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10. Occupied Bandwidth (ESMR)

10.1 Test Specification
FCC Parts 2.1049; 90.2.09

10.2  Test Procedure
(Temperature (23°C)/ Humidity (34%RH))

The E.U.T. antenna terminal was connected to the spectrum analyzer through an
external attenuator and an appropriate coaxial cable (loss = 41.3 dB).
The spectrum analyzer was set to proper resolution B.W.

OBW function (99%) was employed for this evaluation.
Occupied bandwidth measured was repeated in the input terminal of the E.U.T.

10.3 Test Limit
N/A

10.4 Test Results

Modulation Port Operating Reading
Frequency
(Input/Output) (MHz) (MHz)
Input 864.5 4.5
Output 864.5 4.5
LTE 64QAM Input 866.5 4.5
Output 866.5 4.5
Input 864.5 4.1
Output 864.5 4.1
W-CDMA Input 866.5 4.2
Output 866.5 4.1
Input 863.2 0.2
Output 863.2 0.2
GSM Input 867.8 0.2
Output 867.8 0.2

Figure 69 Occupied Bandwidth ESMR Test Results Table

JUDGEMENT: Passed

See additional information in Figure 70 to Figure 81.
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Occupied Bandwidth (ESMR)

E.U.T Description ONE- Optical Network Evolution
Wireless Platform

Type MRU (Mid Power Remote Unit)
Serial Number: 05154901D3
Offs 41,30 dB * RBW 100 kHz
*Att 15dB VBW 300 kHz M1[1] 25.43 dBm
Ref 46.30 dBm * SWT 10ms 866.516000000 MHz
[ Occ Bw 4.530938124 MHz
1pK |40 dBm T1[1] 19.66 dBm
Max \ 862.244510978 MHZ|
30 dB ‘ T2[1] M1 19.28 dBm)|
T .775449102 MHz|
— ‘ P}.M\/MManmaj‘ﬁ\f’
10 dBr / H
0 dDm‘ J \
10 dm‘u H \
20 dBm'
L) Wl dinad
30 dB.‘u
-40 dBr‘n
-50 delu
CF 864.5 MHz Span 10.0 MHz
Date: 4.JUL.2016 10:34:35

Figure 70. — 864.5MHz LTE 64QAM Input

Offs 41.30 dB * RBW 100 kHz

*Att 10dB VBW 300 kHz M1[1] 24.39 dBm
Ref 41.30dBm  * SWT 10ms 866.536000000 MHz
X Occ Bw 4.540119760 MHz
1Pk T1[1] 17.65 dBm|
Max | 30 du..‘. M362.240119760 MHZ]
T2[1 18.21 dBm|
20 dBm Tf""’”\"‘ k 8%6.780239521 MHZ|

10 dBm / \

0 dBm { ‘]

-10 dux‘u / \

Flwtamad
-30 dBI‘n
-40 dur‘l
-50 dBl‘n
CF 864.5 MHz Span 10.2 MHz

Date: 4.JUL.2016 10:00:45

Figure 71. — 864.5MHz LTE 64QAM Output
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Occupied Bandwidth (ESMR)

E.U.T Description ONE- Optical Network Evolution
Wireless Platform

Type MRU (Mid Power Remote Unit)
Serial Number: 05154901D3
Offs 41.30 dB * RBW 100 kHz
*Att 15dB VBW 300 kHz M1[1] 22.72 dBm
Ref 46.30 dBm * SWT 10nms 866.516000000 MHz
[ Occ Bw 4.550898204 MHz|
1pk |40 dBm T1[1] 17.51 dBm
Max 864.224550898 MHZ
30 dBn T2[1] 19.96 dBm|

! A8 775449102 Mig
20 dBnr 7 i i

] \

g \
, |

|
" M1
|

-20 dBm W‘J

Al
-30 dB-‘u
-40 dB-\n
-50 dEr‘\‘.
CF 866.5 MHz Span 10.0 MHz
Date: 4.JUL.2016 10:35:20

igure 72. — 866.5MHz LTE 64QAM Input

Offs 41.30 dB * RBW 100 kHz
*Att 10 dB VBW 300 kHz M1[1] 22.22 dBm
Ref 41.30dBm___ * SWT 10ms 866.536000000 MHz

Occ Bw 4.540119760 MHZ]

1Pk T1[1] 17.66 dBm|
Max | 30 dBm 864.240119760 MHz|

1

| T2[1] 18.01 dBm
20 dBm Tf“m ‘W.?sozwsn MHz
10 dB(.‘. / l\

s \
_ J \

CF 866.5 MHz Span 10.2 MHz

Date: 4.JUL.2016 10:01:33

Figure 73. — 866.5MHz LTE 64QAM Output
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Occupied Bandwidth (ESMR)

E.U.T Description

ONE- Optical Network Evolution

Wireless Platform

Type MRU (Mid Power Remote Unit)
Serial Number: 05154901D3
Offs 41.30 dB * RBW 100 kHz
*Att 15dB VBW 300 kHz M1[1] 26.29 dBm
Ref 46.30 dBm  * SWT 10ms 864.101000000 MHz
I Occ Bw 4.171656687 MHZ]
1pk |40 dBm T1[1] 17.23 dBm
Hiak | 862.424151697 MHZ|
30 dBm M1 T2[1] 18.21 dBm
| BN A 866.595808383 MHz
20 dBm ~ (2
10 dBn /f \
0 dBm { \
-10 dB.‘.. ! \
-20 dBm
w ,, ,U.J] L)‘ g
30 dB.‘..
-40 dB-\n
-50 dBm

