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Grandstream Networks, Inc. FCC ID: YZZGXW450X

1. General Information
1. 1 Notes

The test results of this report relate exclusively to the test item specified in 1.6. The KMO Lab does not assume
responsibility for any conclusions and generalizations drawn from the test results with regard to other specimens or samples
of the type of the equipment represented by the test item. The test report may only be reproduced or published in full.
Reproduction or publication of extracts from the report requires the prior written approval of the KMO Lab.

1. 2 Testing Laboratory

Test Firm Name: Ke Mei Ou Lab Co., Ltd.

Test Firm Address: 2013-201 6,.20th Floor, Business Center, Jiahui Xi.n Cheng, No 3027, Shen Nan
) Road, Fu Tian, Shen Zhen, Guang Dong, P. R. China

FCC Designation Number: CN1532

Test Firm Registration Number: 344480

Internet: www.kmolab.com

Email: kmo@kmolab.com

ANSI-ASQ National Accreditation Board/ACLASS ISO/IEC 17025 Accredited Lab for telecommunication standards. The Registration Number is
AT-1532. The testing quality system meets with ISO/IEC-17025 requirements, This approval results is accepted by MRA of ILAC.

1. 3 Details of Applicant
Name: Grandstream Networks, Inc.
Address: 126 Brookline Ave, 3rd Floor Boston, MA 02215, USA

1. 4 Application Details

Date of Receipt of Application: December 28, 2018
Date of Receipt of Test Item: January 9, 2019
Date of Test : January 9 ~ February 15, 2019

1. 5 Details of Manufacturer
Name: Grandstream Networks, Inc.
Address: 126 Brookline Ave, 3rd Floor Boston, MA 02215, USA

1. 6 Test Item

EUT Feature
EUT Description: Digital VoIP Gateway
Brand Name: Grandstream
Model Name: GXW4504, GXW4502, GXW4501
HW Version: V1.3A
SW Version: 1.0.0.10
EUT Stage: Identical Prototype

Note: The above EUT’s information was declared by manufacturer. Please refer to the specifications or user’s manual for
more detailed description. This report was selected the worst model GXW4504 to issue report.

Standard Product Specification

EUT Type Computing Device Peripheral
EUT O tional Conditi L] Ac
perationa’ L-ondition X DC > [ From Battery [X] External AC adapter [ ] POE

Additional Information

Specification of Accessory

Brand Name Frecom | Model Name \ F24W5-120200SPAU
XIAC/DC Adapter #1 (US) Power Rating INPUT:100~240VAC,0UTPUT: 12VDC 2A

Brand Name | MASS POWER | Model Name | NBS24J120200HU
DIAC/DC Adapter #2 (US) Power Rating INPUT:100~240VAC,0UTPUT: 12VDC,2A
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Grandstream Networks, Inc. FCC ID: YZZGXW450X

1. 7 Applicable Standards

Applicable Standards
According to the specifications of the manufacturer, the EUT must comply with the requirements of the following
standards:
FCC Part 15 Subpart B

ANSI C63.4-2014
Note: All test items were verified and recorded according to the standards and without any deviation during the test.
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FCC ID: YZZGXW450X

2. Technical Test

2.1 Summary of Test Results

The EUT has been tested according to the following specifications:

FCC Rules Test Type Limit Result Notes
Fce Partl 51 SI,OI;aragraph AC Conducted Test < 15.107 Limits PASS Complies.
Fce Part Slsl’of;aragraph Radiated Test <15.109 Limits PASS Complies.
2. 2 Measurement Uncertainty
Measurement Frequency Uncertainty
Conducted emissions 0.15MHz~30MHz 1.72
Radiated emissions 30MHz ~ 300MHz 3.88
Radiated emissions 300MHz ~1000MHz 3.86
Radiated emissions >1000MHz 4.42

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level using a coverage

factor of k=2.

3. EUT Modifications

No modification by test lab.

KMO FCC ID Report
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Grandstream Networks, Inc. FCC ID: YZZGXW450X

4. Conducted Power Line Test
4.1 Test Equipment

Please refer to Section 8 this report.

4.2 Test Procedure

Test Method

The EUT and simulators are connected to the main power through a line impedance stabilization network (L.I.S.N.).
This provides a 50 ohm/50uH coupling impedance for the measuring equipment. The peripheral devices are also
connected to the main power through a LISN that provides a 50ohm/50uH coupling impedance with 50ohm
termination.

Both sides of A.C. line are checked for maximum conducted interference. In order to find the maximum emission.,
the relative positions of equipment and all of the interface cables must be changed according to ANSI C63.4:2014
on conducted measurement. Conducted emissions were invested over the frequency range from 0.15MHz to 30MHz
using a receiver bandwidth of 9kHz.

4. 3 Test Setup

Test Setup
AC Line Conducted Emissions

ielded Room

0.4m
|

0.8m

|

Metal Ground

‘o0 onow

B

This test is applicable for radio equipment and/or ancillary equipment for fixed use powered by the AC mains.
This test shall be performed on a representative configuration of the radio equipment, the associated ancillary
equipment, or a representative configuration of the combination of radio and ancillary equipment.

This test assesses the level of internally generated electrical noise present on the AC power input/output ports.
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Grandstream Networks, Inc. FCC ID: YZZGXW450X

4. 4 Configuration of the EUT

The EUT was configured according to ANSI C63.4:2014. All interface ports were connected to the appropriate peripherals.
All peripherals and cables are listed below.

EUT Operation Test Setup

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations. Only the worst test mode
data was reported.

Pre-Scan Mode

Test Mode Operating Description
1 EUT power by AC/DC Adapter #1
2 EUT power by AC/DC Adapter #2
3 T1/WAN data transmission

Conducted Emissions = Final

Test Mode Operating Description
1 EUT power by AC/DC Adapter #1
3 T1/WAN data transmission

Radiated Emissions = Final

Test Mode Operating Description
1 EUT power by AC/DC Adapter #1
3 T1/WAN data transmission

Note: The test modes were carried out for all operation modes (include link and idle).
The final test mode of the EUT was the worst test mode for Mode 1, and its test data was reported.

