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9.7 Band Edge

9.7.1 Test Requirement:
FCC CFR 47 Rule Part 15.247 (d)

ISED RSS-247 [5.5]

9.7.2 Test Method:
Measurements were performed according to the procedure defined in ANSI C63.10:2013
Section 7.8.

Spectrum analyzer settings:

Span = wide enough to capture the peak level of the emission operating on the channel closest
to the band edge, as well as any modulation products which fall outside of the authorized band
of operation

RBW = 100 kHz
VBW = 300 kHz
Sweep = Auto

Detector function = Peak

Trace = Max Hold

The trace was allowed to stabilize. The marker was set on the emission at the band edge, or on
the highest modulation product outside of the band, if this level is greater than that at the band
edge. The delta marker function was set and the marker-to-peak function moved to the peak of
the in-band emission.

With the same instrument settings, the hopping function of the EUT was enabled and the trace
was allowed to stabilize. The same procedure listed above was used to determine if any
spurious emissions caused by the hopping function complied with the specified limit.

Sample Calculations:

Cable losses are accounted for directly on the spectrum analyzer.

Corrected Amplitude: Amplitude (Analyzer level) + CL (Cable losses) — Amplifier Gain = -25
dBm + 5 dB = -20dBm.

9.7.3 Limits:
The maximum level is at least 20dBc with measurements taken with the EUT in pseudorandom
hopping mode and with hopping mode disabled.

9.7.4 Test Results:
Pass.
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9.7.5 Test Data:

Agilent Spectrum Analyzer - Swept SA

2A 2.06000000 MHz

Ref 20.00 dBm

FCC ID: C3K1855
IC ID: 3048A-1855

#Avg Type: RMS
PNO: Wide -—»— 17 Free Run AvglHold: 100100

IF Gain:Low #Atten: 30 48

Span 10.00 MHz

#VBW 300 kHz Sweep 2.000 ms (30001 pts

23999350 GHz |
2,060 0 MHz | (4]

¥ FUNCTION FUNCTION WiDTH FUMCTION VALUE
46,654 dBm

67,825 dB |

Agllent Specirum Analyzer - Swepl SA

¥

Marker 1 2.39950?33333 GHz

#Avg Type: RMS
Trig: Free Run Avg|Hold: 100/100

BAtten: 30 dB

PNO: Wide -—»—
IFGain:L ow

Span 10.00 MHz

#VBW 300 kHz Sweep 2.000 ms (30001 pts

2399607 3 GHz |
23920 MHz | (4}

FUNCTION  FUNCTION WIDTH FUNCTION VALUE ~
47,850 dBm |

56,722 dB)

MSG

STATUS

Figure 9-31 Low Channel Band edge: 2-DH5 Mode (Hopping disabled)
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Agllent Specirum Analyzer - Swepl SA

¥

Marker 1 2.3995?56855? GHz

div__Ref 20.00 dBm

#Avg Type: RMS
Trig: Free Run

PNO: Wide -—»—
BAtten: 30 dB

IFGain:L ow

S

P e P A ot i e P et b A

#VBW 300 kHz

Sweep 2.000 ms (30001 pts

FCC ID: C3K1855
IC ID: 3048A-1855

Avg|Hold: 100/100

= OowLOoD-NN0AW

['WKR MODE TRC SCL %
| 23995757 GHz |
2 e

24237 MHz| (4}

Y FUNCTION FUNCTION WIDTH
47,446 dBm |
55,905 dB|

FUNCTION VALUE ~

MSG

STATUS

Figure 9-32 Low Channel Band edge: 3-DH5 Mode (Hopping disabled)

Agilent Spectrum Analyzer - Swept S5A
. %

Marker 2 A -6.627000000 MHz

v Ref 20.00 dBm
a1

#Avg Type: RMS

Trig: Free Run
#Atten: 30 dB

PNO: Wide -—»—

IFGain:Low

A
ed e e R e v e

#VBW 300 kHz

Hodt e NN Pl

Avg|Hold: 100/100

AT st P

Span 10.00 MHz
Sweep 2.000 ms (30001 pts

7 FUNCTION | FUNCTION WIDTH
GHz | 43,557 dBm |
MHz | {4} 50,854 dB |

FUNCTION VALUE ~

STATUS

Figure 9-33 High Channel Band edge: 1-DH5 Mode (Hopping disabled)
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Agilent Spectrum Analyzer - Swept SA
T

Marker 1 2.486605666667 GHz o #Avg Type: RMS

FCC ID: C3K1855
IC ID: 3048A-1855

01:55:0%5 PM M 14, 2015

PNO: Wide -+— 1rig:Free Run Avg|Hold: 100100
IFGain:l ow BAtten: 30 dB

. 7 C
iiv__Ref 20.00 dBm dBm

LT AT "y

Span 10.00 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (30001 pts

MER

MODE| TRC SCL FUNCTION FUNCTION WADTH FUNCTION VALUE ~

48,836 dBm |
57.741 dB|

STATUS

Aglle

it Spectrum Analyzer - Swept SA

Marker 1 2.485284000000 GHz . #hvg Type: RMS

PHO: Wide -+- 1rig:Fres Run Avg|Hsld: 100/100
IFGain:Low #Atten: 30 B

) dBidi Ref 20.00 dBm

i,
‘.ﬂr-\

Wirpor

Span 10.00 MHz
#VBW 300 kHz Sweep 2.000 ms (30001 pts

FUNCTION FUNCTION WIDTH FUNCTION V¥ ~

et s e S A 3 e e A e =

M5G

STATUS

Figure 9-35 High Channel Band edge: 3-DH5 Mode (Hopping disabled)
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Agilent Spectrum Analyzer - Swept SA