CF 864.5 MHz

Span 10.0 MHz

Date: 4.JUL.2016 10:24:51

*

1Pk
Max

Figure 74. — 864.5MHz WCDMA Input

Offs 41.30 dB * RBW 100 kHz
Att 15dB VBW 300 kHz M1[1] 24.46 dBm
Ref 46.30 dBm ___ * SWT 10ns 863.299000000 MHz
I Occ Bw 4.173652695 MHz
40 dBm T1[1] 15.59 dBm|
| 862.423353293 MHz|
30 dBY ol T2[1] 16.37 dBm|
66.597005988 M
) | A pAn,B66-597005988 Miiz
20 w.‘ 7
10 dBr {? \
0 dmn‘ / \
10 ..;m‘.. / \
20 dBm
30 dBn
-40 dBr‘n
-50 dBm

CF 864.5 MHz

Span 10.2 MHz

Date:

4.JUL.201&é

10:04:23

igure 75. — 864.5MHz WCDMA Output
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Occupied Bandwidth (ESMR)

E.U.T Description

Type
Serial Number:

ONE- Optical Network Evolution
Wireless Platform

MRU (Mid Power Remote Unit)
05154901D3

Offs 41.30 dB * RBW 100 kHz
*Att 15dB VBW 300 kHz M1[1] 26.19 dBm
Ref 46.30 dBm _ * SWT 10ms 865.302000000 MHz
I Occ Bw 4.191616766 MHZ
1pk |40 dBm T1[1] 16.89 dBm
Hiak | 864.404191617 MHZ]
30 dBm M1 T2[1] 18.06 dBm|
\ Mm 868.595808383 MHz|
20 dBm :—7 [
10 dBnr / 1
0 dBm {
-10 dBm

-30 dBm

-20 dBm M‘J

F o s

-40 dBm

-50 dEl‘n

CF 866.5 MHz

Span 10.0 MHz

Date: 4.JUL.2016 102

25:36

Figure 76. — 866.5MHz WCDMA Input

Offs 41.30 dB * RBW 100 kHz
*Att 15dB VBW 300 kHz M1[1] 23.77 dBm
Ref 46.30 dBm  * SWT 10ns 866.536000000 MHz
[ Occ Bw 4.153293413 MHz
1pk |40 dBm T1[1] 17.19 dBm
Max \ 864.423353293 MHZ]
30 dBm T T2[1] 18.23 dBm
\ L 3 868.576646707 MHz
) . W2
20 w.‘ f
10 dBm f \
0 dmn‘ { \
-10 ..;m‘.. ] \
20 dBm ;
MWW
30 dBnr
-40 dBr‘n
-50 dBm

CF 866.5 MHz

Span 10.2 MHz

Date: 4.JUL.2016 10:03:29

Figure 77. — 866.5MHz WCDMA Output
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Occupied Bandwidth (ESMR)

E.U.T Description

Type
Serial Number:

ONE- Optical Network Evolution
Wireless Platform

MRU (Mid Power Remote Unit)
05154901D3

Offs 41.30 dB * RBW 10 kHz
*Att 15dB VBW 30 kHz M1[1] 28.42 dBm
Ref 46.30 dBm * SWT 10ms 863.198000000 MHz
I Occ Bw 245.508982036 kHz|
1pk |40 dBm T1[1] 14.44 dBm
Max \ wlis 863.078243513 MHz
30 dBm T2[1] 14.60 dBm
‘ 863.323752495 MHz|
20 dB..‘. y \’Kl
10 dBmr / \
0 dBm / \'l
-10 dBm o

oae N

g g
-40 dB.‘..
-50 dBm
CF 863.2 MHz Span 1.0 MHz

Date: 4.JUL.201lé

10:26:45

Figure 78. — 863.2MHz GSM Input
Offs 41.30 dB * RBW 10 kHz
*Att 15dB VBW 30 kHz M1[1] 25.93 dBm
Ref 46.30 dBm  * SWT 10ns 863.170100000 MHz
[ Occ Bw  243.512974052 kHz|
1pk |40 dBm T1[1] 13.05 dBm
Max | 863.078243513 MHZ]
30 dBm e T2[1] 13.19 dBm
| ,(vv’"”mw\ 863.321756487 MHz
20 dBr
| b X
10 dBm / \
0 dn..(‘ / \
-10 ..;m‘.. / \\
-20 du-‘u ‘\’L_hv\,v\h
40 dBr‘n
-50 dBm
CF 863.2 MHz Span 1.0 MHz
Date: 4.JUL.2016 10:07:15

Figure 79. — 863.2MHz GSM Output
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Occupied Bandwidth (ESMR)

E.U.T Description

Wireless Platform

ONE- Optical Network Evolution

Type MRU (Mid Power Remote Unit)
Serial Number: 05154901D3
Offs 41.30 dB * RBW 10 kHz
*Att 15dB VBW 30 kHz M1[1] 27.97 dBm
Ref 46.30 dBm _ * SWT 10ns 867.780000000 MHz
I Occ Bw  243.512974052 kHz
1pk |40 dBm T1[1] 14.50 dBm
Max | il 867.678243513 MHZ|
30 dBm T2[1] 15.10 dBm
| /“’J' 867.921756487 MHz|
20 dBm:

M

10 dBnm /

\

0 dBm

=10 dBm

\
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Bm:

-40 dBm

-50 dEl‘n

CF 867.8 MHz
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Date: 4.JUL.2016 10:28:07
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Figure 80. — 867.8MHz GSM Input

Offs 41.30 dB * RBW 10 kHz
Att 15dB VBW 30 kHz M1[1] 25.83 dBm
Ref 46.30 dBm  * SWT 10ns 867.808000000 MHz
[ Occ Bw  243.512974052 kHz|
40 dBm T1[1] 13.08 dBm
\ 867.678243513 MHZ]
30 dBm 1-T2[1] 12.27 dBm
| /,n,v-'-“’wu\ 867.921756487 MHz]
20 dBr
) il K
10 dBm / \
0 dmn‘ / \
-10 um‘.. //, \‘\‘
-20 dwf ‘\
-;p,em.‘. —
40 dBr‘n
50 dBm

CF 867.8 MHz

Span 1.0 MHz

Date:
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Figure 81. — 867.8MHz GSM Output
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10.5 Test Equipment Used; Occupied Bandwidth (ESMR)