Support Unit
Device Manufacturer WATA L5 FCC ID Cable
Serial #
Ideapad Lenovo 20195 DoC 1.5m unshielded
power cord
Keyboard DELL KB212-B DoC 1.5m unshielded
cable
Mouse DELL MS-111 DoC 1.5m unshielded
cable
KMO FCC ID Report Page 8 of 53 Report #: KSZ2018122801J
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FCC ID: YZZGXW450X

4.5 EUT Operating Condition

Operating condition is according to ANSI C63.4:2014.
Contect EUT to an IP phone and enable talking

120V/60Hz

AC Mains

Via Class 2 [%

Adaptors

EUT
4. 6 Conducted Power Line Emission Limits
Class A Class B
Frequency Range (MHz) QP/AV (dBuV) QP/AV (dBuV)

0.15-0.5 79/66 66 —56/56 —46
0.5-5.0 73/60 56/46
5.0-30 73/60 60/50

Note: In the above table, the tighter limit applies at the band edges.
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4.7 Conducted Power Line Test Result

Test Mode 1 GXW4504(N3450)

Scan O1Pk Marx@2éw Max
Limit Check | | ! ! | 1MHPASS
Line FCC Part15 Class B, QP B¢ PASS
Line FCC Part15 Class B_AV B¢ PASS

70 depy : —

FCC Partts Class B_QP Below 30MHz.LIN

10 MHz

e

FCC Part1S Class B_av Below 3

20 depwy

T

: I "i |M W--}J-
L TR W W;"WM
R RN I N N N U I I
Start 150.0 kHz Stop 30.0 ¥IHz
FCC15
Frequency | Read Level (dBuV) | Factor | Emission (dBuV) Line/ Limit (dBuV) Margin(dBuV)
(MHz) QP AV (dB) QP AV Neutral QP AV QP AV
0.154 40.71 23.83 10.30 51.01 34.13 Line 65.78 55.78 -14.77 | -21.65
0.170 2242 5.06 10.30 32.72 15.36 Line 64.96 54.96 -32.24 | -39.60
0.198 32.35 18.71 10.30 42.65 29.01 Line 63.69 53.69 -21.04 | -24.68
4.418 27.23 16.08 10.50 37.73 26.58 Line 56.00 46.00 -18.27 | -19.42
4.490 26.95 13.08 10.50 37.45 23.58 Line 56.00 46.00 -18.55 | -22.42
13.682 28.61 11.39 10.80 39.41 22.19 Line 60.00 50.00 -20.59 | -27.81
FCC15

Note:

1.Uncertainty in conducted emission measured is <+/ -2dB.

2.The emission levels of other frequencies were very low against the limit.
3.All Reading Levels are Quasi-Peak and Average value.

4. Emission = Meter Reading + Factor; Factor = Insertion Loss + Cable Loss.
5.Margin Value= Emission Level - Limit Value.
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Grandstream Networks, Inc. FCC ID: YZZGXW450X

Test Mode 1 GXW4504(N3450)
Scan O1Pk Marx@2éw Max
Limit Check | | | | | 1MHBASS : ! L1 L 10MHz !
Line FCG Part15 Glass B, QP Bé PASS ; i oo i
Line FCC Part15 Class B_AV B¢ PASS : ; S ;
70 dBpy : — : : T — :
FCC Partts Class B_QP Below 30MHz.LIN
60 de \\\\ SRR i L l B f
FCC Part1S Class B_AW Below 30MHz LIN : ! o i
=0 dBp \\\ L : i i ! R i
0By : — : : I :
! oo : ! R A }w !
DU g 08 PtV .s.s.sw*«““/\ e
B : T R : ' R ”’rwﬁ\“‘r'?" : :
20 g3 e ' At Z . Ww%
10 dipy———— f — f
: : N N N : : L v TF :
Start 150.0 kHz Stop 30.0 MHz
FCC15
Frequency | Read Level (dBuV) | Factor | Emission (dBuV) Line/ Limit (dBuV) Margin(dBuV)
(MHz) QP AV (dB) QP AV Neutral QP AV QP AV
0.150 43.57 24.19 10.30 53.87 34.49 Neutral 66.00 56.00 -12.13 | -21.51
0.166 38.69 20.18 10.30 48.99 30.48 Neutral 65.16 55.16 -16.17 | -24.68
0.178 32.28 17.51 10.30 42.58 27.81 Neutral 64.58 54.58 -22.00 | -26.77
4.198 27.10 12.13 10.50 37.6 22.63 Neutral 56.00 46.00 -18.40 | -23.37
4.426 26.65 10.57 10.50 37.15 21.07 Neutral 56.00 46.00 -18.85 | -24.93
4.490 26.41 9.74 10.80 37.21 20.54 Neutral 56.00 46.00 -18.79 | -25.46
FCC15
Note:

1.Uncertainty in conducted emission measured is <+/ -2dB.

2.The emission levels of other frequencies were very low against the limit.
3.All Reading Levels are Quasi-Peak and Average value.

4. Emission = Meter Reading + Factor; Factor = Insertion Loss + Cable Loss.
5.Margin Value= Emission Level - Limit Value.
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Test Mode 1 GXW4504(J3455)

Scan O1Pk Marx@2éw Max
Limit Check | | | ! | 1MHPASS
Line FCC Part15 Class B, QP B¢ PASS
Line FCC Part15 Class B_AV Bg PASS

10 MHz

70 depy——————————
FCC Partts Class B_QP Below 30MHz.LIN

.

FCC Part1S Class B_Av Below 30MHz LIM

de:uv

/

I8

0 E J\j

|
|

r N h | I\ E J: E J.JJA‘H“
g H i : '
2 : TprE — : W\/
10 dy——————— — i
I NN U N B BRI e
Start 150.0 kHz Stop 30.0 ¥IHz
FCC15
Frequency | Read Level (dBuV) | Factor | Emission (dBuV) Line/ Limit (dBuV) Margin(dBuV)
(MHz) QP AV (dB) QP AV Neutral QP AV QP AV
0.158 43.78 28.08 10.30 54.08 38.38 Line 65.57 55.57 -11.49 | -17.19
0.174 40.98 25.94 10.30 51.28 36.24 Line 64.77 54.77 -13.49 | -18.53
0.206 37.01 21.58 10.30 47.31 31.88 Line 63.37 53.37 -16.06 | -21.49
0.234 33.68 18.28 10.30 43.98 28.58 Line 62.31 52.31 -18.33 | -23.73
8.878 27.66 12.55 10.70 38.36 23.25 Line 60.00 50.00 -21.64 | -26.75
9.122 27.22 19.00 10.70 37.92 29.7 Line 60.00 50.00 -22.08 | -20.30
FCC15
Note:

1.Uncertainty in conducted emission measured is <+/ -2dB.

