REPORT NO: 14954500-E2V1
FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

HIGH CHANNEL RESULTS

1 ISCHumbcr B4-RDE-K 2823 Dct 16 Z28:25:87
Radioted Emissions 3-Meters
Praject Number: 14954588
185 Client: SRAM LLC
Config: EUT + Support Egquipment
Made: BLE_ 1M 2488
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Rorge (Hz) RELAEW Ref/fitin  Det fvg Mode Gmemp Pts  toups/Mode Position Rarge (HHz) REURY Ref/fittn Dot fvg Mode Sueep Pts  #5wps/Mods Pesition
- 3c0e WCIB /B AT P Teomtuta) ®M WO B J0Bdeg T v Y A S (huto) 16000 WM B a0Adeg
FCC Parti5C 2 4GHz RSE.TST 30915 29 Dec 2615 Rev 9.5 @1 Moy 2823
| 15 Chomber B4-RDE—K 2023 Dot 16 2B:25:87
Rodioted Emizszions 3-Meters
Project Numbsr: 14954508
1e3 Client: SRAM LLC
Config: EUT + Suppart Eouipment
Mods: BLE_1M_2488
95 Tested by: 23522 SI
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[Rorge [Hez) REU/UBL Ref/iitn  Dal  fvg Mode Susap Pts  $Sups/Mode  Fosition Rorge (Hiz) REU/UBY Raf/fitn Dot FAvg Mode Suesp Pts  $5epaMode Position
FCC Part!SC 2. 4GHz RSE.TST 38915 29 Dec 2B15 Rev 9.5 @1 Moy 2023

VERTICAL
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REPORT NO: 14954500-E2V1

FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

RADIATED EMISSIONS

Marker Frequency Meter Det 223083 Cbl/Amp Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(MHz) Reading ACF 3m (dB) Reading (dBuVv/m) (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 * 4960.185 56.94 PK2 33.7 -39.8 50.84 - - 74 -23.16 39 107 H
* 4959.845 51.15 MAv1 33.7 -39.8 45.05 54 -8.95 - - 39 107 H
2 * 8085.47 49.71 PK2 35.9 -36.5 49.11 - - 74 -24.89 360 284 H
* 8082.837 38.17 MAv1 35.9 -36.5 37.57 54 -16.43 - - 360 284 H
3 *11154.998 48.95 PK2 38 -35.1 51.85 - - 74 -22.15 270 143 H
*11153.509 37.36 MAv1 38 -35.2 40.16 54 -13.84 - - 270 143 H
4 * 4960.13 56.32 PK2 33.7 -39.8 50.22 - - 74 -23.78 23 242 \
*4959.921 50.02 MAv1 33.7 -39.8 43.92 54 -10.08 - - 23 242 \
5 * 7590.645 48.31 PK2 35.8 -37.3 46.81 - - 74 -27.19 8 223 \Y
*7591.919 36.67 MAv1 35.8 -37.3 35.17 54 -18.83 - - 8 223 \Y
6 10002.409 48.21 PK2 37.2 -35.7 49.71 - 33 198 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14954500-E2V1 DATE: 2023-11-09
FCC ID: C90-HKB1 IC: 10161A-HKB1

BLE (2Mbps):
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

Chomber B9-RDE-K 2823 Det |1 11:13:51
2
Restricted Bandedge
Project Number: 14954580
13 Cliemt: SRaM LLC
Config: EUT + Support Equipment
Mode: BLE_2M_2482

165 : 3 Tested by: 28756 Cul
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Freguency (MHz)
Forge (Hiz) RELAEW Fef/Attn  Det  Avg Mode Swesp Pts Hups/Mode Position Forge (Hz) REWAEY Ref/Attn  Det Avg Mode Juesp Pts #SupsMode  Position
DA INC-3B)/IN 127738 FER - Bnsec (Auta)  E0BE WK 3 degs 113 cn K B-24 HE-3E 1 ER Par H to L a1 8 degs 1
Low CH BE - H.TST 38915 28 Dec 2815 Rev 9.5 B1 Mey 2823
Trace Markers
Marker Frequency Meter Det 223083 Cbl/Amp Corrected Average Margin Peak PK Azimuth Height Polarity
(MHz) Reading ACF 3m (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuVv/m) (dBuVv/m) (dBuVv/m) (dB)
1 * 2390 56.83 Pk 31.8 -34.5 54.13 - 74 -19.87 30 119 H
2 *2388.171 58.41 Pk 31.8 -34.5 55.71 - - 74 -18.29 30 119 H
3 * 2390 45.36 RMS 31.8 -34.5 42.66 54 -11.34 - - 30 119 H
4 * 2370.305 46.64 RMS 317 -34.6 43.74 54 -10.26 - - 30 119 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14954500-E2V1
FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