Calibration
Instrument Manufacturer Model Serial (.
Number Last Calibration Next
Date Calibration
Date
Spectrum R&S FSL6 100194 February 29, 2016 | March 1, 2017
Analyzer
EXG Vector
Signal Generator | Agilent N51728 | MYS1350584 | 51v1 2016 July 1, 2017
40 dB Attenuator | Weinschel | WA 39-40-33 A1323 April 3, 2016 April 3, 2017

Figure 82 Test Equipment Used Occupied Bandwidth ESMR

Test Report E167280.01 Corning Optical Communication Wireless Page 58 of 85

FCC ACC M Ver 1.1 05Mayl 2000




ISRAEL TESTING LABORATORIES
“’ Global Certifications You Can Trust
11. Spurious Emissions at Antenna
Terminals (ESMR)

11.1 Test Specification
FCC Part 90, Section 90.210

11.2 Test Procedure
(Temperature (22°C)/ Humidity (37%RH))

The E.U.T. antenna terminal was connected to the spectrum analyzer through an
external attenuator and an appropriate coaxial cable (max Loss= 31.5 dB).

The resolution bandwidth was set to 1.0 kHz for the frequency range
9 kHz — 1 MHz, 100 kHz for the frequency range 1 MHz to 1 GHz, and 1 MHz in
the frequency range 1.0 — 10.0 GHz.

11.3 Test Limit

The power of any emission outside of the authorized operating frequency
ranges(862-869MHz) must be attenuated below the transmitting power (P) by a
factor of at least 43 + log (P) dB, yielding —13dBm.

11.4 Test Results
JUDGEMENT: Passed

See additional information in Figure 83 to Figure 88.

Note — The peaks appearing in the plots in the above mentioned figures relate to the
transmission frequency.
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Spurious Emissions at Antenna Terminals (ESMR)

E.U.T Description ONE- Optical Network Evolution
Wireless Platform

Type MRU (Mid Power Remote Unit)
Serial Number: 05154901D3

Company Name - CORNING
Model Name - ONE wireless platform

Antenna Port Emission 30MHz-27GHz Serial #- 05154901D3
Mode of operation - Tx
400 T T T carrier frequency - 864.5MHz
w00t | Modulation - LTE 64QaM
2004
1004 1 ; ;
o i | |
-] . | |
= 1004
o L L —— : :
©
3 -200F t t —— t
5 | o i R M A | v
-400 Ll
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j : : t } } ER! } : :
90K 1000K 10M 100M 1000M 106 1006
Frequency (Hz)
C:\Users\Moshez\Desktop\TILE SETUP Ver S\TILE PROGRAMS\TILE EXAMPLE FOR SPECTRUM %-27G _FCC (with 8564E).TIL
02:25:42 PM, Wednesday, July 06, 2016 Company Name: CORNING
Figure 83. — 864.5 LTE 64QAM
Company Name - CORNING
Model Name - ONE wireless platform
Antenna Port Emission 30MHz-27GHz Serial #- 05]54901D8
Mode of operation - Tx
4001~ T T TTTTT T T TTTTT T T T TTT] T T T TTTT carrier frequency - 866.5MHz
w00t  Modulaion - LTE 64QAM.
2004
1004
T of
o
=
= 100
o
°
3 -200
o
g -3004
< 400
500
600
700
04 -+ -+ —— t -+ ettt} bttt
90K 1000K 10M 100M 1000M 106 1006
Frequency (Hz)
C:\Users\Moshez\Desktop\TILE SETUP Ver 5\TILE PROGRAMS\TILE EXAMPLE FOR SPECTRUM %-27G _FCC (with 8564E).TIL
02:30:34 PM, Wednesday, July 06, 2016 Company Name: CORNING
Figure 84. — 866.5 LTE 64QAM
Figure 85. — 863.2 GSM
Company Name - CORNING
Model Name - ONE wireless platform
Antenna Port Emission 30MHz-27GHz Serial #- 05]549_01%
Mode of operation - Tx
400 T T T TTT] T T TTTTT T T T TTT] T T TTTTT carrier frequency - 863.2MHz
w0  Modulation - LTE 64QAM.
2004
100
E o]
)
z
= 1004
o
°
3 -200
2 3004
£
A "
< 4004 xr
-500
-600
7004
-80.0 4 +—+ - -+
9.0K 1000K 100M 1000M
Frequency (Hz)
C:\Users\Moshez\Desktop\TILE SETUP Ver 5\TILE PROGRAMS\TILE EXAMPLE FOR SPECTRUM 9%-27G _FCC (with 8564E).TIL
02:37:38 PM, Wednesday, July 06, 2016 Company Name: CORNING
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Spurious Emissions at Antenna Terminals (ESMR)

E.U.T Description ONE- Optical Network Evolution
Wireless Platform

Type MRU (Mid Power Remote Unit)
Serial Number: 05154901D3

Company Name - CORNING

Model Name - ONE wireless platform
Serial #- 05154901D3

Mode of operation - Tx

400 T T T T I A B T carrier frequency - 867.8MHz
Modulation - LTE 64QAM |

Antenna Port Emission 30MHz-27GHz

300F
2004
1004

ot

-1004=

-200 4

-300 4

740.0-:\\”“ { :
5004

-600 4

Amplitude (dBm)

-7004

| | |
< t t t

90K 1000K 10M 100M 100.0M 106 1006
Frequency (Hz)

C:\Users\Moshez\Desktop\TILE SETUP Ver 5\TILE PROGRAMS\TILE EXAMPLE FOR SPECTRUM 9%-27G _FCC (with 8564E).TIL
02:41:39 PM, Wednesday, July 06, 2016 Company Name: CORNING