2.The emission levels of other frequencies were very low against the limit.
3.All Reading Levels are Quasi-Peak and Average value.

4. Emission = Meter Reading + Factor; Factor = Insertion Loss + Cable Loss.
5.Margin Value= Emission Level - Limit Value.
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FCC ID: YZZGXW450X

Test Mode 1 GXW4504(J3455)

Scan O1Pk Marx@2éw Max

Line FC

Limit Check -
Line FCC Part1l5 Class B._QP Bé
sé; Bi_AEV 'E.E}

C Partl5 Cl

1 1 MHEASS

PASS
PaSS

70 dBp

FCC Partts Class B

QF Be

Inw ]

0MHz LIN

60 dBp

i“hhaaj

T

'
'
'
'
'
'
'
'
'
'
'
'
'
|
H
'
|
1

FCC Part1S Class B_av Below 3

OMH=z LIMN

TF

Start 150.0 kHz Stop 30.0 ¥IHz

FCC15
Frequency | Read Level (dBuV) | Factor | Emission (dBuV) Line/ Limit (dBuV) Margin(dBuV)

(MHz) QP AV (dB) QP AV Neutral QP AV QP AV

0.150 46.21 24.67 10.30 56.51 3497 Neutral 66.00 56.00 -9.49 | -21.03

0.170 41.50 25.72 10.30 51.8 36.02 Neutral 64.96 54.96 -13.16 | -18.94

0.194 38.19 21.64 10.30 48.49 31.94 Neutral 63.86 53.86 -15.37 | -21.92

0.202 37.30 22.08 10.30 47.6 32.38 Neutral 63.53 53.53 -15.93 | -21.15

0.222 32.35 14.01 10.70 43.05 24.71 Neutral 62.74 52.74 -19.69 | -28.03

0.242 32.44 18.04 10.70 43.14 28.74 Neutral 62.03 52.03 -18.89 | -23.29
FCC15

Note:

1.Uncertainty in conducted emission measured is <+/ -2dB.
2.The emission levels of other frequencies were very low against the limit.
3.All Reading Levels are Quasi-Peak and Average value.
4. Emission = Meter Reading + Factor; Factor = Insertion Loss + Cable Loss.
5.Margin Value= Emission Level - Limit Value.
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Grandstream Networks, Inc. FCC ID: YZZGXW450X

Test Mode 3 GXW4504(N3450)

Scan O1Pk Marx@2éw Max
Limit Check | | ! ! | 1MHPASS
Line FCC Part15 Class B, QP B¢ PASS
Line FCC Part15 Class B_AV B¢ PASS

70 depy————
FCC Partts Class B_QP Below 30MHz.LIN

o

FCC Part1S Class B_Av Below 30MHz LIM

0 dBpwy

T

Start 150.0 kHz Stop 30.0 ¥IHz
FCC15
Frequency | Read Level (dBuV) | Factor | Emission (dBuV) Line/ Limit (dBuV) Margin(dBuV)
(MHz) QP AV (dB) QP AV Neutral QP AV QP AV
0.158 40.46 24.27 10.30 50.76 34.57 Line 65.57 55.57 -14.81 | -21.00
4.198 27.47 20.52 10.50 37.97 31.02 Line 56.00 46.00 -18.03 | -14.98
4218 27.04 20.59 10.50 37.54 31.09 Line 56.00 46.00 -18.46 | -14.91
4.294 27.06 19.76 10.50 37.56 30.26 Line 56.00 46.00 -18.44 | -15.74
4.474 26.90 20.45 10.50 374 30.95 Line 56.00 46.00 -18.60 | -15.05
4.494 20.38 10.77 10.50 30.88 21.27 Line 56.00 46.00 -25.12 | -24.73
FCC15
Note:

1.Uncertainty in conducted emission measured is <+/ -2dB.

2.The emission levels of other frequencies were very low against the limit.
3.All Reading Levels are Quasi-Peak and Average value.

4. Emission = Meter Reading + Factor; Factor = Insertion Loss + Cable Loss.
5.Margin Value= Emission Level - Limit Value.
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FCC ID: YZZGXW450X

Test Mode 3 GXW4504(N3450)

Scan O1Pk Marx@2éw Max

Limit Check | | ! ! | 1MHPASS
Line FCG Partl5 Glass B. QP Bg PASS
Line FCC Part15 Class B_AV B¢ PASS

10 MHz

70 dBp y y —

QP Below 30MHz.LIN

FCC Partts Class B

o

_ug lenI_I\-\.-"

T

e

FCC Part1S Class B_Av Below 30MHz LIM

20 a8 a — ,ﬁﬂ%
10 By —————————— — i
N SN NS N NI T
Start 150.0 kHz Stop 30.0 ¥IHz
FCC15
Frequency | Read Level (dBuV) | Factor | Emission (dBuV) Line/ Limit (dBuV) Margin(dBuV)
(MHz) QP AV (dB) QP AV Neutral QP AV QP AV
0.150 44.09 23.37 10.30 54.39 33.67 Neutral 66.00 56.00 -11.61 | -22.33
0.170 37.89 19.77 10.50 48.39 30.27 Neutral 64.96 54.96 -16.57 | -24.69
4.114 26.57 20.12 10.50 37.07 30.62 Neutral 56.00 46.00 -18.93 | -15.38
4.434 26.72 19.51 10.50 37.22 30.01 Neutral 56.00 46.00 -18.78 | -15.99
13.630 26.07 2191 10.50 36.57 32.41 Neutral 60.00 50.00 -23.43 | -17.59
13.698 28.81 19.73 10.50 39.31 30.23 Neutral 60.00 50.00 -20.69 | -19.77
FCC15
Note:

1.Uncertainty in conducted emission measured is <+/ -2dB.

2.The emission levels of other frequencies were very low against the limit.
3.All Reading Levels are Quasi-Peak and Average value.

