RHEINTECH

Engineering Solutions & Electromagnetic Compatibility Services

VEGA Grieshaber KG
Am Hohenstein 113
D-77761 Schiltach
Germany

MODEL: VEGAPULS 69
FCC ID: O6QPS60XW1
IC: 3892A-PS60XW1

March 16, 2017

Standards Referenced for this Report

Part 2: October 2015 Frequency Allocations and Radio Treaty Matters; General Rules and Regulations

Part 15: October 2015 | Radio Frequency Devices - §15.209: Radiated Emissions Limits

RSS-Gen General Requirements for Compliance of Radio Apparatus

RSS-211 Level Probing Radar Equipment

ANSI C63.10-2013 Am_erican Nati_onal Standgrd of Procedures for Compliance Testing of
Unlicensed Wireless Devices

American National Standard for Methods of Measurement of Radio-Noise

ANSI C63.4-2014 Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of

9 kHz to 40 GHz

Frequency Range Output Power (W) Frequency Tolerance L .
(GH2) Conducted (opm) Emission Designator
77 0.0024* N/A N/A

* +/-1 dBm deviation from original power value well within uncertainty of RF power measurement

We, the undersigned, hereby declare that the equipment tested and referenced in this report conforms to the
identified standard(s) as described in this attached test record. No modifications were made to the equipment
during testing in order to achieve compliance with these standards. Furthermore, there was no deviation from,
additions to, or exclusions from, the above standards for Certification methodology.

Signature: . Date: March 16, 2017

Typed/Printed Name: Desmond Fraser Position: President
Lo Eocboat”

Signature: = Date: March 16, 2017

Typed/Printed Name: Daniel Baltzell Position: Test Engineer
Document Number: 2016254-209

This report may not be reproduced, except in full, without the full written approval of Rhein Tech
Laboratories, Inc. and VEGA Grieshaber KG. Test results relate only to the item tested.

These test(s) are accredited under Rhein Tech Laboratories, Inc. ISO/IEC 17025 accreditation issued by
ANAB. Refer to certificate and scope of accreditation AT-1445.

360 Herndon Pkwy | Suite 1400 | Herndon | Virginia | 20170
Phone: 703.689.0368 | Fax: 703.689.2056 | www.rheintech.com



http://www.rheintech.com/

Rhein Tech Laboratories Client: VEGA Grieshaber KG

360 Herndon Parkway Model: VEGAPULS 69

Suite 1400 ID’s: O6QPS60XW1/3892A-PS60XW 1
Herndon, VA 20170 Standards: FCC 15.209/IC RSS-211
http://www.rheintech.com Report Number: 2016254-209

Table of Contents

N 1= Y =T =Y I [0 0] 1 0 = L o] o [ 7
R R Yo o] o PSP PPPPP TR PSPPI 7
R =T B o Vo YOO PP PO TP PPPRPPO 7
1.3 Related SUDMITTAI(S)/GIANT(S) ....vveteiireiieiiiiie ettt bttt e e s bt e s e sb e e e e nbreeeennnnes 7
1.4 Other Related Application REPOIt IEEIMS .......ooiiiiiieiiiii et eneees 7
ST\, oo 11 [0%= 1 o o E- ST 7

2 TeSted SYSIEM DELAIIS .......oeiiiiiiiee ittt e et e e e e e e e e e e e e 8
2.1 TeSt CONfIQUIALIONS ... .veeeeeiiiiee ettt ettt e e et e e e sttt e e e aa bt e e e ea b et e e e st et e e s anbb e e e e anbr e e e e anbreeeeannns 9
2.2 Test Distance and EXercisSing the EUT .......ooviii it e e stre e e e e e st e e e e e e 13

3 Conducted Limits - FCC 815.207, IC RSS-GEN ...coooeiieeee e 14
3.1 Conducted EmisSSioN LIMItS TESE DAA ........ccuuuiiiiiiiiiiiiiie e eeee ettt e e e s ee et e e e s e s sssba s s e sssersrsbaseeeaaes 14

3.1.1 Test Configuration #L (TC HL) ....uuuuuuueiereieiiieieieieieueeererernrererrrrere—————————————————. 14
3.1.2 Test Configuration #2 (TC H2) ....uuuuuuuererereiiieiereueiereeererninrnrrrrrrr———————————————————. 16
3.1.3 Test Configuration #3 (TC #3) ....uueiie ettt 18

4 Modulated Bandwidth — ANSI C63.10 6.9; IC RSS-211 5.1(8) ..vveeerrvrreeeirirreieiniirieesnnreeesninreeesninneeessnneees 20
4.1 Modulated BandWidth TeSt PrOCEAUIE ........cceuueiiieiee ettt e e e e e e e s e e e ae e e s et e eeeaaees 20
4.2 Modulated BandWidth TESE DAtal........cccieruiiieiiieiieee et e et e et e e e et s e et e e e e s et e s esat s esssaseesetassesernrees 20

5 Radiated Emission Limits - FCC 815.209; IC RSS-Gen, IC RSS-211 5.3 ....coiiiiiiiiiiiieieee e 23
5.1 Radiated EmMIiSSION LiMItS TSt PrOCEAUIE .....ccuueiiieee ettt e e e et e e et e e st e e eeaaaas 23
5.2 Field Strength CalCUIALION .........ooeviiiiiiiiiieieieieieeeeeeee ettt e ettt et et eeeeaeeeeeeeaeaesesessessesesssssesssesesasnsnnnnes 23
5.3 Radiated EMISSIONS TESE DALA.......cicuuuiiiiiiiiiiii e e e e e e st e e s et e s e eaa e et s ta e e raba e s esaaa e ssbaneeseernss 24

5.3.1 Radiated Emissions Below 1 GHz, FCC 8§15.209; IC RSS-Gen........ccccceeeveeevevennnne. 24

5.3.2 Radiated Emissions Carrier, EUT in Containers, FCC 815.209; IC RSS-211 5.3(b) 28

5.3.2.1 Fiberglass Tank
28

5.3.2.2 Steel Drum
52

5.3.2.3 Concrete Drum
76

B CONCIUSION ... 100

2 0f 115


http://www.rheintech.com/

Rhein Tech Laboratories Client: VEGA Grieshaber KG

360 Herndon Parkway Model: VEGAPULS 69

Suite 1400 ID’s: O6QPS60XW1/3892A-PS60XW 1
Herndon, VA 20170 Standards: FCC 15.209/IC RSS-211
http://www.rheintech.com Report Number: 2016254-209

Table of Tables

Table 2-1:
Table 2-2:
Table 2-3:
Table 2-4:
Table 2-5:
Table 3-1:
Table 4-1:
Table 4-2:
Table 5-1:
Table 5-2:
Table 5-3:
Table 5-4:
Table 5-5:
Table 5-6:
Table 5-7:
Table 5-8:
Table 5-9:

Table 5-10:
Table 5-11:
Table 5-12:
Table 5-13:
Table 5-14:
Table 5-15:
Table 5-16:
Table 5-17:
Table 5-18:
Table 5-19:
Table 5-20:
Table 5-21:
Table 5-22:
Table 5-23:
Table 5-24:
Table 5-25:
Table 5-26:
Table 5-27:
Table 5-28:
Table 5-29:
Table 5-30:
Table 5-31:
Table 5-32:
Table 5-33:
Table 5-34:
Table 5-35:
Table 5-36:
Table 5-37:
Table 5-38:
Table 5-39:
Table 5-40:
Table 5-41:
Table 5-42:
Table 5-43:
Table 5-44:
Table 5-45:
Table 5-46:

St (01T o] g =T oL AU o [=T g = A (L ) PSRRI 8
Additional Test EQUIPMENT USE..........cuuiiiiiie e e e st r e e e e e st e e e e e e e e aanreneees 8
Test CoNfIGUratioN #L (TC L) ....uii ettt et e s e b e e e e e s e e e e anenes 9
Test Configuration #2 (TC H2) ....coi ittt e e s 10
Test Configuration #3 (TC H3) ...eeii it e e e e e nnns 11
Conducted Line EMISSIONS TeSt EQUIPMENT .........iiiiiiiiiieiiiieie ittt 19
Modulated Bandwidth DAta ............coeiiiiiiiiiiiiiiie e s et ee e e e e s s e e e ee e e e e nanes 22
Modulated Bandwidth Test EQUIPIMENT .......ccoiiiiiiiiiiiee et e e 22
Digital Radiated Emissions Test Data - TC #1; Concrete CONtainer ........ccccceeeevviicvvveeeeeeesiiinnns 24
Digital Radiated Emissions Test Data - TC #1; Metal CONtainer ...........cccccvevveeeiiiicvinieeeeeeeeninns 24
Digital Radiated Emissions Test Data - TC #1; Fiberglass Container ..........ccccccoevvcvvveeeeeeeeininnns 24
Digital Radiated Emissions Test Data - TC #2; Concrete Container .............ccccoeeeeeeeeeeeeeneeeen. 25
Digital Radiated Emissions Test Data - TC #2; Metal Container ................cccccoooeeieei e, 25
Digital Radiated Emissions Test Data - TC #2; Fiberglass Container .........ccccccoovvecvieieneeeeiinnnns 25
Digital Radiated Emissions Test Data - TC #3; Concrete CoNtainer ........ccccccveeeveiciviiieeeeeeeenenns 26
Digital Radiated Emissions Test Data - TC #3; Metal CONtaiNer ...........ccccvvvvveeeiiiiiiiieeeee e 26
Digital Radiated Emissions Test Data - TC #3; Fiberglass Container ..........ccccccoevevveieeeeeeiinnns 26
Digital Radiated EmiSSions TeSt EQUIPMENT ........ooiiiiiiiiiiiee ettt 27
Radiated Emissions (30-1000 MHZ) (TC #1) ...uuiiiiiiiieee ettt et e e e e 28
Radiated EmIissions (1 — 2 GHZ) (TCH#1)...cooooi i, 29
Radiated EmIssions (2 —4 GHZ) (TCH#1)...cooooi i, 30
Radiated Emissions (4 — 8.2 GHZ) (TC #1)....cooooiiiiiii e, 31
Radiated Emissions (8.2 — 12.4 GHZ) (TC #H#1)...cccoi i, 32
Radiated Emissions (12.4 — 18 GHZ) (TC H1)...ccoooi i, 33
Radiated Emissions (18 — 26.5 GHZ) (TC H#1)....ccooi i, 34
Radiated EmIsSIions (26.5 — 40 GHZ) (TC #L1).....uiiiiiiiiiiiiiiee ittt 35
Radiated Emissions (30-1000 MH2Z) (TC #2) ....uueiiiiiiiee ittt e e e 36
Radiated EMISSIONS (1 — 2 GHZ) (TC #2)...eiiiiiiiiii ittt ee e 37
Radiated EMISSIONS (2 — 4 GHZ) (TC #2)...eiiiiiiiiii ettt 38
Radiated EMISSIONS (4 — 8.2 GHZ) (TC #2)..eiiiuiiie ittt e e 39
Radiated EmISSIONS (8.2 — 12.4 GHZ) (TC #2)....eiiiiiiiei ittt 40
Radiated Emissions (12.4 — 18 GHZ) (TC #2)...ccoo oo, 41
Radiated Emissions (18 — 26.5 GHZ) (TC #2)....ccooiiiiiiiee 42
Radiated Emissions (26.5 — 40 GHZ) (TC #2)...ccooii i, 43
Radiated Emissions (30 — 1000 MHZ) (TC #3) .cceeiiiiiieieeeee 44
Radiated Emissions (1 =2 GHZ) (TC#3)..cooiiii i, 45
Radiated EMISSIONS (2 — 4 GHZ) (TC #3)..ueiiiiiiiiii ittt ee e 46
Radiated EMISSIONS (4 — 8.2 GHZ) (TC #3).eeiiitiiieiiiiiee ittt ee e 47
Radiated EmisSions (8.2 — 12.4 GHZ) (TC #3)....uiiiiiiiei ittt 48
Radiated EmisSions (12.4 — 18 GHZ) (TC #3)....uutiiiiiiiiiiiiiee ittt 49
Radiated EmisSions (18 — 26.5 GHZ) (TC #3).....uiiiiiiiieiiiiiee ittt 50
Radiated EmIsSIioNns (26.5 — 40 GHZ) (TC #3)....uuiiiiiiiieeiiiiiee ittt steee et svaeee e 51
Radiated Emissions (30 — 1000 MHZ) (TC #1) ..ccoiiiuiiiiiieee et 52
Radiated EMISSIONS (1 — 2 GHZ) (TC HL)...uuiiiiiieaiiiiiieiie ettt e e e e 53
Radiated EMISSIONS (2 — 4 GHZ) (TC HL)...uuiiiiiieeiiiiiiiee ettt et e e e 54
Radiated EmMISSioNS (4 — 8.2 GHZ) (TC L) ..uuiiiiiiiiiiiiiii et e e 55
Radiated EmIssions (8.2 — 12.4 GHZ) (TC #1)..cici ittt 56
Radiated Emissions (12.4 — 18 GH2Z) (TC #1).cciiii ittt 57
Radiated EmIsSSIioNs (18 — 26.5 GHZ) (TC #L1).....uiiiiiiiiiiiiiiee ettt steee e iaeee e 58
Radiated EmISSIONS (26.5 — 40 GHZ) (TC #L1)....uuiiiiiiieiiiiiiee ittt iaeee e 59
Radiated Emissions (30 — 1000 MH2Z) (TC #2) ...eoiiiiuiieieiiiiee ettt eiaeee e 60
Radiated EMISSIONS (1 — 2 GHZ) (TC #2)..uueiiiiiiiiie ittt aaeee e 61
Radiated EMISSIONS (2 — 4 GHZ) (TC #2)..uuiiiiiiiiee ettt ee e 62
Radiated EMISSIONS (4 — 8.2 GHZ) (TC H2)..eiiiuiiie ittt aae e e 63