Figure 86. — 867.8 GSM

Company Name - CORNING
Model Name - ONE wireless platform

Antenna Port Emission 30MHz-27GHz Serial #»0554@103
Mode of operation - Tx

400 T carrier frequency - 864.5MHz
3001 Modulation - W-CDMA
2004
1004

T o

£ 0

S

= 1004

o

S RN I

3 200 -

s 3

< 400 -0

-50.0 4

-60.0 4

-700 +

-80.0 + +—t + + + + +
90K 1000K 10M 100M 100.0M 106 1006

Frequency (Hz)
C:\Users\Moshez\Desktop\TILE SETUP Ver 5\TILE PROGRAMS\TILE EXAMPLE FOR SPECTRUM %-27G _FCC (with 8564E).TIL
02:46:54 PM, Wednesday, July 06, 2016 Company Name: CORNING

Figure 87. — 864.5 WCDMA

Company Name - CORNING

Model Name - ONE wireless platform

Serial # - 0515490103

Mode of operation - Tx

400 carrier frequency - 866.5MHz
Modulation - W-CDMA |

Antenna Port Emission 30MHz-27GHz

3004
2004
1004

oE

-100 4=

2004 = o |
-300 4

o I T |
-400 4 Y LA

-50.0 4

Amplitude (dBm)

-60.0 4

=700 4=

-80.0 + + -+ + + + +
90K 100.0K 10M 10.0M 100.0M 106 1006
Frequency (Hz)
C:\Users\Moshez\Desktop\TILE SETUP Ver 5\TILE PROGRAMS\TILE EXAMPLE FOR SPECTRUM %-27G _FCC (with 8564E).TIL
02:50:35 PM, Wednesday, July 06, 2016 Company Name: CORNING

Figure 88. — 866.5 WCDMA
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11.5  Test Equipment Used; Spurious Emissions at Antenna Terminals
ESMR
Calibration
Instrument Manufacturer Model Serial . .
Number Last Calibration | Next Calibration
Date Date
Spectrum
Analyzer HP 8564E | 3442A00275 | March 10,2016 | March 10, 2017
EXG Vector .
Signal Generator Agilent N5172B MY51350584 July 1, 2016 July 1, 2017
30 dB Attenuator MCL BW-S30W5 533 July 5, 2016 July 5, 2017
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12. Band Edge Spectrum (ESMR)

12.1  Test Specification
FCC Part 2.1051
12.2 Test Procedure
(Temperature (23°C)/ Humidity (35%RH))
The E.U.T. antenna terminal was connected to the spectrum analyzer through an
external attenuator and an appropriate coaxial cable (41.3 dB).The spectrum
analyzer was set to 100 kHz R.B.W.
12.3  Test Limit
The power of any emission outside of the authorized operating frequency ranges
(862-869MHz) must be attenuated below the transmitting power (P) by a factor of
at least 43 + log (P) dB, yielding —13dBm.
124  Test Results
Modulation Operation Band Edge Reading Limit Margin
Frequency Frequency
(MHz2) (MHz) (dBm) (dBm) (dB)
864.5 862.0 -15.0 -13.0 -2.0
LTE 640AM 866.5 869.0 -135 -13.0 -0.5
863.2 862.0 -27.3 -13.0 -14.3
GsSM 867.8 869.0 -27.0 -13.0 -14.0
864.5 862.0 -23.0 -13.0 -10.0
W-CDMA 866.5 869.0 -23.6 -13.0 -10.6

Figure 90 Band Edge Spectrum Results ESMR

See additional information in Figure 91 to Figure 96.

JUDGEMENT: Passed by 0.5 dB
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Band Edge Spectrum (ESMR)

E.U.T Description ONE- Optical Network Evolution
Wireless Platform

Type MRU (Mid Power Remote Unit)
Serial Number: 05154901D3
Offs 41.30 dB * RBW 100 kHz
*Att 0dB VBW 300 kHz M1[1] -15.05 dBm
Ref 31.30 dBm * SWT 10ms 862.000000000 MHz
1Pk ‘
Avg |20 duu‘l
10 dBm )j'

OdBm}

-10 dBrr }J

ﬁDl -13.000 dBrv

-20 de‘u ’!,
-30 dBTI v
-40 dBm

-50 dBrr

-60 dBm

CF 862.0 MHz Span 5.0 MHz

Date: 4.JUL.2016 12:07:19

Figure 91. — LTE 64QAM 864.5MHz

Offs 41.30 dB * RBW 100 kHz
*Att 0dB VBW 300 kHz M1[1] -13.53 dBm
Ref 31.30 dBm * SWT 10ms 869.000000000 MHz

1Pk " ‘
Avg |20 dBm

10 dBJ’ m\

\

'—Tm -13.000 dBrm

CF 869.0 MHz Span 5.0 MHz

Date: 4.JUL.201& 12:10:40

Figure 92. — LTE 64QAM 866.5 MHz
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Band Edge Spectrum (ESMR)

E.U.T Description ONE- Optical Network Evolution
Wireless Platform

Type MRU (Mid Power Remote Unit)
Serial Number: 05154901D3

Offs 41.30 dB * RBW 100 kHz

*Att 10dB VBW 300 kHz M1[1] -27.31 dBm
Ref 41.30 dBm * SWT 10ms 862.000000000 MHz
o |50 ‘

20 dBu‘. ['\

10 dEu‘ \

0 dBm: \

-10 dBm /

D1 -13.000 dBrmr

!
1

-40 dBrr

-50 dBm

CF 862.0 MHz Span 5.0 MHz

Date: 4.JUL.201é 12:02:47

Figure 93. — GSM - 863.2MHz

Offs 41.30 dB * RBW 100 kHz
*Att 10dB VBW 300 kHz M1[1] -26.96 dBm
Ref 41.30 dBm * SWT 10ms 869.000000000 MHz

1Pk

Max | 30 dB..‘. ﬂ
20 dBu‘. /

10 dBm /

0 dBm:

—’fDl -13.000 dBrv
it

-30 dm‘.. e

-40 ds,‘..