VERTICAL RESULT

.‘,\%:"\U\I\Lu’ B4-RDE-K 2823 Det |1 11:42:18
E
Restricted Bandedge
Project Mumber: 14954580
15 Client: SRaM LLC
Config: EUT + Support Equipment
Mode: BLE_PM_2482
185 Tested by: 28756 CU
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Rn*gf (Hiz) F_BIHJB& . Fef/Attn  Det  Avg Mode Swesp Pts Houps/Hode  Position R:‘ge CHrz) REWAEY Ref/Attn  Det  Avg Mode Juesp Pts #5eps/Mode  Position
Low CH BE - U.TST 38915 28 Dec 2815 Rev 9.5 Bl Mey 2823
Trace Markers
Marker Frequency Meter Det 223083 Cbl/Amp Corrected Average Margin Peak PK Azimuth Height | Polarity
(MHz) Reading ACF 3m (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 * 2390 55.8 Pk 318 -345 53.1 - 74 -20.9 204 305 \Y
2 *2332.578 58.56 Pk 315 -34.8 55.26 - - 74 -18.74 204 305 \Y
3 * 2390 45.62 RMS 31.8 -34.5 42.92 54 -11.08 - 204 305 \Y
4 *2358.832 46.24 RMS 31.6 -34.6 43.24 54 -10.76 204 305 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14954500-E2V1 DATE: 2023-11-09
FCC ID: C90-HKB1 IC: 10161A-HKB1

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

o Chomber 84-RDE-K 2023 Det 11 13:21:85
=
Restricted Bandedge
Project Number: 14954588
15 Client: SRaM LLC
Config: EUT + Support Equipment
Mode: BLE_2M_248B
185 o Tested by: 2B756 CU
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Frequency (MHz)
Forge (Hiz) RELAEW Fef/Attn  Det  Avg Mode Swesp Pts Hups/Mode Position R:‘ge CHrz) REWAEY Ref/Attn  Det Avg Mode Juesp Pts #SupsMode  Position
po P o Buvecifuta] OGN ) sege 114 cn b i prek VIR e g o (o IR 43 degs 114
High CH BE - H TS5T k14856 13 Jun 26828 Rev 9.5 @1 Moy 2823

Trace Markers

Marker Frequency Meter Det 223083 Cbl/Amp Corrected Average Margin Peak PK Azimuth Height | Polarity
(MHz) Reading ACF 3m (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 *2483.5 63.79 Pk 322 -34.1 61.89 - 74 -12.11 43 114 H
2 *2483.501 63.75 Pk 32.2 -34.1 61.85 - - 74 -12.15 43 114 H
3 *2483.5 51.98 RMS 32.2 -34.1 50.08 54 -3.92 - - 43 114 H
4 * 2483.501 51.98 RMS 32.2 -34.1 50.08 54 -3.92 - - 43 114 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14954500-E2V1 DATE: 2023-11-09
FCC ID: C90-HKB1 IC: 10161A-HKB1

VERTICAL RESULT

o Chomber 84-RDE-K 2023 Det 11 13:35:56
=
Restricted Bandedge
Project Number: 14954588
15 Client: SRaM LLC
Config: EUT + Support Equipment
Mode: BLE_2M_2480
185 Tested by: 28756 ClU
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Frequency (MHz)
Forge (Hiz) F.B“‘UEI . Fef/Attn  Det  Avg Mode Swesp Pts Hups/Mode Position R:‘ge CHrz) REWAEY Ref/Attn  Det  Avg Mode Juesp Pts #SupsMode  Position
High CH BE - U .T5T k14856 13 Jun 2828 Rev 9.5 @1 Moy 2823

