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Unlicensed Wireless Devicéllote: Applied for 1C test)

Date of issue: May 14, 2015

Prepared by: eviewed by:

Daniel Zh iewer)

Page 1 of 75



Intertek FCC ID: 2AEHM-EM313
|C: 20096-EM 313

Description of Test Facility

Name: Intertek Testing Services Limited Shanghai
Address: Building 86, No. 1198 Qinzhou Rd., No&hanghai 200233, P.R. China

FCC Registration Number: 236597
IC Assigned Code: 2042B-1

Name of contact: Jonny Jing

Tel: +86 21 61278271
Fax: +86 21 54262353
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1. General Information

1.1 Applicant Information

Applicant:

Name of contact:

Tel:
Fax:

Manufacturer:

Sample received date
Sample Identification No

Date of test

1.2 Identification of the EUT

Equipment:
Type/model:
FCC ID:

IC:

1.3 Technical specification

Operation Frequency Band:

Modulation:

Gain of Antenna:
Rating:

Description of EUT:

Channel Description:

FCCID: 2AEHM-EM 313
IC: 20096-EM 313

E&NCTIVE LIMITED
FORTIS HOUSE, 160 LONDON ROAD, LONDON,
ENGLAND IG11 8BB UNITED KINGDOM
MARGARAITORREIA

+447788120109
/

ZHEJIANG HREY POWER MACHINE CO.,LTD.
No.22 Dangui South Road,Chengxi New Area
Yongkang City, Zhejiang 321300 China

March 2052
/

March 20, 2015 ~ May 10, 2015

Fitness Plate

EM-313
2AEHM-EM313
20096-EM313

2402 - 24i8kr
FSK, Pi/4 DQPSK, 8DQPSK
P&menna, -1.6dBI
120V ac, 60Hz, 150W
The ElisTa Fitness Plate containing a Bluetooth
module.

Therial spacing is 1IMHz.

Page 5 of 75



Intertek FCC ID: 2AEHM-EM313
|C: 20096-EM 313

1.4 Mode of operation during thetest / Test peripheralsused
While testing transmitting mode of EUT, the intdrmedulation was applied.
Test softwar e setting: Default power setting among the softw&fe Control Kit v2.0.

Test peripherals used:

ltem No Description Band and Model S/No
1 Laptop computer HP ProBook 6470b NA
Test mode:

Mode 1: Hopping off, GFSK_DH5
Mode 2: Hopping off, Pi/4 DQPSK_DH5
Mode 3: Hopping off, SDPSK_DH5
Mode 4: Hopping on, GFSK_DH5
Mode 5: Hopping on, Pi/4 DQPSK_DH5
Mode 6: Hopping on, 8DPSK_DH5

Test Channdl:
Channel Frequency (MHz)
L 2402
M 2441
H 2480

1.5 Frequency Hopping System Requirement

DX]Compliance for Section 15.247 (a)(1), (g), (h) requirement

The system shall hop to channel frequencies tieas@ected at the system hopping rate from
a Pseudorandom ordered list of hopping frequenEiash frequency must be used equally
on the average by each transmitter. The systenwvegseshall have input bandwidths that
match the hopping channel bandwidths of their poading transmitters and shall shift
frequencies in synchronization with the transmitgghals.

Frequency hopping spread spectrum systems areaquited to employ all available

hopping channels during each transmission. How¢hersystem, consisting of both the
transmitter and the receiver, must be designeodnapty with all of the regulations in this
section should the transmitter be presented wathréinuous data (or information) stream. In
addition, a system employing short transmissiostisunust comply with the definition of a
frequency hopping system and must distribute @ssmissions over the minimum number of
hopping channels specified in this section.

The incorporation of intelligence within a frequgropping spread spectrum system that
permits the system to recognize other users witterspectrum band so that it individually
and independently chooses and adapts its hoposat®id hopping on occupied channels is
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permitted. The coordination of frequency hoppingtesns in any other manner for the

express purpose of avoiding the simultaneous ocmypaf individual hopping frequencies
by multiple transmitters is not permitted.

<] Compliancefor Section 15.247 (a)(1)

According to Bluetooth Core Specification, the pfmandom sequence may be generated in
a ninestage shift register whose 5th and 9th siagits are added in a modulo-two addition
stage. And the result is fed back to the inputeffirst stage. The sequence begins with the
first ONE of 9 consecutive ONES; i.e. the shiftistgr is initialized with nine ones.

* Number of shift register stages: 9

« Length of pseudo-random sequence:12= 511 bits

 Longest sequence of zeros: 8 (non-inverted sjgnal

F&Dﬂﬂmﬁmﬂﬂw
(B

Linear Feedback Shift Register for Generation of the PRBS sequence

An example of Pseudorandom Frequency Hopping Seguasfollow:

20624677 T 64 8 73 - 1675 1

N —

—
)
)
'
'
)
'

L}

Each frequency used equally on the average byteaatmitter.
According to Bluetooth Core Specification, Bluetootceivers are designed to have input
and IF bandwidths that match the hopping channedwalths of any Bluetooth transmitters
and shift frequencies in synchronization with tfamsmitted signals.

<] Compliancefor section 15.247(g)

According to Bluetooth Core Specification, the Bhath system transmits the packet with
the pseudorandom hopping frequency with a contisutaia and the short burst transmission
from the Bluetooth system is also transmitted urlderfrequency hopping system with the
pseudorandom hopping frequency system.

DX] Compliancefor section 15.247(h)

According to Bluetooth Core specification, the Bhath system incorporates with an
adaptive system to detect other user within thetsppe band so that it individually and
independently to avoid hopping on the occupied okkmn

According to the Bluetooth Core specification, Bleetooth system is designed not have the
ability to coordinate with other FHSS System inedfiort to avoid the simultaneous
occupancy of individual hopping frequencies by mpldttransmitter.
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2. Test Specification

2.1 Instrument list

FCCID: 2AEHM-EM 313
IC: 20096-EM 313

Equipment Type Manu. Internall Cal. Date Due date
no.
Test Receiver ESCS 30 R&S EC 2107 2014-10-2015-10-20
Test Receiver ESIB 26 R&S EC 3045 2014-10:;2D15-10-19
A.M.N. ESH2-75 R&S EC 3119 2015-1-9 2016-1-8
Bilog Antenna CBL 6112D TESEQ EC 4206 2015-4-28 @@127
Horn antenna HF 906 R&S EC 3049 2015-4-28  2016-4-27
Pre-amplifier Pre-amp 18 R&S EC 3220  2015-4-12 2048
Semi-anechoic - Albatross EC 3048 | 2014-5-12 2015-5-11
chamber project
High Pass Filter| WHKX 1.0/15G+ Wainwright | EC4297-1 2015-1-8 2016-1-7
10SS
Power sensor / | N1911A/N1921A Agilent EC4318 | 2015-04-122016-04-11
Power meter
Loop Antenna FMZB 1516 SCHWARZB / 2014-11-29| 2015-11-28
ECK
Temperature SETH-E tayasaf EC4315 2015-4-9 2015-619
Camber
Spectrum E7402A Agilent EC2254| 2014-08-162015-08-15
analyzer
2.2 Test Standard

A7CFR Part 15 (2014)
RSS-210 Issue 8 (December 2010)
RSS-Gen Issue 4 (November 2014)
ANSI C63.10 (2009) applied for FCC test
ANSI C63.10 (2013) applied for IC test
DA 00-705 (March 30, 2000)
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2.3 Test Summary

FCCID: 2AEHM-EM 313
IC: 20096-EM 313

Thisreport appliesto tested sample only. Thisreport shall not be reproduced in part
without written approval of Intertek Testing Service Shanghai Limited.