4. Emission = Meter Reading + Factor; Factor = Insertion Loss + Cable Loss.
5.Margin Value= Emission Level - Limit Value.
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Grandstream Networks, Inc. FCC ID: YZZGXW450X

Test Mode 3 GXW4504(J3455)

Scan O1Pk Marx@2éw Max
Limit Check | | | ! | 1MHPASS
Line FCC Part15 Class B, QP B¢ PASS
Line FCC Part15 Class B_AV Bg PASS

70 depy : —_—

FCC Partts Class B_QP Below 30MHz.LIN

R

FCC Part1s Class B_AW Below 3

50,dBUW
T4

~=

0 HE — :
i b N ATA
af b ' R TR
20 dBp hl i : : : : : M\;
10 dé-”” i U —
I S S U s e e
Start 150.0 kHz Stop 30.0 ¥IHz
FCC15
Frequency | Read Level (dBuV) | Factor | Emission (dBuV) Line/ Limit (dBuV) Margin(dBuV)
(MHz) QP AV (dB) QP AV Neutral QP AV QP AV
0.154 4524 27.48 10.30 55.54 37.78 Line 65.78 55.78 -10.24 | -18.00
0.178 38.56 19.97 10.30 48.86 30.27 Line 64.58 54.58 -15.72 | -24.31
0.206 37.33 21.47 10.30 47.63 31.77 Line 63.37 53.37 -15.74 | -21.60
0.218 35.29 17.34 10.30 45.59 27.64 Line 62.89 52.89 -17.30 | -25.25
0.282 29.26 14.39 10.30 39.56 24.69 Line 60.76 50.76 -21.20 | -26.07
4.118 23.44 10.57 10.50 33.94 21.07 Line 56.00 46.00 -22.06 | -24.93
FCC15
Note:

1.Uncertainty in conducted emission measured is <+/ -2dB.

2.The emission levels of other frequencies were very low against the limit.
3.All Reading Levels are Quasi-Peak and Average value.

4. Emission = Meter Reading + Factor; Factor = Insertion Loss + Cable Loss.
5.Margin Value= Emission Level - Limit Value.
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Test Mode 3 GXW4504(J3455)

Scan O1Pk Marx@2éw Max

Limit Check ;
Line FCC Part15 G4
Line FCC Part15 Cl4

1 MHEASS
155 B QP Bge PASS
155 B_AY Bg PASS

10 MHz

70 dBp ' ; ;

oP Be

FCC Partts Class B

Iow 30MHz.LTN

60 depv i\\i\iiiii i i iiiiii i
FCC Partls Class B_Av Below 30MHz LIN : ! I i
0, B ——= I : : N SR S :
M IR IEIEEE e
40 4 Z e : Z i :
WA o1 [ AR TN 4ty EH“W'“ ;
20 iz = - : — :
10 dayy———— i —— i
S N S S N L e
Start 150.0 kHz Stop 30.0 ¥IHz
FCC15
Frequency | Read Level (dBuV) | Factor | Emission (dBuV) Line/ Limit (dBuV) Margin(dBuV)
(MHz) QP AV (dB) QP AV Neutral QP AV QP AV
0.154 4525 23.98 10.30 55.55 3428 Neutral 65.78 55.78 -10.23 | -21.50
0.178 38.52 22.71 10.30 48.82 33.01 Neutral 64.58 54.58 -15.76 | -21.57
0.186 35.65 20.98 10.30 45.95 31.28 Neutral 64.21 54.21 -18.26 | -22.93
0.198 38.46 22.67 10.30 48.76 32.97 Neutral 63.69 53.69 -14.93 | -20.72
0.222 32.95 9.73 10.30 43.25 20.03 Neutral 62.74 52.74 -19.49 | -32.71
0.234 33.67 10.64 10.50 44.17 21.14 Neutral 62.31 52.31 -18.14 | -31.17
FCC15
Note:

1.Uncertainty in conducted emission measured is <+/ -2dB.

2.The emission levels of other frequencies were very low against the limit.
3.All Reading Levels are Quasi-Peak and Average value.

4. Emission = Meter Reading + Factor; Factor = Insertion Loss + Cable Loss.

5.Margin Value= Emission Level - Limit Value.
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Grandstream Networks, Inc. FCC ID: YZZGXW450X

5. Radiated Emission Test
5.1 Test Equipment

Please refer to Section § this report.

5. 2 Test Procedure

—

. The EUT was tested according to ANSI C63.4:2014.

2. The EUT, peripherals were put on the turntable which table size is 1m x 1.5 m, table high 0.8 m, and which is 1.5 m high
for above 1 GHz. All set up is according to ANSI C63.4:2014 .

3. The frequency spectrum from 9 kHz to 25 GHz was investigated. All readings from 9 kHz to 150 kHz are quasi-peak
values with a resolution bandwidth of 200 Hz. All readings from 150 kHz to 30 MHz are quasi-peak values with a
resolution bandwidth of 9 KHz. All readings from 30 MHz to 1 GHz are quasi-peak values with a resolution bandwidth of
120 KHz. All readings are above 1 GHz , peak values with a resolution bandwidth of 1 MHz . Measurements were made
at 3 meters.

4. The emissions from the EUT were measured continuously at every azimuth by rotating the turntable. The Receiving
antenna high is varied from 1 m to 4 m high to find the maximum emission for each frequency. Emissions below 30MHz
were measured with a loop antenna while emission above 30MHz were measured using a broadband E-field antenna.

5. Maximizing procedure was performed on the six (6) highest emissions to ensure EUT compliance is with all installation
combinations. All data was recorded in the peak detection mode. Quasi-peak readings was performed only when an
emission was found to be marginal (within -4 dB of specification limit), and are distinguished with a "QP" in the data
table.

