FCC ID: BEJNT-LG15Z96

IC: 2703H-LG15Z96 Report No.: DRTFCC1601-0009 Dt&C
7.4. Test Results
7.4.1. Radiated Emissions
9 kHz ~ 25 GHz Data (Modulation : GFSK)
*» Lowest Channel
The worst
Frequency A.‘I.N %aj.? Detector | Reading T.F D.C.F D'i:sat;r:;e Result Limit Margin
(MHz) Pol Position Mode (dBuV) | (dB/m) | (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
(Axis)
2322.24 H Y PK 47.94 3.54 N/A N/A 51.48 74.00 2252
2322.04 H Y AV 39.56 354 | -24.79 N/A 18.31 54.00 35.69
2390.00 H Y PK 44.71 3.54 N/A N/A 48.25 74.00 25.75
2390.00 H Y AV 34.62 354 | -24.79 N/A 13.37 54.00 40.63
4804.02 H Y PK 44.85 9.50 N/A N/A 54.35 74.00 19.65
4804.01 H Y AV 32.59 9.50 | -24.79 N/A 17.30 54.00 36.70
= Middle Channel
The worst
Frequency ATN i Detector | Reading | T.F | D.CF D;sa‘;’;‘ie Result Limit | Margin
(MHz) Pol Position Mode (dBuV) | (dB/m) | (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
(Axis)
4881.77 Y PK 45.38 9.73 N/A N/A 55.11 74.00 18.89
4882.02 Y AV 32.95 9.73 | -24.79 N/A 17.89 54.00 36.11
= Highest Channel
The worst
Frequency | 7' Cate Detector | Reading | T.F | D.CF D;sa‘;’;‘;e Result Limit | Margin
(MHz) Pol Position Mode (dBuV) | (dB/m) | (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
(Axis)
2484.68 H Y PK 48.55 3.70 N/A N/A 52.25 74.00 21.75
2484.70 H Y AV 35.11 3.70 | -24.79 N/A 14.02 54.00 39.98
4959.87 H Y PK 43.73 9.93 N/A N/A 53.66 74.00 20.34
4960.11 H Y AV 32.61 9.93 | -24.79 N/A 17.75 54.00 36.25
* Note.

1. No other spurious and harmonic emissions were found greater than listed emissions on above table.

2. Information of Distance Factor

For finding emissions, the test distance might be reduced from 3m to 1m.

result.

In this case, the distance factor(-9.54dB) is applied to the

- Calculation of distance factor = 20 log( applied distance / required distance ) = 20 log(1 m /3 m) =-9.54 dB

When distance factor is “N/A”, the distance is 3 m and distance factor is not applied.

3. D.C.F Calculation. (D.C.F = Duty Cycle Correction Factor)
- Time to cycle through all channels = At = T [ms] X 20 minimum hopping channels , where T = pulse width = 2.88 ms

-100 ms/ At [ms] = H -> Round up to next highest integer, to account for worst case, H' =100/ (2.88 X20) = 1.736 = 2

- The Worst Case Dwell Time =T [ms] x H'=2.88 ms X 2 = 5.76 ms
- D.C.F = 20 Log(The Worst Case Dwell Time / 100 ms) dB = 20 log( 5.76 / 100 ) = -24.79 dB

4. Sample Calculation.
Margin = Limit — Result
Where, T.F = Total Factor,

AF = Antenna Factor,

CL = Cable Loss,

/ Result =Reading+ T.F +D.C.F / T.F=AF+CL-AG
AG = Amplifier Gain.

TRF-RF-237(01)150922

Prohibits the copying and re-issue of this report without DT&C approval.

Pages: 41 /88




FCC ID: BEJNT-LG15Z96

IC: 2703H-LG15296 Report No.: DRTFCC1601-0009 Dt&C
9 kHz ~ 25 GHz Data (Modulation : m/4DQPSK)
= Lowest Channel
The worst
Frequency ANT Ealf.? Detector | Reading T.F D.C.F D'i:sat;r;cre Result Limit Margin
(MHz) Pol Position Mode (dBuV) | (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
(Axis)
2322.36 H Y PK 47.68 3.54 N/A N/A 51.22 74.00 22.78
2322.12 H Y AV 38.00 3.54 -24.79 N/A 16.75 54.00 37.25
2390.00 H Y PK 44.46 3.54 N/A N/A 48.00 74.00 26.00
2390.00 H Y AV 34.52 3.54 -24.79 N/A 13.27 54.00 40.73
4803.27 H Y PK 45.29 9.50 N/A N/A 54.79 74.00 19.21
4803.74 H Y AV 32.09 9.50 -24.79 N/A 16.80 54.00 37.20
= Middle Channel
The worst
Frequency ANT ‘E‘Ls.? Detector | Reading T.F D.C.F D'i:sat;r‘l;;e Result Limit Margin
(MHz) Pol Position Mode (dBuV) | (dB/m) | (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
(Axis)
4881.77 Y PK 44.95 9.73 N/A N/A 54.68 74.00 19.32
4882.40 Y AV 32.14 9.73 -24.79 N/A 17.08 54.00 36.92
» Highest Channel
The worst
Frequency ANT ‘E‘Ls.? Detector | Reading T.F D.C.F D;zt;r‘l’cre Result Limit Margin
(MHz) Pol Position Mode (dBuV) | (dB/m) | (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
(Axis)
2484.02 H Y PK 46.46 3.70 N/A N/A 50.16 74.00 23.84
2483.50 H Y AV 35.32 3.70 -24.79 N/A 14.23 54.00 39.77
4959.31 H Y PK 43.89 9.93 N/A N/A 53.82 74.00 20.18
4959.80 H Y AV 31.95 9.93 -24.79 N/A 17.09 54.00 36.91
* Note.

1. No other spurious and harmonic emissions were found greater than listed emissions on above table.

2. Information of Distance Factor

For finding emissions, the test distance might be reduced from 3m to 1m.

result.

In this case, the distance factor(-9.54dB) is applied to the

- Calculation of distance factor = 20 log( applied distance / required distance ) = 20 log(1 m/3 m) =-9.54 dB

When distance factor is “N/A”, the distance is 3 m and distance factor is not applied.

3. D.C.F Calculation. (D.C.F = Duty Cycle Correction Factor)
- Time to cycle through all channels = At = T [ms] X 20 minimum hopping channels , where T = pulse width = 2.88 ms

-100 ms/ At [ms] = H -> Round up to next highest integer, to account for worst case, H' = 100/ (2.88 X 20 ) = 1.736 = 2

- The Worst Case Dwell Time =T [ms] x H'=2.88 ms X2 = 5.76 ms

- D.C.F =20 Log(The Worst Case Dwell Time / 100 ms) dB = 20 log( 5.76 / 100 ) = -24.79 dB
4. Sample Calculation.