-50 dD!‘u

CF 869.0 MHz Span 5.0 MHz
Date: 4.JUL.2016 12:01:42

Figure 94. — GSM - 867.8 MHz

Test Report E167280.01 Corning Optical Communication Wireless

FCC ACC M Ver 1.1 05Mayl 2000

Page 65 of 85



ISRAEL TESTING LABORATORIES

Global Certifications You Can Trust

Band Edge Spectrum (ESMR)

E.U.T Description ONE- Optical Network Evolution
Wireless Platform

Type MRU (Mid Power Remote Unit)
Serial Number: 05154901D3
Offs 41.30 dB * RBW 100 kHz
*Att 10dB VBW 300 kHz M1[1] -23.02 dBm
Ref 41.30 dBm * SWT 10ms 862.000000000 MHz
1Pk ‘
Max |30 d”""
- MW’“‘-«NM

m:
D1 -13.000 dBrmr

=

20 dBm WMW
0 dBm
-40 de‘u
-50 dBm
CF 862.0 MHz Span 5.0 MHz
Date: 4.JUL.2016 12:00:16

Figure 95. — W-CDMA - 864.5 MHz

Offs 41.30 dB * RBW 100 kHz
*Att 10dB VBW 300 kHz M1[1] -23.57 dBm

Ref 41.30 dBm * SWT 10nms 869.000000000 MHz
1Pk ‘
Max |30 dBm

20 dBu‘. WV\’L

10 dBm: \

0 dBm: \

A B 13000 4B ‘\

-20 dBm yh

s ‘ [ “AAMAEAP A At At i

-40 dB::..

-50 d\:l‘u

CF 869.0 MHz Span 5.0 MHz
Date: 4.JUL.2016 11:57:56

Figure 96. — W-CDMA - 866.5 MHz
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125  Test Equipment Used; Band Edge Spectrum ESMR

Calibration
Instrument Manufacturer Model Serial .
Number Last Calibration Next
Date Calibration
Date
Spectrum 100194
Analyzer R&S FSL6 February 29, 2016 | March 1, 2017
EXG Vector _
Signal Generator Agilent N5172B MY51350584 July 1, 2016 July 1, 2017
40 dB Attenuator Weinschel WA 39-40-33 Al1323 April 3, 2016 April 3, 2017
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Spurious Emissions (Radiated) (ESMR)

Test Specification
FCC, Part 90, Section 90.210

Test Procedure

(Temperature (23°C)/ Humidity (39%RH))
The test method was based on ANSI/TIA-603-D: 2010, Section 2.2.12
Unwanted Emissions: Radiated Spurious.

For measurements between 0.009MHz-30.0MHz:

The E.U.T was tested inside the shielded room at a distance of 3 meters and the
E.U.T was placed on a non-metallic table, 1.5 meters above the ground. The
frequency range 0.009MHz-30MHz was scanned. The readings were maximized by
the turntable azimuth between 0-360°, and the antenna polarization.

The emissions were measured at a distance of 3 meters.

For measurements between 30.0MHz-1.0GHz:

A preliminary measurement to characterize the E.U.T was performed inside the
shielded room at a distance of 3 meters, using peak detection mode and broadband
antennas. The preliminary measurements produced a list of the highest emissions.
The E.U.T was then transferred to the open site, and placed on a remote-controlled
turntable. The E.U.T was placed on a non-metallic table, 0.8 meters above the
ground. The frequency range 30.0MHz -1.0GHz was scanned and the list of the
highest emissions was verified and updated accordingly.

The readings were maximized by adjusting the antenna height between 1-4 meters,
the turntable azimuth between 0-360°, and the antenna polarization.

The emissions were measured at a distance of 3 meters.

For measurements between 1.0GHz-10.0GHz:

The E.U.T was tested inside the shielded room at a distance of 3 meters and the
E.U.T was placed on a non-metallic table, 1.5 meters above the ground. The
frequency range 1.0GHz -10.0GHz was scanned. The readings were maximized by
the turntable azimuth between 0-360°, and the antenna polarization.

The emissions were measured at a distance of 3 meters.

The E.U.T. was replaced by a substitution antenna (dipole 30MHz-1GHz, Horn
Antenna above 1GHz) driven by a signal generator. The height was readjusted for
maximum reading. The signal generator level was adjusted to obtain the same
reading on the EMI receiver as in step (a).
The signals observed in step (a) were converted to radiated power using:

P (dBm) = Py4(dBm) — Cable Loss (dB) + Substitution Antenna Gain (dBd)
P = Equivalent Isotropic Radiated Power.
Py = Signal Generator Output Level.
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A Peak detector was used for this test.
The test was performed in 3 operational frequencies: low, mid and high each at 3

modulations: GSM, WCDMA and LTE 64QAM.
Testing was performed when the RF port was connected to 50 € termination.

The test results table below describe only results with the highest emission.

13.3 Test Results

JUDGEMENT:

The E.U.T met the requirements of the FCC, Part 90, Section 90.210
specifications.

Passed by 31.6 dB

Carrier Freq. Antenna | Maximum Signal Cable Antenna Effective Limit | Margin
Channel Pol. Peak Level | Generator RF| Loss Gain Radiated
Output Power Level
(MHz) (MHz) (V/H) (dBuV/m) (dBm) (dB) (dBd) (dBm) (dBm) (dB)
1726.4 \Y 50.8 -49.9 0.5 4.9 -45.5 -13.0 | -325
863.2
1726.4 H 50.5 -49.0 0.5 4.9 -44.6 -13.0 | -31.6
1735.9 \Y 50.7 -49.9 0.5 4.9 -45.5 -13.0 | -325
867.8
1735.9 H 51.0 -49.0 0.5 4.9 -44.6 -13.0 | -31.6