30f115


http://www.rheintech.com/

Rhein Tech Laboratories Client: VEGA Grieshaber KG

360 Herndon Parkway Model: VEGAPULS 69

Suite 1400 ID’s: O6QPS60XW1/3892A-PS60XW1
Herndon, VA 20170 Standards: FCC 15.209/IC RSS-211
http://www.rheintech.com Report Number: 2016254-209

Table 5-47: Radiated EmIsSIions (8.2 — 12.4 GHZ) (TC #2)...uuuuiiieee e e e e seeitte e e e e e sstarae e e e e e s e nnnanne s 64
Table 5-48: Radiated Emissions (12.4 — 18 GHZ) (TC #2)....cccuuiiiieeeiesiiieie et ee e ssrarae e e e e e s nnranae s 65
Table 5-49: Radiated Emissions (18 — 26.5 GHZ) (TC #2)....ccuuuiiiiee e re et e e e s nnvanne s 66
Table 5-50: Radiated Emissions (26.5 — 40 GHZ) (TC #2)....cccuuiiiiee et re et e e e s nnnanne s 67
Table 5-51: Radiated Emissions (30 — 1000 MHZ) (TC #3) ....uuuriiireeiiiiiiiiire e s seriirre e e e e e s s snreraeee e e e s e nnennaees 68
Table 5-52:  Radiated EmMISSioNS (1 — 2 GHZ) (TC #3)....uuiiiiiiiiieiiiiie ettt 69
Table 5-53:  Radiated EMISSIONS (2 — 4 GHZ) (TC #3)....uuiiiiiiiii ittt 70
Table 5-54: Radiated EMISSIONS (4 — 8.2 GHZ) (TC #3)...utiiiiuiiiieiiiiie ettt ettt 71
Table 5-55:  Radiated EmIssions (8.2 — 12.4 GHZ) (TC #3)....uuuiiiiiiiiieiiiiie ettt 72
Table 5-56: Radiated Emissions (12.4 — 18 GH2Z) (TC #3)...iuuuiiiiiiiie ittt 73
Table 5-57: Radiated Emissions (18 — 26.5 GH2Z) (TC #3)....uuutiiiiiiiieiiiiie et 74
Table 5-58: Radiated Emissions (26.5 — 40 GHZ) (TC #3)....cccuuiiiiee it re e e e e s nranne s 75
Table 5-59: Radiated Emissions (30 — 1000 MHZ) (TC #1) ...uuuuuiiiieeiiiiiiieiee et ee e e et e e e e e s e nneenne s 76
Table 5-60: Radiated Emissions (1 —2 GHZ) (TCH1)...coooii i, 77
Table 5-61: Radiated EmIssions (2 =4 GHZ) (TC H1)...coooiiiiiiii e, 78
Table 5-62: Radiated Emissions (4 — 8.2 GHZ) (TC #1)....coooiii i, 79
Table 5-63: Radiated EmIssions (8.2 — 12.4 GHZ) (TC #1)...uuuiiiiiiiiie ittt 80
Table 5-64: Radiated EmIssions (12.4 — 18 GHZ) (TC #1)...ccuuuiiiiiiiie ittt 81
Table 5-65: Radiated Emissions (18 — 26.5 GHZ) (TC #1)....cuuuiiiiiiiiieiiiiie ettt 82
Table 5-66: Radiated Emissions (26.5 — 40 GHZ) (TC #1)...ocuuuiiiiiiiiie it 83
Table 5-67: Radiated Emissions (30 — 1000 MHZ) (TC #2) .....uuiiiiiiiieiiiiiee ettt 84
Table 5-68: Radiated EMISSioNS (1 — 2 GHZ) (TC #2).....uuiiiiiiiie ittt 85
Table 5-69: Radiated EmIssions (2 — 4 GHZ) (TC #2)..ooo oo, 86
Table 5-70: Radiated Emissions (4 — 8.2 GHZ) (TC #2)...ocooiii i, 87
Table 5-71: Radiated Emissions (8.2 — 12.4 GHZ) (TC #2)...coooieiiiiieee, 88
Table 5-72: Radiated Emissions (12.4 — 18 GHZ) (TC #2)...ccvooiiiiiieee 89
Table 5-73: Radiated Emissions (18 — 26.5 GHZ) (TC #2)....cooviiieiiieee, 90
Table 5-74: Radiated Emissions (26.5 — 40 GHZ) (TC #2)...ccoooii i, 91
Table 5-75: Radiated Emissions (30 — 1000 MHZ) (TC #3) ....uutieiiiiiieiiiiie ettt 92
Table 5-76: Radiated EmISSioNs (1 — 2 GHZ) (TC #3)....uuiiiiiiiiie ittt 93
Table 5-77:  Radiated EMISSIONS (2 — 4 GHZ) (TC #3)....uuiiiiiiiiii ettt 94
Table 5-78: Radiated EMISSIONS (4 — 8.2 GHZ) (TC #3)..uuuiiiiiiii ittt 95
Table 5-79:  Radiated EmIssions (8.2 — 12.4 GHZ) (TC #3)...uuuiiiiiiiiie ittt 96
Table 5-80: Radiated Emissions (12.4 — 18 GHZ) (TC #3)...iuuuiieiiiiiieiiiiie et 97
Table 5-81: Radiated Emissions (18 — 26.5 GHZz) (TC #3)...ccooiiiiiiie 98
Table 5-82: Radiated Emissions (26.5 — 40 GHZ) (TC #3)...ccoiiiiiiiii 99
Table 5-83: Radiated Emissions Test Equipment for Enclosure PIOtS...........cccc 100

Table of Plots

Plot 3-1:
Plot 3-2:
Plot 3-3:
Plot 3-4:
Plot 3-5:
Plot 3-6:
Plot 4-1:
Plot 4-2:
Plot 4-3:
Plot 5-1:
Plot 5-2:
Plot 5-3:
Plot 5-4:
Plot 5-5:
Plot 5-6:

Conducted Emissions Transmit - PRase (TC #1).....coiuiiiiiiiiieiiiiie e 14
Conducted Emissions Transmit — Neutral (TC #1) ....ccueeveiiieiiaiiiiee e 15
Conducted Emissions Transmit - PRase (TC #2).....coiuiiiiiiiiiieiiieie e 16
Conducted Emissions Transmit — Neutral (TC #2) ......c.uuiiiiiiiiiiee e 17
Conducted Emissions Transmit - Phase (TC #3)....ccoiiiiiiiiiiieiiieeie et 18
Conducted Emissions Transmit — Neutral (TC #3) ......ccuuuiiiiiiiiiie e 19
Modulated Bandwidth - TC #L......ccoiiiiiiiiiiiee ittt e e e e s sreeeeeaae 20
Modulated Bandwidth - TC #2......c.oiiiiiiiiiiiee it e e e e e 21
Modulated Bandwidth - TC #3.... .o e e s sreeeeeaae 22
Radiated EMISSIONS (L — 2 GHZ) (TC L) ..uueiiiiiiiiii ettt e e b e e 29
Radiated EMISSIONS (2 — 4 GHZ) (TC #L)..uuiiiiiiiiiieiiiiee ettt e e baeee e 30
Radiated EMISSIONS (4 — 8.2 GHZ) (TC H1).eiiiiiiiiii ittt e e e e 31
Radiated EMISSIONS (8.2 — 12.4 GHZ) (TC 1) ....uiiiiiiieieiiiiee ettt iaeee e 32
Radiated EmISSIONS (12.4 — 18 GHZ) (TC #L1)...uuuiiiiiiiiiiiiiiee ettt svaee e 33
Radiated EmISSIONS (18 — 26.5 GHZ) (TC #L1).....uiiiiiiiiiiiiiiee ittt siaeee e 34

4 of 115


http://www.rheintech.com/

Rhein Tech Laboratories Client: VEGA Grieshaber KG

360 Herndon Parkway Model: VEGAPULS 69

Suite 1400 ID’s: O6QPS60XW1/3892A-PS60XW1
Herndon, VA 20170 Standards: FCC 15.209/IC RSS-211
http://www.rheintech.com Report Number: 2016254-209

