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3.4 Emission Mask

3.4.1 Limit of Emission Mask

The power of any emission must be attenuated below the unmodulated carrier power (P) as follows.

(1) On any frequency removed from the assigned frequency by more than 50 percent, but not more than
100 percent of the authorized bandwidth: At least 25 dB.

(2) On any frequency removed from the assigned frequency by more than 100 percent, but not more than
250 percent of the authorized bandwidth: At least 35 dB.

(3) On any frequency removed from the assigned frequency by more than 250 percent of the authorized
bandwidth: At least 43 + 10 log (P) dB.

3.4.2 Test Procedures

1. Set EUT to transmit un-modulation signal to spectrum analyzer for getting reference level.
According reference level and channel bandwidth to create emission mask limit.
Set RBW=1% of 26dBc bandwidth, VBW=3 X RBW, detector=RMS, Sweep time = Auto.

Set EUT to transmit modulation signal to spectrum analyzer and confirm that the signal complies the
limit or not.

WD

5. Record the max trace value and capture the test plot.

3.4.3 Test Setup

E=
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3.4.4 Test Result of Emission Mask

Mode QPSK, CB: 5MHz

Channel

3652.5 MHz

Aephant: s Lenshore ¢ gt
Ref Value 17,39 dBm
Trig: Free Run
FAmen: 10 4B

Foaf Offset 21.4 0B
.39 dBm

Center 365250 GHZ

BRes BW 51 kHz #VEBW 160 kHz

BAvg Type: AMS

I —

Span 2
Sweep 20.00 ms {1001 pis)

p—

RefLevel
17.39 dim

Ww.
Roanj

Shg Type: RMS

Trig: Fres Run

) " Span 25.00 MHz

#VEBW 160 kHz Sweep 20.00 ms {1001 pts)

QPSK, CB: 5MHz

3675.0 MHz

[ rr—rrr—r—ry

Trig: Free Fun
shmer 30 4B

|
|
|
|
f
|
|
|

Center 3,67500 GH.

BRes BW 51 kHz HVEW 160 kHz

Ehvp Type: AMS

Span 25.00 WHz
Sweep 20,00 ms (1001 pis)

[T rm—rr———ry

Center Freg

g Tyee: RME
- Trig: Fres Run

7]
I ool o BAtian: 20 48

" Span 25.00 MHzjj

#VBW 160 kHz" Sweep 20.00 ms (1001 pts)

12228 dBm |
10214 dBm
& 4B}

QPSK, CB: 5MHz

3697.5 MHz

Trig: Free Funy
Bame: 2) 4B

e
BW 51 kHz

#VEW 160 kHz

EAvg Type: AMS

" Span 25.00 M
20.00 ms {1001 pis)

Center Freg)

JEATHO000D GHz

#Res BW 51 kHz

B Type: RMS
Trig: Fews Run
aamen: 20 4B

#VBW 160 kHz

SE o s
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Mode 16QAM, CB: 5MHz

Channel |3652.5 MHz

[r e rr— e r——ry

Bhvp Type: RMS

Ref Value 17.45 dBm

Trig: Free Fun
shree: 30 4B

Foaf OTsed 21.4 0B
Re 45

Span
HVEBW 160 kHz Sweep 20.00 ms (1001 pts)

et

[T re—ryr——y

.Cnr\[él Freq 3.652500000 GHz

Trig: Fewe Fiun
simen: 20 98

#VBW 160 kHz

Hhirg Type: RMS

Center Freg|
652500000 GHz |

" Span 25.00 MHz}|
Sweep 20.00 ms (1001 pts) |

ZEw o imen s 5

16QAM, CB: 5MHz

Channel |3675.0 MHz

EAvg Type: AMS
Trig: Fros Run
hmen: 20 4B

Raf Offget21.4 0B
Rel 17.42 dBm

Center 3, H;

7500 Gl
#Res BW 51 kHz

Span 25, Hz
Sweep 20.00 ms (1001 pis)