Margin = Limit — Result / Result = Reading + T.F + D.C.F / T.F=AF + CL-AG
CL = Cable Loss,

Where, T.F = Total Factor,

AF = Antenna Factor,

AG = Amplifier Gain.
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FCC ID: BEJNT-LG15Z96

IC: 2703H-LG15296 Report No.: DRTFCC1601-0009 Dt&C
9 kHz ~ 25 GHz Data (Modulation : 8DPSK)
= Lowest Channel
The worst
Frequency ANT Ealf.? Detector | Reading T.F D.C.F D'i:sat;r;cre Result Limit Margin
(MHz) Pol Position Mode (dBuV) | (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
(Axis)
2322.24 H Y PK 47.51 3.54 N/A N/A 51.05 74.00 22.95
2322.06 H Y AV 37.62 3.54 -24.79 N/A 16.37 54.00 37.63
2390.00 H Y PK 42.71 3.54 N/A N/A 46.25 74.00 27.75
2390.00 H Y AV 34.71 3.54 -24.79 N/A 13.46 54.00 40.54
4803.50 H Y PK 4414 9.50 N/A N/A 53.64 74.00 20.36
4804.28 H Y AV 31.99 9.50 -24.79 N/A 16.70 54.00 37.30
= Middle Channel
The worst
Frequency ANT ‘E‘Ls.? Detector | Reading T.F D.C.F D'i:sat;r‘l;;e Result Limit Margin
(MHz) Pol Position Mode (dBuV) | (dB/m) | (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
(Axis)
4882.75 Y PK 45.39 9.73 N/A N/A 55.12 74.00 18.88
4882.81 Y AV 32.20 9.73 -24.79 N/A 17.14 54.00 36.86
» Highest Channel
The worst
Frequency ANT ‘E‘Ls.? Detector | Reading T.F D.C.F D;zt;r‘l’cre Result Limit Margin
(MHz) Pol Position Mode (dBuV) | (dB/m) | (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
(Axis)
2484.36 H Y PK 48.27 3.70 N/A N/A 51.97 74.00 22.03
2483.50 H Y AV 35.02 3.70 -24.79 N/A 13.93 54.00 40.07
4960.15 H Y PK 43.60 9.93 N/A N/A 53.53 74.00 20.47
4959.93 H Y AV 32.01 9.93 -24.79 N/A 17.15 54.00 36.85
* Note.

1. No other spurious and harmonic emissions were found greater than listed emissions on above table.

2. Information of Distance Factor

For finding emissions, the test distance might be reduced from 3m to 1m.

result.

In this case, the distance factor(-9.54dB) is applied to the

- Calculation of distance factor = 20 log( applied distance / required distance ) = 20 log(1 m/3 m) =-9.54 dB

When distance factor is “N/A”, the distance is 3 m and distance factor is not applied.

3. D.C.F Calculation. (D.C.F = Duty Cycle Correction Factor)
- Time to cycle through all channels = At = T [ms] X 20 minimum hopping channels , where T = pulse width = 2.88 ms

-100 ms/ At [ms] = H -> Round up to next highest integer, to account for worst case, H' =100/ (2.88 X 20 ) = 1.736 = 2

- The Worst Case Dwell Time =T [ms] x H'=2.88 ms X2 = 5.76 ms

- D.C.F =20 Log(The Worst Case Dwell Time / 100 ms) dB = 20 log( 5.76 / 100 ) = -24.79 dB
4. Sample Calculation.

Margin = Limit — Result / Result = Reading + T.F + D.C.F / T.F=AF + CL-AG
CL = Cable Loss,

Where, T.F = Total Factor,

AF = Antenna Factor,

AG = Amplifier Gain.
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Dt&C

7.4.2. Conducted Spurious Emissions
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Conducted Spurious Emissions
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FCC ID: BEJNT-LG15Z96

IC: 2703H-LG15Z96 Report No.: DRTFCC1601-0009

Dt&C

Lowest Channel & Modulation : GFSK

Conducted Spurious Emissions
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Reference for limit
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Conducted Spurious Emissions
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High Band-edge

— —
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Conducted Spurious Emissions Highest Channel & Modulation : GFSK

Fﬁ Keysight Spectrum Analyzer - Swept SA

RL RF 50 Q  DC CORREC SENSE:INT M\ALIGN OFF |04:16:42 PMDec 17, 2015
Avg Type: Log-Pwr

PNO: Wide L, 11g: FreeRun
IFGain:Low #Atten: 30 dB

w1 T T T T T T [ [ |
o+
----------

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTIONVALUE =~

i N [ 1] f| z 631 7 MHz -63 i7dBm| [ 000000 00000
L f 2.6317 MHz 6347dBm[ | [ ]
-  —

SENSE:INT| /NALIGN OFF [04:16:52 PMDec 17,2015
Avg Type: Log-Pwr

PNO: Fast ) 1rig: FreeRun
IFGain:Low #Atten: 30 dB

1LO gBde Ref 20.00 dBm

#VBW 3.0 MHz

MKR MODE| TRC SCL FUNCTION | FUNCTION WIDTH FUNCTIONVALUE -
1 .I'-“_
A N [1[f] 060068GHz|  4182dBm[ [ | |

|1 [f] 373186GHz[  4194dBm| [ [ |

& N |
4 N | |  B815455GHz|  425f7dBm| | | |
Gl N [1]f[  977518GHz[  4262dBm| [ [ @ E
6 I I A R
7
8
9
10

TRF-RF-237(01)150922 Prohibits the copying and re-issue of this report without DT&C approval.

Pages: 50/ 88



FCC ID: BEJNT-LG15296
IC: 2703H-LG15296 Report No.: DRTFCC1601-0009 Dt&C

Conducted Spurious Emissions Highest Channel & Modulation : GFSK
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Low Band-edge Lowest Channel & Modulation : m/4DQPSK

B Keysight Spectrum Analyzer - Swept SA [

50Q DC CORREC SENSE:INT MALIGN OFF 124
Avg Type: Log-Pwr Frequency
Al

PNO: Wide () Trig: FreeRun
IFGain:Low #Atten: 30 dB

Auto Tune

10 dBidiv Ref 20.00 dBm . |
Log

Center Freq
2.400000000 GHz

StartFreq
2.395000000 GHz

StopFreq
2405000000 GHz

CF Step

1.000000 MHz

Auto Man

MKR MODE TRC| SCI CTIO| CTION WIDTH FUNCTION VALUE

1 MEEEEA 240" 854 50 Griz T S ——
P EEEEE 2399780 00 GHz E63gem | [ |

| I I Freq Offset

— | 0Hz

S2OoOWONOO A

A ok b

=
@
2]

Low Band-edge
BN Keysight Spectrum Anal
RL RE R SENSE:INT) ALIGN AUTO _ [10:29:30 AMDec 21, 2015
Avg Type: Log-Pwr

PNO: Wide L, T1rig: FreeRun
IFGain:Low Atten: 30 dB

Auto Tune

10 dB/div. Ref 20.00 dBm S e e |
Log

Center Freq
2.400000000 GHz

StartFreq
2.395000000 GHz

stop Freq
2.405000000 GHz

Span 10.00 MHz CF Step

#VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz
Auto Man

MKF| MODE TRC| SCL FUNCTION | FUNCTION WIDTH T AL -
| | 2 399 97 GHz -46.2? d#8m [ 0000 00|
[ ] I A I

Freq Offset

0 Hz

TRF-RF-237(01)150922 Prohibits the copying and re-issue of this report without DT&C approval. Pages: 52/ 88



BEJNT-LG15296
2703H-LG15296 DRTFCC1601-0009 Dt&C

Conducted Spurious Emissions Lowest Channel & Modulation : m/4DQPSK

Fﬁ Keysight Spectrum Analyzer - Swept SA
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1 l}]-n_mmm -62 84dBm| |
[ 1]

SENSE:INT M\ALIGN OFF
Avg Type: Log-Pwr

PNO: Fast L, 1rg: FreeRun

IFGain:Low #Atten: 30 dB

Mkr5 8.606 69 GHz
1 gB!dlv Ref 20.00 dBm -42.92 dBm

Center Freq
5.015000000 GHz

#VBW 3.0 MHz

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTIONVALUE =~
1 III-I.'I___
|f]  48564BGHz|  4225dBm| [ | |
| 987513 GHz|  4233dBm| | | |
| ©972632GHz|  4287dBm[ | [ |
| B860669GHz[  4292dBm[ [ | B
I A A

= |y
1

=
@
&
@
=
=
w
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FCC ID: BEJNT-LG15Z96