Marker 1 2.3999?400000'] GHz

Ref 20.00 dBm

] .l;lvg Type: RMS
Avg|Held: 1001100

Trig: Free Run

PNO: Wid, ——
. #Atten: 30 4B

IFGain:Low

L S

#VBW 300 kHz

FCC ID: C3K1855
IC ID: 3048A-1855

Span 10,00 MHz
Sweep 2.000 ms (30001 pts

MER MODE| TRC SCL

4,030 7 MHz!(8)

N N[ 1] f] 9740 GHz
2 IXAEREAIY
3 1
4
5
6
T
8
9
10
11
<

¥ FUNCTION
47.741 dBm |
58724 dB|

FUNCTION WIDTH

et
0

FUNCTION VALUE

<

M5G

STATUS

Figure 9-36 Low Channel Band edge 1-DH5 Mode (Hopping enabled)

Agilent Spectrum Analyzer - Swept SA
e -

Marker 1 2.39918733333 GHz

Ref 20.00 dBm

#Avg Type: RMS

PNO: Wida -=— Trig:Free Run
IF Gain:Low #Atten: 30 dB

Avg|Hold: 100/100

Span 10.00 MHz
Sweep 2.000 ms (30001 pts’

FUNCTION WIDTH

FUNCTICN VALLE -

STATUS

Figure 9-37 Low Channel Band edge 2-DH5 Mode (Hopping enabled)
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Agilont Spectrum Analyzer - Swopl SA

T . - “ fva Tyse: VS
Marker 12.399672000000 GHz |, AL
IFGain:L ow #Atten: 30 dB

Ref 20.00 dBm

e B g ol e e e

Span 10.00 MHz,
#VBW 300 kHz Sweep 2.000 ms (30001 pts

FUNCTION FUNCTION WIDTH FUNCTION VALUE

23988720 GHz | A8.767 dBm |
2982 3 MHz (8) 56682 dB |

STATUS

#Avg Type: RMS
PNO: Wide -+ 1rig:Free Run Avg|Hold: 100/100
IF Gain:Low #Atten: 30 dB

Ref 20.00 dBm

A1

AR APV AARA AP N e

Span 10.00 MHzZ
Sweep 2.000 ms (30001 pts

Center 2.483500 GHz
#Res BW 100 kHz #VBW 300 kHz

FUNCTION FUNCTION WIDTH FUNCTION VALLE

2484 604 3 GHz | £0.056 dBm |
46137 MHz [(A) 61.566 dB |

L STATUS

Figure 9-39 High Channel Band 1-DH5 Mode (Hopping enabled)
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Agllent Spectrum Analyzer - Swepl 5A

T 2 FAE LIGH 8L 02:17: 14 PM My 14, 2019
Marker 2 A -8.101666667 MHz 7 #Avg Type: RMS

PNO: Wide -»— 1rig:Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

b S e e e e —a Coar SEURRER s S s e S Sy

Span 10.00 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (30001 pts
MER MODE TRC SCL Y FUNCTION FURCTION WIDTH FUNCTION VALUIE ~
[ 24869117 GHz|  -49.401 dBm|
"2 81017 MHz|(8)  67.213 dB)
3 [ I
4
5
6
7
8
9
10
11 | e
< »
MSG STATUS

Figure 9-40 High Channel Band 2-DH5 Mode (Hopping enabled)

Agilent Spectrum Analyzer - Swopl SA

Mar ] 3 7 . 2 o Ilm'g Type: RMS
Marker 1 2.484763666667 GHz e O L e
IFGain:Low #Atten: 30 dB

Ref 20,00 dBm
£ 247

T e N W T L = ey v

#VBW 300 kHz Sweep 2.000 ms (30001 pts

FUMCTION WIDTH FUNCTION VALUE ~

2.4: 7637 GHz -48 963 dBm |

| 1 | I
m I f i 46410 MHz|(8) 56002 dB]
4
5
6
7
8
9
10
1

M5G STATUS

Figure 9-41 High Channel Band 3-DH5 Mode (Hopping enabled)
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9.8 Conducted Spurious Emissions

9.8.1 Test Requirement:
FCC CFR 47 Rule Part 15.247 (d)

ISED RSS-247 [5.5]

9.8.2 Test Method:
Measurements were performed according to the procedure defined in ANSI C63.10:2013
Section 7.8.

Spectrum analyzer settings:

Span = 30 M- 12 GHz; 12 G- 25 GHz

RBW =1 MHz

VBW = 3 MHz

Sweep Time = Auto

Sweep Points= 30000

Detector function = Peak

Trace = Max Hold

If an emission is found within 3dB of the limit or exceeding the limit, reduce the RBW to 100 kHz
for the final measurements.

The trace was allowed to stabilize. The marker was set on the peak of any spurious emission
recorded. The level displayed had to comply with the limit specified.