HVEW 160 kHz

[romTr—rr—r—rry
Marker 4 3, 680000000000 GHz

e T Trig: Fews Run
¥ Gancd o BAven; 20 48
154121 4 4B

Ref 17.34 dBm

GHz

#Res BW 51 kHz #VBW 160 kHz

g Type: RMS

" Span 25.00 MHz,

SE e s

Sweep 20.00 ms (1001 pts)

16QAM, CB: 5MHz

Channel |3697.5 MHz

(e —ry

ue 17.37 dBm BAvg Type: AMS

Foof Offeet 21 4 B
17.37 dBm

pan 25.00 MHz

9750 GH. 5pa
weep 20,00 ms (1001 pts)

ERes BW 51K #VEW 160 kHz

T re— e —g Y

Marker 4 3, 702500000000 GH
Y Trig: FresRun
PASS 1 Gt o

Center 3.69750 GHz

¥Res BW 51 kHz #VEBW 160 kHz

B Type: RMS

18,091 dBm |
14,558 dilm
% B

35,722 dB

Zomm i 5

Span 25,00 MHZ,
Sweep 20.00 ms (1001 pts)
View m'
Viaw
More
1013
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Mode QPSK, CB: 7TMHz

Channel |3653.5 MHz

[r e rr— e r——ry

Bhug Type: AME

Ref Value 19,58 dBm

Trig: Froa Flun
e B RefLevel

Foaf OHTged 21.4 0B 19.59 gBm
Ref 10.5

459 dBm

Span 35,00 MHz

HVEW 240 kHz Sweep 20.00 ms (1001 pts)

vy prm— e —

.Marhl:l 4 3.660500000000 GHz
Trig: Fewe Fiun
simen: 20 98

#VEBW 240 kHz

Hhirg Type: RMS

" Span 35.00 MHZ]

Sweep 20.00 ms (1001 pts)

»

2
&

QPSK, CB: 7TMHz

3675.0 MHz

[Er e r—rr—r—rry

EAvg Type: AMS
Trig: Fros Run
hmen: 20 4B

Center 3,67500 GH. Span 35.00 MHz
BRes BW 75 kHz Sweep 2000 ms (1001

AVEW 240 kHz pis)

[T T rem————rry

Marker 4 3.682000000000 GHz
T

= Trig: Fros Run
Wil AN 30
21 4 4B
A3 dBm

g Type: RMS

iCenter 3.67500 GHz

#Res BW 75 kHz #VBW 240 kHz

" Span 35.00 MHz

1442 dim |
G dB

SE e s

Sweep 20.00 ms (1001 pts)

R
#E00

B
i

i
5d

-

.
if
2

QPSK, CB: 7TMHz

Channel |3696.5 MHz

(e —ry

Ehvg Type: AMS

Trig: Frws Run

Center 3.69650 GHz

¥Res BW 75 kHz #VEBW 240 kHz

B Type: RMS

Span 35.00 MHZ,
Sweep 20.00 ms (1001 pts)

an 35.00 MHz
1001 pts

o
i

nter 3.69650 GH
=Res BW 75 kHz

Ce
& #VEW 240 kHz

Zomm i 5

-
E %
]
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Mode 16QAM, CB: 7TMHz

Channel |3653.5 MHz

[r e rr— e r——ry

Ref Value 18,52 dBm hvg Type: RMS
Trig: Free Run
SAmen: 10 4B

RefLevel
Foaf OHTget 21.4 0B 19.52 9Bm
Ref 10.52 dBm .