IC: 2703H-LG15Z96 Report No.: DRTFCC1601-0009

Dt&C

Conducted Spurious Emissions Lowest Channel & Modulation : m/4DQPSK

Fﬁ Keysight Spectrum AnalyzEr SweptSA

t FL RF DC CORREC

SENSE:INT| |

/M ALIGN OFF ‘D4:25113 PMDec 17,2015

Center Freq 17. SDDUUDUUU GHz Avg Type: Log-Pwr TRACE IR

PNO: Fast L, 11g: FreeRun
IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

#VBW 3.0 MHz

TYPE|
P PPPPP

Mkr3 23.887 750 GHz

-35.84 dBm

Stop 25.000 GHz
Sweep 26.67 ms (40001 pts

MKR| MODE TRC| SCL FUNCTION

1 INEEEEE 24, 507 000 GHz :ss 50dBm| |
P N [1]

4
5
6
7
8
9
0
1

= s sy

FUNCTION WIDTH FUNCTIONVALUE =~

I

[ £ 23.753 500 GHz 3575dBm[ [ 0000000

3 | N [1[f] 23.887 750 GHz 3584dBm[ [ [ ]
-

25.000000000 GHz

CF Step
1.500000000 GHz

=
@
2]
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Reference for limit

BE Keysight Spectrum Analyz: SweptSA

RL | RF DC | CORREC

Center Freq 2.441000000 GHz
PNO: Wide G
IFGain:Low

\ALIGN OFF

| [04:20:40PM
Avg Type: Log-Pwr

SENSE:INT)|

E@@l

Trig: Free Run
#Atten: 30 dB

Auto Tune

Mkr1 2.441 004 32 GHz

2.07 dBm

Ref 20.00 dBm S

Center Freq
2.441000000 GHz
| s — |

StartFreq
2.439920000 GHz

stop Freq
2.442080000 GHz

CF Step
216.000 kHz
Man

10 dBidiv
Log

Auto

Freq Offset
0 Hz

Span 2.160 MHz
Sweep 1.200 ms (3001 pts)

STATUS

#VBW 300 kHz

i

\ALIGN OFF
Avg Type: Log-Pwr

SENSE:INT)|

PNO: Wide Ly Trig: Free Run
IFGain:Low #Atten: 30 dB
Auto Tune
10 dBidiv. ~ Ref 20.00 dBm S e e |
Log
Center Freq
15.004500 MHz
JEEEE
StartFreq
9.000 kHz
|
{ ——— v — 1 StopFreq
W T NPT R TR PP P YT 30.000000 MHz
||
Stop 30.00 MHz CF Step
#VBW 300 kHz Sweep 2.667 ms (40001 pts 2.999100 MHz
Auto Man
MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE =
T O T Y YT I E— m—
Pl N [ f|  132380MHz _ 6260dBm[ | | |
3 S S B Freq Offset
4 0Hz
5 E
6
7
8
9
10
11 L
K ] »
MSG STATUS

Middle Channel & Modulation : m/4DQPSK

K
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Conducted Spurious Emissions

BE Keysight Spectrum Analyzer - Swept SA

SENSE:INT)| /NALIGN OFF

| [04:21:05 PMDec 17, 2015
Avg Type: Log-Pwr

7 Trig: Free Run
#Atten: 30 dB

PNO: Fast G
IFGain:Low

Ref 20.00 dBm

10 dBidiv
Log

#VBW 3.0 MHz

MKR MODE TRC| SCL x Y

1 IEERER 244149GHz|  3.11dBm]
2.446 48 GHz 41.49dBm

FUNCTION FUNCTION WIDTH FUNCTIOMVALUE =~

) N[ 1]f] . . r r—r ]
&l N [1[f]  B81956BGHz|  4190dBm| [ | |
[ N [1]f|  814010GHz|  4247dBm| [ [ |
Gl N [1]f[  891327GHz[  4227dBm| [ [ @ E
] ]
7
8
9

10

11

=
7]
o]

Fﬁ Keysight Spectrum Analyzer - Swept SA
i L RE 500 DC | CORREC
Center Freq 17.500000000 GHz )

PNO: Fast L, 11g: FreeRun
IFGain:Low #Atten: 30 dB

SENSE:INT] /M ALIGN OFF

Avg Type: Log-Pwr

e e

s, ot it i A

MKR| MODE TRC| SCL X i FUNCTION
g0 N [1[f[ 23901250 GHz] 3542dBm| [ 00000 0000 |
2 MEEREE 24,745 000 GHz 3574dBm| [ 00 00000
EN N [1]f] 24,789 250 GHz 3580dBm[ [ 000 00000
- rrr 1

FUNCTION WIDTH FUNCTIONVALUE =~

25.000000000 GHz

CF Step
1.500000000 GHz

Middle Channel & Modulation : m/4DQPSK
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High Band-edge

BN Keysight Spectrum Analyzer - Swept SA

RL

RF_ [ 500

DC |

Center req 2.483500000 GHz

PNO: Wide )

CORREC

IFGain:Low

SENSE:INT)|

\ALIGN OFF

[04:18:57 PM Dec 17, 2015

7 Trig: Free Run

#Atten: 30 dB

Avg Type: Log-Pwr

10 dBidiv
Log

Ref 20.00 dBm
o T T T T T T T |
% I " N
ol A N L ]

MKR MODE T

il N |

RC| SCL!

FUNCTION

ENER 2 479 969 25 GHz 2 03dBm| |

FUNCTION WIDTH

FUNCTION VALUE =~

Auto Tune

Center Freq
2483500000 GHz

StartFreq
2.478500000 GHz

stop Freq
2.488500000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
0 Hz

o -]

10 dBidiv
Log

Ref 20.00 dBm

CORREC

PNO: Wide Ly

IFGain:Low

SENSE:INT]

ALIGN AUTO

Trig: Free Run
Atten: 30 dB

Avg Type: Log-Pwr

Span 10.00 MHz
Sweep 5.000 ms (1001 pts)

Auto Tune

Center Freq
2.483500000 GHz

StartFreq
2.478500000 GHz

StopFreq
2488500000 GHz

i e
CF Step
1.000000 MHz

uto Man

3
4
5
6
7
8
9
0
1

A ok b

MKR MODE TRC

0 N [ 1] f| 2 .484 98 GHz 40 46dBm| |
y 0 ]

SCL

FUNCTION

FUNCTION WIDTH

FUNCTION VALUE =~

Freq Offset

0Hz

=
@
2]

Highest Channel & Modulation : m/4DQPSK
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Conducted Spurious Emissions

BN Keysight Spectrum Analyzer - Swept SA
RL I

RF [ 500 DC | CORREC [04:19:05 PM Dec 17, 2015

Center Freq 15.004500 MHz
PNO: Wide Ly
IFGain:Low

SENSE:INT)|

| \ALIGN OFF
Avg Type: Log-Pwr

7 Trig: Free Run
#Atten: 30 dB

10 gBIdw Ref 20.00 dBm

MKR MODE TRC| SCL FUNCTION FUNCTION VALUE =~

1 III-II_EEI]I]IE -82 63dBm| [ 0000 00|
I N[1]f[  6.3641MHz] 6263dBm| [ ]

FUNCTION WIDTH

Auto Tune

Center Freq
15.004500 MHz

StartFreq
9.000 kHz

stop Freq
30.000000 MHz

CF Step
2.999100 MHz
Man

Auto

Freq Offset
0 Hz

BE Keysight Spectrum Analyzer - Swept SA

50 Q CORREC
Center Freq 5.015000000 GHz )
PNO: Fast L, Trig: Free Run
IFGain:Low #Atten: 30 dB

SENSE:INT] M ALIGN OFF

Avg Type: Log-Pwr

04:19:15PMDec 17, 2015
TRAC

10 ngdw Ref 20.00 dBm

#VBW 3.0 MHz

MKR MODE TRC| SCL FUNCTION FUNCTION VALUE =~

1 III-II-EEEMI___

e N [1[f]  966526GHz[  4167dBm[ [ [ |

Al N [1[f]  482657GHz[  4182dBm[ [ [ |
[ N | l_'l___

| N |

||

FUNCTION WIDTH

4
5
6
7
8
9
0
1

A ok b

=R =N

Frequency

Auto Tune

Center Freq
6.015000000 GHz

StartFreq
30.000000 MHz

StopFreq
10.000000000 GHz

CF Step
997.000000 MHz
uto Man

Freq Offset
0Hz

=
@
2]