6. Each emission was to be maximized by changing the polarization of receiving antenna both horizontal and vertical. In

order to find out the max. emission, the relative positions of this transmitter(EUT) was rotated through three orthogonal

axes according to the requirements in Section 8 and 13 of ANSI C63.4:2014

S. 3 Radiated Test Setup

For Frequencies below 30MHz

AAAAAAAAAAAANRAAALAAAAAAA AAALAAAAAALA AAAAAAAAALARAAALAAAAALL

Absorbing Material
Antenna
1m
3m
| € N
[ g
(< >
E 0.8m %
Metal Ground
- —
|

For the actual test configuration , please refer to the related items — Photos of Testing
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For Frequencies below 1GHz

UAALLAAAAALAMS AAALAAAAAAL AAAAALAARAA AAAALAAAAAARAAALALAAALL

Absorbing Material

Antenna

E - - §
3m
| € al
D g
[ < _D
E 0.8m %

|

Metal Ground

—

U

opopow

@ .G-—J

For the actual test configuration , please refer to the related items — Photos of Testing

For Frequencies above 1GHz

LAAALAAAAAAAMS AAALAAAAAAAI AAAAALAARALIS AAAAAAAAALARAAALAAALALL

Absorbing Material ﬂ

Antenna '
- | - —
C I

=!
~> ’—

Absorbing Material

ALbAAAAMALA  AMAAAAAAALL  AMAMAAARAAAL

H

oE opew

For the actual test configuration , please refer to the related items — Photos of Testing
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FCC ID: YZZGXW450X

5. 4 Configuration of The EUT

Same as section 4.4 of this report

5.5 EUT Operating Condition

Same as section 4.5 of this report

5. 6 Radiated Emission Limit

All emission from a digital device, including any network of conductors and apparatus connected thereto, shall not exceed

the level of field strength specified below:

Frequencies in restricted band are complied to limit on Paragraph 15.109.

Frequency (MHz) Distance (m) Field Strength (dBuV/m)
30 - 88 3 40.0
88 -216 3 43.5
216 - 960 3 46.0
Above 960 3 54.0

Note:

1. In the emission tables above, the tighter limit applies at the band edges.

2. Distance refers to the distance between measuring instrument, antenna, and the closest point of any part of the device or

system.

3. The lower limit shall apply at the transition frequencies.
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FCC ID: YZZGXW450X

5. 7 Radiated Emission Test Result

For Frequency below 30MHz

Frequency
(MHz)

Read Level
(dBuV)

Factor
(dB)

Emission
(dBuV/m)

Horiz./
Vert.

Limit
(dBuV/m)

Margin
(dB)

N/A

N/A

N/A

N/A

N/A

N/A

Note: (1) All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average measurements

as necessary.

(2) “N/A” remark, if no specific emissions from the EUT are recorded (ie: margin>20dB from the applicable
limit) and considered that’s already beyond the background noise floor.

(3) Emission Level = Reading Level + Probe Factor + Cable Loss.

For Frequency from 30MHz to 1GHz

Test Mode 1 GXW4504(N3450)
Scan O1Pk Max
Limit Check | | v 100 MHPASS |
Ling FCG Partls QP | | PASS i

20 g8 ————————— e e —
80 dBpk/m—— : : : —
70 e/ ————————— E E E T T
a0 a —
S0 dBpW/m— s : : : — |F

? T il i i o

FCCPart1SQPLIN | | : : : : L

ARl SRR T T T T T . j j j j . | .

: L 1 : : L
30 depfm— — i ' : : e

: L gt n : : U
20 dBpfrm—— —— - : : : —
10 By | | e

E S S N N TF i i S S S B
Start 30.0 MHz Stop 1.0 GHz

Frequency | Read Level Factor Emission Horiz./ Limit Margin

(MHz) (dBuV) (dB) (dBuV/m) Vert. (dBuV/m) (dB)
199.480 6.55 13.87 20.42 Horiz./ 43.5 -23.08
203.240 4.01 18.19 22.2 Horiz./ 43.5 -21.30
207.760 12.16 18.19 30.35 Horiz./ 435 -13.15
209.200 14.79 18.19 32.98 Horiz./ 435 -10.52
210.640 13.76 18.19 31.95 Horiz./ 435 -11.55
211.080 8.72 18.19 2691 Horiz./ 435 -16.59
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Grandstream Networks, Inc.

(N3450)

Test Mode 1 GXW4504

O 1Pk Max

Scan

L[
J
I
=
o
=]
L o e ety [ttt sl titlid Ittt il t-rF----q- 5o
=
.......................................... | e
o
[y
E.E_E_E__E_wE E_E_E
...... T ETTTE I ETTTURETIISS IR T
= 1 = 1— 22 g fTe——2— a—
o) Ja] o) Ja] [ ap o o o)
= A= = A= = i - = =
o o o o o U ..ﬂ._l_ o o
o [l I~ 0 ] W-+_ m =Y —

Stop 1.0 GHz

Start 30.0 MHz

Margin
(dB)

-3.80
-2.48
-7.70
-8.20
-7.60
-5.86

Limit
(dBuV/m)

40.0

40.0

40.0

40.0

40.0

40.0

Horiz./
Vert

Vert.

Vert.

Vert.

Vert.

Vert.

Vert.

Emission
(dBuV/m)

36.2
37.52

323

31.8

324
34.14

Factor
(dB)

13.87
18.19
18.19
18.19
18.19
18.19

Read Level
(dBuV)
22.33

19.33

14.11

13.61
14.21

15.95

Frequency
(MHz)
30.000
31.520
32.040
33.120
33.560
37.480

(1) All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average measurements

Note:

as necessary.

“N/A” remark, if no specific emissions from the EUT are recorded (ie: margin>20dB from the applicable

limit) and considered that’s already beyond the background noise floor.

@

(3) Emission Level = Reading Level + Probe Factor + Cable Loss.
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Grandstream Networks, Inc.

(N3450)

Test Mode 3 GXW4504

Scan O1Pk Max

100 MHPASS

PASS

Limit Check

Line FCGC

FCC Part1s QP.LIN

Stop 1.0 GHz

Start 30.0 MHz

E o |alvnlalo|s
SR BN Bl AR
S5 S|lad|lS|v|o| o
A ARl R R Al el
E|
ES| v nln|n|n|n
mu333333
S RARARAR AR AR
=
S|
=~ NIRRT ERIER
N = N N N N N N
£~ IS B [ B (S B S B I B |
=gl 5| Bl E|B|E|E
s2|ls|s|sls|e|s
= T|T| = | = || =
~~|
s E
.wW385873
22w | S| |2
.1B2]7621
md232233
SN
B
S olajla|ala|a
S Bl B B Bl Dl B
2T 0| 0| 0| 0| 0| 0
F(llllll
=
2
N o o | <
B AR5
J | ™ -
TR |e|X|@
Q =
&~
g
ENS|IR|ISIS|IB|3
SES|n|e| T |
s == |glS|S|d
S olo|S|=|=|=
= |8 el
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Grandstream Networks, Inc.