Span 35,00 MHz
EVEW 240 KHz Sweep 20,00 ms (1001 pis)

vy prm— e —

.Marhl:l 4 3.660500000000 GHz
Trig: Fewe Fiun
simen: 20 98

#VEBW 240 kHz

Meotes

" Span 35.00 MHZ]
Sweap 20.00 ms (1001 pts)

»

if
i

Mode 16QAM, CB: 7MHz

Channel |3675.0 MHz

[Er e r—rr—r—rry -l

EAvg Type: AMS

Center 3. GH Span 35,
#Res BW HVBW 240 kHz Sweep 2000 ms (1001 pis)

Span Hz

[T T rem————rry

Center Freq 3,675000000 GHz
e T Trig: Fews Run
I G| coowr BANen: 20

et 21.4 4B

g Type: RMS - L

Ref 19.38 dBm

iCenter 3.67500 GHz
WRes BW 75 kHz FVBW 240 kHz

" Span 35.00 MHz

14, TR dfim |
15116 4B

SE e s

Sweep 20.00 ms (1001 pts)

Rl
#E00

B
i

i
5d

-

.
if
2

Mode 16QAM, CB: 7TMHz

Channel |3696.5 MHz

(e —ry =]

Ehvg Type: AMS

Foof Offeet 21 4 B
Ref 17.96 dBm

Prese| Center

Presel Adjust

Trig: Frws Run

Center 3.69650 GHz
¥Res BW 75 kMz #VBW 240 kHz

B Type: RMS

Span 35.00 MHZ,
Sweep 20.00 ms (1001 pts)

Center 3.69650 GH. - ) ~ Bpan 35,00 MHz
#Res BW 75 kHz #VEW 240 kHz 1001 pts;

s i Alignment Gomglesed

Zomm i 5

-
E %
]
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Mode QPSK, CB: 10MHz

Channel

3655.0 MHz

[r e rr— e r——ry

Bhug Type: AME

Ref Value 19,89 dBm

Hhirg Type: RMS

Ref 20.05 dBm

Span 50,00 MHz
Sweep 2000 ms (1001 pis)

Center 3,
BRes BW

HVEW 330 kHz

#Res BW 110 kHz

GHz
FVBW 330 kHz

" Span 50.00 MHz

13,
-29.611 dBm
23433 dEim|

Sweep 20.00 ms (1001 pts))

Rl
#E00

B
i

i
i

-
]
e

Trig: Fres R Trig: Fres Fun
FAmen: 20 48 ReflLevel fAnen: 20 98
Ref Offset21.4 0B 1989 dim
Ref1089dBm 19094 dBm (RSN |0 o0 Refi9g9dBm
| Clear Write
| =———1
| Trace Average
| B
| Max Hold
| I
Span 50.00 MHz
#VBW 330 kHz Sweep 20.00 ms {1001 pts) Min Hold
==
| mm*
| View
| i
Center 365500 GHz Span 50,00 MHz ok
#Res BW 110 kHz HVEW 330 kHz Sweep 20.00 ms (1001 pts)
Mode QPSK, CB: 10MHz Channel |3675.0 MHz
ey ———r— e W e
vy Type AMS Marker 4 3,685000000000 GHz ki Type RS - SO
Free Run R Tl Trig: Fews Run
20 4B Gl BATINR: 20 Select Trace,
el CHTped ¥

QPSK, CB: 10MHz

3695.0 MHz

(e —ry

Ehvg Type: AMS

Prese| Center

Presel Adjust

#VEW 30 kHz

~ Bpan 50.00 MHz
weep 20,00 ms (1001 pts)

Marker 4 3,705000000000 GH

Trig: Frws Run

" Lo
5 F o, o

330 kHz

B Type: RMS

Span 50,00 MHZ,
Sweep 20.00 ms (1001 pts)

E %
]
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Mode 16QAM, CB: 10MHz Channel |3655.0 MHz