Trace Markers

Marker Frequency Meter Det 223083 Cbl/Amp Corrected Average Margin Peak PK Azimuth Height | Polarity
(MHz) Reading ACF 3m (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 *2483.5 58.67 Pk 322 -34.1 56.77 - 74 -17.23 169 156 \Y
2 *2483.578 59.22 Pk 32.2 -34.1 57.32 - - 74 -16.68 169 156 \
3 *2483.5 46.59 RMS 32.2 -34.1 44.69 54 -9.31 - - 169 156 \Y
4 * 2483.539 47.59 RMS 32.2 -34.1 45.69 54 -8.31 - - 169 156 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14954500-E2V1 DATE: 2023-11-09
FCC ID: C90-HKB1 IC: 10161A-HKB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

Chomber B4-RDE-K 2823 Det 16 21:08:38
Rodiated Emissions 3-Meters

Praject Number: 14954588

185 : Client: SRAM LLC

Config: EUT + Suppart Equipment
Mode: BLE_2M_2482

95 Tested by: 23522 S1
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Chomber B4-RDE-K 2023 Dot 16 21:98:38
: Rodioted Emizszions 3-Meters

Project Numbsr: 14954508

1e3 1 1 Client: SRAM LLC

Config: EUT + Suppart Eouipment

Mods: BLE_2M_24B2

95 Tested by: 23522 SI
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FCC Part!SC 2.4GHz RSE.TST 38915 29 Dec 2615 Rev 9.5 @1 Moy 2823

VERTICAL
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REPORT NO: 14954500-E2V1

FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

RADIATED EMISSIONS

Marker Frequency Meter Det 223083 Cbl/Amp Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(MHz) Reading ACF 3m (dB) Reading (dBuVv/m) (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 * 4804.839 58.01 PK2 33.7 -40 51.71 - - 74 -22.29 161 287 H
* 4804.924 51.62 MAv1 33.7 -40 45.32 54 -8.68 - - 161 287 H
2 7186.042 48.72 PK2 35.8 -37.8 46.72 - - 59 352 H
3 9679.423 49.15 PK2 36.8 -35.9 50.05 - - 333 257 H
4 * 4804.808 57.56 PK2 33.7 -40 51.26 - - 74 -22.74 196 129 \%
* 4804.854 47.55 MAv1 33.7 -40 41.25 54 -12.75 - - 196 129 \%
5 *7442.171 48.23 PK2 35.7 -37.2 46.73 - - 74 -27.27 55 207 \
*7441.868 36.74 MAv1 35.7 -37.2 35.24 54 -18.76 - - 55 207 \
6 *11111.001 49.38 PK2 38 -35.5 51.88 - - 74 -22.12 115 276 \Y
*11110.769 37.51 MAv1 38 -35.5 40.01 54 -13.99 - - 115 276 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14954500-E2V1
FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

MID CHANNEL RESULTS

1 |5Chumbcr B4-RDE-K 2823 Dct 16 22:11:41
Radioted Emissions 3-Meters
Praject Number: 14954588
185 Client: SRAM LLC
Config: EUT + Support Egquipment
Made: BLE 2M 244B
el Tested by: 23522 SI
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Frequency (MHz)
Rorge (Hz) RELAEW Ref/fitin  Det fvg Mode Gmemp Pts  toups/Mode Position Rarge (HHz) REURY Ref/fittn Dot fvg Mode Sueep Pts  #5wps/Mods Pesition
- 3c0e WCIB /B AT P Teomtuta) ®M WO B J0Bdeg T v Y A S (huto) 16000 WM B a0Adeg
FCC Parti5C 2 4GHz RSE.TST 30915 29 Dec 2615 Rev 9.5 @1 Moy 2823
| 15 Chomber B4-RDE—K 2023 Dot 16 22:11:41
Rodioted Emizszions 3-Meters
Project Numbsr: 14954508
1e3 Client: SRAM LLC
Config: EUT + Suppart Eouipment
Mods: BLE_2M_2448
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Freguency (MHz2
[Rorge [Hez) REU/UBL Ref/iitn  Dal  fvg Mode Susap Pts  $Sups/Mode  Fosition Rorge (Hiz) REU/UBY Raf/fitn Dot FAvg Mode Suesp Pts  $5epaMode Position
FCC Part!SC 2. 4GHz RSE.TST 38915 29 Dec 2B15 Rev 9.5 @1 Moy 2023

VERTICAL
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REPORT NO: 14954500-E2V1 DATE: 2023-11-09
FCC ID: C90-HKB1 IC: 10161A-HKB1