TEST ITEM FCC REFERANCH IC REFERGHN RESULT
20 dB Bandwidth 15.247(a)(1) RSS-210 Issue 8 Tested
Annex 8
Carrier Frequency Separatior] 15.247(a)(1) RSS-210 Issue (8 Pass
Annex 8
Output power 15.247(b)(1) RSS-210 Issue 8 Pass
Annex 8
Radiated Spurious Emission§  15.205 & 15.209 RSS-210 Issue|8  Pass
Clause 2
Band Edge Emission 15.247(d) RSS-210 Issue 8 Pass
Annex 8
Power line conducted emissiq 15.207 RSS-Gen Pass
Clause 8.8
Number of Hopping 15.247(a)(1)(iii) RSS-210 Issue 8 Pass
Frequencies Annex 8
Dwell time 15.247(a)(1)(iii) RSS-210 Issue8  Pass
Annex 8
Occupied bandwidth - RSS-Gen Tested
Clause 6.6

Note: “NA” means “not applied”.
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3. 20dB Bandwidth

Test result: Tested

3.1Limit

[] Frequency hopping systems shall have hopping ehaanrier frequencies separated by
a minimum of 25kHz or the 20 dB bandwidth of theppimg channel, whichever is greater.

X] Frequency hopping systems operating in the 24088-84VIHz band may have hopping
channel carrier frequencies that are separated IxyH2 or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is gnegrovided the systems operate with
an output power no greater than 125mWw.

3.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

3.3 Test Procedure and test setup

The 20 bandwidth per FC® 15.247(a)(1) is measured using the Spectrum Analyith
Span = approximately 2 to 3 times the 20 dB bantwi@BW>1% of the 20 dB bandwidth,
VBW>RBW, Sweep = auto, Detector = peak, Trace = mad.hol

The test was performed at 3 channels (lowest, middd highest channel).

The EUT was tested according to DA 00-705 (Filing Measurement Guidelines for
Frequency Hopping Spread Spectrum Systems)
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3.4 Test Protocol
Temperature
Relative Humidity

2
55 %

FCCID: 2AEHM-EM 313

M ode CH

20dB Bandwidth

(kH2)

944

944

940

@

Channel L

RBW 30 kHz Marker 1 [T1

1

VBW 100 kHz -26.83 dBm
Ref —-10 dBm Att 10 dB SWT 2.5 ms 2.401996000 GHz
~10 ndB [TfL] 20l 00 dB
BW 944].000000P00 kHz
F-20 Tope 11 [T o
-6l 69 dB
2f a01s36p00 GHm
- z
mE |, P2 SN
v T=mp T TpT
\ -46)81 dBm
‘o \‘\ 2| a0z4g0poo Gr=z
o A T2
. //y" \J‘K\J\
60 "[\//\f .\‘\\
:[7\&*/" |

F-80

90

F-100

-110

Center 2.402 GHz

Date: 4.MAY.2015 11:40:41

200 kHz/

Page 11 of 75

Span 2 MHz

IC: 20096-EM 313



Intertek

®

Date:

Date

Channel M

EBW 30 kHz

FCCID: 2AEHM-EM 313

Marker 1 [T1 ]

VBW 100 kHz —-28.08 dBm
Ref -10 dBm Att 10 dB SWT 2.5 ms 2.4405%6000 GHz
“10 nde [TJL]  20L00 dB
BW 944L.000000D0O0 kHz
2o T T il [’T‘W ncl ]
—-48L 03 dBm
) 2|-440536p00 GHz
[F-30 A\/ \f‘f TSTD T ]
\ —-48L 02 dBm
n/\ 2|-441480p00 GHz
-ao0

TL /M//

T2

\\

A

-y

\\1

80

F-100

-110

Center 2.441 GHz

200 kHz/

Span 2 MHz

4 . MAY. 2015 11:41:26
Channel H
RBW 30 kHz Marker 1 [T1
VBW 100 kH=z —-27.91 dBm
Ref -10 dBm Att 10 4B SWT 2.5 ms 2.479844000 GHz
-10 ndB [T[L] Z0p00 dB
BW 240/ 000000p00 kHz
20 Tamp 1] [T1 ndB]
N 47069 dBm
A 2]-479540p00 GHz
=30 N )
AV VY TEmD TTL ]
\ —-47(82 dBm
/J1 2-430480p00 GHz
F-40

T1 J\//

A

T2

/

™,

\’\/“'

80

F-90

F-100

-110

Center 2.48 GHz

: 4.MAY.2015

11:42:27

200 kHz/
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FCCID: 2AEHM-EM 313

M ode

CH

(kH2)

20dB Bandwidth

1260

1254

1242

Channel L

RBW 30 kHz

WBW 100 kHz

Marker 1 [T1
-27.

1

g8

cBm

Ref -10 dBm Att 10 dB SWT 5 ms 2.402000000 GH=z
-10 ndB [Tf) 20}00 dB
BW  1}.260000p00 MHZ
F-20 Tope 11 [T o
-47(94 dBm
3 2| 401370p00 GH=z
=3 | ., A
TEmpD T BT
\\/ \\ﬁ' -47£97 dBm
dhq//\ !mvvm\ 2|.402630p00 GHz
F-40
T2

U]
}L\

(N

90

F-100

-110

Center 2.402 GHz

Date: 4.MAY.2015 11:46:54

300 kHz/
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Channel M

® RBW 30 kHz Marker 1 [T1 ]
VEW 100 kEHz -30.01 dBm
Ref -10 dBm Att 10 dB SWT 5 ms 2.440844000 GHz
~10 ndB [TfL] 20k00 4B
BW 1-254000p00 MHz

2o T T 1 [T‘W il ]
-49}97 dBm

1L P

L= 1 2f.440370p00 GHz

=3 | ., ¥

Tep TTI Idf]
—-49L98 dBm
~a AW 2|.441624p00 GHz
<o /jd \
- 60

"‘\/uf ~ N AR Y ey
F-80
F-90
F-100
-110
Center 2.441 GHz 300 kHz/ Span 3 MHz

Date: 4.MAY.2015 11:48:12

Channel H

® RBW 30 kHz Marker 1 [T1 ]
VEW 100 kEHz -29.65 dBm
Ref -10 dBm Att 10 dB SWT 5 ms 2.479844000 GHz
~10 ndB [TfL] 20k00 4B
BW 1-242000p00 MHz

2o T T 1 [T‘W il ]
—49)15 daB
2f.479376p00 GHm
- z

== .,

1
Y
N =Jius] TT T o]
/\ \'\/\M —49L 42 aBm
2l 4g80e18poo cr
L 40 LA A\ AV z

80

F-90

F-100

-110

Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 4.MAY.2015 11:48:52
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FCCID: 2AEHM-EM 313

M ode

CH

20dB Bandwidth

(kH2)

1278

1266

1266

Channel L

RBW 30 kHz Marker 1 [T1

VBW 100 kHz -28.05 cBm

Ref -10 dBm Att 10 dB SWT 5 ms 2.401288000 GHz

-10 naB [Tf] 2000 B

Bw  1}.278000p00 MHz
-z0 e

] o} ao1352bo0 ame

=4 | ., P, i

TEMD T TP

_/\/\V/ \\’ ~48|08 dBm

7\ ™ \an 2| a0z630p00 GEHZ

F-40

/7“
Jjﬁ\n UAA\/Manﬂ//

\\f“"\f\ AN

90

F-100

-110

Center 2.402 GHz

Date: 4.MAY.2015 11:49:54

300 kHz/

Span 3 MHz
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Channel M

® RBW 30 kHz Marker 1 [T1 ]
VEW 100 kEHz -30.01 dBm
Ref -10 dBm Att 10 dB SWT 5 ms 2.441000000 GHz
~10 ndB [TfL] 20k00 4B
BW 1-266000p00 MHz

2o T T 1 [T‘W il ]
-50}25 dB
2f.440352p00 GHm
- z

== .,

TSmD TTT ]
JJ M —-490838 dBm
40 A vy 2| 441618p00 GHz

A N
'\2‘"‘3«,\/ VAP mr AN A W
80
90
-100
-110
Center 2.441 GHz 300 kHz/ Span 3 MHz
Date: 4.MAY.2015 11:50:35
Channel H
® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz -29.82 dBm
Ref -10 dBm Att 10 dB SWT 5 ms 2.480000000 GHz
~10 nde [TfL] 20k00 dB
BW 1-266000p00 MHz
2o T T 1 [T‘W il ]
-50[00 dB:
2f.479352p00 GHm
- z
== ., 3

TEoD TTT DB
J W\\ —49)87 d&Bm
F-40 PV aAY 2|.480618p00 GHz

- 50

\\\\“59
//

T Y VAT

80

F-90

F-100

-110

Center 2.48 GHz 300 kHz/ Span 3 MHz

Date: 4.MAY.2015 11:51:14
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4. Carrier Frequency Separation

Test result: Pass

4.1 Limit

[] Frequency hopping systems shall have hopping ehaanrier frequencies separated by
a minimum of 25kHz or the 20 dB bandwidth of theppimg channel, whichever is greater.