[r e rr— e r——ry

[ e ——r— =
Ref Value 18,38 dBm g Type: RMS Marker 4 3.665000000000 GHz = #hirg Type RMS
Trig: Froa Flun e Trig: Fres Run -
SAmen: 10 4B RefLevel = ®Anen: 20 98
Ref Offset21.4 0B 19.38 dim
Ref 16.3% dBm
| Clear Write
| ——"1
| Trace Average
| _
|
| Max Hold
i —
| #VBW 330 kHz Sweep 20.00 ms {1001 pts) Min Hold
r ST M X C o VLN hEITH FLCT i =
11,421 dBm 1 1 e
z4
| 2241 Viewsiank,
|
| i
Center 365500 GHz Span 50,00 MHz : {59
SRes BW 110 kHz FVEW 330 kHz Sweep 20.00 ms (1001 pts) 3
Mode 16QAM, CB: 10MHz Channel |3675.0 MHz
e T T | e s
Ay Type: AMS Marker 4 3,685000000000 GHz Ay Type RMS T - Tracatusecisr
e T Trig: Fews Run
il BB 20 Setect Trace,
Ref Offget 214 dB feed 21 4 dB 1

Rel 18.44 dBm Ref 19.44 dBm

Rl
#E00

Center 3.67500 GHz " ) - " " Span 50.00 MHz
WRes BIW 110 kHz #VBW 330 kHz Sweep 20.00 ms (1001 pis) Min Hold
: ey
-A
3 -32.29% dBm View Blark |
i 38253 dfim View
: I
T
: More
9
L — 10f3
Center 3, G Span 50,00 MHz :? =
BRes BW HVEW 330 kHz Sweep 20.00 ms (1001 pis)

Mode 16QAM, CB: 10MHz Channel |3695.0 MHz

(e —ry =]

Ehvg Type: AMS

Marker 4 3,705000000000 GH By Type RbES
Y Trig: FresRun
PASS [Lipel

Span 50,00 MHZ,

Presel Center 330 kHz Sweep 20.00 ms (1001 pts)
Presel Adjust Blank

View
Mare
S— "~ Bpan 50,00 MHz - 123
#VBW 330 kHz weep 20,00 ms (1001 pts) :
m ;
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3.5 26dBc Bandwidth

3.5.1 Test Procedures

1. Set resolution bandwidth (RBW) = 51/ 75/ 110 kHz, Video bandwidth=160 / 240 / 330 kHz for channel
bandwidth=5/7/ 10 MHz.

2. Detector = Peak, Trace mode = max hold.
Sweep = auto couple, Allow the trace to stabilize.

Using 26dBc bandwidth measurement function of spectrum analyzer to measure 26dBc bandwidth.

3.5.2 Test Setup

[ Spectrum
l Analyzer
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3.5.3 Test Result of 26dBc Bandwidth

Channel . .
Bandwidth Modulation Frequency (MHz) 26dB BW (MHz) 99% OBW (MHz)
5 QPSK 3652.5 4.962 4.4461
5 QPSK 3675.0 4.969 4.4477
5 QPSK 3697.5 4.975 4.4478

Worst plots

BN Agilent Spectrum Analyzer - Occupied BW

i ? [ SENSE:INT] [ ALIGN AUTO | 08:27:22 PMJan 14, 2014
Center Freq 3.697500000 GHz Center Freq: 3.697500000 GHz Radio Std: None

o Trig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset21.4 dB
Ref 30.00 dBm

#HBW 160 kHz Sweep 36.67 msi|®

Occupied Bandwidth Total Power 20.5 dBm

4.4478 MHz

Transmit Freq Error 6.120 kHz OBW Power 99.00 %
x dB Bandwidth 4.975 MHz x dB -26.00 dB

STATUS
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Channel : o
Bandwidth Modulation Frequency (MHz) 26dB BW (MHz) 99% OBW (MHz)
5 16QAM 3652.5 4.954 4.4460
5 16QAM 3675.0 4.883 4.4387
5 16QAM 3697.5 4.960 4.4386
Worst plots

i RL | T

Center Freq 3.69000 GHz

Gate: LO

BE Agilent Spectrum Analyzer - Occupied BW
[ | f [502 DC | | 08:28:43 PMJan 14, 2014