Plot 5-7: Radiated Emissions (26.5 — 40 GHZ) (TC #1)...cccciiiiiiieieee et e e ssttee e e e s snrrrer e e e e e nnnes 35
Plot 5-8: Radiated EmMISSIONS (1 — 2 GHZ) (TC H2)...uuuuiieie e iiciiieiee e ettt e e e e e ssaaee e e e e s s snnranae e e e e e e ennnes 36
Plot 5-9: Radiated EmMISSIONS (2 — 4 GHZ) (TC H2)...uuuuiiiie e iiciiieiee ettt e e s ssaaee e e e e e s s snsraaae e e e e e s ennnes 38
Plot 5-10: Radiated EmIsSSions (4 — 8.2 GHZ) (TC H2).uuuuiiiie i iiieeiie ettt ee e e s s staaae e e e e s e ssnranee e e e e e e nnnes 39
Plot 5-11: Radiated Emissions (8.2 — 12.4 GHZ) (TC #2)....cciiiiiiieeeee ettt srttee e e e e e s e e e e e nanes 40
Plot 5-12: Radiated EmisSions (12.4 — 18 GHZ) (TC #2).....uuiiiiieeiiiiiie ettt 41
Plot 5-13: Radiated Emissions (18 — 26.5 GHZ) (TC #2).....cciiiiiieiiiiiie ettt 42
Plot 5-14: Radiated EmisSions (26.5 — 40 GHZ) (TC #2).....cuiiiiiiieiiiiee ettt 43
Plot 5-15: Radiated EMISSIONS (1 — 2 GHZ) (TC #3)...uiiiiiiiiiieiiiiee ettt st snre e 44
Plot 5-16: Radiated EMISSIONS (2 — 4 GHZ) (TC #3)...uiiiiiiiiiiiiieiee ettt 46
Plot 5-17: Radiated EMISSIONS (4 — 8.2 GHZ) (TC #3).eeiiitiiiii ittt ettt a7
Plot 5-18: Radiated Emissions (8.2 — 12.4 GH2Z) (TC #3)....cciiiiiiiiiiee e eeiiiie e e e s sseare e e e e e s s snnranee e e e e e s nanes 48
Plot 5-19: Radiated Emissions (12.4 — 18 GH2Z) (TC #3)...icciiiiiiiiiieee e ciiieee e e ssetee e e e e s sanvanee e e e e e s nanes 49
Plot 5-20: Radiated Emissions (18 — 26.5 GHZ) (TC #3)...ccoiiiiiiiii 50
Plot 5-21.: Radiated Emissions (26.5 — 40 GHZ) (TC #3)...ccoiiiiiiiii 51
Plot 5-22: Radiated EmIissions (1 — 2 GHZ) (TC#1)...ccoooiiiiiii e, 52
Plot 5-23: Radiated EMISSIONS (2 — 4 GHZ) (TC L) ...ueeiiiiiiiiiiieiee ettt e e 54
Plot 5-24: Radiated EMISSIONS (4 — 8.2 GHZ) (TC #1).eeii ittt 55
Plot 5-25: Radiated EmISSIioNs (8.2 — 12.4 GHZ) (TC #1)....cuiiiiiiiiiiiiiee ittt 56
Plot 5-26: Radiated EmisSIions (12.4 — 18 GHZ) (TC #L1)....uuiiiiiiiiiiiiiiee ettt e e 57
Plot 5-27: Radiated EmIsSions (18 — 26.5 GHZ) (TC #L1).....cuiiiiiiieiiiiiee ittt 58
Plot 5-28: Radiated EmIsSions (26.5 — 40 GHZ) (TC #L1).....uiiiiiiiiiiiiiee ittt 59
Plot 5-29: Radiated EmIssions (1 — 2 GHZ) (TC #2)...ooo oo, 60
Plot 5-30: Radiated EmIssions (2 — 4 GHZ) (TC #2)..cooi oo, 62
Plot 5-31.: Radiated EmIissions (4 — 8.2 GHZ) (TC #2)...ccoo oo, 63
Plot 5-32: Radiated Emissions (8.2 — 12.4 GHZ) (TC #2)..ccoooi i, 64
Plot 5-33: Radiated Emissions (12.4 — 18 GHZ) (TC #2)...cooiii i, 65
Plot 5-34: Radiated Emissions (18 — 26.5 GHZ) (TC #2)....coooiiiiiee 66
Plot 5-35: Radiated EmIsSions (26.5 — 40 GHZ) (TC #2).....cuiiiuiiiiiiiiiee ettt 67
Plot 5-36: Radiated EMISSIONS (1 — 2 GHZ) (TC #3)..ueiiiiiiiiii ittt 68
Plot 5-37: Radiated EMISSIONS (2 — 4 GHZ) (TC #3)..uuiiiiiiiiii ettt 70
Plot 5-38: Radiated EMISSIONS (4 — 8.2 GHZ) (TC #3).eeiiitiiieiiiiiee ittt ee e 71
Plot 5-39: Radiated EmIsSions (8.2 — 12.4 GHZ) (TC #3)....uiiiiiiiei ittt 72
Plot 5-40: Radiated EmisSions (12.4 — 18 GHZ) (TC #3)....uuiiiiiiiei ettt e e e 73
Plot 5-41. Radiated Emissions (18 — 26.5 GHZ) (TC #3)...ccooii i, 74
Plot 5-42: Radiated Emissions (26.5 — 40 GHZ) (TC #3)...ccooiiiiiiii 75
Plot 5-43: Radiated Emissions (1 =2 GHZ) (TCH1)...cooooiiiiii e, 76
Plot 5-44: Radiated EmIssions (2 — 4 GHZ) (TCH#1)...cooooiiiiii 78
Plot 5-45: Radiated Emissions (4 — 8.2 GHZ) (TC #1)....ccoooiiiiiii 79
Plot 5-46: Radiated EmISSIioNs (8.2 — 12.4 GHZ) (TC #1)....cuii ittt 80
Plot 5-47: Radiated EmisSIioNs (12.4 — 18 GHZ) (TC #L1)....uuiiiiiiieiiiiiiee ittt 81
Plot 5-48: Radiated EmisSions (18 — 26.5 GHZ) (TC #L1).....uiiiiiiiieiiiiiee ittt 82
Plot 5-49: Radiated EmIsSIions (26.5 — 40 GHZ) (TC #L1).....uiiiiiiiiiiiiiiee et 83
Plot 5-50: Radiated EMISSIONS (1 — 2 GHZ) (TC #2)..uueiiiiiiiie ittt baeee e 84
Plot 5-51: Radiated EMISSIONS (2 — 4 GHZ) (TC H#2)..uuiiiiiiiiie ittt ee e 86
Plot 5-52: Radiated EmMISSIONS (4 — 8.2 GHZ) (TC H2)...uiiiii ittt e e 87
Plot 5-53: Radiated Emissions (8.2 — 12.4 GHZ) (TC #2)....ci ittt 88
Plot 5-54: Radiated Emissions (12.4 — 18 GH2Z) (TC #2)...ccoi ittt 89
Plot 5-55: Radiated Emissions (18 — 26.5 GHZ) (TC #2).....co it 90
Plot 5-56: Radiated Emissions (26.5 — 40 GHZ) (TC #2)....cco it 91
Plot 5-57: Radiated EmMISSIONS (1 — 2 GHZ) (TC #3)...uuiiiiiieeiiiiiitiiie ettt e e e e e e 92
Plot 5-58: Radiated EMISSIONS (2 — 4 GHZ) (TC #3)..uuiiiiiiiiii ittt ettt e e baeee e 94
Plot 5-59: Radiated EMISSIONS (4 — 8.2 GHZ) (TC #3).eeiiitiieie ittt ettt e e b eeeane 95
Plot 5-60: Radiated EmISSIioNns (8.2 — 12.4 GHZ) (TC #3)....uiiiiiiiei ettt eaaeee e 96
Plot 5-61.: Radiated EmISSIONS (12.4 — 18 GHZ) (TC #3)...uuuiiiiiiieieiiiiee ittt staee e beeee e 97
Plot 5-62: Radiated EmISSIONS (18 — 26.5 GHZ) (TC #L1).....uiiiiiiiiiiiiiiee ittt siaeee e 98

50f 115


http://www.rheintech.com/

Rhein Tech Laboratories
360 Herndon Parkway
Suite 1400

Herndon, VA 20170
http://www.rheintech.com

Client: VEGA Grieshaber KG

Model: VEGAPULS 69

ID’s: O6QPS60XW1/3892A-PS60XW1
Standards: FCC 15.209/IC RSS-211
Report Number: 2016254-209

Plot 5-63: Radiated Emissions (26.5 — 40 GH2Z) (TC #3)...iccciiiiiiieieee et ee e sstee e e e e s ssanaeee e e e e e nanes 99
Table of Figures
Figure 2-1:  Configuration Of TESIEA SYSTEM .......eiiiiiiiiie e 13
Table of Photographs
Photograph 1:Test Configuration #1 (TC H1)....c.uuuiiiieeeii e e e e e e ss s r e e e e s s st e e e e e e s s ssnraaaeeeaeesaansstanneeeaessaansnes 9
Photograph 2:Test Configuration #2 (TC H2) .....ccuuiiieiee e r e e e e s s e e e e e e s et e e e e e e s s snnrnraeeeaaeaaas 10
Photograph 3:Test Configuration #3 (TC #3) .....uuu s 11
Photograph 4:SWIVEI HOIAET ......... s 12
Photograph 5:AC Conducted Emissions — Front VIEW - TC #L .......uiii s 101
Photograph 6:AC Conducted Emissions - Rear VIeW — TC #L......uiiiiiiiiiiiieee ettt 102
Photograph 7:AC Conducted Emissions — Front VIEW - TC #2 .......ooiiiiiiiiiiiiec it 103
Photograph 8:AC Conducted EmiSSions - Rear VIeW — TC #2......uuiiiiiiiei ettt 104
Photograph 9:AC Conducted Emissions — Front VIeW - TC #3 .......iiiiiiiiiiiiiee ettt 105
Photograph 10: AC Conducted Emissions - Rear View — TC #3.....cciviiiiiiieiiee e 106
Photograph 11: Radiated Emissions — TC #1; Concrete Container ..........cccceeeveeieieeeieieeeeeeeeeeee, 107
Photograph 12: Radiated Emissions — TC #1; Steel Container...........ccccceeveiiiiii 108
Photograph 13: Radiated Emissions — TC #1; Fiberglass Container ...........cccccccevvvieiiiiieeeee, 109
Photograph 14: Radiated Emissions — TC #2; Concrete ContainNer ..........ccccceeeveeeeeeeeieeeeeeeeeeeee, 110
Photograph 15: Radiated Emissions — TC #2; Steel Container...........ccccceeeviiiiiiii 111
Photograph 16: Radiated Emissions — TC #2; Fiberglass Container ...........ccccccceevvveiiiieeeee, 112
Photograph 17: Radiated Emissions — TC #3; Concrete CONtAINEr ..........ueevvieeiiiiiiiiiiiee e ceiiieeee e 113
Photograph 18: Radiated Emissions — TC #3; Steel CONtAINET .........cccviiiiiiiii e 114
Photograph 19: Radiated Emissions — TC #3; Fiberglass CONtainer .........cccccevvviciviieieeeeeeieciiieeeeeeen 115

6 of 115


http://www.rheintech.com/

Rhein Tech Laboratories Client: VEGA Grieshaber KG

360 Herndon Parkway Model: VEGAPULS 69

Suite 1400 ID’s: O6QPS60XW1/3892A-PS60XW 1
Herndon, VA 20170 Standards: FCC 15.209/IC RSS-211
http://www.rheintech.com Report Number: 2016254-209

1 General Information
1.1 Scope

The following Class Il report is prepared on behalf of Vega Grieshaber KG in accordance with the Federal
Communications Commission and Industry Canada Rules and Regulations. The Equipment Under Test
(EUT) was the VEGAPULS 69 Level Probing Radar, FCC ID: O6QPS60XW1, IC: 3892A-PS60XW1, tested
with three different antennas, each having the highest gain within its antenna type in metal, fiberglass and
concrete tanks.

The EUT is available with the PS69HW electronics unit.

All measurements contained in this application were conducted in accordance with FCC Rules and
Regulations CFR 47, and ANSI C63.4 Methods of Measurement of Radio Noise Emissions, 2010. The
instrumentation utilized for the measurements conforms to the ANSI C63.4 standard for EMI and Field
Strength Instrumentation. Calibration checks are performed regularly on the instruments, and all accessories
including high pass filter, coaxial attenuator, preamplifier and cables.

1.2 Test Facility

The open area test site and conducted measurement facility used to collect the radiated data is located on
the parking lot of Rhein Tech Laboratories, Inc., 360 Herndon Parkway, Suite 1400, Herndon, Virginia 20170.
This site has been fully described in a report submitted to and approved by the Federal Communications
Commission to perform AC line conducted and radiated emissions testing.

1.3 Related Submittal(s)/Grant(s)

This FCC 815.209/IC RSS-211 report is intended to support a Class Il application for a composite device.
The original FCC grant was issued June 15, 2015, with a Class Il permissive change granted March 21,
2017. The original IC certificate was issued November 20, 2015, with a Class Il permissive change granted
March 23, 2017. The VEGAPULS 69 operates at 77 GHz channel (sweeping from 76.5GHz -77.5GHz).
The 79 GHz channel (78.5-79.5GHz) is no longer being supported. If in the future the 79GHz channel is
needed, a new CL2PC application will be submitted.

Please refer to the document CIIPC_Changes PULS69.pdf, uploaded with this report, for explanation of the
change.

1.4 Other Related Application Report Items

¢ The user manual includes references to software updates; software updates do not change any TX
parameters (i.e. power, gain, frequency, BW, etc.).

e All antennas were investigated with the swivel bracket attached to the EUT during the in-tank,
LPR-installed radiated emissions measurements. However, there were no discernible differences
between the radiated emissions measured data with the swivel bracket attached to the antennas,
and the antennas mounted pointing vertically downwards inside the tanks; as such, the radiated
emissions data without the swivel bracket presented in the report represents the worst-case
radiated emissions data.

e The lab power supply was EMI unfiltered. The EUT is typically used in industrial applications where
an AC-to-DC unfiltered power supply supplies DC power. As such, this represents typical use.

1.5 Modifications

None.
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2  Tested System Details

Client: VEGA Grieshaber KG

Model: VEGAPULS 69

ID’s: O6QPS60XW1/3892A-PS60XW1
Standards: FCC 15.209/IC RSS-211
Report Number: 2016254-209

The test sample was received on November 28, 2016 and February 24, 2017. Listed below are the
identifiers and descriptions of all equipment, cables, and internal devices used with the EUT for this testing,

as applicable.
Table 2-1: Equipment under Test (EUT)
. RTL
Part Manufacturer Model Serial FCCID Cable Bar
Number Type
Code
VEGA
VEGAPULS . PS69
69 (TC#1) Grleégaber IXBXXCHXKIAXX 35036989 | 06QPS60XW1 N/A 22287
75mm
Plastic Horn VEGA
Antenna Grieshaber N/A N/A N/A N/A N/A
(33.3 dBi) KG
(TC#1)
VEGA
VEGAPULS . PS69
69 (TC#2) Gnelirc];aber IXCEDAHXKIXXX 35036988 | 06QPS60XW1 N/A 22288
67mm
DN80 VEGA
Lens-Antenna Grieshaber N/A N/A N/A N/A N/A
(31.3 dBi) KG
(TC#2)
VEGA
VEGAPULS . PS69
69 (TC#3) Gneligaber IXTTCAHXAKIXXX 35036990 | 06QPS60XW1 N/A 22286
36mm
meaded | v
g Grieshaber N/A N/A N/A N/A N/A
Horn Antenna KG
(24.3 dBi)
(TC#3)
VEGA
Electronics Grieshaber PS60HW.-03 XXXXXXXX N/A N/A 22197
KG
Table 2-2: Additional Test Equipment Used
. RTL
Part Manufacturer Model Serial — Cable Bar
Number ID Type
Code
CINCON 1m unshielded
ASZ.A\?SDC‘? Electronics | TR45A12 11A02 0‘551%23%'0 N/A DC/1.9 feet | 15932
Co., Ltd. unshielded DC
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2.1 Test Configurations

The EUT was tested in the following configurations, and the test data is included in this report. The test configuration
numbers (TC #1, TC #2, or TC #3) are provided with the test data as appropriate.