(N3450)

Test Mode 3 GXW4504

O 1Pk Max

Scan

LT
J
I i
= !
= ]
e T B T S e e I Ik EERREE
=
.......................................... | e
o
[y :
E.E.E_E_E_wmE £ F E
...... e Sl ey
=1 =1 =1 =1 =1 =1 = =l =1 =
=) o =) o Jis) ok feal =i Jis)
h=] = h=] = h= i ot = h=]
o o o o o Ub+ i o o
o m e 0 n W_. + Y] —

Stop 1.0 GHz

Start 30.0 MHz

Margin
(dB)

-6.04
-11.01
-9.66
-2.87
-12.38
-7.32

Limit
(dBuV/m)

40.0

40.0

40.0

40.0

40.0

40.0

Horiz./
Vert

Vert.

Vert.

Vert.

Vert.

Vert.

Vert.

Emission
(dBuV/m)

33.96
28.99
30.34

37.13

27.62
32.68

Factor
(dB)

18.19
18.19
18.19
18.19
18.19
18.19

Read Level
(dBuV)
15.77
10.80
12.15

18.94

9.43
14.49

Frequency
(MHz)
31.400
31.720
32.800
32.920
35.040
38.920

(1) All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average measurements

Note:

as necessary.

“N/A” remark, if no specific emissions from the EUT are recorded (ie: margin>20dB from the applicable

limit) and considered that’s already beyond the background noise floor.

@

(3) Emission Level = Reading Level + Probe Factor + Cable Loss.
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Grandstream Networks, Inc.

(J3455)

Test Mode 1 GXW4504

Scan O1Pk Max

LT
, .
- n =
.......................................................... o
@ %
4 + ++..,
=" =N
I
=
[}
o
L o e ety [ttt sl titlid Ittt il - k-9 s
N N M N S
o
o | b e L]
—
b
& m =
%.P ...................................... A
%) o
50 ol
CEE EEE_E_wE_E__EE
=R > =TT =TT .\.u.--..._h_w. ...... =TT . =TT
EZ 3 =t =1 =t =1 1= =t =t =1
] o =) o & ok 3] a =)
= h= = h= = i = = =
= (] [ | = = Cu [} = [ ]
o m e 0 n W_. m Y] —

Stop 1.0 GHz

Start 30.0 MHz

Margin
(dB)

-23.03

-16.62
-21.35
-19.86

-24.23

-22.16

Limit
(dBuV/m)

43.5

43.5

435

435

435

46.0

Horiz./
Vert

Horiz./

Horiz./

Horiz./

Horiz./

Horiz./

Horiz./

Emission
(dBuV/m)

20.47

26.88

22.15

23.64
19.27
23.84

Factor
(dB)

8.67
13.83
13.83
13.83
13.87

20.91

(dBuV)
11.80
13.05

Read Level

8.32
9.81
5.40
2.93

Frequency
(MHz)
117.040
120.920
123.160
124.440
195.680
300.760
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(J3455)

Test Mode 1 GXW4504

Scan O1Pk Max
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Grandstream Networks, Inc.

Margin
(dB)
-6.57
-9.12
-7.66

-12.41
-11.81
-13.16

Report #: KSZ2018122801J

Limit
(dBuV/m)
40.0
40.0
40.0
40.0
40.0
40.0

Horiz./
Vert.
Vert.
Vert.
Vert.
Vert.
Vert.
Vert.

Page 26 of 53

(dBuV/m)
33.43
30.88
3234
27.59
28.19
26.84

Emission

(dB)
8.67
13.83
13.83
13.83
13.87

2091
Reading Level + Probe Factor + Cable Loss.

Factor

5.93
“N/A” remark, if no specific emissions from the EUT are recorded (ie: margin>20dB from the applicable

limit) and considered that’s already beyond the background noise floor.

(dBuV)
as necessary.

24.76
17.05

18.51
13.76

14.32

Read Level
(4) All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average measurements

(6) Emission Level

)

Frequency
(MHz)
31.760
32.400
32.600
33.520
38.640
39.270

KMO FCC ID Report
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Grandstream Networks, Inc.

(J3455)

Test Mode 3 GXW4504

Scan O1Pk Max
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Stop 1.0 GHz

Start 30.0 MHz

Margin
(dB)

-19.40
-20.69

-19.97
-23.97

-25.76

-24.82

Limit
(dBuV/m)

43.5

43.5

435

435

435

435

Horiz./
Vert

Horiz./

Horiz./

Horiz./

Horiz./

Horiz./

Horiz./

Emission
(dBuV/m)

24.1

22.81

23.53

19.53
17.74
18.68

Factor
(dB)

8.67
8.67
13.83
13.83
13.87
18.19

Read Level
(dBuV)

15.43
14.14
9.70
5.70
3.87
0.49

Frequency
(MHz)
110.160
117.480
121.480
131.760
198.920
201.640
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Grandstream Networks, Inc.

(J3455)

Test Mode 3 GXW4504

Scan O1Pk Max
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Start 30.0 MHz

Stop 1.0 GHz

Margin
(dB)

-5.20
-5.59
-5.53
-7.52
-6.26
-12.68

Limit
(dBuV/m)

40.0

40.0

40.0

40.0

40.0

40.0

Horiz./
Vert

Vert.

Vert.

Vert.

Vert.

Vert.

Vert.

Emission
(dBuV/m)

34.8
3441

3447
3248
33.74

27.32

Factor
(dB)

8.67
8.67
13.83
13.83
13.87
18.19

Read Level
(dBuV)
26.13

25.74
20.64

18.65
19.87

9.13

Frequency
(MHz)
30.360
31.040
31.160
31.680
31.880
33.480

(4) All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average measurements

Note:

as necessary.

“N/A” remark, if no specific emissions from the EUT are recorded (ie: margin>20dB from the applicable

limit) and considered that’s already beyond the background noise floor.

)

Reading Level + Probe Factor + Cable Loss.