Figure 98 Spurious Emission (Radiated) (ESMR) Test Results Table (Highest Emission)
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134  Test Equipment Used; Spurious Emissions (Radiated) ESMR
Calibration
Instrument Manufacturer Model Serial . .
Number Last Calibration Next Calibration
Date Due
EMI Receiver HP 85422F 3906A00276 March 3, 2016 March 3, 2017
RF Filter Section | HP 85420E 3705A00248 March 3, 2016 March 3, 2017
EMI Receiver R&S ESCI7 100724 February 29,2016 | March 1, 2017
Spectrum Analyzer | Hp 8593EM 3536A00120ADI | March 10, 2016 March 10, 2017
ﬁﬁi‘e‘;en'goc’p EMCO 6502 9506-2950 November 5. 2015 | November 30, 2016
Antenna Biconical | EpMcO 3110B 9912-3337 March 24, 2016 March 24, 2018
Antenna Log . .
Periodic EMCO 3146 9505-4081 April 23, 2016 April 23, 2017
Horn Antenna
1G-18G ETS 3115 29845 May 19, 2015 May 19, 2018
40dB attenuator Weinschel WA 39-40-33 | A1323 April 3, 2016 April 3, 2017
Engineering
MXG Vector .
Signal generator Agilent N5182A MY 49060440 July 1, 2016 July 1, 2017
g?\rl':l' éﬁ:&hb%'rc ETS s81 SL 11643 N/A N/A
Antenna Mast ETS 2070-2 - N/A N/A
Turntable ETS 2087 - N/A N/A
Mast & Table
Controller ETS/EMCO | 2090 9608-1456 N/A N/A
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14.1

14.2

14. Intermodulation Conducted

Test Procedure
(Temperature (22°C)/ Humidity (37%RH))

The E.U.T. antenna terminal was connected to the spectrum analyzer through an
external attenuator and an appropriate coaxial cable (max loss = 44.0dB). The
spectrum analyzer was set to 1 kHz resolution BW for the frequency range
9.0-150.0 kHz, 10 kHz for the frequency range 150 kHz—-1.0 MHz, 100 kHz for

the frequency range 1.0 MHz — 30 MHz, and 1MHz for the frequency range
30 MHz - 24GHz.

5 input signals were sent simultaneously to the E.U.T. as follows:
LTE band: 742.0 MHz, 0 dBm
CELL & ESMR band: 878.0 MHz, 0 dBm
PCS band: 1962.5 MHz, 0 dBm
AWS band: 2132.5 MHz, 0 dBm
WCS band: 2355.0 MHz, 0 dBm

The frequency range of 9 kHz — 24.0 GHz was scanned for unwanted signals.

Test Results
JUDGEMENT: Passed

See additional information in Figure 100.

Note — The peaks appearing in the below plot relate to the transmission
frequency.

Antenna Port

Amplitude (dBm)

C:\Users\Moshez\Desktop\TILE SETUP Ver 5\TILE PROGRAMS\TILE EXAMPLE FOR SPECTRUM 9%-27G _FCC (with 8564E).TIL
10:27:45 AM, Wednesday, July 20, 2016

Company Name - CORNING
Model Name - MRU
Emission 0.0090MHz-24GHz Serial # - 05154901D3
Mode of operation - INTERMODULATION
carrier frequency - SBANDS; ([ 111 (]
Modulation - CW

W0 T

| | | | | | | |

t t t t t t t t t 1
90K 246 486 726 966G 1206 144G 168G 1926 2166 2406
Frequency (Hz)

Company Name: CORNING

Test Report

Figure 100 Intermodulation Conducted
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14.3 Test Equipment Used; Intermodulation Conducted
Calibration
Instrument Manufacturer Model Serial . .
Number Last Calibration | Next Calibration
Date Due
Spectrum Hp 8564E 3442A00275 March 10, 2016 | March 10, 2017
Analyzer
EXG Vector
Signal Generator | Agilent N5172B TE4384 July1,2016 | July1, 2017
EXG Vector
Signal Generator | Agilent N5172B MY513500584 | 3uly1,2016 | duly 1, 2017
MXG Vector
Signal Generator | Agilent N5182A MY48180244 | july1,2016 | July 1, 2017
MXG Vector
Signal Generator | Agilent N5182A MY49060440 | 3uly1,2016 | July 1, 2017
Signal Generator | Hp E4432B GB40050998 | 3,1y 1, 2016 July 1, 2017
ttenuator insche -40- pril 3, pril 3,
40 dB A Weinschel WA 39-40-33 | A1323 April 3. 2016 April 3. 2017
Engineering
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15. Intermodulation Radiated

Test Procedure

The test method was based on ANSI/TIA-603-D: 2010, Section 2.2.12
Unwanted Emissions: Radiated Spurious.
For measurements between 0.009MHz-30.0MHz:

The E.U.T was tested inside the shielded room at a distance of 3 meters and the
E.U.T was placed on a non-metallic table, 1.5 meters above the ground. The
frequency range 0.009MHz-30MHz was scanned. The readings were maximized by
the turntable azimuth between 0-360°, and the antenna polarization.

The emissions were measured at a distance of 3 meters.

For measurements between 30.0MHz-1.0GHz:

A preliminary measurement to characterize the E.U.T was performed inside the
shielded room at a distance of 3 meters, using peak detection mode and broadband
antennas. The preliminary measurements produced a list of the highest emissions.
The E.U.T was then transferred to the open site, and placed on a remote-controlled
turntable. The E.U.T was placed on a non-metallic table, 0.8 meters above the
ground. The frequency range 30.0MHz -1.0GHz was scanned and the list of the
highest emissions was verified and updated accordingly.

The readings were maximized by adjusting the antenna height between 1-4 meters,
the turntable azimuth between 0-360°, and the antenna polarization.

The emissions were measured at a distance of 3 meters.

For measurements between 1.0GHz-24.0GHz:

The E.U.T was tested inside the shielded room at a distance of 3 meters and the
E.U.T was placed on a non-metallic table, 1.5 meters above the ground. The
frequency range 1.0GHz -24.0GHz was scanned. The readings were maximized by
the turntable azimuth between 0-360°, and the antenna polarization.

The emissions were measured at a distance of 3 meters.