Sample Calculations:

Cable losses are accounted for directly on the spectrum analyzer.

Corrected Amplitude: Amplitude (Analyzer level) + CL (Cable losses) = -25 dBm + 5 dB = -
20dBm.

9.8.3 Limits:
The maximum spurious emission shall be at least 20dBc.

9.8.4 Test Results:

Pass
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9.8.5 Test Data:
Agllent Spectrum Analyzer - Swept SA
o -
Marker 1 6.291108000000 GHz
PNO: Fasi ~—»—  Trig:Free Run
IFGain:Low BArten: 30 dB

v Ref 20.00 dBm

#VBW 3.0 MHz

.!avg Type: RMS TRACE
Avg|Hold: 100/100

FCC ID: C3K1855
IC ID: 3048A-1855

0253618 PM Mar 14, 2019

Stop 12.000 GHz
Sweep 20.00 ms (30001 pts;

STATUS

Agllent Spectrum Analyzer - Swept SA

Marker 1 23.6?48655666? GHz

PHO: Fast -—»—  Trig:Free Run
IFGain:Low WAtten: 30 dB

Ref 20.00 dBm

Start 12.000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz

#Avg Type: RMS
Avg|Hold: 1004100

Stop 25.000 GHz
Sweep 34.00 ms (30001 pts

Iusc

STATUS

Figure 9-43 Conducted Spurious Emissions 12-25 GHz: 1-DH5 Mode (Ch. 0)

Report#: R-TR516-FCCISED-BT-2

Issued: July 15, 2019
Microsoft EMC Laboratory

Page 49 of 81



B8 Microsoft

FCC ID: C3K1855
IC ID: 3048A-1855

Agilent Spectrum Analyzer - Swept SA
o : : RE HSEINT 1 03:09:45 PM My 14, 2019
Marker 1 6.338589000000 GHz #Avg Type: RMS
PHO: Fasi -+  Trig:Free Run Avg[Held: 100/100
IFGain:Low #Aten: 30 dB

gidiv  Ref 20,00 dBm

Stop 12.000 GHz
#VBW 3.0 MHz Sweep 20.00 ms (30001 pts

STATUS

lp‘lcnl Specirum Analyzer - Swepl SA
arker % K 3 #Avg Type: RMS
Marker 1 22.605833333333 GHz B 7igFresRun AveiHold: 100i100
IFGain:Low #Atten: 30 4B

03:11:01 PM

Ref 20.00 dBm

Start 12.000 GHz

Stop 25.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 34.00 ms (30001 pts;

STATUS

Figure 9-45 Conducted Spurious Emissions 12-25 GHz: 1-DH5 Mode (Ch. 39)
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Agilent Spectrum Analyzer - Swept SA

. i - RE HEEINT H 03:12:38 PM M 14, 2019
Marker 1 6.246021000000 GHz #Avg Type: RMS T

PNO: Fast —+— 1rig:Free Run Avg|Hold: 1001100

IF Gain:Low #Amen: 30 dB

Ref 20.00 dBm

Stop 12.000 GHz
#VBW 3.0 MHz Sweep 20.00 ms (30001 pts;

Iusc. STATUS

Figure 9-46 Conducted Spurious Emissions 30-12000 MHz: 1-DH5 Mode (Ch. 78)

Agilent Spectrum Analyzer - Swepl SA
L F

[ : 5 . #Avg Type: RMS
Marker 1 23.696966666667 GHz B rreeRun M;l’Ho‘l’::‘lDﬂHw
IFGaln:Low #Arten: 30 dB
Mkr1
Bidi Ref 20.00 dEm

Start 12.000 GHz ' Stop 25.000 GHz
[#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 34.00 ms (30001 pts

|M5¢. STATUS

Figure 9-47 Conducted Spurious Emissions 12-25 GHz: 1-DH5 Mode (Ch. 78)
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Agilent Spectrum Analyzer - Swepl 5A

Marker 1 5.8135050']000 GHz

Bidi Ref 20.00 dBm

FCC ID: C3K1855
IC ID: 3048A-1855

02:40:40 PM Mar 14, 2015

#Avg Type: RMS

PNO: Fast = Trig:Free Run
IFGain:Low #Atten: 30 dB

#VBW 3.0 MHz

STATUS

AvglHold: 160/100

Stop 12.000 GHz
Sweep 20.00 ms (30001 pts)

Figure 9-48 Conducted Spurious Emissions 30-12000 MHz: 2-DH5 Mode (Ch. 0)

Agilent Specirum Analyzer - Swepl SA

Marker 1 24.367333333333 GHz

Ref 20.00 dBm

'Start 12.000 GHz
#Res BW 1.0 MHz

Ii'Avg Type: RMS
Avg|Held: 100100

PNO: Fasi —+- Trig:Free Run
IFGain:Low #Atten: 30 dB

#VBW 3.0 MHz

Stop 25.000 GHz
Sweep 34.00 ms (30001 pts)

Iusc.

