REPORT NO: 12216366-E1V2 DATE: 8/27/2018

FCC ID:BCG-E3237A IC: 579C-E3237A
8.5. AVERAGE TIME OF OCCUPANCY
LIMITS

FCC §15.247 () (1) (iii)
RSS-247 (5.1) (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 3.16 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS

Page 52 of 190

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12216366-E1V2
FCC ID:BCG-E3237A

DATE: 8/27/2018
IC: 579C-E3237A

8.5.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

Antenna 2

Number of :
Pulse Pulses in Average Time Limit Margin
DH Packet | Width of Occupancy 9
3.16 (sec) (sec)
(msec) (sec)
seconds
GFESK Normal Mode
DH1 0.3831 32 0.1226 0.4 -0.2774
DH3 1.639 15 0.2459 0.4 -0.1542
DH5 2.887 11 0.3176 0.4 -0.0824
Pulse NPUUF;;Z?;T ASET S Limit Margin
DH Packet | Width of Occupancy g
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.3831 8 0.03065 0.4 -0.3694
DH3 1.639 3.75 0.06146 0.4 -0.3385
DH5 2.887 2.75 0.07939 0.4 -0.3206
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Antenna 5
AU NPuur:;t;esrigf AVEETD S Limit Margin
DH Packet | Width of Occupancy 9
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.3831 32 0.1226 0.4 -0.2774
DH3 1.639 17 0.2786 0.4 -0.1214
DH5 2.888 12 0.3466 0.4 -0.0534
Al I\lPuurInsI[()aesri(r?f AR UG Limit Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.3831 8 0.03065 0.4 -0.3694
DH3 1.639 4.25 0.06966 0.4 -0.3303
DH5 2.888 3 0.08664 0.4 -0.3134

Page 55 of 190

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12216366-E1V2
FCC ID:BCG-E3237A

DATE: 8/27/2018
IC: 579C-E3237A

S ———E T oo I T————— T T = ]
L w_ Ts0o & SensEanT E———— . B Tson ac SIS 06:32:08 4 un 05, 2018
[Center Freq 2.441000000 GHz ] TrioDelay-10004e  #Avg Type: RMS : Freauency (Center Freq 2.441000000 GHz | IaDeiay-2000ps  #AvgTyperRMS Tt TS| Frequmney
= Trig: Video o= Trig: Video v -
#Atten: 36 dB #Atten: 36 dB o
Auto Tunei AMikrT 1,539 ms Auto Tune
1048y Ref 25.00 dBm 10dsidiv Ref 25.00 dBm 3.62 dB
Log Log
Center Freq)| Center Freq
2.441000000 GHz 2.441000000 GHz
StartFreq| y StartFreq
| 2.441000000 GHz 2.441000000 GHz
(%
' sr ¢
opFreq| ¥ StopFreq
2.441000000 GHz 2.441000000 GHz
CF Step CF Step
1.000000 MHz 1.000000 Mz
Man| Man|
| Freq Offset| Freq Offset|
’ 1 0 H| 0Hz|
‘ ‘ ‘ Scale Type Scale Type|
Center 2.441000000 GHz Span 0 Hz||-°9 Lin Center 2.441000000 GHz Span 0 Hz|[-°9 Lin)
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (8001 pts)| Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (3001 pts)
wsc STans sc s
S eri o Moo AR Cod T [ Xor Specmm Araheer BB SR 8, " " [
| Er—— . B Tson ac sewsEnT
ST Ters Mmﬁz Trg Dely-40000s  #hv Type: RHS Frequency #Avg Type: RMS Frequency
WE o e T Vides WE PR Wk = 11 FreeRun
IFGaim:L #Atten: 36 dB IFGain:L ow #Atten: 36 dB
m Auto Tune| Auto Tune|
AMKr1 2.888 ms Ref Dffset 16,14 dB
1048y Ref 25.00 dBm 4.95 dB 10dsidiv Ref 25.00 dBm
Log. Log
Center Freq| I | Center Freq|
2.441000000 GHz - T [ 2.441000000 GHz
StartFreq| Il 1wl | [7] StartFreq
¢ 2.441000000 GHz | | | | 2.441000000 GHz
0 |
StopFreq| | 1 | | | StopFreq
2.441000000 GHz ‘ | ‘ | |l 2441000000 GHz
cFstep ikl R LAL I L \ | ‘ ] ' . CFstep
1000000 MHz] | | I I T 1l LTI ﬂ 1.000000 MHz
Man I d F | l | [ l ] i l t N‘ F Man
o LR U N A P T A
Freq Offset| Freq Offset|
0 He| T 0 Hz|
Scale Type Scale Type|
Center 2.441000000 GHz Span 0 Hz||-°9 Lin Center 2.441000000 GHz Span 0 Hz|[-°9 Lin)
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (8001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
wsc STans sc s
S ori oo koA - To o e [ Xer Specemom Arter 26 U521 68, Cond ¥ " " [
Sense T 063235 tn 08,2088 [ = | . R Tsoo sewsEnT
om:r FronZ Mmﬁ #Avg Type: RMS el ag|  Frequency #Avg Type: RMS Frequency
PRO-Wide—= Trig: Free Run T NE PHO: Wi Trig: Free Run
IFGain:Low 3 i IFGain:Low #Atten:
Auto Tune| Auto Tune|
Ref Offset 15.14 0B Ref Offset 15.14 dB.
10d8/div Ref 25.00 dBm 10 dBiaiv  Ref 25.00 dBm
Log Log
Center Freq| CenterFreq|