Table 2-3: Test Configuration #1 (TC #1)

RTL

Part Model Manufacturer ?_ablee Bar
yp Code
VEGAPULS 69 PS69 VEGA Grieshaber KG N/A 22287

IXBXXCHXKJAXX
Electronics PS60HW.-03 VEGA Grieshaber KG N/A 22197
75mm
Plastic Horn Antenna N/A VEGA Grieshaber KG N/A N/A
(33.3 dBi)

Photograph 1. Test Configuration #1 (TC #1)
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Table 2-4: Test Configuration #2 (TC #2)
RTL
Part Model Manufacturer ﬁabf Bar
yp Code
VEGAPULS 69 PS69 VEGA Grieshaber KG N/A 22288
IXCFDAHXKJIXXX
Electronics PS60HW.-03 VEGA Grieshaber KG N/A 22197
67mm DNS8O
Lens-Antenna N/A VEGA Grieshaber KG N/A N/A
(31.3 dBi)

Photograph 2: Test Configuration #2 (TC #2)
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Table 2-5: Test Configuration #3 (TC #3)
RTL
Part Model Manufacturer (%abl: Bar
yp Code
VEGAPULS 69 PS69 VEGA Grieshaber KG N/A 22286
IXTTCAHXAKJIXXX
Electronics PS60HW.-03 VEGA Grieshaber KG N/A 22197
36mm
Threaded Integrated Horn N/A VEGA Grieshaber KG | N/A N/A
Antenna
(24.3 dBi)

Photograph 3: Test Configuration #3 (TC #3)
r
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Photograph 4: Swivel Holder

Client: VEGA Grieshaber KG

Model: VEGAPULS 69

ID’s: O6QPS60XW1/3892A-PS60XW 1
Standards: FCC 15.209/IC RSS-211
Report Number: 2016254-209
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Figure 2-1: Configuration of Tested System

/ VEGAPULS 69

12-35VDC
Power Supply

2.2 Test Distance and Exercising the EUT

The EUT’s normal operating measurement mode is transmitting 2 pulses every second continuously. In
measurement mode, the EUT maintains its full power. The EUT’s spurious emissions were investigated and
tested in the restricted and non-restricted bands from 9 kHz to 200 GHz at 3 meters. Furthermore, test
antenna handheld measurements were performed in and around the EUT to determine radiated emissions
emanating from the EUT since it was mounted on metal, concrete and fiberglass containers such that
its main beam was enclosed and perpendicularly pointing downwards.

All measurements above 1 GHz were performed at an antenna—EUT test distance of 1.0 meter with the test
antenna polarized horizontally and vertically in order to determine the EUT’s worst-case emissions. The
measurement results were then corrected to the 3-meter limit. Measurements below 1 GHz were performed
at an antenna distance of 3 meters on the EUT as a digital interface device. The EUT was tested with its
main beam pointing vertically downward within metal, concrete, and fiberglass enclosed containers.

Furthermore, the EUT configurations TC #1, TC#2, and TC #3 were also investigated and tested configured
with a swivel holder attached to the EUT installed inside the enclosed steel, concrete, and fiberglass
containers.
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3 Conducted Limits - FCC §15.207, IC RSS-Gen

Conducted emissions were performed on the EUT using an off-the-shelf 12-volt power supply. This was
considered adequate since the EUT is used in industrial environments where industrial 12 VDC power is
provided. The general conducted limit under Part 15.207 was applied. The EUT was investigated and tested
in TC #1, TC #2, and TC #3. The data below shows the worst-case emissions from each configuration.

3.1 Conducted Emission Limits Test Data

3.1.1  Test Configuration #1 (TC #1)

Plot 3-1: Conducted Emissions Transmit - Phase (TC #1)

Awverage Limit
Quasi-Peak Limit

Project#- 2016254 Rhein Tech Laboratories, Inc.

Model Number - VEGAPUL 569 TC#1 FCC 15.207 ——  Line 1 - Phase Dats
Company - Vega Phase - Line 1 #< Averages
v Quasi-Peaks
100.0

90.0
80.0
70.0
60.0F - e Y R

50.0
40.0
30.0
20.0
10.0

Amplitude (dBuv)

U : f ; L ”Li.lhlﬂh.il”hlnﬂ widel aloh v e |.I O
150.0K 1.0M 10.0M
Frequency (MHz)

30.0M

Cperatar: Dan Baltzell
11:27:15 AM, Thursday, March 02, 2017
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Plot 3-2: Conducted Emissions Transmit — Neutral (TC #1)

Awverage Limit
Quasi-Peak Limit

Project # - 2016254 Rhein Tech Laboratories, Inc.

Model Number - VEGAPUL 569 TC#1 ECC 15.207 _ Line 2 - Neutral
Company - Vega Neutral - Line 2 +< Averages
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60.0F - e Y R

50.0
40.0
30.0
20.0
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Operator: Dan Baltzell
11:26:19 AM, Thursday, March 02, 2017
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3.1.2 Test Configuration #2 (TC #2)

Plot 3-3: Conducted Emissions Transmit - Phase (TC #2)

Client: VEGA Grieshaber KG

Model: VEGAPULS 69

ID’s: O6QPS60XW1/3892A-PS60XW 1
Standards: FCC 15.209/IC RSS-211
Report Number: 2016254-209

Project # - 2016254
Model Number - VEGAPULS69 TC#2

Rhein Tech Laboratories, Inc.
FCC 15.207

Company - Vega Phase - Line 1
100.04
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80.01
70.01
60.0

50.0
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ax|t]
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40.0
30.0
20.0
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Frequency (MHz)

Operator: Dan Balizell
11:34:03 AM, Thursday, March 02, 2017
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Plot 3-4: Conducted Emissions Transmit — Neutral (TC #2)

Awverage Limit

Project # - 2016254 Rhein Tech Laboratories, Inc. GuasiPesk Limit

Model Humber - VEGAPULS69 TC#2 FCC 15.207
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11:32:55 AM. Thursday, March 02, 2017
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3.1.3 Test Configuration #3 (TC #3)

Plot 3-5: Conducted Emissions Transmit - Phase (TC #3)
H ~ . . = Average Limit
Project # - 2016254 Rhein Tech Laboratories, Inc. I
Quasi-Peak Limit
Model Number - VEGAPULS69 TC#3 FCC 15.207 — Linel-Phase Data
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1 I SRR AR AL 000 \]\”\H“H ‘m\“\‘l‘HMIM. \‘ kLRI L
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Frequency (MHz)
Operator: Dan Baltzell
Current Time -11:39:55 AM, Thursday, March 02, 2017
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Plot 3-6:

Project # - 2016254

Client: VEGA Grieshaber KG

Model: VEGAPULS 69

ID’s: O6QPS60XW1/3892A-PS60XW 1
Standards: FCC 15.209/IC RSS-211
Report Number: 2016254-209

Conducted Emissions Transmit — Neutral (TC #3)

—  Average Limit

Rhein Tech Laboratories, Inc.
Model Number - VEGAPULS69 TC#3 FCC 15207

Neutral - Line 2

=
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Table 3-1: Conducted Line Emissions Test Equipment
RTL Serial Calibration
Asset # Manufacturer Model Part Type Number Due Date
901581 | Rohde & Schwarz FSU Spectrum Analyzer 1166.1660.50 3/22/18
901084 | AFJ International LS16 16A LISN 16010020082 3/24/17
. Automated . .
Rhein Tech e Emissions Testing
N/A Laboratories, Inc. Emissions Software Rev. 14.0.2 N/A N/A
Tester
Test Personnel:
o
{-odz..d‘ﬂwﬁlﬁ 7
Daniel W. Baltzell "{/ March 2, 2017

Test Engineer

Signature Date of Test
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4  Modulated Bandwidth — ANSI C63.10 6.9; IC RSS-2115.1(a)
4.1 Modulated Bandwidth Test Procedure

The minimum 26 dB bandwidth was measured using a 50-ohm spectrum analyzer with the resolution
bandwidth set at 1 MHz and the video bandwidth set at 3 MHz. The spectrum analyzer’s mixer mode
resulted in an overlapping bandwidth image with the actual image and a ghost image. The analyzer “Signal
ID” and “Auto ID” were used to aid in discerning between the ghost images displayed by the mixer; the left
and right markers can be calculated from twice the intermediate frequency of 404.4 MHz (808.8 MHz) from
the ghost edge images to the actual bandwidth edges (distance between ghost images). The display
markers could not be set to -26 dB from the peak since the spectral lines were completely vertical resulting
in a noise floor placement. Max hold was used until the spectrum was adequately filled to portray the
bandwidth and a plot was taken.

4.2 Modulated Bandwidth Test Data

Plot 4-1: Modulated Bandwidth - TC #1

® RBW 3 MHz Delta 1 [T1 ]
*VBW 3 MHz -28.48 dB

Ref 107 dBuv EXTM IX W * SWT 50 s 1.025641026 GHz
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ﬁ
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10
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Date: 28.FEB.2017 06:55:23

20 of 115


http://www.rheintech.com/

Rhein Tech Laboratories Client: VEGA Grieshaber KG

360 Herndon Parkway Model: VEGAPULS 69
Suite 1400 ID’s: O6QPS60XW1/3892A-PS60XW1
Herndon, VA 20170 Standards: FCC 15.209/IC RSS-211
http://www.rheintech.com Report Number: 2016254-209
Plot 4-2: Modulated Bandwidth - TC #2
® RBW 3 MHz Delta 1 [T1 ]
* VBW 3 MHz —-23.66 dB
Ref 107 dBpv EXTM IX W * SWT 50 s 987.179487180 MHz
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- 57]0 dBuv
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‘ o0
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W " ol
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[— 30 J T_T
[—20 Y
OBW 0.987179 GHz
[*° I I I
Center 77 GHz 400 MHz/ Span 4 GHz
Date: 28.FEB.2017 06:45:36
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Plot 4-3: Modulated Bandwidth - TC #3
® RBW 3 MHz Delta 1 [T1 ]
*VBW 3 MHz -28.34 dB
Ref 107 dBpv EXTM IX W * SWT 50 s 1.038461538 GH=z
Marker 1 [T1 |1

6213 dBuv
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20

Date: 28.FEB.2017 06:19:45

Table 4-1: Modulated Bandwidth Data
EUT Configurations 26 dB Bandwidth (GHz)
TC #1 1.025641
TC #2 0.987179
TC #3 1.038461
Table 4-2: Modulated Bandwidth Test Equipment
RTL Serial Calibration
Asset # Manufacturer Model Part Type Number Due Date
901581 | Rohde & Schwarz FSU Spectrum Analyzer 1166.1660.50 3/22/18

Test Personnel:
~
. (dl-tcitﬂd“&%%
Daniel W. Baltzell =3 February 28, 2017

Test Engineer Signature Date of Test
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5 Radiated Emission Limits - FCC §15.209; IC RSS-Gen, IC RSS-211 5.3
5.1 Radiated Emission Limits Test Procedure

The EUT'’s radiated spurious emissions, comprised of harmonic and spurious emissions that fall in the
restricted and non-restricted bands, were investigated and tested from 0.009 kHz to 200 GHz in accordance
with C63.4 2009. The restricted bands are listed in Part 15.205. The maximum permitted average field
strength for the restricted band is listed in Part 15.209. To determine worst-case emissions, the EUT was
tested while installed perpendicularly downwards in steel and concrete containers, and the EUT was rotated
along its axis.