STATUS

Figure 9-49 Conducted Spurious Emissions 12-25 GHz: 2-DH5 Mode (Ch. 0)
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Agilent Spectrum Analyzer - Swept SA
L xr r

: : ARE HEE TN ALTGH AUT 03:03: 16 PM Mar 14, 2019
Marker 1 5.856996000000 GHz #Avg Type: RMS
PHO: Fasi —+—  Trg:Free Run Avg|Held: 100/100
IFGain:Low #Atten: 30 dB
Mkr1 3.
Rer 20.00 dBm

Stop 12,000 GHz
#VBW 3.0 MHz Sweep 20.00 ms (30001 pts;

Msa STATUS

#Avg Type: RMS
PNO: Fast ~»- 1rig:Free Run Avg|Held: 100/100
IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

Stop 25.000 GHz
#VEW 3.0 MHz Sweep 34.00 ms (30001 pts

MSG STATUS

Figure 9-51 Conducted Spurious Emissions 12-25 GHz: 2-DH5 Mode (Ch. 39)
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lﬁhm Spectrum Analyrer - Swepl SA

~ > B #Avg Type: RMS
Marker 1 5750862000000 GHz |- g TRe RS

IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

Stop 12.000 GHz
#VBW 3.0 MHz Sweep 20.00 ms (30001 pis

s STATUS

" WAvg Type: RMS
PNO: Fasi -  1rig: Fres Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Stop 25.000 GHz
#Res BW 1.0 MHz #VEBW 3.0 MHz Sweep 34.00 ms (30001 pts

usG i Alignment Completed

Figure 9-53 Conducted Spurious Emissions 12-25 GHz: 2-DH5 Mode (Ch. 78)
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Aglient Spectrum Analyzer - Swepl 5A

Marker 1 2.616717000000 GHz : #Avg Type: RMS
PNO: fast ~»- Trig:Free Run Avg|Held: 1001100

IFGain:Loe #Arten: 30 dB

Bidi Ref 20.00 dBm

Stop 12.000 GHz
#VBW 3.0 MHz Sweep 20.00 ms (30001 pts

MSG STATUS

ALIGN 02:46:29 PM M 14, 20119
#Avg Type: RMS = 3

PNO: Fast ~»—  Trig: Fres Run Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Mkr1

Stop 25.000 GHz
#VEW 3.0 MHz Sweep 34.00 ms (30001 pts|

MSG STATUS

Figure 9-55 Conducted Spurious Emissions 12-25 GHz: 3-DH5 Mode (Ch. 0)
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Agllent Specirum Analyzer - Swept SA

Marker 1 5.?9555[}000000 GHz

PHO: Fast -—»— 1rig:Free Run
IFGain:Low BArten: 30 dB

/Bidiv_ Ref 20.00 dBm

Start 30 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz

) iAvg Type: RMS
Avg[Hold: 1001100

FCC ID: C3K1855
IC ID: 3048A-1855

03:07:30 PM M 14, 2019

Stop 12.000 GHz
Sweep 20.00 ms (30001 pts;

Iusc, STATUS

Figure 9-56 Conducted Spurious Emissions 30-12000 MHz: 3-DH5 Mode (Ch. 39)

Agilent Spectrum Analyzer - Swep! SA

Marker 1 23.821333333333 GHz .
PHO: Fast —s— Trig:Free Run

IF Gain:Low #Atten: 30 dB

Ref 20.00 dBm

Start 12.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz

MS0 STATUS

iavg Type: RMS
AvglHold: 1001100

Stop 25.000 GHz
Sweep 34.00 ms (30001 pts

Figure 9-57 Conducted Spurious Emissions 12-25 GHz: 3-DH5 Mode (Ch. 39)
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Agilont Spectrum Analyzer - Swopi SA

Marker 1 5,5?585000000 GHz
PHO: Fast -+ Trig:Free Run
IFGain:Low #Atten: 30 dB

Bidi Ref 20.00 dBm

Start 30 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz

FCC ID: C3K1855
IC ID: 3048A-1855

#Avg Type: RMS
Avg|Held: 100/100

Stop 12.000 GHz
Sweep 20,00 ms (30001 pts)

[nss

STATUS

Figure 9-58 Conducted Spurious Emissions 30-12000 MHz: 3-DH5 Mode (Ch. 78)

l;ihm Spectrum Analyzer - Swepl SA

‘Marker 1 23]534555555? GHz
PNO: Fast ~»-  Trig:Free Run
IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

Start 12.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz

#Avg Type: RMS

03:39:10 PM Mar 14, 2019

Avg|Held: 100100

Mkr1

Stop 25.000 GHz
Sweep 34.00 ms (30001 pts;

|use.

STATUS

Figure 9-59 Conducted Spurious Emissions 12-25 GHz: 3-DH5 Mode (Ch. 78)
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9.9 Radiated Spurious and Band Edge Emissions

9.9.1 Test Requirement:
FCC CFR 47 Rule Part 15.247 (d)

ISED RSS-247 [5.5] and RSS GEN [8.9]

9.9.2 Test Method:

Measurements were performed according to the procedure defined in KDB 558074 - Guidance
for Performing Compliance Measurements on Digital Transmission Systems (DTS) Operating
Under §15.247 V04 and ANSI C63.10 2013.

Radiated spurious measurements are made from 30MHz to the 10th harmonic of the
fundamental frequency of the transmitter. Measurements below 30MHz were not performed
since the radio circuitry of the EUT does not contain clocks below 30MHz. The limit for radiated
spurious emissions is per 15.209 and RSS-247 [5.5]. Additionally, emissions found in the
restricted bands listed in 15.205 and RSS-Gen were tested for compliance per limits in 15.209
and RSS-Gen.