The E.U.T. was replaced by a substitution antenna (dipole 30MHz
1GHz, Horn Antenna above 1GHz) driven by a signal generator.
The height was readjusted for maximum reading. The signal
generator level was adjusted to obtain the same reading on the EMI
receiver as in step (a).
The signals observed in step (a) were converted to radiated power
using:
P4(dBm) = P4(dBm) — Cable Loss (dB) + Substitution Antenna Gain (dBd)
P4 = Dipole equivalent power (result).
Pg = Signal generator output level.

5 input signals were sent simultaneously to the E.U.T. as follows:
LTE band: 742.0 MHz, 0 dBm

CELL & ESMR band: 878.0 MHz, 0 dBm

PCS band: 1962.5 MHz, 0 dBm

AWS band: 2132.5 MHz, 0 dBm

WCS band: 2355.0 MHz, 0 dBm
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A Peak detector was used for this test.
Testing was performed when the RF port was connected to 50 Q termination.
The test results table below describe only results with the highest radiation.

15.2 Test Limit

The power of any emission outside of the authorized operating frequency ranges
must be attenuated below the transmitting power (P) by a factor of at least 43 + 10
log (P) dB, yielding —13dBm.

15.3 Test Results

JUDGEMENT: Passed

For additional information see Figure 102.
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Freq. Antenna | Maximum Signal Cable | Antenna Effective Limit Margin
Pol. Peak Level | Generator | Loss Gain Radiated
RF Output Power Level

(MHz) (V/IH) (dBpV/m) (dBm) (dB) (dBd) (dBm) (dBm) (dB)
1565.0 V 55.0 -45.7 0.5 7.0 -39.2 -13.0 -26.2
1565.0 H 54.5 -45.5 0.5 7.0 -39.0 -13.0 -26.0
3039.0 \Y 51.3 -53.9 0.5 10.0 -44.4 -13.0 -31.4
3039.0 H 51.5 -53.0 0.5 10.0 -43.5 -13.0 -30.5
3434.0 \Y 51.9 -53.5 0.5 10.0 -44.0 -13.0 -31.0
3434.0 H 52.0 -52.0 0.5 10.0 -42.5 -13.0 -29.5
4118.0 \Y 51.7 -47.1 0.5 9.5 -38.1 -13.0 -25.1
4118.0 H 51.9 -50.0 0.5 10.8 -39.7 -13.0 -26.7
4688.0 \Y 59.3 -43.2 0.5 10.8 -32.9 -13.0 -19.9
4688.0 H 57.2 -45.0 0.5 10.8 -34.7 -13.0 -21.7
3523.0 \Y 53.1 -51.9 0.5 10.0 -42.4 -13.0 -29.4
3523.0 H 53.5 -50.5 0.5 10.0 -41.0 -13.0 -28.0
2249.0 V 51.8 -48.7 0.5 7.0 -42.2 -13.0 -29.2
2249.0 H 50.6 -49.4 0.5 7.0 -42.9 -13.0 -29.9
1915.0 \Y 59.6 -40.7 0.5 7.0 -34.2 -13.0 -21.2
1915.0 H 50.8 -49.0 0.5 7.0 -42.5 -13.0 -29.5
5571.0 \Y 57.6 -46.2 0.5 10.8 -35.9 -13.0 -22.9
5571.0 H S57.7 -42.9 1.0 9.7 -34.2 -13.0 -21.2
3303.0 \Y 52.2 -52.9 0.5 10.0 -43.4 -13.0 -30.4
3303.0 H 52.5 -52.5 0.5 10.0 -43.0 -13.0 -30.0

Figure 102 Intermodulation Radiated Results
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15.4  Test Instrumentation Used; Radiated Measurements
Intermodulation
Calibration
Instrument Manufacturer Model Serial . .
Number Last Calibration Next Calibration
Date Due
EMI Receiver HP 85422E 3906A00276 March 3, 2016 March 3, 2017
RF Filter Section HP 85420E 3705A00248 March 3, 2016 March 3, 2017
EMI Receiver R&S ESCI7 100724 February 29, 2016 March 1, 2017
Spectrum Analyzer | Hp 8593EM 3536A00120ADI | March 10, 2016 March 10, 2017
Active Loop Antenna | EMCO 6502 9506-2950 November 5, 2015 November 30, 2016
Antenna Biconical EMCO 3110B 9912-3337 March 24, 2016 March 24, 2018
Antenna Log Periodic | epmco 3146 9505-4081 April 23, 2016 April 23, 2017
Horn Antenna
1G-18G ETS 3115 29845 May 19, 2015 May 19, 2018
Horn Antenna ARA SWH-28 1007 March 30, 2016 March 30, 2018
18G-26G ’ ’
. . LNA-DBS-
Low Noise Amplifier | Narda 0411N313 013 May 25, 2016 May 25, 2017
Low Noise Amplifier | Sophia Wireless | LNA 28-B 232 March 1, 2016 March 1, 2017
Signal Generator Marconi 2022D 119196015 March 1, 2016 March 1, 2017
Signal Generator
HP 8648C 3623A04126 February 29, 2016 March 1, 2017
Signal Generator ESG-
HP A000A/E44224 | US36220118 February 29, 2016 March 1, 2017
MXG Vector Signal )
generator Agilent NS182A MY49060440 July 1, 2016 July 1, 2017
ESG Vector Signal )
generator Agilent E4438C MY 45094064 July 1, 2016 July 1, 2017
Semi Anechoic Civil | g s81 SL 11643 N/A N/A
Chamber
Antenna Mast ETS 2070-2 - N/A N/A
Turntable ETS 2087 - N/A N/A
Mast & Table
Controller ETS/EMCO 2090 9608-1456 N/A N/A
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16. Out-of-Band Rejection (ESMR/CELL)

16.1 Test Specification
KDB 935210 D05 v01r01, Section 3.3

16.2  Test Procedure
(Temperature (22°C)/ Humidity (37%RH))

The E.U.T. antenna terminal was connected to the spectrum analyzer through an
external attenuator and an appropriate coaxial cable (max Loss= 41.5 dB).