X] Frequency hopping systems operating in the 24088-84VIHz band may have hopping
channel carrier frequencies that are separated IxyH2 or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is gnegrovided the systems operate with
an output power no greater than 125mWw.

4.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

4.3 Test Procedure and test setup

The Carrier Frequency Separation per FEC5.247(a)(1) is measured using the Spectrum
Analyzer with Span can capture two adjacent chaniRBW>1% of the span, VBWRBW,
Sweep = auto, Detector = peak, Trace = max hold.

The test was performed at 3 channels (lowest, middd highest channel).

The EUT was tested according to DA 00-705 (Filing Measurement Guidelines for
Frequency Hopping Spread Spectrum Systems)
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4.4 Test Protocol

Temperature : 2y
Relative Humidity : 55 %
Mode CH Frequency Separation Limit
(kH2) (kH2)
L 1002 > 2/3 of 20dB BW
1 M 1008 > 2/3 of 20dB BW
H 1002 > 2/3 of 20dB BW
Channel L
® RBW 30 kHz Delta 2 [T1 ]
-10 Marker| 1 [T1
o o PP g

N LA TN
T T

F-40

F-50

J
Y

\;’:V’M i

F-80

90

F-100

-110

Center 2.402 GHz 300 kHz/ Span 3 MHz

Date: 4.MAY.2015 12:09:21
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®

FCCID: 2AEHM-EM 313
IC: 20096-EM 313

Channel M

EBW 30 kHz
VBW 100 kH=z

Delta 2 [T1 ]
-0.12 B

Ref -10 dBm Att 10 dB SWT 5 ms 1.008000000 MHz
-10 Marker| 1 [T1
-28L08 dBm
20 440604000 GH
2
== ., A . n ) Al 4
N P N
_[j\f V\,\’\\f/d N /J
-50
60
70
80
90
-100
-110
Center 2.441 GHz 300 kHz/ Span 3 MHz
Date: 4.MAY.2015 12:11:00
Channel H
® RBW 30 kHz Delta 2 [T1 ]
VBW 100 kHz -0.18 dB
Ref -10 dBm Att 10 dB SWT 5 ms -1.002000000 MH=z
-10 Marker| 1 [T1
—-28L62 dBm
F-20 AS0000R00 oo
2
=3 | ., A A N
jwoe \\JJ\\\ Ap/Lru/ V\rd\\
-40 “F
W //L/ \/\’L\
[ 50 M\ \\
L so ‘\\\\
70 a \M
80
-90
-100
-110
Center 2.48 GHz 300 kHz/ Span 3 MHz
Date: 4.MAY.2015 12:11:57
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Mode CH Frequency Separation Limit
(kH2) (kH2)
L 1002 > 2/3 of 20dB BW
2 M 1008 > 2/3 of 20dB BW
H 1008 > 2/3 of 20dB BW
Channel L
® RBW 30 kHz Delta 2 [T1 ]
-10 Marker| 1 [T1
1 2
s -30

T R L
T N

il

F-80

90

F-100

-110

Center 2.4025 GHz 300 kHz/ Span 3 MHz

Date: 4.MAY.2015 12:15:17
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Intertek

Channel M

EBW 30 kHz
VBW 100 kH=z

Delta 2 [T1 ]

-0.17 dB

®

Ref -10 dBm Att 10 dB SWT 5 ms 1.008000000 MHz
-10 Marker| 1 [T1
-29L88 dBm
20 440606000 CH
) .
== | ., y
o /\n/\\/\"/\MM v w/\M ,
jJﬂ’ LA M2 V‘\\\
50 /J
60
/ -
e v
80
90
-100
-110
Center 2.4415 GHz 300 kHz/ Span 3 MHz
Date: 4.MAY.2015 12:18:12
Channel H
® RBW 30 kHz Delta 2 [T1 ]
VBW 100 kHz 0.32 dB
Ref -10 dBm Att 10 dB SWT 5 ms -1.008000000 MH=Zz
-10 Marker| 1 [T1
—-29L 64 dBm
F-20 AL000A000 oo
i ex : n
=3 | ., N y\/\
-40 A/\\/’\’\/’\W/\m/\ FAWN \/ /\TN\/\\ A
/ﬁ/x A T U‘\\\
-s0 /J
60
Lazo / A
v ST
80
-90
-100
-110
Center 2.4795 GHz 300 kHz/ Span 3 MHz
Date: 4.MAY.2015 12:19:07
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Mode CH Frequency Separation Limit
(kH2) (kH2)
L 1008 > 2/3 of 20dB BW
3 M 1002 > 2/3 of 20dB BW
H 1002 > 2/3 of 20dB BW
Channel L
® RBW 30 kHz Marker 1 [T1 ]
10 Delta P [T1 ]
1 2
=4 | ., X

I AT W S
L "

ol )

80

F-90

F-100

-110

Center 2.4025 GHz 300 kHz/ Span 3 MHz

Date: 4.MAY.2015 12:20:15
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®

Channel M

EBW 30 kHz
VBW 100 kH=z
Ref -10 dBm Att 10 4B SWT &5 ms

Delta

FCCID: 2AEHM-EM 313

2 [T1 ]

-0.

27 dB

1.002000000 MHz

-10

F-20

Marker

1 [Tl
-29
AA09G8

82 dBm
alalies=d

F-30

F-40 ﬂ///\j ot \j

JUA A

"

80

\U_JV\J

F-100

-110

Center 2.4415 GHz 300 kHz/

Date: 4.MAY.2015 12:21:26

Date:

Channel H

RBW 30 kHz
WBW 100 kHz
Ref -10 dBm Att 10 dB SWT 5 ms

Delta

Span 3 MHz

2 [Tl ]

-0.

08 de

—-1.002000000 MHz

-10

F-20

Marker

1 [T1
-29
47000

86 dBm
00 cm

F-30

I A 4 W D

4\

A/\/ J
I-s0

£

90

F-100

-110

Center 2.4795 GHz 300 kHz/

4 .MAY.2015 12:22:41
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|C: 20096-EM 313

5. Maximum peak output power

Test result: Pass

5.1 Test limit

[] For frequency hopping systems operating in théd22483.5 MHz band employing at
least 75 non-overlapping hopping channels, anfitedjlency hopping systems in the 5725-
5850 MHz band: 1 watt

X For all other frequency hopping systems in the022883.5 MHz band: 0.125 watts

If the transmitting antenna of directional gainajex than 6dBi is used, the power shall be
reduced by the amount in dB that the directional gathe antenna exceeds 6dBi.

[_] For systems using digital modulation in the 908-88Hz, 2400-2483.5 MHz, and
5725-5850 MHz bands: 1 Watt.

5.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

5.3 Test procedure and test setup

The power output per FCQ 15.247(b) is measured by setting the Spectrum Aealgs

RBW = 1MHz, VBW = 3MHz, Sweep = auto, Detector :apeTrace = max hold.

The test was performed at 3 channels (lowest, middd highest channel).