Highest Channel & Modulation : m/4ADQPSK
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Conducted Spurious Emissions

BN Keysight Spectrum Analyzer - Swept SA

[ AALIGN OFF
Avg Type: Log-Pwr

CORREC [ SENSE:INT]

Center Freq 17.50000000 GHz

[04:19:22 PMDec 17, 2015
TrRACE EIER]

= .1 Trig: FreeRun TYPE
.FSSJSS}N ™ #Atten: 30 dB o7 Ll
Mkr3 23.855 125 GHz o Tune
Ref 20.00 dBm -35.57 dBm e |
Center Freq
17500000000 GHz
|
StartFreq
410.000000000 GHz
|
Stop Freq
25.000000000 GHz
S|
Stop 25.000 GHz CF Step
#VBW 3.0 MHz Sweep 26.67 ms (40001 pts 1.500000000 GHz
Auto Man
MKR MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ =
o T 24471260GHz|  3493dBm | e e
[ 23761375GHz| _ 3645dBm| | I
[ 23855125GHz| __ 3667dBm| | R FreqOffset
i O I R OHz
R
R
R
S
10 I
11 R
_—

Highest Channel & Modulation : m/4ADQPSK
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SENSE:INT)| \ALIGN OFF [04:27:23 PM Dec 17, 2015

Avg Type: Log-Pwr

—— Trig: FreeRun
#Atten: 30 dB

PNO: Wide
IFGain:Low

10 dBidiv. Ref 20.00 dBm

o ------==
o|— [
(NN D

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

[l N [1[f] 2 402 003 00 GHz 1 A2dBm| |

m

Auto Tune

Center Freq
2.400000000 GHz

StartFreq
2.395000000 GHz

stop Freq
2.405000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
0 Hz

.

Low Band-edge

BN Keysight Spectrum Analyzer - Swept SA

RL RF [ 500 DC | CORREC SENSE:INT| | ALIGN AUTO [10:31:33 AMD
Avg Type: Log-Pwr

Trig: Free Run

PNO: Wide 50
™ Atten: 30 dB

IFGain:Low

Mkr1 2.399 98 GHz
-46.81 dBm

10 dB/div. Ref 20.00 dBm
Log

Span 10.00 MHz
Sweep 5.000 ms (1001 pts)

Auto Tune

Center Freq
2.400000000 GHz

StartFreq
2.395000000 GHz

stop Freq
2.405000000 GHz

CF Step
1.000000 MHz
Man

Auto

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION

U N [1[f] 2 399 98 GHz -46 81dBm| |
2 I 1

VALUE =

Freq Offset
0 Hz

Lowest Channel & Modulation : 8DPSK
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Conducted Spurious Emissions

BN Keysight Spectrum Ana\yze Swept SA

SENSE:INT)| \ALIGN OFF

[04:27:31 PMDec 17, 2015

Avg Type: Log-Pwr
ide Ly Trig: Free Run
IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

10 dBidiv
Log

Auto Tune

Center Freq
15.004500 MHz

StartFreq
9.000 kHz

stop Freq
30.000000 MHz

CF Step
2.999100 MHz
Man

Auto

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH

[l N [1[f] s 830 5 MHz -sz 62dBm| |
' N [ 1]

I
1] f] 6.830 5 MHz 6262dBm[ | ]

FUNCTION VALUE =~

Freq Offset
0 Hz

=R =N

CORREC SENSE:INT] M ALIGN OFF

Avg Type: Log-Pwr
PNO: Fast () Trig: FreeRun
IFGain:Low #Atten: 30 dB

10 ngdw Ref 20.00 dBm

#VBW 3.0 MHz

Frequency

Auto Tune

Center Freq
6.015000000 GHz

StartFreq
30.000000 MHz

StopFreq
10.000000000 GHz

CF Step
997.000000 MHz
uto Man

MKR MODE TRC| SCL X FUNCTION WIDTH

(N [ 1]

FUNCTION

245 dBm| |

| 595791 GHz]

3.720 15 GHz 4258 dBm
]
]
]
I

| 2.40261GHz] R R

2 IMEENER 3.815 86 GHz 4207dBm[ [ T 000000 ]
3 INEERER 5.048 65 GHz 4248dBm[ [ 0 000000 ]
[ f ] 42 52 dBm ___

FUNCTION VALUE =~

Freq Offset
0Hz

Lowest Channel & Modulation : 8DPSK
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Dt&C

Conducted Spurious Emissions

BN Keysight Spectrum Analyzer - Swept SA

SENSE:INT] |

CORREC

\ALIGN OFF

[04:27:48 PMDec 17, 2015

Center Freq 17.50000000 GHz
PNO: Fast ¢

—— Trig: FreeRun
-
IFGain:Low

#Atten: 30 dB

Avg Type: Log-Pwr

TrRACE EIER]
TYPE]

BR{FPPFFP P

Ref 20.00 dBm

Start 10.000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Mkr3 24.904 375 GHz
-35.75 dBm

Stop 23.000 GHz

Sweep 26.67 ms (40001 pts

MKR MODE TRC| SCL X Y FUNCTION

FUNCTION WIDTH

FUNCTION VALUE =~

Auto Tune

Center Freq
17.500000000 GHz

StartFreq
10.000000000 GHz

stop Freq
25.000000000 GHz

CF Step
1.500000000 GHz
Auto Man

Freq Offset
0 Hz

Lowest Channel & Modulation : 8DPSK
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Reference for limit Middle Channel & Modulation : 8DPSK

BN Keysight Spectrum Analyzer - Swept SA

=
RL RF | 502 | CORREC SENSE:INT) M\ ALIGN OFF \04:33:25 PMDec 17,2015
Center Freq 2.441000000 GHz Avg Type: Log-Pwr X

PNO: Wide L, 1rig: FreeRun
IFGain:Low #Atten: 30 dB

Mkr1 2.441 161 665 GHz Auto Tune
10 dBidiv.  Ref 20.00 dBm 1.25 dBm I
Log
| E——
[t ]

StartFreq
2.439882600 GHz

stop Freq
2.442117500 GHz

CF Step
223.500 kHz
Auto Man

Freq Offset
0 Hz

IMSG STATUS

SENSE:INT MALIGN OFF | 04:33:32 PMDec 17, 2015 F
Avg Type: Log-Pwr requency

PNO: Wide () Trig: FreeRun
IFGain:Low #Atten: 30 dB

Auto Tune

10 dBidiv Ref 20.00 dBm . ||
Log

Center Freq
15.004500 MHz

StartFreq
9.000 kHz

StopFreq
30.000000 MHz

CF Step
2.999100 MHz
Auto Man

MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

1 INAEEEE 2.817 7 MHz 6234dBm| |

Freq Offset
0Hz

3
4
5
6
7
8
9
0
1

A ok b

=
%
B
@
=
d
@

TRF-RF-237(01)150922 Prohibits the copying and re-issue of this report without DT&C approval. Pages: 63/ 88