Radio Std: None Frequency

Center Freq: 3.687500000 GHz
—»— T1rig: Free Run Avg|Hold: 100/100

#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 21.4 dB
Ref 30.00 dBm

Center Freq
3.697500000 GHz

AR A R T Y i s N

e e e e

#VBW 160 kHz

Sweep 36.67 ms

Total Power 20.4 dBm

Occupied Bandwidth
4.4386 MHz

7.234 kHz OBW Power
4.960 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS
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Channel : o
Bandwidth Modulation Frequency (MHz) 26dB BW (MHz) 99% OBW (MHz)
7 QPSK 3653.5 6.783 6.4945
7 QPSK 3675.0 6.838 6.5015
7 QPSK 3696.5 6.835 6.5009
Worst plots

BE Agilent Sp:ctrum Analyzer Occupl:d BW
X RL |

Center Freq 3 675000000 GHz

Gate: LO
#FGain:Low

Center Freq: 3.675000000 GHz
—»— T1rig: Free Run

#Atten: 20 dB

| 08:40:58 PMJan 14,2014

Radio Std: None Frequency

Avg|Hold: 100/100

Radio Device: BTS

Ref Offset21.4 dB
Ref 30.00 dBm

Occupied Bandwidth

#VBW 240 kHz

Total Power

6.5015 MHz

Transmit Freq Error
x dB Bandwidth

4.295 kHz
6.838 MHz x dB

OBW Power

Center Freq
3.675000000 GHz

Sweep 23.73 ms

22.0 dBm

99.00 %
-26.00 dB

STATUS
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Channel : o
Bandwidth Modulation Frequency (MHz) 26dB BW (MHz) 99% OBW (MHz)
7 16QAM 3653.5 6.843 6.4951
7 16QAM 3675.0 7.241 6.5006
7 16QAM 3696.5 6.802 6.4959
Worst plots

i RL | T

Center Freq 3.67000 GHz

Gate: LO

BE Agilent Spectrum Analyzer - Occupied BW
[ | f [502 DC | | 08:42:19 PMJan 14, 2014

Radio Std: None Frequency

Center Freq: 3.675000000 GHz
—»— T1rig: Free Run Avg|Hold: 100/100

#FGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset21.4 dB
Ref 30.00 dBm

Center Freq
3.675000000 GHz

#VBW 240 kHz

Sweep 23.73 ms

Total Power 21.9 dBm

Occupied Bandwidth
6.5006 MHz

-3.078 kHz OBW Power
7.241 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS
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Channel : o
Bandwidth Modulation Frequency (MHz) 26dB BW (MHz) 99% OBW (MHz)
10 QPSK 3655.0 10.02 9.1510
10 QPSK 3675.0 10.04 9.1523
10 QPSK 3695.0 10.03 9.1492
Worst plots

i RL | T

Center Freq 3.67000 GHz

Gate: LO

BE Agilent Spectrum Analyzer - Occupied BW
i ' i [50@ DC | | 09:06:27 PMJan 14,2014

Radio Std: None Frequency

Center Freq: 3.675000000 GHz
—»— T1rig: Free Run Avg|Hold: 100/100

#Atten: 20 dB Radio Device: BTS

#FGain:Low

Ref Offset21.4 dB
Ref 30.00 dBm

Center Freq
3.675000000 GHz

|

m,ﬂﬂlﬂlm Fin

o
e
gt

—

—

O
(1]
=
=
1]
-
[
=
‘4
h
(7]
= o
N

#VBW 330 kHz

A
1]

W

]
=2
-l
-l
(=]
=
=X
o]

Total Power 23.7 dBm

Occupied Bandwidth
9.1523 MHz

503 Hz OBW Power
10.04 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS
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Channel : o
Bandwidth Modulation Frequency (MHz) 26dB BW (MHz) 99% OBW (MHz)