The test antenna was horizontally and vertically polarized during testing. The general limit under Part 15.209
was applied for all frequencies from 0.009 kHz to 200 GHz, per FCC 15.209. Radiated spurious emissions
were detected between 30 MHz and 1000 MHz and data provided in Tables 5.1 to 5.9; none were detected
from 40 GHz to 200 GHz, except the carrier at 77GHz. Horizontal and vertical antenna polarization radiated
spurious emissions plots are provided from 2 GHz to 40 GHz. A handheld test-antenna measurement
method was also used in, around, and close to the EUT, to investigate radiated spurious emissions from
1GHz up to 200GHz; no radiated spurious emissions were found, except the carrier at 77 GHz.

The EUT was investigated and tested with test configurations TC #1, TC #2, and TC #3 in enclosed steel,
concrete, and fiberglass containers. Furthermore, the EUT configurations TC #1, TC#2, and TC #2 were
also investigated and tested configured with a swivel holder attached to the EUT and installed inside the
enclosed steel, concrete, and fiberglass containers. There were no discernible differences between the
EUT attached to the swivel installed inside the containers, and the EUT without the swivel attached installed
inside the containers. As such, data without the swivel attached to the EUT represents the worst-case data
in this report.

5.2 Field Strength Calculation

The field strength is calculated by adding the antenna factor and the cable factor from the measured Spectrum
Analyzer reading.

The formula, Spectrum Analyzer Level Corrected (dBuV/m) = Spectrum Analyzer Level (dBuV/m) + AF (dB/m)

+ CL (dB); where AF = antenna factor and CL = cable loss, is used to calculate the field strength values in
the radiated emissions test data in Section 5.3.
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5.3 Radiated Emissions Test Data

5.3.1 Radiated Emissions Below 1 GHz, FCC §15.209; IC RSS-Gen
Table 5-1: Digital Radiated Emissions Test Data - TC #1; Concrete Container
Temperature: 43°F Humidity: 90%
Emission Test Antenna | Turntable | Antenna | Analyzer c S'tet. Emission Limit Mardi Pass/
Frequency Detgcsztor Polarity Azimuth Height Reading Olzr;fo'ron Level (dBIun\]/I/m) (?jrg)ln I?asif
(MHz) (H/V) (deg) (m) (dBuV) (dB/m) (dBuV/m)
305.000 Qp H 180 2.0 38.4 -12.0 26.4 46.0 -19.6 | Pass
333.362 Qp \ 225 2.0 36.2 -11.2 25.0 46.0 -21.0 | Pass
355.000 Qp \ 270 1.8 33.1 -10.2 22.9 46.0 -23.1 | Pass
365.000 Qp \ 225 1.5 32.4 -9.8 22.6 46.0 -23.4 | Pass
410.000 Qp H 180 1.5 33.8 -8.1 25.7 46.0 -20.3 | Pass
485.000 Qp V 180 2.0 32.1 -6.0 26.1 46.0 -19.9 | Pass
Table 5-2: Digital Radiated Emissions Test Data - TC #1; Metal Container
Temperature: 43°F Humidity: 90%
Emission Test Antenna | Turntable | Antenna | Analyzer c S'tet. Emission Limit Margi Pass/
Frequency Detgitor Polarity Azimuth Height Reading oFr;i;:olron Level (dBIun\]/I/m) (zéré;)ln [?asils
(MHz) (HIV) (deg) (m) (dBuV) (dB/m) (dBuV/m)
305.000 Qp H 0 1.0 31.8 -12.0 19.8 46.0 -26.2 | Pass
333.362 Qp H 225 1.0 37.1 -11.2 25.9 46.0 -20.1 | Pass
355.000 Qp H 0 1.0 33.1 -10.2 22.9 46.0 -23.1 | Pass
365.000 Qp H 0 1.0 32.1 -9.8 22.3 46.0 -23.7 | Pass
410.000 Qp \ 270 1.8 32.6 -8.1 24.5 46.0 -21.5 | Pass
485.000 Qp V 180 1.5 32.1 -6.0 26.1 46.0 -19.9 | Pass
Table 5-3: Digital Radiated Emissions Test Data - TC #1; Fiberglass Container
Temperature: 43°F Humidity: 90%
Emission Test Antenna | Turntable | Antenna | Analyzer Corilatcetion Emission Limit Marain | Pass/
Frequency Detect Polarity Azimuth Height Reading Fact Level dBuV/ dé] Fail
(MHz) BHEEIR || (deg) (m) @euwv) | ol | @suvim) et || ) el
305.000 Qp H 180 2.0 31.7 -12.0 19.7 46.0 -26.3 | Pass
333.362 Qp \ 135 2.0 35.6 -11.2 24.4 46.0 -21.6 | Pass
355.000 Qp V 180 2.0 32.0 -10.2 21.8 46.0 -24.2 | Pass
365.000 Qp H 90 2.1 31.9 -9.8 22.1 46.0 -23.9 | Pass
410.000 Qp V 0 2.0 32.0 -8.1 23.9 46.0 -22.1 | Pass
485.000 Qp \ 0 2.0 32.1 -6.0 26.1 46.0 -19.9 | Pass
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Table 5-4: Digital Radiated Emissions Test Data - TC #2; Concrete Container
Temperature: 43°F Humidity: 90%
- Site N
ooy | ozest | Boicm | R | g | Mooy | Coreston | ETaa | uimi | wagin | pase
(MHz) (H/V) (deg) (m) (dBuV) (dB/m) (dBuV/m)
285.100 Qp H 180 1.0 31.9 -12.3 19.6 46.0 -26.4 | Pass
305.000 Qp H 0 1.0 34.4 -12.0 22.4 46.0 -23.6 | Pass
335.000 Qp V 225 1.2 37.7 -11.1 26.6 46.0 -19.4 | Pass
355.000 Qp V 225 1.0 41.5 -10.2 31.3 46.0 -14.7 | Pass
365.025 Qp \% 225 1.0 42.8 -9.8 33.0 46.0 -13.0 | Pass
485.013 Qp \% 225 1.0 39.0 -6.0 33.0 46.0 -13.0 | Pass
Table 5-5: Digital Radiated Emissions Test Data - TC #2; Metal Container
Temperature: 43°F Humidity: 90%
- Site e
preguency | st | oty | Asmun | ‘Vegnt | Reading | Corection | ST [ vimit ' argin | pase
(MHz) (HIV) (deg) (m) (dBuv) (dB/m) (dBuVv/m)
285.100 Qp \% 180 1.0 35.3 -12.3 23.0 46.0 -23.0 | Pass
305.000 Qp \% 270 1.0 40.6 -12.0 28.6 46.0 -17.4 | Pass
335.000 Qp V 180 1.0 42.4 -11.1 31.3 46.0 -14.7 | Pass
355.000 Qp V 180 1.0 44.7 -10.2 34.5 46.0 -11.5 | Pass
365.025 Qp V 180 1.0 40.8 -9.8 31.0 46.0 -15.0 | Pass
485.013 Qp \% 180 1.0 35.8 -6.0 29.8 46.0 -16.2 | Pass
Table 5-6: Digital Radiated Emissions Test Data - TC #2; Fiberglass Container
Temperature: 43°F Humidity: 90%
L Site .
Smeoney [ oest | Faerny | Remann | g | Raadg [ Coreston  FTESN | wimi | wargn | peses
(MHz) (HIV) (deg) (m) (dBuv) (dB/m) (dBuVv/m)
285.100 Qp V 90 2.0 33.3 -12.3 21.0 46.0 -25.0 | Pass
305.000 Qp V 45 2.0 34.8 -12.0 22.8 46.0 -23.2 | Pass
335.000 Qp V 90 2.0 35.4 -11.1 24.3 46.0 -21.7 | Pass
355.000 Qp V 180 2.0 38.9 -10.2 28.7 46.0 -17.3 | Pass
365.025 Qp V 180 2.0 39.8 -9.8 30.0 46.0 -16.0 | Pass
485.013 Qp V 90 1.8 35.7 -6.0 29.7 46.0 -16.3 | Pass
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Table 5-7: Digital Radiated Emissions Test Data - TC #3; Concrete Container
Temperature: 43°F Humidity: 90%
- Site N
ooy | oaest | Boicm | R | g | Mooy | Coreston | ETaa | uimi | wargin | pase
(MHz) (H/V) (deg) (m) (dBuV) (dB/m) (dBuV/m)
66.800 Qp \% 135 2.0 44.9 -22.0 22.9 40.0 -17.1 | Pass
150.000 Qp V 270 2.0 35.5 -16.7 18.8 43.5 -24.7 | Pass
282.500 Qp V 270 2.0 32.2 -12.3 19.9 46.0 -26.1 | Pass
333.337 Qp H 90 1.8 35.4 -11.2 24.2 46.0 -21.8 | Pass
376.000 Qp \% 0 1.8 32.4 -9.4 23.0 46.0 -23.0 | Pass
488.225 Qp \% 0 3.0 32.7 -6.1 26.6 46.0 -19.4 | Pass
Table 5-8: Digital Radiated Emissions Test Data - TC #3; Metal Container
Temperature: 43°F Humidity: 90%
- Site e
ooty | paest | ey | Waman | "R | Feamg | Corestion [ ETEN | it f wergin | pase
(MHz) (HIV) (deg) (m) (dBuv) (dB/m) (dBuVv/m)
66.800 Qp \% 90 1.0 35.9 -22.0 13.9 40.0 -26.1 | Pass
150.000 Qp \% 180 1.0 34.1 -16.7 17.4 43.5 -26.1 | Pass
282.500 Qp H 180 2.0 31.9 -12.3 19.6 46.0 -26.4 | Pass
333.337 Qp V 90 1.0 36.8 -11.2 25.6 46.0 -20.4 | Pass
376.000 Qp V 10 1.0 32.7 -9.4 23.3 46.0 -22.7 | Pass
488.225 Qp H 0 2.0 32.3 -6.1 26.2 46.0 -19.8 | Pass
Table 5-9: Digital Radiated Emissions Test Data - TC #3; Fiberglass Container
Temperature: 43°F Humidity: 90%
. Site .
ooy | oaest | Buicm | R | g | Feadig | Coreston | ETGa | uimi | wargin | pase
(MHz) (HIV) (deg) (m) (dBuv) (dB/m) (dBuVv/m)
66.800 Qp H 0 1.8 37.5 -22.0 15.5 40.0 -24.5 | Pass
150.000 Qp H 135 2.0 34.0 -16.7 17.3 43.5 -26.2 | Pass
282.500 Qp V 180 2.0 31.9 -12.3 19.6 46.0 -26.4 | Pass
333.337 Qp V 180 2.0 35.3 -11.2 24.1 46.0 -21.9 | Pass
376.000 Qp V 180 2.0 32.4 -9.4 23.0 46.0 -23.0 | Pass
488.225 Qp V 90 2.0 32.3 -6.1 26.2 46.0 -19.8 | Pass

Note: Unwanted emissions were investigated as a digital device (other than harmonics) as required by

15.33(a)(3).
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Table 5-10: Digital Radiated Emissions Test Equipment
. RTL . .
Part Manufacturer Model Serial Bar Calibration
Number Due Date
Code
Amplifier Rhein Te_ch
(20 MHz-2 GHz) Labolrr?(t:orles, PR-1040 900905 900905 9/16/17
Antenna (30 MHz-2 GHz) Chase CBL6112 2099 900791 6/11/17
EMI Receiver RF Section
(9 kHz-6.5 GH2) Hewlett Packard 85462A 3325A00159 | 900913 12/9/17
RF Filter Section
(100 KHz-6.5 GHz) Hewlett Packard 85460A 3330A00107 | 900914 12/9/17
Test Personnel:
Ijﬂz..«;;ﬂm&ﬁ%
Daniel W. Baltzell =3 March 16, 2017
Test Engineer Signature Date of Test
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5.3.2 Radiated Emissions Carrier, EUT in Containers, FCC §15.209; IC RSS-211 5.3(b)
5.3.2.1 Fiberglass Tank
Plot 5-1: Radiated Emissions (30-1000 MHz) (TC #1)
Vertical
® *RBW 120 kHz Marker 1 [T1 ]
*VBW 10 MHz 30.29 dBuv
Ref 87 dBuv *Att 10 dB * SWT 200 s 33.104000000 MHz
Markdr 2 [T2|]
B LIMIT CHEEK PA4YS 23101 dBuv
o0 q4.65600q4000 vz |EN
ggg% —70
[
2 ool 15-409HK
M e TDF

PA

6DB

—-10

Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 1.MAR.2017 09:20:34
Table 5-11: Radiated Emissions (30-1000 MHz) (TC #1)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)