RADIATED EMISSIONS

Marker Frequency Meter Det 223083 Cbl/Amp Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(MHz) Reading ACF 3m (dB) Reading (dBuV/m) (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 *4879.166 57.82 PK2 33.7 -39.9 51.62 - - 74 -22.38 156 298 H
*4879.085 50.59 MAv1 33.7 -39.9 44.39 54 -9.61 - - 156 298 H
2 *7348.129 48.17 PK2 35.7 -37.2 46.67 - - 74 -27.33 194 265 H
*7349.07 36.88 MAv1 35.7 -37.2 35.38 54 -18.62 - - 194 265 H
3 9887.839 48.11 PK2 37.1 -35.7 49.51 - - - 271 246 H
4 *4879.009 56.82 PK2 33.7 -39.9 50.62 - - 74 -23.38 33 261 \
*4879.25 49.23 MAv1 33.7 -39.9 43.03 54 -10.97 - - 33 261 \
5 * 7283.656 48.42 PK2 35.7 -37.6 46.52 - - 74 -27.48 206 306 \
*7282.194 37.21 MAv1 35.7 -37.6 35.31 54 -18.69 - - 206 306 \Y
6 9635.333 48.22 PK2 36.8 -35.7 49.32 - - 48 155 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14954500-E2V1
FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

HIGH CHANNEL RESULTS

1 ISCHumbcr B4-RDE-K

2823 Det 17 B8:32:23

Radicted Emissions 3-Mete
Praject Nunber: 14954500

rs

185 Client: SRAM LLC
Canfig: EUT + Suppart Equipment
Mode: BLE 2M 2480
95 Tested by: 28756 CU
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TRR-ENE OB 8 RO Snen

Pta  #5eps/Mode Position
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FCC Parti5C 2 4GHz RSE.TST 30915 29 Dec 2615 Rev 9.5 @1 Moy 2823

HORIZONTAL

| | sChamber B84-RDE-K 2023 Dot 17 @B:32:23
Rodioted Emizszions 3-Meters
Project Number: 14954508
1e3 Client: SRAM LLC
Config: EUT + Support Equipment
Mode: BLE_2M_2488
95 Tested by: 28756 CU
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[Rorge [Hez) REU/UBL Ref/iitn  Dal  fvg Mode Susap Pts  $Sups/Mode  Fosition Rorge (Hiz) REU/UBY Raf/fitn Dot FAvg Mode Suesp Pts  $5epaMode Position
FCC PartIBC 2.4GH=z RSE.TST 30915 29 Dec 2815 Rev 9.5 @1 Moy 2623
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REPORT NO: 14954500-E2V1

FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

RADIATED EMISSIONS

Marker Frequency Meter Det 223083 Cbl/Amp Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(MHz) Reading ACF 3m (dB) Reading (dBuVv/m) (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 * 4960.996 56.18 PK2 33.7 -39.8 50.08 - - 74 -23.92 43 144 H
* 4959.109 48.28 MAv1 33.7 -39.9 42.08 54 -11.92 - - 43 144 H
2 * 7597.947 48.41 PK2 35.8 -37.3 46.91 - - 74 -27.09 308 278 H
*7599.727 36.93 MAv1 35.8 -37.3 35.43 54 -18.57 - - 308 278 H
3 *10631.613 48.93 PK2 37.9 -36 50.83 - - 74 -23.17 192 119 H
*10632.236 37.21 MAv1 37.9 -36 39.11 54 -14.89 - - 192 119 H
4 * 4960.63 54.41 PK2 33.7 -39.8 48.31 - - 74 -25.69 214 116 \
* 4959.201 45.73 MAv1 33.7 -39.9 39.53 54 -14.47 - - 214 116 \
5 * 7557.426 485 PK2 35.7 -37.2 47 - - 74 -27 114 254 \Y
* 7557.396 36.65 MAv1 35.7 -37.2 35.15 54 -18.85 - - 114 254 \Y
6 *11065.834 48.56 PK2 38 -35.5 51.06 - - 74 -22.94 77 333 \Y
*11064.643 37.08 MAvV1 38 -35.4 39.68 54 -14.32 - 77 333 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14954500-E2V1 DATE: 2023-11-09
FCC ID: C90-HKB1 IC: 10161A-HKB1

BLE (125kbps):

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

Chamber B89-RDE-K 2823 Det 1 13:51:16

125
Restricted Bandedge
. Project Number: 14954588

S5 Client: SRaM LLC
Config: EUT + Support Equipment
! ‘ Mode: BLE_125Kk_2482
185 ! i i Tested by: 20756 CU

18dB
- @©
il

ml
ul
(%))

CdBu
o
5]
i@!"_l
3
Ei.