The test method is following DA 00-705 (Filing akidasurement Guidelines for Frequency
Hopping Spread Spectrum Systems).
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Intertek

5.4 Test protocol

Temperature : 25C
Relative Humidity : 55 %
Mode CH Conducted Power Limit
(dBm) (dBm)
L 3.90 21
1 M 3.70 21
H 3.50 21
Mode CH Conducted Power Limit
(dBm) (dBm)
L 1.20 21
2 M 1.60 21
H 2.00 21
Mode CH Conducted Power Limit
(dBm) (dBm)
L 1.30 21
3 M 1.70 21
H 1.90 21
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Intertek FCC ID: 2AEHM-EM313
|C: 20096-EM 313
6. Radiated Spurious Emissions
Test result: PASS

6.1 Test limit

The radiated emissions which fall in the restridi@dds, as defined §15.205(a), must also
comply with the radiated emission limits specifie¢15.209(a) showed as below:

Frequency Field Strength Measurement Distance
(MH2z) (dBuV/m) (m)

30 - 88 40.0 3

88 - 216 43.5 3

216 - 960 46.0 3

Above 960 54.0 3

6.2 Test Configuration

VVVVVVVVVVVV -
S <
> EUT ]
g \Antenna mast Turn Table <

Test receiver
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6.3 Test procedure and test setup

The measurement was applied in a semi-anechoicldraihile testing for spurious
emission higher than 1GHz, if applied, the pre-afieplwould be equipped just at the output
terminal of the antenna and the EUT was placed bbma height.

The EUT and simulators were placed on a 0.8m higbde&n turntable above the horizontal
metal ground plane. The turn table rotated 360eak=yto determine the position of the
maximum emission level. The EUT was set 3 metesydvom the receiving antenna which
was mounted on an antenna mast. The antenna mpweadudown between from 1meter to
4 meters to find out the maximum emission level.

The radiated emission was measured using the Sipeétnalyzer with the resolutions
bandwidth set as:

RBW = 100kHz, VBW = 300kHz (30MHz~1GHz)
RBW = 1MHz, VBW = 3MHz (>1GHz for PK);
RBW = 1MHz, VBW = 10Hz (>1GHz for AV);

If the dwell time per channel of the hopping sigisdess than 100 ms, then the reading
obtained with the 10 Hz VBW may be further adjudtgd “duty cycle correction factor”.
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FCCID: 2AEHM-EM 313
IC: 20096-EM 313

6.4 Test protocol
Mode 1
CH | Antenna | Frequency | Correct | Corrected Limit Margin | Detector
(MH2) Factor Reading (dBuVv/m) | (dB)
(dB/m) | (dBuV/m)
\% 2402.00 31.20 97.50 / / PK
\% 111.64 15.70 36.30 43.50 7.20 PK]
\Y% 399.51 18.90 36.40 46.00 9.60 PK
H 659.82 22.60 28.80 46.00 17.20 PK
L \% 665.65 22.60 28.70 46.00 17.30 PK
\Y% 2390.00 31.20 52.00 54.00 2.00 PK
\Y% 3000.00 -9.10 40.10 54.00 13.90 PK
H 4248.49 -4.90 36.30 54.00 17.70 PK
H 4795.59 -3.60 40.20 54.00 13.80 PK
\% 2440.90 31.20 97.30 / / PK
\% 111.64 15.70 36.30 43.50 7.20 PK
\% 399.51 18.90 36.40 46.00 9.60 PK
M H 659.82 22.60 28.80 46.00 17.20 PK
\% 665.65 22.60 28.70 46.00 17.30 PK
H 4882.00 -3.40 40.60 54.00 13.40 PK
\% 6969.93 1.30 40.40 54.00 13.60 PK
\% 2479.90 31.20 97.10 / / PK
\% 111.64 15.70 36.30 43.50 7.20 PK
\Y% 399.51 18.90 36.40 46.00 9.60 PK
H 659.82 22.60 28.80 46.00 17.20 PK
" \% 665.65 22.60 28.70 46.00 17.30 PK
\% 2483.50 31.20 52.20 54.00 1.80 PK
\% 3000.00 -9.10 44.60 54.00 9.40 PK
H 4963.92 -3.20 40.40 54.00 13.60 PK
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FCCID: 2AEHM-EM 313
IC: 20096-EM 313

Mgge 2Antenna Frequency | Correct | Corrected Limit Margin | Detector
(MH2) Factor Reading (dBuVv/m) | (dB)
(dB/m) | (dBuV/m)
\% 2402.00 31.20 94.80 / / PK
\% 111.64 15.70 36.30 43.50 7.20 PK]
\Y% 399.51 18.90 36.40 46.00 9.60 PK
H 659.82 22.60 28.80 46.00 17.20 PK
L \% 665.65 22.60 28.70 46.00 17.30 PK
\Y% 2390.00 31.20 52.10 54.00 1.90 PK
\Y% 3000.00 -9.10 39.80 54.00 14.20 PK
H 4248.49 -4.90 36.70 54.00 17.30 PK
H 4795.59 -3.60 40.50 54.00 13.50 PK
\% 2440.90 31.20 95.20 / / PK
\% 111.64 15.70 36.30 43.50 7.20 PK
\% 399.51 18.90 36.40 46.00 9.60 PK
M H 659.82 22.60 28.80 46.00 17.20 PK
\% 665.65 22.60 28.70 46.00 17.30 PK
H 4882.00 -3.40 40.40 54.00 13.60 PK
\Y% 6969.93 1.30 40.80 54.00 13.20 PK
\% 2479.90 31.20 95.60 / / PK
\% 111.64 15.70 36.30 43.50 7.20 PK
\Y% 399.51 18.90 36.40 46.00 9.60 PK
H 659.82 22.60 28.80 46.00 17.20 PK
" \% 665.65 22.60 28.70 46.00 17.30 PK
\% 2483.50 31.20 52.20 54.00 1.80 PK
\% 3000.00 -9.10 43.50 54.00 10.50 PK
H 4963.92 -3.20 40.10 54.00 13.90 PK
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FCCID: 2AEHM-EM 313
IC: 20096-EM 313

Mgge 3Antenna Frequency | Correct | Corrected Limit Margin | Detector
(MH2) Factor Reading (dBuVv/m) | (dB)
(dB/m) | (dBuV/m)
\% 2402.00 31.20 94.90 / / PK
\% 111.64 15.70 36.30 43.50 7.20 PK]
\Y% 399.51 18.90 36.40 46.00 9.60 PK
H 659.82 22.60 28.80 46.00 17.20 PK
L \% 665.65 22.60 28.70 46.00 17.30 PK
\Y% 2390.00 31.20 52.00 54.00 2.00 PK
\Y% 3000.00 -9.10 40.30 54.00 13.70 PK
H 4248.49 -4.90 36.50 54.00 17.50 PK
H 4795.59 -3.60 40.40 54.00 13.60 PK
\% 2440.90 31.20 95.30 / / PK
\% 111.64 15.70 36.30 43.50 7.20 PK
\% 399.51 18.90 36.40 46.00 9.60 PK
M H 659.82 22.60 28.80 46.00 17.20 PK
\% 665.65 22.60 28.70 46.00 17.30 PK
H 4882.00 -3.40 40.30 54.00 13.70 PK
\Y% 6969.93 1.30 40.60 54.00 13.40 PK
\% 2479.90 31.20 95.50 / / PK
\% 111.64 15.70 36.30 43.50 7.20 PK
\Y% 399.51 18.90 36.40 46.00 9.60 PK
H 659.82 22.60 28.80 46.00 17.20 PK
" \% 665.65 22.60 28.70 46.00 17.30 PK
\% 2483.50 31.20 52.10 54.00 1.90 PK
\% 3000.00 -9.10 43.90 54.00 10.10 PK
H 4963.92 -3.20 40.30 54.00 13.70 PK
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Remark: 1. For fundamental emission, no ampliBezmployed.
2. Correct Factor = Antenna Factor + Cable Lossnphier, is employed)
3. Corrected Reading = Original Receiver Readit@ptrect Factor
4. Margin = limit — Corrected Reading

5. If the PK reading is lower than AV limit, the Aést can be elided.
6. The emission was conducted from30MHz to 25GHz.

Example: Assuming Antenna Factor = 30.20dB/m, Cabks = 2.00dB,
Gain of Preamplifier = 32.00dB, Original Receiverading = 10dBuV.
Then Correct Factor = 30.20 + 2.00 — 32.00 = 0.20dE orrected Reading =
10dBuV + 0.20dB/m = 10.20dBuV/m
Assuming limit = 54dBuV/m, Corrected ReadingG:20dBuV/m, then Margin =
54 -10.20 = 43.80dBuV/m
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|C: 20096-EM 313

7. Band Edge Emission

Test result: PASS

7.1Limit
In any 100 kHz bandwidth outside the frequency hanshich the spread spectrum
intentional radiator is operating, the radio fregeyepower that is produced by the

intentional radiator shall be at least 20 dB betbat in the 100 kHz bandwidth within
the band that contains the highest level of thee@power.