The EUT was tested near the low, middle and high channels of operation in each sub band.
Guidelines in ANSI C63.10:2013 were followed with respect to maximizing the emissions.

A pre-amp and a high pass filter were required for this test, in order to provide the measuring
system with sufficient sensitivity. The peak reading of the emission, after being corrected by the
antenna factor, cable loss, pre-amp gain, etc., is the peak field strength.

Both horizontal and vertical antenna polarizations were investigated. Worst case maximized
data is shown in this test report.
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Restricted Band-Edge Emissions
Peak Measurements

Spectrum Analyzer Settings:

RBW= 1 MHz

VBW= 3 MHz

Trace Mode: Peak Detector (Max Hold)
Span= 2310 — 2500 MHz

Sweep Points = 401

Sweep Time = Auto

Average Measurements (Reduced Video Bandwidth Method)
Spectrum Analyzer Settings:

RBW= 1 MHz

VBW= 2 kHz

VBW Mode = Linear

Trace Mode: Peak Detector (Max Hold)
Span= 2310 — 2500 MHz

Sweep Points = 401

Sweep Time = Auto

Sweep Count = 200

Radiated Spurious Emissions
Spectrum Analyzer Settings:

30 MHz- 1 GHz:

RBW= 120 kHz

VBW = 3 X RBW

Trace Mode: Peak Detector (Max Hold). Final measurements performed using QP Detector.
Span= 30 MHz- 1 GHz

Sweep time= Auto

Sweep points = 2 x Span/RBW

Above 1 GHz:

RBW= 1 MHz

VBW= 3 MHz

Trace Mode: Peak Detector (Max Hold) and RMS Average Detector (Max Hold)
Span= 1- 18 GHz and 18- 26.5 GHz.
Sweep time= Auto

Sweep points = 2 x Span/RBW

Final Measurements above 1 GHz
Peak Measurements

Spectrum Analyzer Settings:

RBW= 1 MHz

VBW= 3 MHz

Trace Mode: Peak Detector (Max Hold)
Span= wide enough to encompass the emission
Sweep Points =2 2 x Span/RBW

Sweep Time = Auto
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RMS Average Measurements — Other Spurious Emissions
Spectrum Analyzer Settings:

RBW= 1 MHz

VBW= 3 x RBW

Detector= RMS

Span= wide enough to encompass the emission

Sweep points= 2 x Span/RBW

Sweep time = auto

Trace= Average at least 100 traces

Trace Averaging Type= power (RMS)

The duty cycle correction factor is added to the emission level.

Average Measurements — Harmonic Emissions

Spectrum Analyzer Settings:

RBW= 1 MHz

VBW= 3 x RBW

Detector= Peak

Span= wide enough to encompass the emission

Sweep points = auto

Sweep time = 2 x Span/RBW

Trace= Max Hold

The normal operational duty cycle correction factor is added to the emission level.

Sample Calculations:
Field Strength Level: Amplitude (Analyzer level) + AFCL (Antenna Factor and Cable losses) —
Amplifier Gain = 50 dBuV + 33 dB — 25 dB = 58dBuV/m.

Duty Cycle for spurious emissions:

Duty Cycle (%) = [(Ton) / (Ton +Tor)] *100

If duty cycle >98% then the correction factor is 0, else the correction factor is calculated as
follows.

Duty Cycle Correction Factor = 10 log*(1/DC) =10 log (1/0.92) =0.362dB

Average Measurements for spurious emissions:
Peak Amplitude + AFCL (Antenna Factor and Cable Losses) — Amplifier Gain + Duty Cycle
Correction Factor = 50dBuV + 33 dB — 25 dB + 0.36 dB = 58.36 dBuV/m

Duty Cycle for harmonic frequencies:

DH5 packet length per channel is 3.125ms, therefore in 100ms there are 32 time slots. Across
the minimum number of 20 channels, the worst case (i.e. round up) utilization for any channel is
2 times. Transmit time = 2 x 2.86ms = 5.72ms. Per FCC 15.35 (c), average measurements are
integrated over 100ms.

Duty Cycle Correction Factor = 20xlog(5.72ms/100ms) = 24.85 dB
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Average Measurements for harmonic frequencies:
Peak Amplitude + AFCL (Antenna Factor and Cable Losses) — Amplifier Gain + Duty Cycle
Correction Factor = 50 dBpV + 33 dB — 25 dB — 24.85 dB = 33.15 dBpV/m

9.9.3 Limits:
Frequency Field Strength Measurement Distance | Corrected Field Strength for
(MHz) (MV/m) (meters) 3m measurement distance
(dBpV/m)
0.009-0.490 | 2400/F (kHz) 300 48.5- 13.8
0.490-1.705 | 24000/F (kHz) 30 33.8-23.0
1.705-30 30 30 29.5
30-88 100 3 40
88-216 150 3 43.5
216-960 200 3 46
960-1000 500 3 54
Above 1000
(Restricted 500 3 54 (Average)
Frequency 74 (Peak)
Bands)
9.9.4 Test Result:
Pass.
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9.9.5 Test Data:

9.9.5.1 Radiated Restricted Band-edge emissions

Band edge Average Data
Corrected
Carrier Raw Avg. Syster_n e - Avg. Average .
F Frequency : Correction | Correction . e Margin
requency Mode (MHz) Amplitude Factor Factor Field Limit (dB)
(MHz) (dBuV) (dB) (dB) (?jté?:l?::) (dBuV/m)
2402 1-DH5 2389.08 29.80 12.70 1.25 43.75 54 -10.25
2480 1-DH5 2483.80 31.24 13.20 1.25 45.69 54 -8.31
2402 2-DH5 2389.99 29.80 12.70 2.09 44.59 54 -9.41
2402 2-DH5 2483.60 30.26 13.20 2.09 45.55 54 -8.45
2402 3-DH5 2389.70 29.86 12.70 1.26 43.82 54 -10.18
2402 3-DH5 2483.80 30.98 13.20 1.26 45.44 54 -8.56
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50;,&%.1. 4 JU.‘.W | u“”IL»“"JVW\»"'rfr““‘"l'\“lyH"":‘;‘“"fY‘\W";Tu‘lﬁi"'ff""“"”'w “'-x‘ﬁ}‘nwlar\J,Ht-‘*.»,'(\wu“\"‘r.t Yﬁurﬁﬁi,u‘wf‘l‘.-ﬂk,\},-ﬁvﬂ‘ghnﬁ,f«[x“f;f i }.u*,,l.,qiw'r‘\[-‘ﬂl
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Figure 9-60 Restricted Band Edge 1-DH5 Mode- Ch. 0 (2310-2390MHz) — Peak

Peak
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Figure 9-61 Restricted Band Edge 1-DH5 Mode— Ch. 0 (2310-2390MHz) — Average
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Figure 9-62 Restricted Band Edge 1-DH5 Mode- Ch. 78 (2483.5-2500MHz) — Peak
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Figure 9-63 Restricted Band Edge 1-DH5 Mode- Ch. 78 (2483.5-2500MHz) — Average
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Figure 9-64 Restricted Band Edge 2-DH5 Mode- Ch. 0 (2310-2390MHz) — Peak
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Figure 9-65 Restricted Band Edge 2-DH5 Mode- Ch. 0 (2310-2390MHz) - Average
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Figure 9-66 Restricted Band Edge 2-DH5 Mode- Ch. 78 (2483.5-2500MHz) — Peak
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Figure 9-67 Restricted Band Edge 2-DH5 Mode- Ch. 78 (2483.5-2500MHz) — Average
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Figure 9-68 Restricted Band Edge 3-DH5 Mode- Ch. 0 (2310-2390MHz) — Peak
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Figure 9-69 Restricted Band Edge 3-DH5 Mode- Ch. 0 (2310-2390MHz) — Average
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Figure 9-70 Restricted Band Edge 3-DH5 Mode- Ch. 78 (2483.5-2500MHz) — Peak
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9.9.5.2 Emissions in 30 MHz- 1 GHz range
All channels and modes of operations were tested and worst-case emissions in 2DH5 mode, Ch

39 shown below.

Corrected
. Raw Quasi- . Quasi-
F,ga[,rﬂ: Frequency | Peak Field Cc:‘;ectt:(t::n Peak QP Limit Margin
(I?AHZ) y (MHz) Strength (dB) Field (dBpV/m) (dB)
(dBuV/m) Strength
(dBpV/m)
2441 173.23 6.58 19.5 26.08 43.50 -17.42
2441 381.91 13.09 23.9 36.99 46.00 -9.01
2441 679.93 8.01 29.8 37.81 46.00 -8.19
R-516-050219-10_FCC_BT RSE(30M-1GHz) 2441MHz_2DH5 Purple 2/2

1051
1001

907
B[}i
70-:
60:

L FCC 15.247_RSS-247_QP Limit
501

Level in dBpV/m

40 | ¢
307 o
207

101

200 300 400 500 800 1G

Frequency in Hz

o] t +——t+— t
30M 50 60 80 100M

Preview Result 1-PK+ [Preview Result 1.Result:2]
FCC 15.247 _RSS-247_QP Limit [..\] *

Final_Result QPK [Final_Result Result:5]

FCC 15200 []

Final_Result PK+ [Final_Result.Result4]

Plot 9-72. Radiated Spurious Emissions (Ch. 39) 2-DH5 (30MHz - 1GHz)
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9.9.5.3 Emissions in 1-18 GHz range