I T AT T REP AP Y
. "

43 _...'/ M,

2370 : : ‘ T8 SMH=7 7315
Frequency (MHz)
(BT Wt A T e Ge W Papmer [0 W B e iim oe W e
Low CH BE - H.TST 38915 28 Dec 2815 Rev 9.5 B1 Mey 2823
Trace Markers
Marker Frequency Meter Det 223083 Cbl/Amp Corrected Average Margin Peak PK Azimuth Height Polarity
(MHz) Reading ACF 3m (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuv/im) | (dBuv/m) (dBuVv/m) (dB)
1 * 2390 57.33 Pk 31.8 345 54.63 - 74 -19.37 17 303 H
2 * 2375.766 58.72 Pk 31.7 -34.6 55.82 - - 74 -18.18 17 303 H
3 * 2390 45.52 RMS 31.8 -34.5 42.82 54 -11.18 - - 17 303 H
4 *2389.116 46.02 RMS 31.8 345 43.32 54 -10.68 - - 17 303 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14954500-E2V1 DATE: 2023-11-09
FCC ID: C90-HKB1 IC: 10161A-HKB1

VERTICAL RESULT

o Chomber 84-RDE-K 2023 Dot 11 14:86:41
=
Restricted Bandedge
Project Number: 14954580
15 Cliemt: SRAM LLC
Config: EUT + Support Equipment
Mode: BLE_125K_2482
185) Tested by: 28756 CU
5 ] O TN SO OOt SRRt SO OP RS OUNUPR PSP SORUROTNS SO SRR NORPRIUS SRURPRURIN | . N SUPRORUS |
- U NS WO N S U S S— S —
=
T 75
3
g s
- | l
- Avercge Limit (dBulim ; = : H A
55 T EpR By T T TN Fr "y - s o T 1y g o R 1a..;...n..n.m’d WMW‘
45 p—
%5
35
2370 : : ‘ T8 SHHz7 ‘ : 7315
Frequency (MHz)
Rn*gf (Hiz) F_BIH.IB« . Fef/Attn  Det  Avg Mode Swesp Pts Houps/Hode  Position Forge (Hz) REWAEY Ref/Attn  Det  Avg Mode Juesp Pts #SupsMode  Position
Low CH BE - U.TST 38915 28 Dec 2815 Rev 9.5 Bl Mey 2823
Trace Markers
Marker Frequency Meter Det 223083 Cbl/Amp Corrected Average Margin Peak PK Azimuth Height | Polarity
(MHz) Reading ACF 3m (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuv/im) | (dBuv/m) (dBuVv/m) (dB)
1 * 2390 56.54 Pk 31.8 345 53.84 - 74 -20.16 350 344 v
2 *2364.779 58.63 Pk 31.7 -34.6 55.73 - - 74 -18.27 350 344 v
3 * 2390 45.04 RMS 31.8 345 42.34 54 -11.66 - - 350 344 v
4 * 2388.46 46.15 RMS 31.8 345 43.45 54 -10.55 - - 350 344 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14954500-E2V1
FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1 ,\%Chumt.w B4-RDE-K 2823 Det |1 14:23:85
E
Restricted Bandedge
Project Mumber: 14954580
15 Client: SRaM LLC
Config: EUT + Support Equipment
; Mode: BLE_125K_2488
185 pat Tested by: 28756 CU
i
I
95 Jd
i
g 85 O L Ot SO TUUUT OO SUOTU SO NOOOTRSRT: SOOI WU S
= ]
= I
- 75 | £
: il
g e oot
1P
| erogr £ (dBul/m
55k : Mo I": Ll o I.Il.u. Lok - b A sk
45} A_-H/ g“-‘ -
35)
2460 8. 3MH=/ 2563
Freguency [MHz)
Forge (Hiz) RELAEW Fef/Attn  Det  Avg Mode Swesp Pts $ups/Mode Position R:'ge (Hiz) REUAEY Ref/Attn  Det Avg Mode Juesp Pts #5eps/Mode  Position
2468-2563 INC-3B) /3N 127738 FERK - Basec (Auto)  BBER MK ar d(g-, Tlen K B i; L £ M 1 i wr Ly to e dri 17 degs 1
High CH BE - H TS5T k14856 13 Jun 26828 Rev 9.5 @1 Moy 2823
Trace Markers
Marker Frequency Meter Det 223083 Cbl/Amp Corrected Average Margin Peak PK Azimuth Height | Polarity
(MHz) Reading ACF 3m (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuv/im) | (dBuv/m) (dBuVv/m) (dB)
1 *2483.5 58.52 Pk 322 -34.1 56.62 - 74 -17.38 47 111 H
2 * 2483.578 59.43 Pk 32.2 -34.1 57.53 - - 74 -16.47 47 111 H
3 *2483.5 48.64 RMS 32.2 -34.1 46.74 54 -7.26 - 47 111 H
4 * 2483.565 48.89 RMS 32.2 -34.1 46.99 54 -7.01 47 111 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 14954500-E2V1 DATE: 2023-11-09
FCC ID: C90-HKB1 IC: 10161A-HKB1