2441000000 GHz|

StartFreq|
2.441000000 GHz

StopFreq|
2.441000000 GHz

|‘ HHHEHH

‘ i ‘ A ’ 1 ‘ T W . e
Uik mrhﬂ,\;' A B lulr--.h LW' e =

Freq Offset| Freq Offset|
0 Hz 0 Hz|
Scale Type Scale Type|
Center 2.441000000 GHz Span 0 Hz||-°9 Lin Center 2.441000000 GHz Span 0 Hz|[-°9 Lin)
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
wsa Smans, sc Grams,

2.441000000 GHz|

StartFreq
2.441000000 GHz

l'«l fi n‘| W i

StopFreq
2.441000000 GHz

L CF Step|
1.000000 MHz|
.“ﬂbm JI ,j L o

| m'nr,xi,f.'u“.‘\'x

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH5

Page 56 of 190

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 771-1000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12216366-E1V2
FCC ID:BCG-E3237A

DATE: 8/27/2018
IC: 579C-E3237A
8.5.2. HIGH POWER ENCHANCED DATA RATE 8PSK MODULATION

Antenna 2
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
3DH1 0.3889 32 0.1244 0.4 -0.27555
3DH3 1.64 17 0.2788 0.4 -0.1212
3DH5 2.891 10 0.2891 0.4 -0.1109

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate in section 8.5.1 demonstrates compliance with channel occupancy when AFH is employed.
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Antenna 5
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode

3DH1 0.3898 31 0.1208 0.4 -0.27916

3DH3 1.64 15 0.246 0.4 -0.154

3DH5 2.892 12 0.3470 0.4 -0.05296

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate in section 8.5.1 demonstrates compliance with channel occupancy when AFH is employed.
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8.5.3. LOW POWER BASIC DATA RATE GFSK MODULATION