BEJNT-LG15296
2703H-LG15296 DRTFCC1601-0009 Dt&C

Conducted Spurious Emissions Middle Channel & Modulation : 8DPSK

BN Keysight Spectrum Ana\yzer Swept SA

SENSE:INT| \ALIGN OFF [04:33:42 PMDec 17, 2015
Avg Type: Log-Pwr

" [ Trig: Free Run
IFGain:Low #Atten: 30 dB

Auto Tune
10 ngdw Ref 20.00 dBm - S e e |
Center Freq
5.015000000 GHz
it |
StartFreq
30.000000 MHz
|
Stop Freq
10.000000000 GHz
- rr—— v
Stop 10.000 GHz CF Step
#VBW 3.0 MHz Sweep 18.67 ms (40001 pts 997.000000 MHz
Auto Man
MKR MODE TRC| SCL| X FUNCTION FUNCTION WIDTH FUNCTION VALUE =
© T O 7T 7 < XY S— —
PI N 1| | b03444GHz| __ 4ifedem| | | ]
3 ) I I Freq Offset
P | §1  505363GHz| _ 4206Bm| | | | 0Hz
5 [ f1 passoscHr|  42zsaBm| | [ |8
6 e ) Y I
7 -]
8 -]
9 R
10 I
11 E—
MSG STATUS

B Keysight Spectrum Analyzer - Swept SA [E=nE=n

500  DC | CORREC SENSE:INT, M ALTGN OFF 04:33:49 PM Dec 17, 2015
Avg Type: Log-Pwr TRACE Frequency

PNO: Fast () Trig: FreeRun
IFGain:Low #Atten: 30 dB

Mkr3 24.214 000 GHz Auto Tune

10 ngdw Ref 20.00 dBm -36.08 dBm [ |
Center Freq
17500000000 GHz
| B |
StartFreq
10.000000000 GHz
|
StopFreq
25,000000000 GHz
|
CF Step
1500000000 GHz
Auto Man
MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ =
1 INEEEEE T T T E—— ]
2 NEEREE 24.071 125 GHz 3547dBm[ [ 0000000 ]
[ N [1[f] 24.214 000 GHz 3608dBm[ [ 0 0000000000 Freq Offset
.+ 0~ ] 0Hz

3
4
5
6
7
8
9
0
1

1
1

=
%
(3]
@
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d
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High Band-edge

BN Keysight Spectrum Analyzer - Swept SA
RL | RF ] 500 DC | CORREC
Center Freq 2.483500000 GHz

PNO: Wide
IFGain:Low

SENSE:INT)| \ALIGN OFF [04:36:01 PM Dec 17, 2015

Avg Type: Log-Pwr

—— Trig: FreeRun
#Atten: 30 dB

Mkr2 2.485 000 00 GHz

-41.19 dBm

10 dB/div. Ref 20.00 dBm
Log

i N (N A

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

[l N [1[f] 2 4au 015 00 GHz 1 01dBm| |

Auto Tune

Center Freq
2483500000 GHz

StartFreq
2.478500000 GHz

stop Freq
2.488500000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
0 Hz

m

.

High Band-edge

BN Keysight Spectrum Analyzer - Swept SA

RL RF [ 500 DC | CORREC SENSE:INT| | ALIGN AUTO [10:34:50 AM D
Avg Type: Log-Pwr

Trig: Free Run

PNO: Wide 50
™ Atten: 30 dB

IFGain:Low

10 dB/div. Ref 20.00 dBm
Log

Span 10.00 MHz
Sweep 5.000 ms (1001 pts)

Auto Tune

Center Freq
2483500000 GHz

StartFreq
2.478500000 GHz

stop Freq
2.488500000 GHz

CF Step
1.000000 MHz
Man

Auto

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

U N [1[f] 2 .484 99 GHz -40. 789 dBm| |
2 I 1

Freq Offset
0 Hz

Highest Channel & Modulation : 8DPSK
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Conducted Spurious Emissions

BN Keysight Spectrum Analyzer - Swept SA
RL I

RF [ 500 DC | CORREC [04:36:10 PM Dec 17, 2015

Center Freq 15.004500 MHz
PNO: Wide Ly
IFGain:Low

SENSE:INT)| \ALIGN OFF

Avg Type: Log-Pwr

7 Trig: Free Run
#Atten: 30 dB

10 gBIdw Ref 20.00 dBm

MKR MODE TRC| SCL FUNCTION FUNCTION VALUE =~

1 MR 10207 4 MHz -82 00dBm| [ 0000 00|
IEENER 10.207 4 MHz 6200dBm[ [ [ ]

FUNCTION WIDTH

Auto Tune

Center Freq
15.004500 MHz

StartFreq
9.000 kHz

stop Freq
30.000000 MHz

CF Step
2.999100 MHz
Man

Auto

Freq Offset
0 Hz

CORREC SENSE:INT] M ALIGN OFF

Avg Type: Log-Pwr

PNO: Fast () Trig: FreeRun
IFGain:Low #Atten: 30 dB

10 ngdw Ref 20.00 dBm

#VBW 3.0 MHz

MKR MODE TRC| SCL FUNCTION FUNCTION VALUE =~

1 III-II___
e N [1[f]  504042GHz[  4210dBm[ [ [ |
I N [1]f] 5.135 39 GHz 4218dBm[ [ T 000000 ]

II—EI!]]EE 42 42 dBm ___

FUNCTION WIDTH

=R =N

Frequency

Auto Tune

Center Freq
6.015000000 GHz

StartFreq
30.000000 MHz

StopFreq
10.000000000 GHz

CF Step
997.000000 MHz
uto Man

Freq Offset
0Hz

Highest Channel & Modulation : 8DPSK
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Conducted Spurious Emissions

BN Keysight Spectrum Analyzer - Swept SA

CORREC

Center Freq 17.50000000 GHz

PNO: Fast
IFGain:Low

[ SENSE:INT]

[ AALIGN OFF

[04:36:26 PM Dec 17, 2015

—— Trig: FreeRun
#Atten: 30 dB

Avg Type: Log-Pwr

TYPE

BR{FPPFFP P

Ref 20.00 dBm

#VBW 3.0 MHz

Mkr3 24.121 375 GHz

-36.02 dBm

Stop 25.000 GHz
Sweep 26.67 ms (40001 pts

SCL X

23.692 375 GHz -35.43 dBm
24.541 750 GHz -35.65 dBm
24.121 375 GHz -36.02 dBm
- ]
I A

v

FUNCTION FUNCTION WIDTH

FUNCTION VALUE =~

Auto Tune

Center Freq
17.500000000 GHz

StartFreq
10.000000000 GHz

stop Freq
25.000000000 GHz

CF Step
1.500000000 GHz
Auto Man

|
Freq Offset

m

1

0 Hz

Highest Channel & Modulation : 8DPSK
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8. Transmitter AC Power Line Conducted Emission

8.1 Test Setup

Refer to test setup photo.

8.2 Limit

According to §15.207(a) for an intentional radiator that is designed to be connected to the public utility (AC)
power line, the radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies, within the band 150 kHz to 30 MHz, shall not exceed the limits in the following table, as measured
using a 50 uH/50 ohm line impedance stabilization network (LISN).

Compliance with the provision of this paragraph shall on the measurement of the radio frequency voltage
between each power line and ground at the power terminal. The lower applies at the boundary between the
frequency ranges.

Conducted Limit (dBuV)
Frequency Range (MHz)
Quasi-Peak Average
0.15~0.5 66 to 56 * 56 to 46 *
05~5 56 46
5~30 60 50

* Decreases with the logarithm of the frequency

8.3 Test Procedures

Conducted emissions from the EUT were measured according to the ANSI C63.10.