VERTICAL RESULT

o Chomber 84-RDE-K 2023 Det 11 14:33:43
=
Restricted Bandedge
Project Number: 14954588
15 Client: SRaM LLC
Config: EUT + Support Equipment
Mode: BLE_125K_2488
185 Tested by: 28756 ClU
oY PO SN =\ N
T = L e S e e e S
=
= 75
3
T &5
-

/ | Averog im 1Bt nJ E,
55www-rw LL YT Sy PO S T PPPLR T TR O " L O WTFVLLE VLT ¥ DVEE WESIRPIY PIPCDORN BRI | SRR
a5, a2
2=
35
2460 : T, M=/ 7563

Frequency (MHz)
Forge (Hiz) F.B“‘UB‘I . Fef/Attn  Det  Avg Mode Swesp Pts $ups/Mode Position Forge (Hz) REWAEY Ref/Attn  Det  Avg Mode Juesp Pts #SupsMode  Position
High CH BE - U .T5T k14856 13 Jun 2828 Rev 9.5 @1 Moy 2823

Trace Markers

Marker Frequency Meter Det 223083 Cbl/Amp Corrected Average Margin Peak PK Azimuth Height | Polarity
(MHz) Reading ACF 3m (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 *2483.5 57 Pk 322 -34.1 55.1 - 74 -18.9 211 112 \Y
2 2559.089 58.94 Pk 32.2 -33.8 57.34 - - 74 -16.66 211 112 \
3 *2483.5 46.04 RMS 32.2 -34.1 44.14 54 -9.86 - - 211 112 \Y
4 * 2484.325 46.26 RMS 32.2 -34.1 44.36 54 -9.64 - - 211 112 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14954500-E2V1
FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

1 ISCHumtcr B4-RDE-K 2823 Det 17 B9 25: 39
Radioted Emissions 3-Meters
. Praject Number: 14954588
Client: SRAM LLC
Config: EUT + Support Egquipment
Made: BLE 125K 242
el Tested by: 28756 CU
85
~ Paok Limit CdBul
8 75
@
Y1 S S S U NSRS AN SN AN S S S —
E
3 )
e Avg Limit (dBul/m)
B BB
. ,H.M
2
TR e e v T et N
R C B D L A B D . D s i
1884 BT 18868
Frequency (MHz)
ﬁwvﬂr (HHz) RELAEW Ref/fitin  Det fvg Mode Gmemp Pts  toups/Mode Position th?e (HHz) REURY Ref/fittn Dot fvg Mode Sueep Pts  #5wps/Mods Pesition
i WCIB /B AT P Teomtuta) ®M WO B J0Bdeg THOLimEE WLV 2 K S (hute) 16000 A B ey
FCC Parti5C 2 4GHz RSE.TST 30915 29 Dec 2615 Rev 9.5 @1 Moy 2823
| 15 Chomber B4-RDE—K 2023 Dot 17 B9:28:39
Rodioted Emizszions 3-Meters
Project Numbsr: 14954508
1e3 Client: SRAM LLC
Config: EUT + Suppart Eouipment
Mode: “BLE_125K_24@2
95 Tested by: 28756 CU
85)
~ FPeak Limit C(cdBul
5 75
©
S -1 N S S S SO U S S S S S —
£
>
2 Avg Limit C(dBuls/m)
et 55
45| OSSOSO SOPTNOURRION SUPTUUOTSO SNUOSTEU SOOOTRUOOE SOOI ~SOSOOORROOT P T . ™ .
o 2
=
5
35 ,,,,,,,,,,,,,,,,,,, = cxuonec R S O
R C B D L A B D . D s i
18EA T apEn 18868
Freguency (MHz2
[Rorge [Hez) REU/UBL Ref/iitn  Dal  fvg Mode Susap Pts  $Sups/Mode  Fosition Rorge (Hiz) REU/UBY Raf/fitn Dot FAvg Mode Suesp Pts  $5epaMode Position
FCC Part15C 2.4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 81 Moy 2823