Antenna 2

Number of .
Sl Pulses in Average Time Limit Margin
DH Packet | Width of Occupancy 9
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.3829 32 0.1225 0.4 -0.2775
DH3 1.639 17 0.2786 0.4 -0.1214
DH5 2.887 11 0.3176 0.4 -0.0824
AU NPuurIr;beirigf ARG IS Limit Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.3829 8 0.03063 0.4 -0.3694
DH3 1.639 4.25 0.06966 0.4 -0.3303
DH5 2.887 2.75 0.07939 0.4 -0.3206
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Antenna 5
sl NPuurIT;t()aesrigf AEIET s Limit Margin
DH Packet | Width of Occupancy g
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.3828 31 0.1187 0.4 -0.2813
DH3 1.639 17 0.2786 0.4 -0.1214
DH5 2.887 10 0.2887 0.4 -0.1113
Pulse NPuurIT;t;iriﬁf Average Time Limit Margin
DH Packet | Width of Occupancy g
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.3828 7.75 0.0297 0.4 -0.3703
DH3 1.639 4.25 0.0697 0.4 -0.3303
DH5 2.887 2.5 0.0722 0.4 -0.3278
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8.5.4. LOW POWER ENCHANCED DATA RATE 8PSK MODULATION

Antenna 2
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
3DH1 0.3889 31 0.1206 0.4 -0.2794
3DH3 1.64 15 0.2460 0.4 -0.1540
3DH5 2.887 13 0.3753 0.4 -0.0247

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate in section 8.5.3 demonstrates compliance with channel occupancy when AFH is employed.
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Antenna 5
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
3DH1 0.3889 31 0.1206 0.4 -0.2794
3DH3 1.64 16 0.2624 0.4 -0.1376
3DH5 2.891 10 0.2891 0.4 -0.1109

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate in section 8.5.3 demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: 12216366-E1V2 DATE: 8/27/2018

FCC ID:BCG-E3237A IC: 579C-E3237A
8.6. OUTPUT POWER
LIMITS

§15.247 (b) (1)
RSS-247 (5.4) (b)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm. Alternatively,
frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no
greater than 125 mW.

TEST PROCEDURE

The transmitter output is connected to a power meter.
The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was

entered as an offset in the power meter to allow for a gated peak reading of power.
RESULTS
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8.6.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

Antenna 2
Tested By: 44353
Date: 7/27/2018
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 20.08 30 -9.92
Middle 2441 20.20 30 -9.8
High 2480 20.01 30 -9.99
Antenna 5
Tested By: 44353
Date: 7/27/2018
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 20.10 30 -9.9
Middle 2441 20.25 30 -9.75
High 2480 20.07 30 -9.93
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8.6.2. HIGH POWER ENCHANCED DATA RATE 8PSK MODULATION

Antenna 2
Tested By: 44353
Date: 7/27/2018
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 19.33 21 -1.67
Middle 2441 19.46 21 -1.54
High 2480 19.24 21 -1.76
Antenna 5
Tested By: 44353
Date: 7/27/2018
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 19.39 21 -1.61
Middle 2441 19.52 21 -1.48
High 2480 19.26 21 -1.74
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8.6.3. HIGH POWER ENCHANCED DATA RATE DQPSK MODULATION

Antenna 2

Antenna b

Tested By: 44353
Date: 7/27/2018
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 19.34 21 -1.66
Middle 2441 19.40 21 -1.6
High 2480 19.26 21 -1.74
Tested By: 44353
Date: 7/27/2018
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 19.40 21 -1.6
Middle 2441 19.47 21 -1.53
High 2480 19.43 21 -1.57
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8.6.4. LOW POWER BASIC DATA RATE GFSK MODULATION

Antenna 2
Tested By: 44353
Date: 7/27/2018
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 11.13 30 -18.87
Middle 2441 11.30 30 -18.7
High 2480 11.04 30 -18.96
Antenna 5
Tested By: 44353
Date: 7/27/2018
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 11.06 30 -18.94
Middle 2441 11.20 30 -18.8
High 2480 11.01 30 -18.99
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REPORT NO: 12216366-E1V2

FCC ID:BCG-E3237A

DATE: 8/27/2018
IC: 579C-E3237A

8.6.5. LOW POWER ENCHANCED DATA RATE 8PSK MODULATION

Antenna 2

Antenna b

Tested By: 44353
Date: 7/27/2018
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 10.12 21 -10.88
Middle 2441 10.24 21 -10.76
High 2480 9.92 21 -11.08
Tested By: 44353
Date: 7/27/2018
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 10.02 21 -10.98
Middle 2441 10.18 21 -10.82
High 2480 9.96 21 -11.04
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REPORT NO: 12216366-E1V2