1. The test procedure is performedina 6.5 m x 3.5 m x 3.5 m (L x W x H) shielded room. The EUT along with
its peripherals were placed on a 1.0 m (W) x 1.5 m (L) and 0.8 m in height wooden table and the EUT was
adjusted to maintain a 0.4 meter space from a vertical reference plane.

2. The EUT was connected to power mains through a line impedance stabilization network (LISN) which
provides 50 ohm coupling impedance for measuring instrument and the chassis ground was bounded to the
horizontal ground plane of shielded room.

3. All peripherals were connected to the second LISN and the chassis ground also bounded to the horizontal
ground plane of shielded room.

4. The excess power cable between the EUT and the LISN was bundled. The power cables of peripherals were
unbundled. All connecting cables of EUT and peripherals were moved to find the maximum emission.
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8.4 Test Results
AC Line Conducted Emissions (Graph) = Modulation : GFSK

Results of Conducted Emission

DTNC Date : 2015-12-11

Order No. i Referrence No. :

Model No. . LG15Z96 Power Supply . 120V / 60Hz

Serial No. . ldentical prototype Temp/Humi. . 21'C/142% RH.

Test Condition . BT /1Mbps Operator . LLH.BAE

Memo : 2441MHz

LIMIT : CISPR22_B QP

CISPR22_B AV

50 [dBuV] PHASE: N [QP/AV]
80

.15M .2M . 3M .5M .TM 1™ 2M 3M 5M ™ 10M 20M 30M
Frequency[Hz]
5o [9BUV] PHASE: [QP/AV]
80
70
\\\
60 —
50 —
q
40 (& T
30 T |0 4 .t 1_ Ly | | i
20 ‘ AR @
10
0
.15M .2M . 3M 5M .TM 1M 2M 3M 5M ™ 10M 20M 30M
Frequency[Hz]
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AC Line Conducted Emissions (List) = Modulation : GFSK

Results of Conducted Emission

DTNC Date : 2015-12-11
Order No. Referrence No.
Model No. LG15Z296 Power Supply 120V / 60Hz
Serial No. Identical prototype Temp/Humi. 21'C/142 % R.H.
Test Condition BT / 1Mbps Operator |.H.BAE
Memo 2441MHz
LIMIT : CISPR22_B QP
CISPR22_B AV
NO FREQ READING C.FACTOR RESULT LIMIT MARGIN PHASE
QP AV OP AV oP AV oP AV
[MHZ] [dBuV] [dBuV] [dB] [dBuV] [dBuV] [dBuV] [dBuV] [dBuV] [dBuV]

1 0..1.9962 35.7% 26.3 1041 45.8 36.4 63.6 53.6 178 1.2 N

2 0.32802 26.4 15.4 10551 365 25«5 59 .5 49.5 23.0 24:0 N

3 1.28300 24.4 15.7 10.2 34.6 25.9 56.0 16.0 21.4 20.1 N

4 32760 23.7F 13.0 1052 329 23.2 56.0 46.0 22,1 22.8 N

5 22.88380 10.0 1.2 10.9 209 15.1L 60.0 50.0 394 84:9 N

6 0.19831 35.9 26.9 10.1 46.0 37.0 63.7 538 17.7 16.7 L

7 0.33312 31.1 19.4 10.1 41.2 29.5 59.4 49.14 18.2 19.9 L

8 1.28500 23.1 16.6 102 33.83 26.8 56.0 46.0 22 S LG L

9 B:62920 21:2 12:0 1042 314 22.2 56.0 16.0 24.6 23.8 L

10 22.33240 10.6 4.1 11.0 21.6 15.1 60.0 50.0 38.4 34.9 L
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9. Antenna Requirement

Describe how the EUT complies with the requirement that either its antenna is permanently attached, or that
it employs a unique antenna connector, for every antenna proposed for use with the EUT.

Conclusion: Comply

The EUT used two non standard antenna connectors.

- Minimum Standard :

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device.The use of a permanently attached antenna or of an

antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply
with the provisions.
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10. Occupied Bandwidth (99 %)

10.1 Test Setup
Refer to the APPENDIX I.

10.2 Limit
Limit : Not Applicable

10.3 Test Procedure

The 99 % power bandwidth was measured with a calibrated spectrum analyzer.
The resolution bandwidth (RBW) shall be in the range of 1 % to 5 % of the occupied bandwidth (OBW) and
video bandwidth (VBW) shall be approximately 3 x RBW.

Spectrum analyzer plots are included on the following pages.

10.4 Test Results

Test Mode Tested Channel Test Results (MHz)
Lowest 0.869
GFSK Middle 0.873
Highest 0.880
Lowest 1.353
m/4DQPSK Middle 1.353
Highest 1.351
Lowest 1.351
8DPSK Middle 1.352
Highest 1.350
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Occupied Bandwidth (99 %) Lowest Frequency & GFSK

BE Keysight Spectrum Analyzer - Occupied BW

C CORREC [ SENSE:INT] | ANALIGN OFF | 04:03:55 PMDec 17, 2015
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None
—— 1rig: Free Run Avg|Hoeld: 500/500
#FGain:Low #Atten: 30 dB

Radio Device: BTS

Ref 20.00 dBm

Center 2.402 GHz
#Res BW 30 kHz #VBW 91 kHz

Occupied Bandwidth Total Power 12.4 dBm
869.43 kHz

Transmit Freq Error -6.789 kHz OBW Power 99.00 %
x dB Bandwidth 1.204 MHz x dB -26.00 dB

IMSG

2.402000000 GHz

Occupied Bandwidth (99 %) Middle Frequency & GFSK

BE Keysight Spectrum Analyzer - Occupied BW

C CORREC [ SENSE:INT] | ANALIGN OFF [04:13:40 PMDec 17, 2015
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None
—— 1rig: Free Run Avg|Hoeld: 500/500
#Atten: 30 dB

#IFGain:Low Radio Device: BTS

Ref 20.00 dBm

Center 2.441 GHz
#Res BW 30 kHz #VBW 91 kHz

Occupied Bandwidth Total Power 12.2 dBm
872.51 kHz

Transmit Freq Error -5.374 kHz OBW Power 99.00 %
x dB Bandwidth 1.204 MHz x dB -26.00 dB

2.441000000 GHz
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Highest Frequency & GFSK

[ SENSE:INT] | ANALIGN OFF | 04:16:04 PMDec 17, 2015
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
—— 1rig: Free Run Avg|Hoeld: 500/500
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
2.480000000 GHz

CF Step

Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz #VBW 91 kHz Sweep 10.07 ms 300.000 kHz

Man

Occupied Bandwidth Total Power 12.4 dBm
880.06 kHz

Transmit Freq Error -5.873 kHz OBW Power 99.00 %
x dB Bandwidth 1.217 MHz x dB -26.00 dB
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Lowest Frequency & /4 DQPSK

C CORREC [ SENSE:INT] | ANALIGN OFF [04:24:23 PM Dec 17, 2015
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None
—— 1rig: Free Run Avg|Hoeld: 500/500
#FGain:Low #Atten: 30 dB

Occupied Bandwidth (99 %)

BE Keysight Spectrum Analyzer - Occupied BW

Frequency

Radio Device: BTS

Ref 20.00 dBm

Center Freq
2.402000000 GHz

Center 2.402 GHz Span 3 MHz CF Step
#Res BW 30 kHz #VBW 91 kHz Sweep 10.07 ms 300.000 kHz

Man

Occupied Bandwidth Total Power 9.62 dBm
1.3529 MHz

Transmit Freq Error -9.081 kHz OBW Power 99.00 %

x dB Bandwidth 1.658 MHz x dB -26.00 dB

IMSG

Occupied Bandwidth (99 %) Middle Frequency & /4 DQPSK

BE Keysight Spectrum Analyzer - Occupied BW
g RL RF 50 Q CORREC [ SENSE:INT] | ANALIGN OFF | 04:20:20 PMDec 17, 2015
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None
—— 1rig: Free Run Avg|Hoeld: 500/500
#FGain:Low #Atten: 30 dB