7.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

7.3 Test procedure and test setup

The Band Edge Emissions per FGQ5.247(d) is measured using the Spectrum Analyzer
with Span wide enough capturing all spurious frowa lbwest emission frequency of the
EUT up to 10th harmonics, RBW = 100kHz, VBWRBW, Sweep = auto, Detector = peak,
Trace = max hold.

The test was performed at 3 channels (lowest, middd highest channel).

The EUT was tested according to DA 00-705 (Filing Measurement Guidelines for
Frequency Hopping Spread Spectrum Systems)
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7.4 Test protocol

®

Date:

Date:

FCCID: 2AEHM-EM 313

Mode 1, Channel L

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
-77.10 dBm

Ref -10 dBm Att 10 dB SWT 235 ms 1.783548000 GHz
-10
20
20
a0
F-50
50
-0
1
P A A s d b b, PUVON PPV IV TTYNUN VT WA W AR T 01 01 | DT AT
o o e v S ot R i
-s0
-100
=110
Start 1 MHz 230.9 MHz/ Stop 2.31 GHz
4.MAY.2015 12:28:34
RBW 100 kHz Delta 2 [T1 ]
VEBW 300 kHz -50.66 dB
Ref -10 dBm Att 10 dB SWT 20 ms —2.280000000 MHZ
-10 Marker| 1 [T1
—-23} g8 dBm
|20 - an1acohho cm
y
30
40
F-50
F-60
F-70
4 Al |..ln.l.1 F I I | Y llll
S T e e BT Ml T R AP
90
F-100
[F2
Fl
-110 |
Start 2.31 GHz 19 MH=z/ Stop 2.5 GHz

4.MAY.2015

12:35:31
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® RBW 100 kHz Marker 1 [T1 ]
VEW 300 kHz -75.79 dBm
Ref -10 dBm Att 10 dB SWT 450 ms 4.984000000 GHz
-10
20
=3 |,

|-100

-110

Start 2.5 GHz 450 MHzZ/ Stop 7 GHz

Date: 4.MAY.2015 13:29:13

ri’. Keysight Spectrum Analyzer - Swept SA == =
( RF 500  DC | SENSE:INT] [ ALIGN AUTO  [03:37:05 PM May 05, 2015 B
Marker 1 23.974000000000 GHz ) Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>1/1

PNO: Fast )
IFGain:Low _ Atten: 10 dB

Mkr1 23.974 GHz NextPeak
{0 geiciv__Ref 0.00 dBm ez |

Next Pk Left

Start 7.000 GHz Stop 25.000 GHz
#Res BW 100 kHz #J/BW 300 kHz Sweep 58.53 ms (1001 pts)

IMSG

Page 34 of 75



Intertek

®

Ref -10 dBm

Mode 1, Channel M

FCCID: 2AEHM-EM 313
IC: 20096-EM 313

REBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz

-77.78 dBm

Att 10 4B SWT 235 ms 88.742000000 MHz

=10

20

== |,

-40

- 50

60

70

1
90 W Y

-
b=

Ak A

90

EYRRITY [V TR Y. P WY s
Lazea 1 gy

RAAGSAL ITAE

|-100

-110

Start 1 MHz

Date: 4.MAY.Z2015

Ref -10 dBm

230.9 MHZ/

12:29:20

Stop 2.31 GHz

RBW 100 kHz Delta 2 [Tl ]

VBW 300 kHz
Att 10 dB SWT 20 ms -108

-53.01 dB

.680000000 MHZ

-10

20

Marker

1 [T1
-24}Be dBm
g413100bhbo cE

= | .,

|40

- 50

- 60

-70

Mh bl *\]"IW

|90

b AaTs PUTTASYT T

|-100

-110

[F2

Start 2.31 GHz

Date: 4.MAY.2015

19 MHz/

12:37:03
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Intertek

® RBW 100 kHz Marker 1 [T1 ]
VEW 300 kHz -76.11 dBm
Ref -10 dBm Att 10 dB SWT 450 ms 5.920000000 GHz
-10
20
=3 |,

|40

- 50

- 60

-70

bbb, oA A A pa e mu-wzu\mwlw M g A

|90

|-100

-110

Start 2.5 GHz 450 MHzZ/ Stop 7 GHz

Date: 4.MAY.2015 13:29:33

ri Keysight Spectrum Analyzer - Swept SA == =
(| RF 500 DC [ SENSE:INT] [ ALIGN AUTO  [03:39:05 PMMay 05, 2015 B
Marker 1 24.010000000000 GHz . Avg Type: Log-Pwr
PNO: Fast (5 1rig: Free Run Avg|Hold:>1/1
.
IFGain:Low Atten: 10 dB

Mkr1 24 010 GHz NextPeak
10deidiv__Ref 0.00 dBm 955 dar |

og
T T .-
| I

Stop 25.000 GHz
#Res BW 100 kHz #J/BW 300 kHz Sweep 58.53 ms (1001 pts)

Start 7.000 GHz
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Mode 1, Channel H
® REBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -78.36 dBm

Ref -10 dBm Att 10 4B SWT 235 ms 790.678000000 MHZ

=10

20

-30

-40

Wy AT TP IR 1 7 A oy et PP~ g

|-100

-110

Start 1 MHz 230.9 MHZ/ Stop 2.31 GHz

Date: 4.MAY.2015 12:29:42

® RBW 100 kHz Delta 2 [Tl ]
VEW 300 kHz -53.34 dB
Ref -10 dBm Att 10 dB SWT 20 ms 8.740000000 MHZ
-10 Marker| 1 [T1
—-25}B1 dBm
|20 480240000 CH
1
/1= N
|40
- 50
- 60
l-70
-
bAoAt | IFTIVE  S ok | YTV ..nﬁ’\nl |.|/‘M"’| A P
KAUAMEE e S P gl lavayt T & At f
|90
|-100
[F2
Fl
-110 |
Start 2.31 GHz 19 MHz/ Stop 2.5 GHz

Date: 4.MAY.2015 12:37:56
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Intertek

® REW 100 kHz Marker 1 [T1 ]
VEW 300 kHz ~76.27 dBm

Ref -10 dBm Att 10 dB SWT 450 ms 5.722000000 GHz

-10

20

el

40

- 50

- 60

-70

1
AR RN T D LN W C YOO RTWTLION () /«MMMW
APAGH
[--00
|-100
-110
Start 2.5 GHz 450 MHz/ Stop 7 GHz
Date: 4.MAY.2015 13:25:51
ri Keysight Spectrum Analyzer - Swept SA == =
( RF 500  DC | SENSE:INT] [ ALIGN AUTO  [03:38:38 PM May 05, 2015 B
Marker 1 23.632000000000 GHz ) Avg Type: Log-Pwr
PNO: Fast 3 Trig: Free Run Avg|Hold:>1/1