The signal and spectrum analyzer frequency range was set to +250% of the
passband, Dwell time set to approximately 10msec.

RBW was set between 1% to 5% of the E.U.T passband and VBW set to >3*RBW.

16.3 Test Limit
N/A

16.4 Test Results

JUDGEMENT: Passed

ri Keysight Spectrum Analyzer - Swept SA |iuil|£l
ad [T AC [ SENSE:INT] [ AaiGNoFF | 06:36:22 PM Sep 06, 2016
Marker 3 A 28.955791158 MHz ) Avg Type: Log-Pwr

PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 20 dB

Ref Offset 41.5 dB
Ref 49.50 dBm

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
gl A2 1 [fl(A)  -1215MHz[{(A) -205660B] | | ]
| f ] 870.07 MHz T =T ) I e
111 [(A 2896 MHz[(A) 2020008 [ [ ]
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] 2

SOV~ O AN
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Figure 104. — Out-of-Band Rejection Plot
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16.5 Test Equipment Used; Out-of-Band Rejection

Calibration
Instrument Manufacturer Model Serial .
Number Last Calibration Next
Date Calibration
Date
EXA Spectrum Agilent N9010A MY49061070 | July21,2016 | July 21,2017
Analyzer
EXG Vector
Signal Generator | agilent N51728 | MYS1350584 | 51v1 2016 July 1, 2017
40 dB Attenuator Weinschel WA 39-40-33 A1323 April 3, 2016 April 3, 2017
Figure 105 Test Equipment Used
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17. APPENDIX A - CORRECTION FACTORS

17.1 Correction factors for

CABLE

from EMI receiver

to test antenna

at 3 meter range.

Frequency Cable Frequency Cable
Loss Loss
(MHz) (dB) (MHz) (dB)
0.010 0.4 50.00 1.2
0.015 0.2 100.00 0.7
0.020 0.2 150.00 2.1
0.030 0.3 200.00 2.3
0.050 0.3 300.00 2.9
0.075 0.3 500.00 3.8
0.100 0.2 750.00 4.8
0.150 0.2 1000.00 5.4
0.200 0.3 1500.00 6.7
0.500 0.4 2000.00 9.0
1.00 0.4 2500.00 9.4
1.50 0.5 3000.00 9.9
2.00 0.5 3500.00 10.2
5.00 0.6 4000.00 11.2
10.00 0.8 4500.00 12.1
15.00 0.9 5000.00 13.1
20.00 0.8 5500.00 13.5
6000.00 14.5
NOTES:

1. The cable type is SPUMA400 RF-11N(X2) and 39m long

2. The cable is manufactured by Huber + Suhner
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17.2 Correction factors for RF cable for Semi Anechoic

Chamber
FREQ LOSS
(MHz) (dB)
1000.0 15
2000.0 21
3000.0 2.7
4000.0 31
5000.0 35
6000.0 41
7000.0 4.6
8000.0 4.9
9000.0 5.7
10000.0 | 5.7
11000.0 | 6.1
12000.0 | 6.1
13000.0 | 6.2
14000.0 | 6.7
15000.0 | 7.4
16000.0 | 7.5
17000.0 | 7.9
18000.0 | 8.1
19000.0 | 8.8
20000.0 |91
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17.3 Correction

factors for

Horn ANTENNA

Model: 3115

Antenna serial number: 29845

10 meter range

Test Report E167280.

FCC ACC M Ver 1.1 05Mayl 2000

FREQUENCY AFE FREQUENCY AFE

(MH2) (dB/m) (MHz2) (dB/m)
1000 22.4 10000 36.1
2000 25.2 11000 37.0
3000 31.1 12000 41.3
4000 30.2 13000 38.1
5000 34.2 14000 41.7
6000 31.6 15000 39.0
7000 34.7 16000 38.8
8000 34.8 17000 43.2
9000 36.2 18000 43.7
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17.4 Correction factors for

Horn ANTENNA

Model: SWH-28
Antenna serial number: 1007
1 meter range

FREQUENCY
(GH2)
18.0

19.0
20.0
21.0
22.0
23.0
24.0
25.0
26.0

AFE
(dB/m)
40.3

40.3
40.3
40.3
40.4
40.5
40.5
40.5
40.6

Gain
(dBI)
16.1
16.3
16.1
16.3
16.8
16.4
16.6
16.7
16.4
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17.5  Correction factors forACTIVE LOOP ANTENNA

Model 6502
S/N 9506-2950

Magnetic Electric
FREQUENCY Antenna Antenna
Factor Factor
(MHz) (dBs/m) (dB/m)
.009 -35.1 16.4
.010 -35.7 15.8
.020 -38.5 13.0
.050 -39.6 11.9
075 -39.8 11.8
100 -40.0 11.6
150 -40.0 115
250 -40.0 11.6
500 -40.0 115
.750 -40.1 115
1.000 -39.9 11.7
2.000 -39.5 12.0
3.000 -394 12.1
4.000 -39.7 11.9
5.000 -39.7 11.8
10.000 40.2 11.3
15.000 -40.7 10.8
20.000 -40.5 11.0
25.000 -41.3 10.2
30.000 -42.3 9.2
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17.6 Correction factors forBiconical Antenna

EMCO Model 3110B
serial 9912-3337

AF
Frequency [MHZz] [dB/m]
30.0 14.18
35.0 13.95
40.0 12.84
45.0 11.23
50.0 11.10
60.0 10.39

70.0 9.34

80.0 9.02

90.0 9.31

100.0 8.95
120.0 11.53
140.0 12.20
160.0 12.56
180.0 13.49
200.0 15.27
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17.7  Correction factors forLog Periodic Antenna

EMCO Model 3146
serial 9505-4081

AF
Frequency [MHZ] [dB/m]
200.0 11.47
250.0 12.06
300.0 14.77
400.0 15.77
500.0 18.01
600.0 18.84
700.0 20.93
800.0 21.27
900.0 22.44
1000.0 24.10
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