Frequency

Radio Device: BTS

Ref 20.00 dBm

Center Freq
2.441000000 GHz

Center 2.441 GHz Span 3 MHz CF Step
#Res BW 30 kHz #VBW 91 kHz Sweep 10.07 ms 300.000 kHz

Occupied Bandwidth Total Power 9.45 dBm
1.3527 MHz

Transmit Freq Error -7.729 kHz OBW Power 99.00 %

x dB Bandwidth 1.659 MHz x dB -26.00 dB
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Highest Frequency & /4 DQPSK

[ SENSE:INT] |

/WALTGN OFF | 04:18:27 PMDec 17, 2015

Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz

Radio $td: None

Trig: Free Run Avg|Hoeld: 500/500

——
#FGain:Low #Atten: 30 dB

Ref 20.00 dBm

Center 2.48 GHz
#Res BW 30 kHz #VBW 91 kHz

Occupied Bandwidth Total Power
1.3507 MHz

Transmit Freq Error -9.420 kHz OBW Power
x dB Bandwidth 1.656 MHz x dB

Radio Device: BTS

Span 3 MHz
Sweep 10.07 ms

9.83 dBm

99.00 %
-26.00 dB

Frequency

Center Freq
2.480000000 GHz

CF Step
300.000 kHz
Man
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Occupied Bandwidth (99 %) Lowest Frequency & 8DPSK

BE Keysight Spectrum Analyzer - Occupied BW

C CORREC [ SENSE:INT] | ANALIGN OFF | 04:26:53 PMDec 17, 2015

Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency
—— 1rig: Free Run Avg|Hoeld: 500/500

#FGain:Low #Atten: 30 dB

Radio Device: BTS

Ref 20.00 dBm

Center Freq
2.402000000 GHz

Center 2.402 GHz Span 3 MHz CF Step
#Res BW 30 kHz #VBW 91 kHz Sweep 10.07 ms 300.000 kHz

Man

Occupied Bandwidth Total Power 8.75 dBm
1.3509 MHz

Transmit Freq Error -9.155 kHz OBW Power 99.00 %

x dB Bandwidth 1.659 MHz x dB -26.00 dB

IMSG

Occupied Bandwidth (99 %) Middle Frequency & 8DPSK

BE Keysight Spectrum Analyzer - Occupied BW

g RL RF 50 Q CORREC [ SENSE:INT] | ANALIGN OFF | 04:32:56 PMDec 17, 2015

Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
—— 1rig: Free Run Avg|Hoeld: 500/500

#FGain:Low #Atten: 30 dB

Radio Device: BTS

Ref 20.00 dBm

Center Freq
2.441000000 GHz

Center 2.441 GHz Span 3 MHz CF Step
#Res BW 30 kHz #VBW 91 kHz Sweep 10.07 ms 300.000 kHz

Occupied Bandwidth Total Power 8.75 dBm
1.3520 MHz

Transmit Freq Error -6.717 kHz OBW Power 99.00 %

x dB Bandwidth 1.659 MHz x dB -26.00 dB
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Highest Frequency & 8DPSK

[ SENSE:INT] | ANALIGN OFF | 04:35:31 PMDec 17, 2015
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
—— 1rig: Free Run Avg|Hoeld: 500/500
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
2.480000000 GHz

CF Step

Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz #VBW 91 kHz Sweep 10.07 ms 300.000 kHz

Man

Occupied Bandwidth Total Power 9.14 dBm
1.3504 MHz

Transmit Freq Error -9.789 kHz OBW Power 99.00 %
x dB Bandwidth 1.659 MHz x dB -26.00 dB
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APPENDIX |

Test set up diagrams

* Radiated Measurement

Below 1GHz

Above 1GHz

3 Meter

Turn Table

Receiving Antenna

Ground Screen

1or 3 Meter

Turn Table

0.8 Meter

Receiving Antenna

Absorber

1~4 M

Ground Screen

= Conducted Measurement

Spectrum Analyzer

| JiS-Eni

CX)

EUT

Cable A

Path loss information

Frequency (GHz) Pat(r:’IB_;)ss Frequency (GHz) Pat(r:j ;;’SS
0.03 0.98 15 6.98
1 2.02 20 768
2402 & 2440 & 2480 2.49 25 8.89
5 4.02 - ;
10 4.89 - ;

Note 1 : The path loss from EUT to Spectrum analyzer were measured and used for test.

Path loss ( S/A’s Correction factor) = Cable A + Power splitter
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APPENDIX Il

Unwanted Emissions (Radiated) Test Plot

GFSK & Lowest & Y axis & Hor

Agilent Spectrum Analyzer - Swept SA
QL5 5 o |

Detector Mode : PK

ALIGMAUTO 10:55:00 PMDec 08, 2015

Trig:Free Run
Atten: 10 dB

PNO: Fast ——
IFGain:Low

Avg Type: Log-Pwr
Avg|Hold: 200/200

Frequency

Ref 106.99 dBpvV

4

Stop 2.41000 GHz
Sweep 1.00 ms (5001 pts)

MKR MODE TRC| SCL x
1 INEEEEE 2.401 84 GHz
[ N [1]f] 2.400 00 GHz

[ N [1]f] 2.390 00 GHz
TN [1]

FUMCTION

FUNCTION 'wIDTH

FUNCTION &L LIE

MSG €3 Query INTERRUPTED

GFSK & Lowest & Y axis & Hor

Agilent Spectrum Analyzer - Swept SA
QL5 5 o |

Detector Mode : PK

ALIGMAUTO

Trig: Free Run
Atten: 6 dB

PNO: Fast —»—
IFGain:Low

Avg Type: Log-Pwr
Avg|Hold: 200/200

oeT (M8 MM

Ref 71.99 dBpV

Center 4.804000 GHz
#Res BW 1.0 MHz VBW 3.0 MHz

rwmmwmmmwmwmrmmmmmmwwmm

Mkr1 4.804 024 GHz
44.847 dBy

Span 10.00 MHz
Sweep 1.00 ms (5001 pts)

MKR MODE| TRC| SCL % v FUNCTION

A N [1]f] 4.804 024 GHz 44847 cdBUY| |
r 1

FUNCTION %/IDTH

FUNCTION VALUE
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GFSK & Middle & Y axis & Hor

Agilent Spectrum Analyzer - Swept SA

SOiz e G5 |

ALIGN AUTD

PNO: Fast —»— Trig:Free Run
IFGain:Low Atten: 6 dB

Avg Type: Log-Pwr
Avg|Hold: 200/200

Ref 71.99 dBuV

Center 4.882000 GHz
#Res BW 1.0 MHz VBW 3.0 MHz

"”WMWI‘WWWWWWWMWMWWWW

Sweep 1.00 ms (5001 pts)

DET! [ 1M
Mkr1 4.881 770 GHz

45.382 dBp

Span 10.00 MHz

MKR| MODE TRC) SCL. E s FUMCTION

N1 f] 4.881770 GHz 45382dBuv| |
1 N )

FUNCTION 'wIDTH

FUNCTION WALLIE

Detector Mode : PK
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GFSK & Highest & Y axis & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA

. - £ SENGEINT] ALIGN AUTO
Avg Type: Log-Pwr
PNO: Fast —»— Trig:Free Run Avg|Hoeld: 2007200
IFGain:Low Atten: 6 dB

Ref 96.99 dBuV 48.551 dBy

/
b

\
A

Start 247500 GHz
#Res BW 1.0 MHz VBW 3.0 MHz

MKR| MODE TRC) SCL.