IFGain:Low Atten: 10 dB

Mkr1 23.632 GHz NextPeak

10 dBidiv Ref 0.00 dBm -72.198 dBm —

9

Next Pk Left

Stop 25.000 GHz
#Res BW 100 kHz #J/BW 300 kHz Sweep 58.53 ms (1001 pts)

Start 7.000 GHz

IMSG
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Mode 2, Channel L
® REBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -77.44 dBm

Ref -10 dBm Att 10 4B SWT 235 ms 1.538794000 GHz

=10

20

-30

-40

- 50

60

70

S TU P [RRTRET N SR AT WU N TN T | JURNS VLT IIL TOWLTH YT | PEW |
P ~f o

90

|-100

-110

Start 1 MHz 230.9 MHZ/ Stop 2.31 GHz

Date: 4.MAY.2015 12:30:03

® RBW 100 kHz ©Delta 2 [T1 ]
VEW 300 kHz -51.00 dB
Ref -10 dBm Att 10 dB SWT 20 ms —2.280000000 MHZ
-10 Marker| 1 [T1
—-24} p5 dBm
20 401ce0hbo GE
1
i
/1= N
|40
- 50
- 60
70
T N T W PR Sl K dablt) AM.")«JVM‘NL-L P AT
4 A=t ~4 e o R ko oA
|90
|-100
[F2
Fl
-110 |
Start 2.31 GHz 19 MH=z/ Stop 2.5 GHz

Date: 4.MAY.2015 12:38:43
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® REW 100 kHz
VEW 300 kHz

FCCID: 2AEHM-EM 313

Marker 1 [T1 ]
-76.52 dBm

Ref -10 dBm Att 10 dB SWT 450 ms 5.505000000 GHz
-10
20
=3 |,
|40
- 50
- 60
l-70
1
s AAADS PR e SR P L LA Japd bl s
|90
|-100
-110
Start 2.5 GHz 450 MHzZ/ Stop 7 GHz

Date: 4.MAY.2015 13:30:09

IC: 20096-EM 313

rﬁ Keysight Spectrum Analyzer - Swept SA

1LD gB!dw Ref 0.00 dBm

Start 7.000 GHz

RF DC | SENSE:INT] [ ALIGN AUTO 03:38:30 PM M
Avg Type: Log-Pwr
PNO: Fast L, 1rg: FreeRun Avg|Hold:>1/1
IFGain:Low Atten: 10 dB

Mkr1 19.276 GHz
-74.117 dBm

Stop 23.000 GHz

#Res BW 100 kHz #VBW 300 kHz

Sweep 58.53 ms (1001 pts)

[ ==
Peak Search

NextPeak
||
Next PK Right
||

Next Pk Left

Mkr—CF
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®

Date:

Date:

Ref -10 dBm

FCCID: 2AEHM-EM 313

Mode 2, Channel M

RBW 100 kHz
VBW 300 kHz
Att 10 4B SWT 235 ms

Marker 1 [T1 ]
-78.12 dBm
1.123174000 GHz

20

-30

-40

- 50

60

70

90

A
) EWLTARN PN s v AT

|-100

-110

Start 1 MHz

4.MAY.2015

Ref -10 dBm

230.9 MHZ/

12:30:41

RBW 100 kHz
VBW 300 kHz
Att 10 dB SWT 20 ms

Stop 2.31 GHz

Delta 2 [Tl ]
-52.64 dB
—48.640000000 MHZ

-10

20

Marker| 1 [T1
—25} B0 dBm
441100hb0 GE

230

|40

- 50

- 60

-70

L bdhsag) b at bl

bl it a3 AL Bt o

|90

yaﬁmfﬁmh Aphonsrilfpunt

|-100

-110

[F2

Start 2.31 GHz

4.MAY.2015

19 MHz/

12:39:4¢6
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®

FCCID: 2AEHM-EM 313

REBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz

-76.34 dBm

Ref -10 dBm Attt 10 4B SWT 450 ms 4.894000000 GHz

-10

|20
=3 |_,,

|-40

|50

|60

70

1

M!\j‘ AL s AT A A, MR AL uJ,r.,,.,hy A Aia Apbordialy leuA..l.'jv-‘._ nulvmﬂm.\_’n./

=

100

-110

Start 2.5 GHz 450 MHZ/ Stop 7 GHz
Date: 4.MAY.2015 13:30:25

IC: 20096-EM 313

Fﬁ Keysight Spectrum Analyzer - Swept SA
7

| SENSE:INT] [ ALIGN AUTO 03:38:15PM M

IFGain:Low Atten: 10 dB

Start 7.000 GHz

#Res BW 100 kHz #VBW 300 kHz

IMSG

Avg Type: Log-Pwr
PNO: Fast L, 1rg: FreeRun Avg|Hold:>1/1

Mkr1 24.100 GHz
-72.650 dBm

Stop 25.000 GHz
Sweep 58.53 ms (1001 pts)

[ ==
Peak Search

NextPeak
||
Next PK Right
||

Next Pk Left

Mkr—CF
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Mode 2, Channel H

® REW 100 kHz Marker 1 [T1 ]
VBW 300 kHz =77.53 dBm
Ref -10 dBm Attt 10 4B SWT 235 ms 61.034000000 MHZ
-10
|20
=3 |,
|-40
|50
|60
70
1
E‘J&gunh A gt A Lhsd e atap b b I ana Lo g A i Ll b
. sty dab ey - v ') A e o Hromrbla
=
100
-110
Start 1 MHz 230.9 MHZ/ Stop 2.31 GHz
Date: 4.MAY.2015 12:30:50
® RBW 100 kHz Delta 2 [Tl ]
VEW 300 kHz -50.16¢ dB
Ref -10 dBm Att 10 dB SWT 20 ms —-154.280000000 MHZ
-10 Marker| 1 [T1
27} B2 dBm
-0 420240000 GE
]
/1= N
|40
50
|60
-70
' r“h /
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® REW 100 kHz Marker 1 [T1 ]
VEW 300 kHz ~76.72 dBm

Ref -10 dBm Att 10 dB SWT 450 ms 5.002000000 GHz
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Start 2.5 GHz 450 MHz/ Stop 7 GHz

Date: 4.MAY.2015 13:30:40
ri Keysight Spectrum Analyzer - Swept SA [=n N
( RF 500 DC [ SENSE:INT] ALIGN AUTO [03:38:02 PM May 05, 2015 FErr S
Marker 1 23.722000000000 GHz ) Avg Type: Log-Pwr
5 ) Trig: FreeRun Avg|Hold:>1/1
PNO: Fast

IFGain:Low Atten: 10 dB

Mkr1 23.722 GHz NextPeak

10 dBidiv Ref 0.00 dBm -74.099 dBm —

Log

Next Pk Left

Stop 25.000 GHz
Sweep 58.53 ms (1001 pts)

Start 7.000 GHz
#Res BW 100 kHz #VBW 300 kHz
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Mode 3, Channel L

® REW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -77.57 dBm
Ref -10 dBm Attt 10 4B SWT 235 ms 776.824000000 MHZ
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Date: 4.MAY.2015 12:31:20
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VBW 300 kHz -50.73 dB
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Date: 4.MAY.2015 12:41:53

Page 45 of 75



Intertek FCC ID: 2AEHM-EM313
|C: 20096-EM 313

® REW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -76.33 dBm
Ref -10 dBm Attt 10 4B SWT 450 ms 4.417000000 GHz
-10
|-20
=3 |,
|-40
|-s0
|60
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1
bbb AR LA F‘Xmlnm- b d o) 1 kg a AR b At b Dbk s s
Mbﬂ"" W ~ Laiins ¥ Ay
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-100
-110
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Date: 4.MAY.2015 13:30:50
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Peak Search

Fﬁ Keysight Spectrum Analyzer - Swept SA
(I | SENSE:INT] [ ALIGN AUTO 03:37:44 PM M
Avg Type: Log-Pwr