FCC ID:BCG-E3237A

DATE: 8/27/2018
IC: 579C-E3237A

8.6.6. LOW POWER ENCHANCED DATA RATE DQPSK MODULATION

Antenna 2

Antenna b

Tested By: 44353
Date: 7/27/2018
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 9.98 21 -11.02
Middle 2441 10.14 21 -10.86
High 2480 9.97 21 -11.03
Tested By: 44353
Date: 7/27/2018
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 9.95 21 -11.05
Middle 2441 10.11 21 -10.89
High 2480 9.91 21 -11.09
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REPORT NO: 12216366-E1V2 DATE: 8/27/2018

FCC ID:BCG-E3237A IC: 579C-E3237A
8.7. AVERAGE POWER
LIMITS

None; for reporting purposes only

TEST PROCEDURE

The transmitter output is connected to a power meter.
The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was

entered as an offset in the power meter to allow for a gated average reading of power.
RESULTS
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REPORT NO: 12216366-E1V2

FCC ID:BCG-E3237A

DATE: 8/27/2018
IC: 579C-E3237A

8.7.1. HIGH POWER BASIC DATA RATE GFSK MODULATION

Antenna 2

Antennab

Tested By: 44353
Date 7/27/2018
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 19.72
Middle 2441 19.93
High 2480 19.76
Tested By: 44353
Date 7/27/2018
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 19.81
Middle 2441 19.95
High 2480 19.77
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REPORT NO: 12216366-E1V2

FCC ID:BCG-E3237A

DATE: 8/27/2018
IC: 579C-E3237A

8.7.2. HIGH POWER ENCHANCED DATA RATE 8PSK MODULATION

Antenna 2

Antennab

Tested By: 44353
Date 7/27/2018
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 16.81
Middle 2441 16.93
High 2480 16.76
Tested By: 44353
Date 7/27/2018
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 16.84
Middle 2441 16.96
High 2480 16.77
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REPORT NO: 12216366-E1V2

FCC ID:BCG-E3237A

DATE: 8/27/2018

IC: 579C-E3237A

8.7.3. HIGH POWER ENCHANCED DATA RATE DQPSK MODULATION

Antenna 2

Antennab

Tested By: 44353
Date 7/27/2018
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 16.80
Middle 2441 16.92
High 2480 16.74
Tested By: 44353
Date 7/27/2018
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 16.85
Middle 2441 16.96
High 2480 16.78
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REPORT NO: 12216366-E1V2

FCC ID:BCG-E3237A

DATE: 8/27/2018
IC: 579C-E3237A

8.7.4. LOW POWER BASIC DATA RATE GFSK MODULATION

Antenna 2

Antennab

Tested By: 44353
Date 7/27/2018
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 10.82
Middle 2441 10.92
High 2480 10.75
Tested By: 44353
Date 7/27/2018
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 10.76
Middle 2441 10.97
High 2480 10.72
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REPORT NO: 12216366-E1V2

FCC ID:BCG-E3237A

DATE: 8/27/2018
IC: 579C-E3237A

8.7.5. LOW POWER ENCHANCED DATA RATE 8PSK MODULATION

Antenna 2

Antennab

Tested By: 44353
Date 7/27/2018
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.52
Middle 2441 7.65
High 2480 7.45
Tested By: 44353
Date 7/27/2018
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.43
Middle 2441 7.58
High 2480 7.36
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REPORT NO: 12216366-E1V2

FCC ID:BCG-E3237A

DATE: 8/27/2018
IC: 579C-E3237A

8.7.6. LOW POWER ENCHANCED DATA RATE DQPSK MODULATION

Antenna 2

Antennab

Tested By: 44353
Date 7/27/2018
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.46
Middle 2441 7.48
High 2480 7.43
Tested By: 44353
Date 7/27/2018
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.42
Middle 2441 7.46
High 2480 7.38
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