FCC ID: C3K1855
IC ID: 3048A-1855

RSE 1 - 18GHz Average Data 1-DH5

_ System DC Corrected
Carrier F Raw Avg. C ti Correction Avg. Average Marain
Frequency | @ CaYeNCY | Amplitude | ~Ofrection | Lorrectio Field Limit arg
(MHz) Factor Factor (dB)
(MHz) (dBuV) (dB) (dB) Strength | (dBuV/m)
(dBpV/m)
2402 3401.00 26.85 8.3 2.33 37.48 54 -16.52
2402 5220.00 32.16 10.9 2.33 45.39 54 -8.61
2402 7206.30 -14.63 13.1 25.80 24.27 54 -29.73
2402 9608.50 -13.74 16.4 25.80 28.46 54 -25.54
2402 12010.70 -14.67 19.9 25.80 31.03 54 -22.97
2402 14411.40 -17.62 22.1 25.80 30.28 54 -23.72
2441 2048.32 27.47 13.1 2.33 42.89 54 -11.10
2441 3400.80 25.81 8.3 2.33 36.44 54 -17.56
2441 6963.00 26.59 13.7 2.33 42.62 54 -11.38
2441 9764.50 -12.67 16.5 25.80 29.63 54 -24.37
2441 12229.90 -19.05 20.1 25.80 26.85 54 -27.15
2441 14645.40 -16.24 22.7 25.80 32.26 54 -21.74
2480 3399.20 20.95 8.3 2.33 31.57 54 -22.43
2480 6960.00 22.03 13.7 2.33 38.05 54 -15.95
2480 17941.00 20.71 25.5 0 46.21 54 -7.79
RSE 1 - 18GHz Peak Data 1-DH5
Carrier Raw Peak : Correc_t e . .
Frequency Frequency Amplitude Correction | Peak Field | Peak Limit Margin
(MHz) (MHz) (dBuV) Factor (dB) | Strength (dBuV/m) (dB)
(dBpV/m)
2402 3401.00 38.15 8.3 46.45 74 -27.55
2402 5220.00 37.87 10.9 48.77 74 -25.23
2402 7206.30 36.97 13.1 50.07 74 -23.93
2402 9608.50 37.86 16.4 54.26 74 -19.74
2402 12010.70 36.93 19.9 56.83 74 -17.17
2402 14411.40 33.98 221 56.08 74 -17.92
2441 2048.32 37.54 13.1 50.64 74 -23.36
2441 3400.80 36.5 8.3 44.8 74 -29.2
2441 6963.00 33.48 13.7 47.18 74 -26.82
2441 9764.50 38.93 16.5 55.43 74 -18.57
2441 12229.90 32.55 201 52.65 74 -21.35
2441 14645.40 35.36 22.7 58.06 74 -15.94
2480 3399.20 35.23 8.3 43.53 74 -30.47
2480 6960.00 34.13 13.7 47.83 74 -26.17
2480 17941.00 32.33 25.5 57.83 74 -16.17
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R-516-042219-07_FCC_RSE(1-18GHz) BT _1DH5_2402MHz_PS9_Red

FCC ID: C3K1855
IC ID: 3048A-1855
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Figure 9-73 Radiated Spurious Emissi
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Figure 9-74 Radiated Spurious Emissions (Ch. 39) 1-DH5 (1-18 GHz)
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R-516-042219-07_FCC_RSE(1-18GHz)_BT_1DH5_2480MHz_PS9_Red

FCC ID: C3K1855
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Figure 9-75 Radiated Spurious Emissions (Ch.
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Preview Result 1-PK+ [Preview Result 1. Result:2]
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78) 1-DH5 (1-18 GHz)
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RSE 1 - 18GHz Average Data 2-DH5
System Corrected
Carrier Raw Avg. ysten DC Avg. Average .
F Frequency . Correction . . o Margin
requency (MHz) Amplitude Factor Correction Field Limit (dB)
(MHz) (dBuV) (dB) Factor Strength | (dBuV/m)
(dBuV/m)
2402 3400.70 20.28 8.3 2.33 30.90 54 -23.10
2402 17864.50 20.82 25.4 0 46.22 54 -7.78
2441 3399.20 20.12 8.3 2.33 30.74 54 -23.26
2441 17704.10 20.27 26.5 0 46.77 54 -7.23
2480 3401.90 20.62 8.3 2.33 31.24 54 -22.76
2480 17884.20 20.81 25.4 0 46.21 54 -7.79
RSE 1 - 18GHz Peak Data 2-DH5
Carrier Raw Peak omec
Frequenc Frequency Amplitude Correction | Peak Field | Peak Limit Margin
(lele) y (MHz) ( d'; V) Factor (dB) | Strength | (dBpV/m) (dB)
H (dBuV/m)
2402 3400.7 36.11 8.3 44 .41 74 -29.59
2402 17864.5 32.03 254 57.43 74 -16.57
2441 3399.2 36.57 8.3 44.87 74 -29.13
2441 17704.1 31.84 26.5 58.34 74 -15.66
2480 3401.9 35.3 8.3 43.6 74 -30.4
2480 17884.2 32.57 254 57.97 74 -16.03
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Final_Result RMS [FinaLResu\l.Rés‘ult 5]