PNO: Fast L, 1rg: FreeRun Avg|Hold:>1/1
IFGain:Low Atten: 10 dB

Mkr1 22.624 GHz NextPeak
-73.857 dBm - I

Next Pk Right
|

Next Pk Left

Mkr—CF

Start 7.000 GHz Stop 25.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 38.53 ms (1001 pts)

MG i File <0001_0002.png> saved
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®

Date:

Date:

Ref -10 dBm

Mode 3, Channel M

RBW 100 kHz

VBW 300 kHz

Att 10 4B SWT 235 ms

FCCID: 2AEHM-EM 313
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® REW 100 kHz Marker 1 [T1 ]
VEW 300 kHz ~76.16 dBm

Ref -10 dBm Att 10 dB SWT 450 ms ©.406000000 GHzZ
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Start 2.5 GHz 450 MHz/ Stop 7 GHz
Date: 4.MAY.2015 13:31:14
ri Keysight Spectrum Analyzer - Swept SA [=n N
( RF 500 DC [ SENSE:INT] ALIGN AUTO [03:37:35 PM May 05, 2015 FErr S
Marker 1 22.624000000000 GHz ) Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>1/1

PNO: Fast )
IFGain:Low _ Atten: 10 dB

Mkr1 22.624 GHz NextPeak

10 dBidiv Ref 0.00 dBm -73.857 dBm —

Log
o -
I I I O O B
| ]

Stop 25.000 GHz
Sweep 58.53 ms (1001 pts)

Start 7.000 GHz
#Res BW 100 kHz #VBW 300 kHz
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Mode 3, Channel H
® REBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -77.60 dBm

Ref -10 dBm Att 10 4B SWT 235 ms 213.428000000 MHZ
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® RBW 100 kHz Marker 1 [T1 ]
VEW 300 kHz -76.53 dBm
Ref -10 dBm Att 10 dB SWT 450 ms 4.021000000 GHz
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ri Keysight Spectrum Analyzer - Swept SA [ 3]
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Marker 1 23.920000000000 GHz . Avg Type: Log-Pwr

PNO: Fast (5 1rig: Free Run Avg|Hold:>1/1
- ——
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Mode 4

® REW 100 kHz Marker 1 [T1 ]
VEW 300 kHz ~24.09 dBm
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Mode 5
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Mode 6

® REBW 100 kHz Delta 2 [T1 ]
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8. Power line conducted emission

FCCID: 2AEHM-EM 313
IC: 20096-EM 313

Test result: Pass
8.1Limit
Conducted Limit (dBuV)
Frequency of Emission (MHz
QP AV
0.15-0.5 66 to 56* 56 to 46 *
0.5-5 56 46
5-30 60 50
* Decreases with the logarithm of the frequency.
8.2 Test configuration
EUT
+ Peripheral !
i devices I__|
" LISN | LISN EMI receiver

X For table top equipment, wooden support is 0.8ightéable

[_] For floor standing equipment, wooden support 1srOheight rack.
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8.3 Test procedure and test set up

The EUT are connected to the main power througheaimpedance stabilization network
(LISN). This provides a 50/50uH coupling impedance for the measuring equignigre
peripheral devices are also connected to the nwirepthrough a LISN that provides a
50Q/50uH coupling impedance with &Xermination.

Both sides (Line and Neutral) of AC line are chetk® maximum conducted interference.
In order to find the maximum emission, the relapesitions of equipment and all of the
interface cables must be changed according to AMSL4 on conducted measurement.
The bandwidth of the test receiver is set at 9 kHz.
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8.4 Test protocol

cﬁl?ﬁ! EN22CP EN22AV
. \ |
40 :
20 | pry ¥ e [“‘ Y MY f »
i ! o .\' | | : ”
10 A ' .
i . ;'|+- f
A !
10 T W_ l ARy
-20 . .
0.15 10 10.0 300
MHz
Frequency| Correct Factor Corrected Reading Limit Margin
(dB) (dBuV) (dBuV) (dB)
QP AV QP AV QP AV
0.36 (N) 3.00 14.25 -6.89| 58.6D 48.69 | 44.44| 55.58
0.60 (L) 3.00 13.67 -7.68| 56.00 46.00 | 42.33| 53.68
0.78 (L) 3.00 13.84 -7.11) 56.00 46.00 | 42.16| 53.11
16.04 (N) 3.00 26.26 21.35 60.0050.00 | 33.74| 28.65
20.04 (L) 3.00 25.02 24.53 60.0050.00 | 34.98| 25.47
24.05 (N 3.00 20.03 17.67 60.0050.00 | 39.97| 32.33
Remark: 1. Correction Factor (dB) = LISN Factor Y@BCable Loss (dB).
2. Margin (dB) = Limit - Corrected Reading.
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9. Number of Hopping Frequencies

Test result: Pass

9.1 Limit

Number of Hopping Frequencies in the 2400-2483.5%zNMEInd shall use at least
15 channels.

9.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

9.3 Test procedure and test setup

The channel number per FGT5.247(a)(1)(iii) is measured using the Spectrunalyaer
with RBW=1MHz, VBW>RBW, Sweep = auto, Detector = peak, Trace = mad.hol
The EUT was tested according to DA 00-705 (Filing Measurement Guidelines for
Frequency Hopping Spread Spectrum Systems).
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9.4 Test protocol

FCCID: 2AEHM-EM 313

IC: 20096-EM 313

Mode

Channel Number

Limit

79

>15

Att 10 4B

RBW 300 kHz Marker 1 [T1
VBW 3 MHz
SWT 2.5 ms

]

-28.56 dBm
2.430000000 GHz

]

il

T

177

IRkl

LAl

ViV

VT

rt 2.4 GHz

3 MHz/

Date: 24 .MAR.Z015 18:21:34
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® EBW 300 kHz Marker 1 [T1 ]
VBW 3 MHz -28.62 dBm

Ref -20 dBm Att 10 dB SWT 2.5 ms 2.430000000 GHz

-20

X

_ P A YA W WA U W . Y O e A N e o W N O s T s S S O . W e W4 WA e WY e W 1 W Y
3= |,

50

60

70

80

50

F-100

F-110

-120

Start 2.43 GHz 3 MHz/ Stop 2.46 GHz

Date: 24.MAR.Z2015 18:23:28

® RBW 300 kHz Marker 1 [T1 ]
VBW 3 MHz -28.69 dBm
Ref -20 dBm Att 10 dB SWT 2.5 ms 2.460000000 GH=z
-20
|
3 W S W i O T W N W W W I W Y T W o (Y WA AL W Y
AR R AR A
&= |,

--50

‘ﬁ

F-80

F-50

F-100

F-110

-1z20

Start 2.46 GHz 2.3 MHz/ Stop 2.483 GHz

Date: 24.MAR.2015 18:25:10
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Mode Channel Number Limit
5 79 >15
® RBW 300 kHz Marker 1 [T1 ]
VBW 1 MH=zZ -73.84 dBm
Ref -20 dBm Att 10 dB SWT 2.5 ms 2.400000000 GHz

-20

[ VY TV N TN T TN N Ty ]

F-80

90

F-100

F-110

-1z0

Start 2.4 GHz 3 MHz/ Stop 2.43 GHz

Date: 24 .MAR.Z015 17:58:02
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@

Ref -20 dBm

FCCID: 2AEHM-EM 313
IC: 20096-EM 313

RBW 300 kHz
WBW 1 MHz
SWT 2.5 ms

Marker 1 [T1

-28.27 dBm

Att 10 dB 2.430000000 GH=z

-20
|

s

VYV

\ﬁ”\/“\r*\/”\uf“\t“AUNM\lwwiﬂwaxavx

F-40

oy
~ A A= Ata

--50

70

F-50

F-100

F-110

-1z20

Start 2.43 GHz

Date: 24.MAR.2015

Ref -20 dBm

3 MHz/ Stop 2.46 GHz

158:00:33

RBW 300 kHz
WBW 1 MHz
SWT 2.5 ms

Marker 1 [T1

-30.23 dBm

Att 10 dB 2.460000000 GHz

-20

L

l.v

F-40

Y VO W N

Lo AR
x/V\

--50

- 60

70

F-80

F-50

F-100

F-110

-1z20

Start 2.46 GHz

Date: 24.MAR.2015

2.3 MHz/ Stop 2.483 GHz

158:02:00
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Mode Channel Number Limit