10 16QAM 3655.0 9.528 9.1493

10 16QAM 3675.0 9.523 9.1450

10 16QAM 3695.0 9.976 9.1471

Worst plots

BE Agilent Spectrum Analyzer - Occupied BW
e : . T
Gate Length 1.4200 ms

Gate: LO

Center Freq: 3.695000000 GHz Radio Std: None
—»— T1rig: Free Run Avg|Hold: 100/100
#Atten: 20 dB

#FGain:Low Radio Device: BTS

| 09:18:21 PMJan 14, 2014

Ref Offset21.4 dB
Ref 30.00 dBm

M A Aot ) it

wa‘i,.nm i

Center 3.695 GHz

Res BW 110 kHz #VBW 330 kHz

Total Power 22.5 dBm

Occupied Bandwidth

9.1471 MHz
8.125 kHz
9.976 MHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

MsG .iJAlready in Single, press Restart to initiate a new sweep or sequence STATUS

W"'._

Span 20 MHz
Sweep 20 ms|

Gate View

on off

Gate View'
Setup

Gate Delay
5.0260 ms

Gate Length
1.4200 ms
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3.6 Frequency Stability
3.6.1 Limit of Frequency Stability

The frequency stability shall be less +/- 2.5ppm.

3.6.2 Test Procedures

1. EUT was placed at temperature chamber and connected to an external power supply.

2. Temperature and voltage condition shall be tested to confirm frequency stability.

3. Temperature range is from -30~50°C and voltage range is from lowest to highest working voltage.
4

Tem Link up EUT and simulator. Confirm frequency drift value of simulator and record it.

3.6.3 Test Setup

Temperature & Humidity

Chamber
Spectrum ff
Analyzer | EUT
Power
Supply
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3.6.4 Test Result of Frequency Stability

Frequency Drift (ppm)

Temperature(°C) _ - _ _
0 minute 2 minutes 5 minutes 10 minutes

T20CVmax 0.79 0.43 0.61 0.36
T20CVmin 0.73 0.88 0.92 0.95
T55TVnom 0.41 0.33 0.80 -0.03
T50CVnom 0.12 0.49 -0.06 0.21
T40CVnom -0.02 0.13 0.28 0.71
T30CVnom 0.24 0.85 0.99 0.01
T20CVnom 0.65 0.28 0.81 0.14
T10CVnom 0.01 0.43 -0.27 0.69
TOTVnom 0.66 0.97 0.83 0.93
T-10CVnom 0.83 0.40 1.05 0.47
T-20CVnom 0.41 0.92 0.28 0.75
T-30CVnom 0.27 0.65 0.60 0.89

Vnom [V] : 110 Vmax[V]: 126.5 Vmin[V]: 93.5

Tnom [C] : 20 Tmax [C] : 55 Tmin [C] : -30
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4 Test laboratory information

Established in 2012, ICC provides foremost EMC & RF Testing and advisory consultation services by our
skilled engineers and technicians. Our services employ a wide variety of advanced edge test equipment and
one of the widest certification extents in the business.

International Certification Corp, it is our definitive objective is to institute long term, trust-based associations
with our clients. The expectation we set up with our clients is based on outstanding service, practical expertise
and devotion to a certified value structure. Our passion is to grant our clients with best EMC / RF services by
oriented knowledgeable and accommodating staff.

Our Test sites are located at Linkou District and Kwei Shan Hsiang. Location map can be found on our
website http://www.icertifi.com.tw.

Linkou Kwei Shan

Tel: 886-2-2601-1640 Tel: 886-3-271-8666

No. 30-2, Ding Fwu Tsuen, Lin Kou District, New Taipei No. 3-1, Lane 6, Wen San 3rd St., Kwei Shan
City, Taiwan, R.O.C. Hsiang, Tao Yuan Hsien 333, Taiwan, R.O.C.

If you have any suggestion, please feel free to contact us as below information
Tel: 886-3-271-8666

Fax: 886-3-318-0155
Email: ICC_Service @icertifi.com.tw
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