33.104 30.3 74.0 -43.7 Peak
34.656 23.1 54.0 -30.9 Average
34.656 23.1 23.1 -41.3 [ -30.8 Average
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Plot 5-2: Radiated Emissions (1 — 2 GHz) (TC #1)
Vertical
@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 10 MHz 44 .34 dBpv
Ref 87 dBuv *Att 10 dB SWT 15 ms 1.904800000 GH=z
Markdr 2 [T2]]
LEMIT CHEEK PAYS 37143 dBpv
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1.90480¢oo00 cuz|IEM
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paa a1
m *_ég—zosarK
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Date: 1.MAR.2017 09:04:24
Table 5-12: Radiated Emissions (1 — 2 GHz) (TC #1)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
1904.800 44.3 74.0 -29.7 Peak
1904.800 37.4 54.0 -16.6 Average
1904.800 37.4 -57.8 | -41.3 | -165 Average
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Plot 5-3: Radiated Emissions (2 — 4 GHz) (TC #1)
Horizontal
@ *RBW 100 kHz Marker 1 [T1 ]
* VBW 10 MHz 34.19 dBuv
Ref 87 dBpVv *Att 10 dB * SWT 20 s 3.572000000 GH=z
Markgr 2 [T2]]
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., PA
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—10
[— O
——-10
Center 3 GHz 200 MHz/ Span 2 GHz
Date: 1.MAR.2017 06:38:56
Table 5-13: Radiated Emissions (2 — 4 GHz) (TC #1)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
3572.000 34.2 74.0 -39.8 Peak
3596.800 22.9 54.0 -31.1 Average
3596.800 22.9 -72.3 | -41.3 | -31.0 Average

30 of 115


http://www.rheintech.com/

Rhein Tech Laboratories Client: VEGA Grieshaber KG

360 Herndon Parkway Model: VEGAPULS 69
Suite 1400 ID’'s: O6QPS60XW1/3892A-PS60XW1
Herndon, VA 20170 Standards: FCC 15.209/IC RSS-211
http://www.rheintech.com Report Number: 2016254-209
Plot 5-4: Radiated Emissions (4 — 8.2 GHz) (TC #1)
Horizontal
® *RBW 1 MHz Marker 1 [T1 ]
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Table 5-14: Radiated Emissions (4 — 8.2 GHz) (TC #1)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
6423.077 71.5 74.0 -2.5 Peak
6375.962 42.3 54.0 -11.7 Average
6375.962 42.3 -52.9 | -41.3 | -11.6 Average
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Plot 5-5: Radiated Emissions (8.2 — 12.4 GHz) (TC #1)
Horizontal
@ *RBW 1 MHz Marker 1 [T1 ]
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Table 5-15: Radiated Emissions (8.2 — 12.4 GHz) (TC #1)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
10273.077 39.3 74.0 -34.7 Peak
12400.000 29.8 54.0 -24.2 Average
12400.000 29.8 -65.4 | -41.3 [ -241 Average
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Plot 5-6: Radiated Emissions (12.4 — 18 GHz) (TC #1)
Vertical
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Table 5-16: Radiated Emissions (12.4 — 18 GHz) (TC #1)

Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
17757.692 44.4 74.0 -29.6 Peak
18000.000 35.7 54.0 -18.3 Average
18000.000 35.7 -59.5 | -41.3 | -18.2 Average
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Plot 5-7: Radiated Emissions (18 — 26.5 GHz) (TC #1)
Vertical
® *RBW 1 MHz Marker 2 [T2 ]
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Ref 77 dBpv *Att 0O dB SWT 50 ms 26.500000000 GH=z
Markdr 1 [T1]]
LIEMIT CHEEK PAYS 534J11 dBuv
| 7° 46.50000d000 cuz|EM
1 PK 15-209HK
MAXH B
*_50 TDF
MWWWMMWWW ‘
15-209 PA
—40
P Y mvwmm
—30
—20 3DB
—10
— O
——10
—-20
Start 18 GHz 850 MHz/ Stop 26.5 GHz
Date: 3.MAR.2017 11:23:49
Table 5-17: Radiated Emissions (18 — 26.5 GHz) (TC #1)
Corrected Corrected
Frequency EIRP Limit Margin EIRP Limit Margin Peak/
(MHz) Measured | (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
26500.000 53.1 74.0 -20.9 Peak
26500.000 42.8 54.0 -11.2 Average
26500.000 42.8 -52.4 -41.3 | -11.1 Average
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Plot 5-8: Radiated Emissions (26.5 — 40 GHz) (TC #1)
Vertical
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Table 5-18: Radiated Emissions (26.5 — 40 GHz) (TC #1)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
38225.961 57.4 74.0 -16.6 Peak
38247.596 47.2 54.0 -6.8 Average
38247.596 47.2 48 | 413 | -6.9 Average
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Plot 5-9: Radiated Emissions (30-1000 MHz) (TC #2)
Vertical
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Table 5-19: Radiated Emissions (30-1000 MHz) (TC #2)

Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
385.020 38.3 74.0 -35.7 Peak
396.272 30.1 54.0 -23.9 Average
396.272 30.1 -65.1 | -41.3 | -23.8 Average
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Plot 5-10: Radiated Emissions (1 — 2 GHz) (TC #2)
Horizontal
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Table 5-20: Radiated Emissions (1 — 2 GHz) (TC #2)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
385.020 38.3 74.0 -35.7 Peak
396.272 30.1 54.0 -23.9 Average
396.272 30.1 -65.1 | -41.3 | -23.8 Average
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Plot 5-11: Radiated Emissions (2 — 4 GHz) (TC #2)
Horizontal
@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 10 MHz 38.74 dBuv
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Table 5-21: Radiated Emissions (2 — 4 GHz) (TC #2)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
3592.800 38.7 74.0 -35.3 Peak
3556.800 31.3 54.0 -22.7 Average
3556.800 31.3 -63.9 | -41.3 | -226 Average
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Plot 5-12; Radiated Emissions (4 — 8.2 GHz) (TC #2)
Horizontal
® *RBW 1 MHz Marker 1 [T1 ]
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Table 5-22: Radiated Emissions (4 — 8.2 GHz) (TC #2)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
6443.269 68.9 74.0 -5.1 Peak
6443.269 38.4 54.0 -15.6 Average
6443.269 38.4 568 | -41.3 | -155 Average
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Plot 5-13: Radiated Emissions (8.2 — 12.4 GHz) (TC #2)
Horizontal
@ *RBW 1 MHz Marker 1 [T1 ]
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Table 5-23: Radiated Emissions (8.2 — 12.4 GHz) (TC #2)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
10710.577 39.8 74.0 -34.2 Peak
12238.461 30.0 54.0 -24.0 Average
18000.000 35.5 -65.2 | -41.3 [ -23.9 Average
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Plot 5-14: Radiated Emissions (12.4 — 18 GHz) (TC #2)
Vertical
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Table 5-24: Radiated Emissions (12.4 — 18 GHz) (TC #2)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
18000.000 45.4 74.0 -28.6 Peak
18000.000 35.5 54.0 -18.5 Average
18000.000 35.5 -59.7 | -41.3 | -18.4 Average
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Plot 5-15: Radiated Emissions (18 — 26.5 GHz) (TC #2)
Vertical
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Table 5-25: Radiated Emissions (18 — 26.5 GHz) (TC #2)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
26500.000 52.9 74.0 -21.1 Peak
26500.000 42.9 54.0 -11.1 Average
26500.000 42.9 -52.3 | -41.3 [ -11.0 Average
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Plot 5-16: Radiated Emissions (26.5 — 40 GHz) (TC #2)
Horizontal
@ *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 57.87 dBuv
Ref 77 dBuv *Att 0 dB SWT 80 ms 37.836538462 GHz
Markgr 2 [T2]]
LEMIT CHEEK PA 47105 dBuv
7° {8.247594154 cuz|IEN
;A}P;: _16(};77091}/\ i
o e e e . e
mm-*_‘Bo - TDF
SV PN ./\/V}\-—W\W
WW\E—-J“J iy IS me PA
[~ 40
[~ 30
20 3DB
10
o
F-10
——20
Center 33.25 GHz 1.35 GHz/ Span 13.5 GHz
Date: 3.MAR.2017 11:34:53
Table 5-26: Radiated Emissions (26.5 — 40 GHz) (TC #2)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
37836.538 57.9 74.0 -16.1 Peak
38247.596 47.1 54.0 -6.9 Average
38247.596 47.1 -48.1 | -41.3 | -6.8 Average
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Plot 5-17: Radiated Emissions (30 — 1000 MHz) (TC #3)
Vertical
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Table 5-27: Radiated Emissions (30 — 1000 MHz) (TC #3)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuv) (dBm)
99840.000 31.8 74.0 -42.2 Peak
101392.000 27.0 54.0 -27.0 Quasi-Peak
101392.000 27.0 682 | -41.3 | -26.9 | Quasi-Peak
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Plot 5-18: Radiated Emissions (1 — 2 GHz) (TC #3)
Vertical
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Table 5-28: Radiated Emissions (1 — 2 GHz) (TC #3)

Corrected Corrected
Frequency EIRP Limit Margin EIRP Limit Margin Peak/
(MHz) Measured | (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
1901.600 44.8 74.0 -29.2 Peak
1996.000 38.0 54.0 -16.0 Average
1996.000 38.0 57.2 | -41.3 [ -1509 Average
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Plot 5-19: Radiated Emissions (2 — 4 GHz) (TC #3)
Horizontal
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Table 5-29: Radiated Emissions (2 — 4 GHz) (TC #3)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
3576.800 39.3 74.0 -34.7 Peak
3572.800 31.2 54.0 -22.8 Average
3572.800 31.2 -64.0 | -41.3 | -22.7 Average
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Plot 5-20: Radiated Emissions (4 — 8.2 GHz) (TC #3)
Vertical
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Table 5-30: Radiated Emissions (4 — 8.2 GHz) (TC #3)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
6456.731 67.5 74.0 -6.5 Peak
6456.731 38.0 54.0 -16.0 Average
6456.731 38.0 572 | -41.3 | -15.9 Average

47 of 115


http://www.rheintech.com/

Rhein Tech Laboratories Client: VEGA Grieshaber KG

360 Herndon Parkway Model: VEGAPULS 69
Suite 1400 ID’s: O6QPS60XW1/3892A-PS60XW1
Herndon, VA 20170 Standards: FCC 15.209/IC RSS-211
http://www.rheintech.com Report Number: 2016254-209
Plot 5-21: Radiated Emissions (8.2 — 12.4 GHz) (TC #3)
Horizontal
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Table 5-31: Radiated Emissions (8.2 — 12.4 GHz) (TC #3)

Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
12379.808 39.5 74.0 -34.5 Peak
12346.154 30.0 54.0 -24.0 Average
12346.154 30.0 -65.2 | -41.3 [ -23.9 Average
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Plot 5-22: Radiated Emissions (12.4 — 18 GHz) (TC #3)
Horizontal
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Table 5-32: Radiated Emissions (12.4 — 18 GHz) (TC #3)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
18000.000 45.3 74.0 -28.7 Peak
18000.000 35.5 54.0 -18.5 Average
18000.000 35.5 -59.7 | -41.3 | -18.4 Average
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Plot 5-23: Radiated Emissions (18 — 26.5 GHz) (TC #3)
Vertical
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Table 5-33: Radiated Emissions (18 — 26.5 GHz) (TC #3)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
26500.000 53.8 74.0 -20.2 Peak
26500.000 43.0 54.0 -11.0 Average
26500.000 43.0 -52.2 | -41.3 | -10.9 Average
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Plot 5-24: Radiated Emissions (26.5 — 40 GHz) (TC #3)
Vertical
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Table 5-34: Radiated Emissions (26.5 — 40 GHz) (TC #3)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
36646.634 56.9 74.0 -17.1 Peak
38247.596 46.8 54.0 -7.2 Average
38247.596 46.8 -48.4 | -41.3 | -7.1 Average
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5.3.2.2 Steel Drum

Plot 5-25: Radiated Emissions (30 — 1000 MHz) (TC #1)
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Table 5-35: Radiated Emissions (30 — 1000 MHz) (TC #1)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuVv) (dBm)
71904.000 32.9 74.0 -41.1 Peak
73456.000 26.6 54.0 -27.4 Quasi-Peak
73456.000 26.6 686 | -41.3 | -27.3 | Quasi-Peak
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Plot 5-26: Radiated Emissions (1 — 2 GHz) (TC #1)
Horizontal
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Table 5-36: Radiated Emissions (1 — 2 GHz) (TC #1)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
1941.600 44.1 74.0 -29.9 Peak
1973.200 37.4 54.0 -16.6 Average
1973.200 37.4 -57.8 | -41.3 | -165 Average
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Plot 5-27: Radiated Emissions (2 — 4 GHz) (TC #1)
Vertical
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Table 5-37: Radiated Emissions (2 — 4 GHz) (TC #1)

Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
3553.600 39.5 74.0 -29.9 Peak
3509.600 31.6 54.0 -16.6 Average
3509.600 31.6 -57.8 | -41.3 | -165 Average
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Plot 5-28: Radiated Emissions (4 — 8.2 GHz) (TC #1)
Horizontal
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Table 5-38: Radiated Emissions (4 — 8.2 GHz) (TC #1)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
6382.692 72.1 74.0 -1.9 Peak
6357.961 42.7 54.0 -11.3 Average
6357.961 42.7 -52.5 | -41.3 | -11.2 Average
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Plot 5-29: Radiated Emissions (8.2 — 12.4 GHz) (TC #1)
Horizontal
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Table 5-39: Radiated Emissions (8.2 — 12.4 GHz) (TC #1)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
12204.807 39.4 74.0 -34.6 Peak
12359.615 30.1 54.0 -23.9 Average
12359.615 30.1 -65.1 | -41.3 | -23.8 Average
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Plot 5-30: Radiated Emissions (12.4 — 18 GHz) (TC #1)
Horizontal
@ *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 43.77 dBpv
Ref 77 dBuv *Att 0 dB SWT 35 ms 14.401282051 GHz
Markgr 2 [T2]]
LEMIT CHEEK PA 35131 dBpv
[ 7° 1J8.00000¢000 GH=z “
1 PK 15-209HK
MAXH [~ ©°
%* [~ 50 J TDF
| 15-200 £ W {ptpeenm i tel oy AR TSP B
| Y b T S ARAEE “.‘
20 3DB
10
[— O
F-10
——20
Start 12.4 GHz 560 MHz/ Stop 18 GHz
Date: 3.MAR.2017 10:47:50
Table 5-40: Radiated Emissions (12.4 — 18 GHz) (TC #1)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
14401.282 43.8 74.0 -30.2 Peak
18000.000 35.3 54.0 -18.7 Average
18000.000 35.3 -59.9 | -41.3 | -186 Average
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Plot 5-31: Radiated Emissions (18 — 26.5 GHz) (TC #1)
Horizontal
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Table 5-41: Radiated Emissions (18 — 26.5 GHz) (TC #1)

Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
26500.000 52.4 74.0 -21.6 Peak
26500.000 43.0 54.0 -11.0 Average
26500.000 43.0 52.2 | -41.3 | -10.9 Average
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Plot 5-32: Radiated Emissions (26.5 — 40 GHz) (TC #1)
Horizontal
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Table 5-42: Radiated Emissions (26.5 — 40 GHz) (TC #1)

Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
38723.558 57.7 74.0 -16.3 Peak
38247.596 47.0 54.0 -7.0 Average
38247.596 47.0 -48.2 | -41.3 | -6.9 Average
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Plot 5-33: Radiated Emissions (30 — 1000 MHz) (TC #2)
Vertical
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Table 5-43: Radiated Emissions (30 — 1000 MHz) (TC #2)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuVv) (dBm)
435.072 36.5 74.0 -37.5 Peak
396.272 29.5 54.0 -24.5 Quasi-Peak
396.272 29.5 657 | -41.3 | -24.4 | Quasi-Peak
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Plot 5-34: Radiated Emissions (1 — 2 GHz) (TC #2)
Horizontal
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Table 5-44: Radiated Emissions (1 — 2 GHz) (TC #2)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
1952.400 44.1 74.0 -29.9 Peak
1988.800 38.0 54.0 -16.0 Average
1988.800 38.0 -57.2 -41.3 | -15.9 Average
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Plot 5-35: Radiated Emissions (2 — 4 GHz) (TC #2)
Vertical
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Table 5-45: Radiated Emissions (2 — 4 GHz) (TC #2)

Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
3596.000 38.7 74.0 -35.3 Peak
3600.000 31.7 54.0 -22.3 Average
3600.000 31.7 -63.5 | -41.3 | -222 Average
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Plot 5-36: Radiated Emissions (4 — 8.2 GHz) (TC #2)
Horizontal
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Table 5-46: Radiated Emissions (4 — 8.2 GHz) (TC #2)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
6301.923 73.2 74.0 -0.8 Peak
6375.961 43.2 54.0 -10.8 Average
6375.961 43.2 -52.0 | -41.3 | -10.7 Average
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Plot 5-37: Radiated Emissions (8.2 — 12.4 GHz) (TC #2)
Vertical
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Table 5-47: Radiated Emissions (8.2 — 12.4 GHz) (TC #2)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
10084.615 39.6 74.0 -34.4 Peak
12392.269 30.0 54.0 -24.0 Average
12392.269 30.0 -65.2 | -41.3 [ -23.9 Average
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Plot 5-38: Radiated Emissions (12.4 — 18 GHz) (TC #2)
Vertical
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Table 5-48: Radiated Emissions (12.4 — 18 GHz) (TC #2)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
18000.000 45.4 74.0 -28.6 Peak
18000.000 35.7 54.0 -18.3 Average
18000.000 35.7 -59.5 | -41.3 | -18.2 Average
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Plot 5-39: Radiated Emissions (18 — 26.5 GHz) (TC #2)
Vertical
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Table 5-49: Radiated Emissions (18 — 26.5 GHz) (TC #2)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
26500.000 54.5 74.0 -19.5 Peak
26500.000 42.6 54.0 -11.4 Average
26500.000 42.6 -52.6 | -41.3 [ -113 Average
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Plot 5-40: Radiated Emissions (26.5 — 40 GHz) (TC #2)
Vertical
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Table 5-50: Radiated Emissions (26.5 — 40 GHz) (TC #2)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
38290.865 57.3 74.0 -16.7 Peak
38269.231 47.1 54.0 -6.9 Average
38269.231 47.1 -48.1 | -41.3 | -6.8 Average
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Plot 5-41: Radiated Emissions (30 — 1000 MHz) (TC #3)
Vertical
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Table 5-51: Radiated Emissions (30 — 1000 MHz) (TC #3)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuv) (dBm)
99840.000 29.4 74.0 -44.6 Peak
101004.000 24.3 54.0 -29.7 Quasi-Peak
101004.000 24.3 709 |  -41.3 | -29.6 | Quasi-Peak
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Plot 5-42; Radiated Emissions (1 — 2 GHz) (TC #3)
Hori;ontal
@ * RBW 1 MHz Marker 1 [T1 ]
* VBW 10 MHz 44 .89 dBuv
Ref 87 dBpVv *Att 10 dB SWT 15 ms 1 991200000 GHz
Markgr 2 [T2]]
LIIMIT CHEEK PAYS 37196 dBpv
[— 80
1.96480dooo cHz |IEN
1 PK]

—70

paa a1
m *_ég—zosarK

TDF

PA

50

3DB

20

10

[~—-10

Start 1 GHz 100 MHz/ Stop 2 GHz
Date: 1.MAR.2017 08:31:31
Table 5-52: Radiated Emissions (1 — 2 GHz) (TC #3)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
1991.200 44.9 74.0 -29.1 Peak
1964.800 38.0 54.0 -16.0 Average
1964.800 38.0 57.2 | -41.3 | -15.9 Average
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Plot 5-43: Radiated Emissions (2 — 4 GHz) (TC #3)
Horizontal
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Table 5-53: Radiated Emissions (2 — 4 GHz) (TC #3)

Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
3514.400 39.4 74.0 -34.6 Peak
3512.000 31.7 54.0 -22.3 Average
3512.000 31.7 -63.5 | -41.3 | -222 Average
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Plot 5-44; Radiated Emissions (4 — 8.2 GHz) (TC #3)
Horizontal
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Table 5-54: Radiated Emissions (4 — 8.2 GHz) (TC #3)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
6423.077 62.7 74.0 -11.3 Peak
6375.962 32.8 54.0 -21.2 Average
6375.962 32.8 -62.4 | -41.3 [ -211 Average
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Plot 5-45: Radiated Emissions (8.2 — 12.4 GHz) (TC #3)
Vertical
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Table 5-55: Radiated Emissions (8.2 — 12.4 GHz) (TC #3)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
12171.153 39.7 74.0 -34.3 Peak
12386.539 29.8 54.0 -24.2 Average
12386.539 29.8 -65.4 | -41.3 [ -241 Average
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Report Number: 2016254-209

Plot 5-46: Radiated Emissions (12.4 — 18 GHz) (TC #3)
Vertical
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Table 5-56: Radiated Emissions (12.4 — 18 GHz) (TC #3)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
18000.000 45.1 74.0 -28.9 Peak
18000.000 35.3 54.0 -18.7 Average
18000.000 35.3 -59.9 | -41.3 | -18.6 Average

73 of 115


http://www.rheintech.com/

Rhein Tech Laboratories Client: VEGA Grieshaber KG

360 Herndon Parkway Model: VEGAPULS 69
Suite 1400 ID’s: O6QPS60XW1/3892A-PS60XW1
Herndon, VA 20170 Standards: FCC 15.209/IC RSS-211
http://www.rheintech.com Report Number: 2016254-209
Plot 5-47: Radiated Emissions (18 — 26.5 GHz) (TC #3)
Horizontal
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Ref 77 dBuv *Att 0 dB SWT 50 ms 26.500000000 GH=z
Markdr 2 [T2]]
B LIMIT CHEELCK PAYS 42 164 dBpv
e 46.50000¢000 cuz|EN
1 PK 15-209HK
[~ 60
MAXH
Y
Y
| 152200 B
ot romch, - s At Y- e ek e Bty
[~ 30
20 3DB
10
[— O
—-10
——20
Start 18 GHz 850 MHz/ Stop 26.5 GHz

Date: 3.MAR.2017 11:45:38

Table 5-57: Radiated Emissions (18 — 26.5 GHz) (TC #3)

Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
26500.000 52.3 74.0 -21.7 Peak
26500.000 42.6 54.0 -11.4 Average
26500.000 42.6 -52.6 | -41.3 [ -113 Average
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Plot 5-48: Radiated Emissions (26.5 — 40 GHz) (TC #3)
Vertical
@ *RBW 1 MHz Marker 1 [T1 ]
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Table 5-58: Radiated Emissions (26.5 — 40 GHz) (TC #3)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
38615.385 57.5 74.0 -16.5 Peak
38247.596 46.8 54.0 -7.2 Average
38247.596 46.8 -48.4 | -41.3 | -7.1 Average
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5.3.2.3 Concrete Drum
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Plot 5-49: Radiated Emissions (30 — 1000 MHz) (TC #1)
Vertical
® * RBW 120 kHz Marker 1 [T1 ]
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Table 5-59: Radiated Emissions (30 — 1000 MHz) (TC #1)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuVv) (dBm)

298.884 37.7 74.0 -36.3 Peak
101.004 24.4 54.0 -29.6 Quasi-Peak
101.004 24.4 708 | -41.3 | -295 | Quasi-Peak
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Plot 5-50: Radiated Emissions (1 — 2 GHz) (TC #1)
Horizontal
@ *RBW 1 MHz Marker 1 [T1 ]
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Table 5-60: Radiated Emissions (1 — 2 GHz) (TC #1)

Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
1926.000 43.9 74.0 -30.1 Peak
1931.200 37.0 54.0 -17.0 Average
1931.200 37.0 582 | -41.3 | -16.9 Average
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Plot 5-51: Radiated Emissions (2 — 4 GHz) (TC #1)
Horizontal
® *RBW 1 MHz Marker 1 [T1 ]
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Table 5-61: Radiated Emissions (2 — 4 GHz) (TC #1)

Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
3514.400 394 74.0 -34.6 Peak
3512.000 31.7 54.0 -22.3 Average
3512.000 31.7 -635 | -41.1 -22.2 Average
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Plot 5-52; Radiated Emissions (4 — 8.2 GHz) (TC #1)
Vertical
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Table 5-62: Radiated Emissions (4 — 8.2 GHz) (TC #1)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
6423.077 62.7 74.0 -11.3 Peak
6375.962 32.8 54.0 -21.2 Average
6375.962 32.8 624 | -41.3 21.1 Average

79 of 115


http://www.rheintech.com/

Client: VEGA Grieshaber KG

Model: VEGAPULS 69

ID’s: O6QPS60XW1/3892A-PS60XW 1
Standards: FCC 15.209/IC RSS-211
Report Number: 2016254-209