6 79 >15

® RBW 300 kHz
VEW 1 MHz

Ref -20 dBm Att 10 4B SWT 2.5 ms

-20

b NN K4 AT AVav

90

F-100

F-110

-1z0

Start 2.4 GHz 3 MHz/ Stop 2.43 GHz

Date: 24 .MAR.Z015 17:25:37
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®

Date:

Date

EBW 300 kH=z

FCCID: 2AEHM-EM 313

Page 63 of 75

VBW 1 MHz
Ref -20 dBm Att 10 4B SWT 2.5 ms
-20
_ A A e A .
RV ATV RTA Vel Ve AV aivy VAT A AV VA VA AV AR VAR v RV LV VAV ARTL CU T
-a0
50
60
70
80
F-90
-100
F-110
-1z0
Start 2.43 GHz 3 MHz/ Stop 2.46 GHz
24 . MAR.2015 17:26:15
EBW 300 kH=z
VBW 1 MHz
Ref -20 dBm Att 10 4B SWT 2.5 ms
-20
wv _I‘\H\J'mn. WaN ‘v-"_\]" et J"\.V:-'\.vm MVN“MVM eV ki
-a0 \
50 \
|
70
80
F-90
100
F-110
-1z0
Start 2.46 GHz 2.3 MHz/ Stop 2.483 GHz
: 24 _MAR.2015 17:27:01
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10. Dwell Time

Test result: Pass

10.1 Limit

The dwell time on any channel shall not be greidi@n 0.4 seconds within a period of 0.4
seconds multiplied by the number of hopping chameeiployed. Frequency hopping
systems may avoid or suppress transmissions ortiaypar hopping frequency provided
that a minimum of 15 channels are used.

10.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

10.3 Test procedure and test setup

Dwell time per FCC§ 15.247(a)(1)(iii) is measured using the Spectrumalger with Span
=0, RBW=1MHz, VBW>-RBW, Sweep can capture the entire dwell time, Detet peak,

Trace = max hold.
The EUT was tested according to DA 00-705 (Filing Measurement Guidelines for

Frequency Hopping Spread Spectrum Systems).
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10.4 Test protocol

Channel Mode Time of Occupancy Limit
(ms) (ms)
M 8DPSK_DH1 128 <400

Dwell time for single hop: 0.40ms; Hopping numberthin 1sec: 32hops/3.16s;
Test Time Period: 0.4*79=31.6sec;
The Maximum Occupancy Time within 31.6s: 0.40* B26) * 31.6= 128ms

® RBW 1 MHz Delta 2 [Tl ]
VBW 3 MHz 0.32 dB
Ref -10 dBm Att 10 4B SWT 1 ms 404.000000 ns
-10 Marker| 1 [T1
-641 97 dBm
L >0 Qoohon o
.
F-40
F-50
F-60
y F
-70
L do—t I .Jhﬁdb Pl I L
F-3%0 n‘
F-100
-110

Center 2.402 GHz 100 ns/

Date: 4.MAY.Z01l5 14:29:32Z2
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® RBW 1 MEz
VBW 3 MHz

Ref -10 dBm Att 10 dB SWT 3.16 s

-10

20

THG —4pB|- 1 HEB:
oE |

-

(L)

Center 2.402 GHz 316 ms/

Date: 4.MAY.2015 13:42:39

Channel Mode Time of Occupancy Limit
(ms) (ms)
M 8DPSK_DH3 250.5 <400

Dwell time for single hop: 1.67ms; Hopping numberthin 1sec: 15hops/3.16s;
Test Time Period: 0.4*79=31.6sec;
The Maximum Occupancy Time within 31.6s: 1.67* @%6) * 31.6= 250.5ms

® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz -5.50 4B
Ref -10 dBm Att 10 dB SWT 3 ms 1.670000 ms

-10 Marker| 1 [T1

-66}418 dBm
20 000

L e
Jaa.ci

40

F-50

F-60

F-70

Center 2.402 GHz 300 ps/

Date: 4.MAY.2015 13:36:50
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® RBW 1 MEz
VBW 3 MHz

Ref -10 dBm Att 10 dB SWT 3.16 s
-10
F-20

B TRd -dol B

mid

Center 2.48 GHz 316 ms/

Date: 4.MAY.2015 13:48:39

Channel Mode Time of Occupancy Limit
(ms) (ms)
M 8DPSK_DH5 321.2 <400

Dwell time for single hop: 2.92ms; Hopping numberthin 1sec: 11hops/3.16s;
Test Time Period: 0.4*79=31.6sec;
The Maximum Occupancy Time within 31.6s: 2.92* @16) * 31.6= 321.2ms

® RBW 1 MHz Delta 2 [T1 ]
VBW 3 MHz 39.89 dB
Ref -10 dBm Att 10 dB SWT 5 ms 2.920000 ms

-10 Marker[ 1 [Tl

—66}25 dBm
10shoq

F-20

- k
o= [,

e

F-40

50

60

70

i

Center 2.402 GHz 500 nus/

Date: 4.MAY.2015 13:37:27
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® RBW 1 MEz
VBW 3 MHz

Ref -10 dBm Att 10 dB SWT 3.16 s
-10
20

R | TRG P9l dBm

140

150

-110

Center 2.402 GHz 316 ms/

Date: 4.MAY.2015 13:49:089
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11. Occupied Bandwidth

Test Status: Pass

11.1 Test limit

None

11.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

™

Antenna connector

11.3 Test procedure and test setup
The occupied bandwidth per RSS-Gen Issue 3 ClaBsk was measured using the

Spectrum Analyzer with the RBW close to 1% of thkested span, VBW = 3 * RBW
Detector = Sample, Sweep = Auto.
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11.4 Test protocol

Temperature
Relative Humidity

26C

55 %

FCCID: 2AEHM-EM 313

IC: 20096-EM 313

M ode

CH

(kH2)

Occupied Bandwidth

876

882

876

@

Ref -10 dBm

Channel L

RBW 30 kHz
WBW 100 kHz

Att 10 dB SWT 5 ms

Marker

2.

1 [Tl
-26
401994

1
.13
000

cBm
GHz

-10

F-20

OBWa7 6|

Temp 1

000000

[T1 OB
=7

oo
171
Q

kHz

B

.

2]

Temp 2

401556
[T1 OB

oo
7]

GHz

== |,

F-40

-

N,

2

=
- 402432

=)
0o

TIET
GHz

F-50

>

w

- 60

N

e

x

F-80

il

N

90

F-100

-110

Center 2.402 GHz

Date: 4.MAY.2015 11:59:32

300 kHz/
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®

Date:

®

Date:

Channel M

FCCID: 2AEHM-EM 313

RBW 30 kHz Marker 1 [T1 ]
WBW 100 kHz -28.58 dBm
Ref -10 dBm Att 10 4B SWT &5 ms 2.44055%4000 GHz
-10 OBW882L.000000D00 kHz
Temp 1| [T1 OBW]
20 —Aeleg dueg
2]-440556p00 GHz
Temp 2| [T1 OBW]
|20 r 3
T~ =TT F L7 oW
/\{ 2]-441438p00 GH=z
a0 A,
A
;5«/ T2
7 Y
- bh N
- AN n/\/ \N\\U\ Iy,
L T )
F-80
F-90
F-100
-110
Center 2.441 GHz 300 kHz/ Span 3 MHz
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Intertek

FCCID: 2AEHM-EM 313

IC: 20096-EM 313
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(kH2)
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Intertek FCC ID: 2AEHM-EM313
|C: 20096-EM 313
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Intertek FCC ID: 2AEHM-EM313
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