(6) Emission Level
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For Frequency above 1GHz

~ Test Mode 1 GXW4504(N3450) H

Scan O1Pk Marx@2éw Max

Limit Check
Line FCC Partl5 PK

a0 &d[ﬁfﬁcc Partls AY

PASS
PASS
PASS

FCC Partls PK.LIM

A dBpyw/m

60 dBpw/m

FCC Partls Av.LIM

U abpym

40 dBpw/m

W

20 dBptm

10 dBpdm

I ........................%.........i............................

TF]

Start 1.0 GHz

1 5.938800000 GHz
2 5.780000000 GHz

55.11
42.13

Stop 6.0 GHz

Positive Peak -18.99
Average -11.87
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Test Mode 1 GXW4504(N3450) V

Scan O1Pk Marx@2éw Max

Limit Check PASS
Line FCC Partl5 PK P:ASS
a0 &d[ﬁfﬁcc Partld AV P:ASS

FCC Partls PELIM
A dBpyw/m

60 dBpw/m

FCC Partls Av.LIM

ol abpwm E _E
40 dBpv/m Wm—"'"”'"ﬂ
20 dBpim
10 dBpdm
.
Start 1.0 GHz Stop 6.0 GHz
2 5.978080000 GHz 42.13 Average -11.87
1 5.938800000 GHz 55.11 Positive Peak -18.87
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Test Mode 1 GXW4504(N3450) H

Ref 87 dBuv/m

*RBW 1 MHz
*VBW 3 MHz
SWT 140 ms 12 . ¢

Marker 1 [T1 ]
5 dBpvV/m

7203 GHz

*Att 0 dB

10 GHz Marker 2 [T2 ]
45,11 dBuv/m

80
FCC15B01

13.000000000 GHz

70

|60

FCC15B02

TIPS ST

N VLY P WW
/\VM

-0

--10

Start 6 GHz

Stop 13 GHz

Test Mode 1 GXW4504(N3450) V

Ref 87 dBuv/m

*RBW 1 MHz Marker 2 [T2 ]
*VBW 3 MHz 4
SWT 140 ms 13.0

5.06 dBuvV/m

*Att 0 dB

0 GHz

10 GHz Marker 1

80
FCC15B01

70

[2_2Viel I

FCC15B02

20

|l b T e T e et

-0

--10

Start 6 GHz

Stop 13 GHz
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Test Mode 3 GXW4504(N3450) H
Scan Q1Pk Max@2aw Max
Limit Check P:ASS M1[1] 53.37 dBp¥Y/m
Line FCC Part15 PK PASS 0.000 s 5.882400000 GHz
g0 ddPgHCC Partls Av PASS 5 ; :
FCC Partls PE.LIN 5 5 5 :
AU OBpWm : : : :
60 dBpW/m i : 5 :
i i i : M4
FCC Partls av LIN 5 5 5 : '
Sl dBpwv/m : : S
40 depv/m i 5 ﬂﬂ L o
20 dBpvm i i i :
10 dBpvfm
e e e s H
Start 1.0 GHz Stop 6.0 GHz
1 5.937600000 GHz 56.08 Positive Peak -17.92
2 5.993600000 GHz 42.17 Average -11.83
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Test Mode 3_GXW4504(N3450) V

| Scan ©1Pk Max@24v Max

Limit Check PASS : ! :
Line FCG Part15 PK PASS : :
50 di[lg/HCC Part1s AV PASS

FCC Partls PE.LIN

LU dBm
60 dBv/m §
FCC Part1s AV.LIN 5 e
SU ab v : :
i : ! ! ~
40 dBpvm " _is : ST
. el Pyl . L ;
i L ] s :
gt i ol il : | ] v..,w.r”’ i
30 dBp/m— - "
I T -'.,-i"-:“"’“"'ﬂ'v.- '.‘JH-HA}‘?-' ' d
- 1_...hl"‘_‘..w-__MlhAh*ﬁNMrﬁ"f"\--\-dJ'\-ﬂ-‘l —L Y E E E i
20 dBuvm . :
10 dBUv/m E E
) : ! TF]
Start 1.0 GHz Stop 6.0 GHz |
1 5.921600000 GHz 54.89 Positive Peak -19.11
2 5.954800000 GHz 42.49 Average -11.51

KMO FCC ID Report Page 33 of 53 Report #: KS72018122801J



Grandstream Networks, Inc.

FCC ID: YZZGXW450X

Test Mode 3 GXW4504(N3450) H

®

Ref 87 dBuv/m

*RBW 1 MHz Marker 2
*VBW 3 MHz
SWT 140 ms 13.0

dBupv/m

0 GHz

*Att 0 dB

80

10 GHz Marker 1 [Tl ]

20,0 dBuvV/m

FCC15B01

12.604095010 GHz u

70

[2_2Viel I

FCC15B02

N Anr‘/lkl

A o VR BT

-0

--10

Start 6 GHz

Stop 13 GHz

Test Mode 3 GXW4504(N3450) V

Ref 87 dBuv/m

*RBW 1 MHz Marker
*VBW 3 MHz
SWT 140 ms 12.

*Att 0 dB
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10 GHz Marker 2 [T2 ]
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~Test Mode 1 GXW4504(J3455) H

Scan O1Pk Marx@2éw Max

Limit Check PASS
Line FCC Partl5 PK P:ASS
a0 &d[ﬁfﬁcc Partld AV P:ASS

FCC Partls PELIM
A dBpyw/m

60 dBpw/m

FCC Partls Av.LIM
oU dbpvim

40 dBpw/m

W

20 dBptm

10 dBpdm

TF]
Start 1.0 GHz Stop 6.0 GHz

1 5.966800000 GHz 54.85 Positive Peak -19.15
2 5.918400000 GHz 41.91 Average -12.09
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Test Mode 1 - GXW4504(J3455) V

Scan O1Pk Marx@2éw Max

Limit Check PASS
Line FCC Partl5 PK P:ASS
a0 &d[ﬁfﬁcc Partld AV P:ASS

FCC Partls PELIM
A dBpyw/m

60 dBpw/m

FCC Partls Av.LIM

SU dBpY/m ;
40 dBuv/m WM
20 dBpvm
10 dBpdm
. w
Start 1.0 GHz Stop 6.0 GHz
2 5.936880000 GHz 41.99 Average -12.01
1 5.971200000 GHz 55.45 Positive Peak -18.55
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Test Mode 1 GXW4504(J3455) H

