 -21,3  0,86 -35,11 7,02 3,69 2,28 

26500 40,5 -21,1  0,90 -35,20 7,15 3,91 2,36 

 
Sam ple calculat ion 

E (dB µV/ m)  =  U (dB µV)  +  AF (dB 1/ m)  +  Corr. (dB) 
U =  Receiver reading 
AF =  Antenna factor 
Corr. =  sum of single correct ion factors of used cables, switch unit , distance correct ion, amplif ier ( if applicable) 
Linear interpolat ion will be used for frequencies in between the values in the table. 
Table shows an ext ract of values. 
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6.6 ANTENNA EMCO 3160-10 (26.5 GHZ – 40 GHZ) 

Frequency 

AF  
EMCO 

3160-10 Corr.  

cable 

loss 1 

( inside 

chamber) 

cable 

loss 2 

(outside 

chamber) 

cable 

loss 3 

(switch 

unit )  

cable 

loss 4 

( to 

receiver)  

distance 

corr .  
( -20 dB/  

decade)  

dLimit  
(meas. 

distance 

( lim it )  

dused  
(meas. 

distance 

(used)  

GHz dB (1/ m)  dB  dB dB dB dB dB m  m 

26,5 43,4 -11,2  4,4       -15,6 3 0,5 

27,0 43,4 -11,2  4,4       -15,6 3 0,5 

28,0 43,4 -11,1  4,5       -15,6 3 0,5 

29,0 43,5 -11,0  4,6       -15,6 3 0,5 

30,0 43,5 -10,9  4,7       -15,6 3 0,5 

31,0 43,5 -10,8  4,7       -15,6 3 0,5 

32,0 43,5 -10,7  4,8       -15,6 3 0,5 

33,0 43,6 -10,7  4,9       -15,6 3 0,5 

34,0 43,6 -10,6  5,0       -15,6 3 0,5 

35,0 43,6 -10,5  5,1       -15,6 3 0,5 

36,0 43,6 -10,4  5,1       -15,6 3 0,5 

37,0 43,7 -10,3  5,2       -15,6 3 0,5 

38,0 43,7 -10,2  5,3       -15,6 3 0,5 

39,0 43,7 -10,2  5,4       -15,6 3 0,5 

40,0 43,8 -10,1  5,5       -15,6 3 0,5 

 
Sam ple calculat ion 

E (dB µV/ m)  =  U (dB µV)  +  AF (dB 1/ m)  +  Corr. (dB) 
U =  Receiver reading 
AF =  Antenna factor 
Corr. =  sum of single correct ion factors of used cables, switch unit , distance correct ion, amplif ier ( if applicable) 
Linear interpolat ion will be used for frequencies in between the values in the table. 
distance correct ion =  -20 *  LOG (dLimit/  dused) 
Linear interpolat ion will be used for frequencies in between the values in the table. 
Table shows an ext ract of values. 
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7 SETUP DRAWI NGS 

 

 

 
Draw ing 1 : Setup in the Anechoic cham ber. For m easurem ents below 1 GHz the ground was 

replaced by a conduct ing groundplane. 

 

 

 

 

  
 

Draw ing 2 : Setup for conducted radio tests.  

 

Shielded RF cable 

Rubidium  

Frequency 
Standard 

OUT 

(object  

under test )  

Spect rum  

Analyser 



 

  

TEST REPORT REFERENCE:  MDE_HARMAN_1606_FCCc Page 64 of 64 

 

8 MEASUREMENT UNCERTAI NTI ES 

 

 

Test  Case Param eter  Uncerta inty 

AC Power Line Power 

 

±  3.4 dB 

Field St rength of spurious radiat ion Power 

 

±  5.5 dB 

6 dB /  26 dB /  99%  Bandwidth Power 

Frequency 

±  2.9 dB 

±  11.2 kHz 

Conducted Output  Power Power 

 

±  2.2 dB 

Band Edge Com pliance Power 

Frequency 

±  2.2 dB 

±  11.2 kHz 

Frequency Stabilit y Frequency 

 

±  25 Hz 

Power Spect ral Density Power 

 

±  2.2 dB 

 
 

9 PHOTO REPORT 

 

Please see separate photo report .  
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