Rhein Tech Laboratories
360 Herndon Parkway
Suite 1400

Herndon, VA 20170
http://www.rheintech.com

Plot 5-53: Radiated Emissions (8.2 — 12.4 GHz) (TC #1)
Vertical
@ * RBW 1 MHz Marker 2 [T2 ]
* VBW 3 MHz 29.78 dBpuv
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Table 5-63: Radiated Emissions (8.2 — 12.4 GHz) (TC #1)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
12171.154 39.7 74.0 -34.3 Peak
12386.539 29.8 54.0 -24.2 Average
12386.539 29.8 654 | -41.3 -24.3 Average
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Plot 5-54; Radiated Emissions (12.4 — 18 GHz) (TC #1)
Vertical
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Table 5-64: Radiated Emissions (12.4 — 18 GHz) (TC #1)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
18000.000 45.1 74.0 -28.9 Peak
18000.000 35.3 54.0 -18.7 Average
18000.000 35.3 59.9 | -41.3 -18.6 Average
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Plot 5-55: Radiated Emissions (18 — 26.5 GHz) (TC #1)
Vertical
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Table 5-65: Radiated Emissions (18 — 26.5 GHz) (TC #1)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
26500.000 51.9 74.0 221 Peak
26500.000 42.9 54.0 -11.1 Average
26500.000 42.9 523 |  -41.3 -11.0 Average
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Plot 5-56: Radiated Emissions (26.5 — 40 GHz) (TC #1)
Vertical
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Table 5-66: Radiated Emissions (26.5 — 40 GHz) (TC #1)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
38615.384 57.5 74.0 -16.5 Peak
38247.596 46.8 54.0 -7.2 Average
38247.596 46.8 -48.4 | -41.3 -7.1 Average
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Plot 5-57: Radiated Emissions (30 — 1000 MHz) (TC #2)
Vertical
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Table 5-67: Radiated Emissions (30 — 1000 MHz) (TC #2)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuVv) (dBm)
374.932 37.9 74.0 -36.1 Peak
376.484 31.0 54.0 -23.0 Quasi-Peak
376.484 31.0 -64.2 | -41.3 -22.9 Quasi-Peak
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Plot 5-58: Radiated Emissions (1 — 2 GHz) (TC #2)
Horizontal
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Table 5-68: Radiated Emissions (1 — 2 GHz) (TC #2)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
1990.000 43.8 74.0 -30.2 Peak
1925.600 37.4 54.0 -16.6 Average
1925.600 37.4 -57.8 | -41.3 -16.5 Average
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Plot 5-59: Radiated Emissions (2 — 4 GHz) (TC #2)
Vertical
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Table 5-69: Radiated Emissions (2 — 4 GHz) (TC #2)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
3332.000 39.9 74.0 -34.1 Peak
3504.800 31.2 54.0 -22.8 Average
3504.800 31.2 640 | 413 | -227 Average
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Plot 5-60: Radiated Emissions (4 — 8.2 GHz) (TC #2)
Vertical
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Table 5-70: Radiated Emissions (4 — 8.2 GHz) (TC #2)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
6402.885 69.9 74.0 4.1 Peak
6402.885 39.4 54.0 -14.6 Average
6402.885 39.4 -55.8 | -41.3 -14.5 Average
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Plot 5-61: Radiated Emissions (8.2 — 12.4 GHz) (TC #2)
Vertical
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Table 5-71: Radiated Emissions (8.2 — 12.4 GHz) (TC #2)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
12043.269 39.5 74.0 -34.5 Peak
12157.692 29.8 54.0 -24.2 Average
12157.692 29.8 654 | -41.3 | -241 Average
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Plot 5-62: Radiated Emissions (12.4 — 18 GHz) (TC #2)
Vertical
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Table 5-72: Radiated Emissions (12.4 — 18 GHz) (TC #2)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
18000.000 44.9 74.0 -29.1 Peak
18000.000 35.5 54.0 -18.5 Average
18000.000 35.5 597 | -413 | -184 Average
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Plot 5-63: Radiated Emissions (18 — 26.5 GHz) (TC #2)
Horizontal
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Table 5-73: Radiated Emissions (18 — 26.5 GHz) (TC #2)

Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
26500.000 52.3 74.0 -21.7 Peak
26500.000 42.8 54.0 -11.2 Average
26500.000 428 524 | -413 | -111 Average
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Plot 5-64: Radiated Emissions (26.5 — 40 GHz) (TC #2)
Vertical
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Table 5-74: Radiated Emissions (26.5 — 40 GHz) (TC #2)

Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
37858.173 57.2 74.0 -16.8 Peak
38204.326 46.9 54.0 -7.1 Average
38204.326 46.9 483 | 413 | -70 Average
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Plot 5-65: Radiated Emissions (30 — 1000 MHz) (TC #3)
Vertical
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Table 5-75: Radiated Emissions (30 — 1000 MHz) (TC #3)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuVv) (dBm)
101.004 38.6 74.0 -35.4 Peak
101.392 26.4 54.0 -27.6 Quasi-Peak
101.392 26.4 688 | -41.3 | -27.5 | Quasi-Peak
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Plot 5-66: Radiated Emissions (1 — 2 GHz) (TC #3)
Hori;ontal
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Table 5-76: Radiated Emissions (1 — 2 GHz) (TC #3)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
1975.200 44.6 74.0 -29.4 Peak
1922.400 37.7 54.0 -16.3 Average
1922.400 37.7 575 | -413 | -16.2 Average
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Plot 5-67: Radiated Emissions (2 — 4 GHz) (TC #3)
Horizontal
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Table 5-77: Radiated Emissions (2 — 4 GHz) (TC #3)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
3576.800 40.1 74.0 -33.9 Peak
3558.000 32.0 54.0 -22.0 Average
3558.000 32.0 632 | -41.3 | -21.9 Average
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Plot 5-68: Radiated Emissions (4 — 8.2 GHz) (TC #3)
Vertical
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Table 5-78: Radiated Emissions (4 — 8.2 GHz) (TC #3)

Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
6436.539 61.5 74.0 -12.5 Peak
6436.535 31.4 54.0 -22.6 Average
6436.535 314 -63.8 | -41.3 -22.5 Average
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Plot 5-69: Radiated Emissions (8.2 — 12.4 GHz) (TC #3)
Horizontal
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Table 5-79: Radiated Emissions (8.2 — 12.4 GHz) (TC #3)

Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
8442.307 394 74.0 -34.6 Peak
12366.346 29.9 54.0 -24.1 Average
12366.346 29.9 -65.3 | -41.3 -24.0 Average
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Plot 5-70: Radiated Emissions (12.4 — 18 GHz) (TC #3)
Vertical
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Table 5-80: Radiated Emissions (12.4 — 18 GHz) (TC #3)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
18000.000 45.1 74.0 -28.9 Peak
18000.000 354 54.0 -18.6 Average
18000.000 35.4 598 | -413 | -185 Average
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Plot 5-71: Radiated Emissions (18 — 26.5 GHz) (TC #1)
Vertical
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Table 5-81: Radiated Emissions (18 — 26.5 GHz) (TC #3)
Corrected Corrected
Frequency | Field strength Limit Margin EIRP Limit Margin Peak/
(MHz) Measured (dBuVv/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
26500.000 52.4 74.0 -21.6 Peak
26500.000 43.0 54.0 -11.0 Average
26500.000 43.0 522 | -41.3 | -109 Average
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Plot 5-72; Radiated Emissions (26.5 — 40 GHz) (TC #3)
Vertical
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Table 5-82: Radiated Emissions (26.5 — 40 GHz) (TC #3)
Corrected Corrected
Frequency EIRP Limit Margin EIRP Limit Margin Peak/
(MHz) Measured | (dBuV/m) (dB) Measured | (dBm/MHz) (dB) Average
(dBuV) (dBm)
38269.231 57.7 74.0 -16.3 Peak
38225.961 46.8 54.0 -7.2 Average
38225.961 46.8 484 | 413 | 71 Average
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Table 5-83: Radiated Emissions Test Equipment for Enclosure Plots
RTL Serial Calibration

Asset # Manufacturer Model Part Type Number Due Date

901593 | Insulated Wire Inc. | “PS1209-950" sy RF Cables 36" NA 8/1/17

901640 Rohde & FS-z110 | Mixer (75-110GHz) | 100010 41217

Schwarz
901581 Rohde & FSU Spectrum Analyzer | 1166.1660.50 3/22/18
Schwarz

Horn Antenna

901303 EMCO 3160-10 (26.5 - 40.0 GHz) 960452-007 6/19/17

WR-28
Waveguide Not
901161 ATM 28-25K-6 (26.5 — 40 GH2) B082304 required
Antenna Research BiLog Antenna

900724 Associates, Inc. LPB-2520 (25 - 2000 MHz) 1037 4/30/17
Horn Antenna

900772 EMCO 3161-02 (2 - 4 GHz) 9804-1044 4/9/18
Horn Antenna

900321 EMCO 3161-03 (4.0 - 8.2 GHz) 9508-1020 4/9/18
Horn Antenna

900323 EMCO 3160-07 (8.2 - 12.4 GHz) 9605-1054 4/19/18
Horn Antenna

900356 EMCO 3160-08 (12.4 - 18 GHz) 9607-1044 4/9/18
Horn Antenna

901218 EMCO 3160-09 (18 - 26.5 GHz) 960281-003 4/14/18

Test Personnel:

Daniel W. Baltzell

Test Engineer

Results: Passing

k!

s ~ ] ’ f -7

Signature

March 1-3, 2017
Dates of Test

The worst-case radiated emissions occur with the EUT in configurations TC #1, TC #2 and TC #3 tested
with the main beam pointing perpendicularly downwards within the enclosed steel, concrete and fiberglass

containers.

6 Conclusion

The data in this measurement report shows that the Vega Grieshaber KG, Inc., Model VEGAPULS 69,
FCC ID: O6QPS60XW1, IC: 3892A-PS60XW1, complies with all the requirements of Parts 2 and 15 of the
FCC Rules and Regulations, and Industry Canada RSS-211 and RSS-Gen.
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Appendix A: Test Configuration Test Photographs

Photograph 5: AC Conducted Emissions — Front View - TC #1
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Photograph 6: AC Conducted Emissions - Rear View — TC #1

3
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Photograph 7: AC Conducted Emissions — Front View - TC #2
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Photograph 8: AC Conducted Emissions - Rear View — TC #2

Client: VEGA Grieshaber KG

Model: VEGAPULS 69

ID’s: O6QPS60XW1/3892A-PS60XW 1
Standards: FCC 15.209/IC RSS-211
Report Number: 2016254-209
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Photograph 9: AC Conducted Emissions — Front View - TC #3
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Photograph 10:

Client: VEGA Grieshaber KG

Model: VEGAPULS 69

ID’s: O6QPS60XW1/3892A-PS60XW 1
Standards: FCC 15.209/IC RSS-211
Report Number: 2016254-209

AC Conducted Emissions - Rear View — TC #3
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Photograph 11: Radiated Emissions — TC #1; Concrete Container
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Photograph 12: Radiated Emissions — TC #1; Steel Container

0 :"’\"' ! " P
_'.i;&"gg‘: /%

=
‘.‘.‘ih‘ 4

¥

108 of 115


http://www.rheintech.com/

Rhein Tech Laboratories Client: VEGA Grieshaber KG

360 Herndon Parkway Model: VEGAPULS 69

Suite 1400 ID’s: O6QPS60XW1/3892A-PS60XW1
Herndon, VA 20170 Standards: FCC 15.209/IC RSS-211
http://www.rheintech.com Report Number: 2016254-209
Photograph 13: Radiated Emissions — TC #1; Fiberglass Container
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Photograph 14: Radiated Emissions — TC #2; Concrete Container

A

5

¥
e .,

w s"‘ * T 't ';
P SR ¥ * 5

110 of 115


http://www.rheintech.com/

Rhein Tech Laboratories
360 Herndon Parkway
Suite 1400

Herndon, VA 20170
http://www.rheintech.com

Photograph 15:

Radiated Emissions — TC #2; Steel Container

Client: VEGA Grieshaber KG
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Photograph 16: Radiated Emissions — TC #2; Fiberglass Container
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Photograph 17: Radiated Emissions — TC #3; Concrete Container
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Photograph 18:

Radiated Emissions — TC #3; Steel Container
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Photograph 19: Radiated Emissions — TC #3; Fiberglass Container
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