®

Ref 87 dBuv/m

*RBW 1 MHz
*VBW 3 MHz
SWT 140 ms

Marker 2

1 dBuvV/m

*Att 0 dB 0 GHz

10 GHz Marker 1 [Tl ]
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12.565173793 GHz
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Test Mode 1 GXW4504(J3455) V

Ref 87 dBuv/m

*RBW 1 MHz
*VBW 3 MHz
SWT 140 ms

Marker 2

*Att 0 dB

10 GHz Marker 1 [Tl ]

20,76 dBuv/m
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12.780737823 GHz
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Test Mode 3_GXW4504(J3455) H

Scan O1Pk Marx@2éw Max

Limit Check PASS
Line FCC Partl5 PK P:ASS
a0 &d[ﬁfﬁcc Partld AV P:ASS

FCC Partls PELIM
A dBpyw/m

60 dBpw/m

FCC Partls Av.LIM

SU dBHY/m : T
40 dBpv/m i i et
20 dBp/m i i i 5
10 dBps/m

e e e LT
Start 1.0 GHz Stop 6.0 GHz
2 5.919600000 GHz 42.09 Average -11.91
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Test Mode 3 GXW4504(J3455) V

Scan ©1Pk Max@2iwv Max

Limit Check PASS
Line FCC Part15 PK PASS
a0 dd[§/ECC Part15 Av PASS

FCC Partla PELLIM
U dBpvm

&0 dBpv/m

FCC Partls AW.LIN

sl dBpim
40 dBprim .3 w ﬁ_uw/
20 dBptm I I I
10 dBphffm
o
Start 1.0 GHz Stop 6.0 GHz
~ Trace  Frequency  Level (dBuV/m) Phase  Detector ~ DeltaLimit/dB
1 5.926560000 GHz 55.33 Positive Peak -18.67
2 5.969200000 GHz 42.20 Average -11.80
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Test Mode 3 GXW4504(J3455) H

Ref 87 dBuv/m

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 55.92 dBuV/m
SWT 140 ms 12.76

*Att 0 dB

10 GHz Marker 2 [T2 ]
45,17 dBUV/m
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13.000000000 GHz u

70
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Test Mode 3 GXW4504(J3455) V

Ref 87 dBuv/m

*RBW 1 MHz Marker 2 1
*VBW 3 MHz dBpVv/m
*Att 0 dB SWT 140 ms 13.0 0 GHz

10 GHz Marker 1 [Tl ]

260,50 dBuV/m

80
FCC15B01

12.919836434 GHz u

70

[2_2Viel I

FCC15B02

-0

--10

Start 6 GHz

Stop 13 GHz
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6. Photo of Testing

6.1 Emission test view

Conducted Emission test view
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Radiated Emission test view (Below 1GHz)

- r

.

Radiated Emission test view (Above 1GHz)
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6.2 Photograph - EUT

EUT top side view

EUT top side view
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EUT bottom side view

EUT bottom side view
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EUT interface view

EUT interface view
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EUT inside whole view GXW4504(N3450)
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EUT inside whole view  GXW4504(J3455)
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Adapter top view

il

10 20 30 40 50 60 70 B0 90

" Switching Mode Power Adaptor
{ MODEL:F24W5-120200SPAU LPS
INPUT:100-240V~50/60Hz 0.6A
QUTPUTI2VITR2A &G4 @
| 1.T.E. Power Supply

|
¢y [O] Qe
E257831

CHENZHOU FRECOM ELECTRONICS CO.LTD.
MADE IN CHINA  0146014F200R
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Adapter top view
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7. FCC ID Label

-

. Q GRANDSTREAM

Model: GXW4504 INPUT: 12V === 2A

This device complies with part 15 of the FCC rules.
Operation is subject to the following two conditions:

(1) this device may not cause harmful interference and

{2) this device must accept any interference receivad,
including interfarence that may cause undesired aperation,

C(E M © £

Comples with part 68.FCC Rules
US:GNIDFNANGXYW450X
FCC ID:YZZGEXW450X Made in China

| M URRR AR ARETRH
SiN-26 9511

(866000371184

1 MCARUR T R
MAC:CODBB29A3511
LI

Password:hR9A9511 PN 300K 0 000 X 30X

h

The following note shall be conspicuously placed in the user manual: “Operation is subject to the following two

conditions: (1) this device may not cause interference, and (2) this device must accept any interference, including
interference that may cause undesired operation of this device.”

The Label must not be a stick-on paper label. The Label on these products must be permanently affixed to the product and
readily visible at the time of purchase and must last the expected lifetime of the equipment not be readily detachable.

Proposed Label Location on EUT
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8. Test Equipment

The following test equipments were used during the radiated & conducted emission test:

Equq.)l'n'e 9 Manufacturer Model # Serial No. Cal/Char Date Due Date
Facilities
Turntable Innco systems GmbH CT-0801 N/A NCR NCR
Antenna Tower Innco systems GmbH MA-4640-XP-ET N/A NCR NCR
Controller Innco systems GmbH C0O3000 955/38850716L NCR NCR
EMI Test Receiver Rohde & Schwarz ESR7 101091 Nov. 21,2018 Nov. 21, 2020
Spectrum Analyzer Rohde & Schwarz FSP40 100273 Dec.14, 2017 Dec.14, 2019
Loop Antenna Rohde & Schwarz HFH2-72 100022 Feb.21, 2017 Feb.21, 2020
Pre-Amplifier Agilent 87405C MY47010722 Nov. 21,2018 Nov. 21, 2020
Tr‘log'szgfern?l;"adband SCHWARZBECK VULB9161 KMO-SZ005 Nov. 27,2018 Nov. 27, 2021
Broad-Band Hom SCHWARZBECK BBHA 9120D 9120D-564 Nov. 29, 2018 Nov. 29, 2021
AMN Rohde & Schwarz ESH3-Z5 100197 Dec.25,2017 Dec.25, 2020
AMN CYBERTEK EMS5040A E115040054 Nov. 21,2018 Nov. 21,2021
KMO Shielded Room KMO KMO-001 N/A NCR NCR
3m Anechoic Chamber KMO KMO-3AC N/A Dec.23,2016 Dec.23, 2019
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