Figure 9-76 Radiated Spurious Emissions (Ch. 0) 2-DH5 (1-18 GHz)
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Figure 9-77 Radiated Spurious Emissions (Ch. 39) 2-DH5 (1-18 GHz)
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Figure 9-78 Radiated Spurious Emissions (Ch. 78) 2-DH5 (1-18 GHz)
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RSE 1 - 18GHz Average Data 3-DH5
System Corrected
Carrier Raw Avg. ysten DC Avg. Average .
F Frequency . Correction . . o Margin
requency (MHz) Amplitude Factor Correction Field Limit (dB)
(MHz) (dBuV) (dB) Factor Strength | (dBuV/m)
(dBuV/m)
2402 3399.50 21.99 8.3 2.33 32.62 54 -21.38
2402 17971.50 20.68 26.3 0 46.98 54 -7.02
2441 3399.40 21.53 8.3 2.33 32.15 54 -21.85
2441 17961.10 20.81 26 0 46.81 54 -7.19
2480 3400.80 2517 8.3 2.33 35.80 54 -18.20
2480 17889.50 20.81 25.5 0 46.31 54 -7.69
RSE 1 - 18GHz Peak Data 3-DH5
Carrier Raw Peak Corrected
Frequenc Frequency Amplitude Correction | Peak Field | Peak Limit Margin
(lele) y (MHz) ( d'; V) Factor (dB) | Strength | (dBpV/m) (dB)
H (dBuV/m)
2402 3399.50 38.29 8.3 46.59 74 -27.41
2402 17971.50 32.97 26.3 59.27 74 -14.73
2441 3399.40 38.36 8.3 46.66 74 -27.34
2441 17961.10 32.11 26 58.11 74 -15.89
2480 3400.80 35.67 8.3 43.97 74 -30.03
2480 17889.50 3243 25.5 57.93 74 -16.07
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* Final_Result PK+ [Final_Result.Result:4] Final_Result RMS [Final_Result.Result:5]
Figure 9-79 Radiated Spurious Emissions (Ch. 0) 3-DH5 (1-18 GHz)
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Figure 9-80 Radiated Spurious Emissions (Ch. 39) 3-DH5 (1-18 GHz)
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Figure 9-81 Radiated Spurious Emissions (Ch. 78) 3-DH5 (1-18 GHz)
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9.9.5.4 Emissions in 18-26.5 GHz range
All channels and modes of operations were tested and worst-case results from 2DH5 mode, Ch

39 shown below. No significant emissions above noise floor.

601
5
501

45f

Level in dBuV/m

40
351

301

oH——t—+—+—F+—+—F+—+——+——+——+——+——+——
22088 222 223 224 225 226 227 228 22873
Frequency in GHz

Preview Result 2-RMS Preview Result 1-PK+
FCC 15.247_RSS-247_Peak Lirnii_inv FCC 15.247_RSS-247_Avg Limit_inv
— FCC 15.247_RSS-247_Peak Lirrit FCC 15.247_RSS-247_Avg Limit
¢ Final_Result PK+ Final_Result RMS

Figure 9-82 Radiated Spurious Emissions (Ch. 39) 2-DH5 (18-26.5 GHz)
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9.10 AC Line Conducted Emissions

9.10.1 Test Requirements
FCC CFR 47 Rule Part 15.207 (a)

ISED RSS Gen [8.8]

9.10.2 Test Method

Conducted power line measurements are made, unless otherwise specified, over the frequency
range from 150 kHz to 30 MHz to determine the unsymmetrical radio-noise voltage that is
conducted from the EUT power-input terminals that are directly (or indirectly via separate
transformer or power supplies) connected to a public power network. Equipment is tested with
the power cords that are used under normal operating conditions. These measurements are
made using a LISN (Line Impedance Stabilization Network). AC powered peripherals are
attached to a second LISN with the 50-ohm measuring port terminated by a 50-ohm resistive
load.

The EUT is set to continuously transmit on BT hopping mode.

EMI Receiver Settings:

150 kHz — 30 MHz:

RBW= 9 kHz

VBW = 3 X RBW

Trace Mode: Peak Detector (Max Hold).

Final measurements were performed using Quasi-Peak and Average Detectors.
Span= 150 kHz — 30 MHz

Sweep time= Auto

9.10.3 Limit
Conducted limit (dBuV)
Frequency of emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
9.10.4 Test Result:
Pass
Report#: R-TR516-FCCISED-BT-2 Issued: July 15, 2019 Page 78 of 81

Microsoft EMC Laboratory



W g
mm Microsoft FCC ID: C3K1855

IC ID: 3048A-1855

9.10.5 Test Data:
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Figure 9-83 AC Line Conducted Emissions- Line (150 kHz- 30 MHz)
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Figure 9-84 AC Line Conducted Emissions- Neutral (150 kHz- 30 MHz)
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e RQP Net | AVG Net ?,lézls(i' Average | Line Qpl';ski' Average
iy | Readng | Readvg || Uik | L | Tested | pagly | Mor
(dBuV) (dB)
0.158 45.22 24.76 65.59 55.59 N -20.37 -30.82
0.20 39.56 25.43 63.59 53.59 N -24.03 -28.16
0.219 37.40 20.75 62.85 52.85 N -25.46 -32.10
0.503 27.82 19.30 56.00 46.00 N -28.18 -26.70
18.533 20.17 14.26 60.00 50.00 N -39.83 -35.75
5.77 19.90 12.04 60.00 50.00 N -40.10 -37.96
0.172 43.31 23.68 64.85 54.85 L -21.54 -31.18
0.153 41.66 30.32 65.84 55.84 L -24.18 -25.53
0.203 39.22 2415 63.49 53.49 L -24.28 -29.35
0.235 36.78 21.67 62.28 52.28 L -25.50 -30.61
0.501 28.39 19.58 56.00 46.00 L -27.61 -26.42
4.01 17.40 11.69 56.00 46.00 L -38.60 -34.31
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End of Report
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