%
2.480 155 GHz
2483 600 GHz
2.484 680 GHz

s

GFSK & Highest & Y axis & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA
N e SEMSE!INT| ALIGN AUTO 09:49:21 PV

Avg Type: Log-Pwr TRACE Frequency
PNO: Fast —#— THig:Free Run Avg|Hold: 200/200 TPE
IFGain:Low Atten: 6 dB

Mkr1 4.959 868 GHz
43.734 dBy

Ref 71.99 dBpV

oy mrmmmwﬂw‘WWMVWWWWW

Center 4.960000 GHz Span 10.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 1.00 ms (5001 pts)

MKR| MODE TRC) SCL.

FUMCTION FUNCTION 'wIDTH FUNCTION &L LIE

x Y

4.959 868 GHz a3734adBpv| | 0 00|
-
- ]
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n/4DQPSK & Lowest & Y axis & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA
N e ; ALIGN AUTO 11:01:37 PMDec 08, 2015

Avg Type: Log-Pwr Frequency
PNO: Fast —#— THig:Free Run Avg|Held: 200/200
IFGain:Low Atten: 10 dB

Ref 106.99 dBpV

¥ ‘, .
bl 'W”WM"MWWWWWW”WWWWN %m

Stop 2.41000 GHz
VBW 3.0 MHz Sweep 1.00 ms (5001 pts)

MKR MODE| TRC| SCL % FUNCTION FUNCTION %/IDTH FUNCTION VALUE

¥
1 INEEEEE 2.402 20 GHz 90426dByv| [ 0000 00|
[ 240000GHz[ &87y85dBWv| | [ ]
2.390 00 GHz aqd62dBuv| 0 [ 0000000 0000000000000
[ 232236GHz[ 47677dBMV| | ]
I

1/4ADQPSK Lowest & Y axis & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA
R [ [ [ : ALGAUTO
Avg Type: Log-Pwr
PNO: Fast —»— Trig:Free Run Avg|Hoeld: 2007200 TPE
IFGain:Low Atten: 6 dB

Mkr1 4.803 270 GHz
45.289 dBp

Ref 71.99 dBuV

L i B

Center 4.804000 GHz Span 10.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 1.00 ms (5001 pts)

MKR| MODE TRC) SCL.

FUMCTION FUNCTION 'wIDTH FUNCTION WALLIE

x Y
4.803 270 GHz 45289dBuv| 0 |
- - o
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n/4DQPSK & Middle & Y axis & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA

e e e e i ALIGHAUTO
Avg Type: Log-Pwr
PNO: Fast —#— THig:Free Run Avg|Held: 200/200
IFGain:Low Atten: 6 dB

MEKr1 4.881 772 GHz
Ref 71.99 dBpV 44.953 dBp

MWWWWWWW T

Center 4.882000 GHz Span 10.00 MHZ
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 1. 00 ms (5001 pts)
MKR MODE TRC SCL

N1 4331 772 GHz 44 953 dBuv| ]
I A

FUNCTION FUNCTION %/IDTH FUNCTION VALUE
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1/4DQPSK & Highest & Y axis & Hor

Agilent Spectrum Analyzer - Swept SA

. - £ SENGEINT] ALIGN AUTO
Avg Type: Log-Pwr
Avg|Hold: 200/200

PNO: Fast —»— Trig:Free Run
IFGain:Low Atten: 6 dB

Ref 96.99 dBpV 46.462 dBy

3

i O B TP

Start 2.47500 GHz
#Res BW 1.0 MHz

VBW 3.0 MHz

s

MKR| MODE TRC) SCL. E

2.480 125 GHz
2483 600 GHz
2.484 020 GHz

Agilent Spectrum Analyzer - Swept SA

. : ALIGNAUTO  [10:04:14 P
Avg Type: Log-Pwr TRACE
Avg|Hold: 200/200 TYPE

Frequency

PNO: Fast —#— THig:Free Run
IFGain:Low Atten: 6 dB

Mkr1 4.959 310 GHz
43.893 dBy

Ref 71.99 dBpV

1

T ISR

Center 4.960000 GHz
#Res BW 1.0 MHz

MKR| MODE TRC) SCL.

Span 10.00 MHz
Sweep 1.00 ms (5001 pts)

FUMCTION FUNCTION 'wIDTH

x Y
4.959 310 GHz 43893dBuv| |
- - - o

VBW 3.0 MHz

FUNCTION &L LIE

Detector Mode : PK

Detector Mode : PK
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8DPSK & Lowest & Y axis & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA
N e ; ALIGN AUTO 11:04:04 PMDec 08, 2015
Avg Type: Log-Pwr
PNO: Fast —#— THig:Free Run Avg|Held: 200/200
IFGain:Low Atten: 10 dB

Frequency

Ref 106.99 dBpV

Stop 2.41000 GHz
VBW 3.0 MHz Sweep 1.00 ms (5001 pts)

MKR MODE TRC SCL % ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE
1 INEEEEE 2.402 04 GHz gogsodBuv| [ 00 000000000000
2.400 00 GHz 57638dBuv] [ T 0]
2.390 00 GHz dgy09dBuv| [ 0000000000000
2.322 24 GHz a7s10dBpv| [ T ]
I

MSG €3 Query INTERRUPTED

8DPSK & Lowest & Y axis & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA
. - £ SENGEINT] ALIGN AUTO
Avg Type: Log-Pwr
PNO: Fast —»— Trig:Free Run Avg|Hoeld: 2007200 TPE
IFGain:Low Atten: 6 dB

Mkr1 4.803 502 GHz
44.139 dBp

Ref 71.99 dBuV

e

Center 4.804000 GHz Span 10.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 1.00 ms (5001 pts)

MKR| MODE TRC) SCL.

FUMCTION FUNCTION 'wIDTH FUNCTION WALLIE

x Y

4.803 502 GHz a4139aBpv| | 00 00|
I I R B
- ]
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8DPSK & Middle & Y axis & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA
. - £ j ALIGN AUTO
Avg Type: Log-Pwr
PNO: Fast —»— Trig:Free Run Avg|Hoeld: 2007200
IFGain:Low Atten: 6 dB

Mkr1 4.882 754 GH
Ref 71.99 dBpV 45.394 dBp

'.1

T AP P A

Center 4.882000 GHz Span 10.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 1.00 ms (5001 pts)

MKR| MODE TRC) SCL. E s FUMCTION

N1 f] 4.882 754 GHz 45394dBuv| |
- > - - ]

FUNCTION 'wIDTH FUNCTION WALLIE

=
COM~IO LWk
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8DPSK & Highest & Y axis & Hor Detector Mode : PK

Agilent Spectrum Analyzer - Swept SA
. - £ SENGEINT] ALIGN AUTO
Avg Type: Log-Pwr
PNO: Fast —»— Trig:Free Run Avg|Hoeld: 2007200
IFGain:Low Atten: 6 dB
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Start 247500 GHz
#Res BW 1.0 MHz VBW 3.0 MHz
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MKR| MODE TRC) SCL.

8DPSK & Highest & Y axis & Hor Detector Mode : PK
Agilent Spectrum Analyzer - Swept SA
_ " ALIGNAUTO 10:14:25 PMDec 08, 2015 Frequency

Avg Type: Log-Pwr
PNO: Fast —#— THig:Free Run Avg|Hold: 200/200

IFGain:Low Atten: 6 dB M

Tt
Mkr1 4.960 148 GHz|
Ref 71.99 dBpv 43.596 dBp

mnmwwmwwmmwmWWMWWWMWWWW

Center 4.960000 GHz Span 10.00 MHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 1.00 ms (5001 pts)
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