VERTICAL
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REPORT NO: 14954500-E2V1

FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

RADIATED EMISSIONS

Marker Frequency Meter Det 223083 Cbl/Amp Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(MHz) Reading ACF 3m (dB) Reading (dBuVv/m) (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB)

1 * 4803.497 58.55 PK2 33.7 -39.9 52.35 - - 74 -21.65 169 115 H
* 4803.645 53.89 MAv1 33.7 -40 47.59 54 -6.41 - - 169 115 H

2 * 7624.859 48.42 PK2 35.8 -37.3 46.92 - - 74 -27.08 227 308 H
*7625.49 36.86 MAv1 35.8 -37.3 35.36 54 -18.64 - - 227 308 H

3 *11478.379 47.65 PK2 37.9 -34.6 50.95 - - 74 -23.05 5 242 H
*11477.311 35.68 MAv1 37.9 -34.6 38.98 54 -15.02 - - 5 242 H

4 *4803.913 56.02 PK2 33.7 -40 49.72 - - 74 -24.28 210 101 \
* 4803.807 49.19 MAv1 33.7 -40 42.89 54 -11.11 - - 210 101 \

5 *7448.601 48.55 PK2 35.7 -37.1 47.15 - - 74 -26.85 93 270 \Y
* 7447.942 37 MAv1 35.7 -37.1 35.6 54 -18.4 - - 93 270 \Y

6 *11155.355 49.5 PK2 38 -35.1 52.4 - - 74 -21.6 135 259 \Y
*11153.845 37.66 MAv1 38 -35.2 40.46 54 -13.54 - 135 259 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14954500-E2V1
FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

MID CHANNEL RESULTS

1 ISCHumbcr B4-RDE-K

2823 Det 17 18:18:56

Radicted Emissions 3-Mete
Praject Nunber: 14954500

rs

185 Client: SRAM LLC
Canfig: EUT + Suppart Equipment
Mode: BLE 125K 2443
95 Tested by: 28756 CU
85
~ Peak Limit C(dBul
8 75
@
Y- S S SN SANSUOE SN SN SN S S S
£
= .
2 Avg Limit (dBul/m)
e AN oS SO DRSO SO SO AU SOOI IO SN SO

{\
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BREEEL
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180604

IHC-382/3 futo)  BET

forse Ol FEL/UG Rei/Mtin Dol fivg Mods Seosp Fta  Toups/Mods Position
- 3260 o 128 P - ATnss A B-Rdeg

Farge CHHz)
e

REUAGH Ref/fttn Dot g Mods Sueep
-3/ 3 0972 PERK - Sl

Pta  #5eps/Mode Position
scChuto) 19608 HAKK B-Jdag

FCC Parti5C 2 4GHz RSE.TST 30915 29 Dec 2615 Rev 9.5 @1 Moy 2823

HORIZONTAL

| ‘5CHamE|:l- B4-RDE-K 2823 Det 17 18:18:56
Rodicted Emizsions 3-Meters
Project Number: 149545008
1es Client: SRaM LLC
Config: EUT + Support Equipment
Mode: BLE_125K_244d
95 Tested by: 28756 CU
85
~ Peak Limit C(dBul
s 75
©
2 B eeeermneeeeeeeesmmmmmmesseeecesmsneseeeeereemeesaseeeeeessanees rreeeessasassseseedpammnnss e cesssnn s eereeneesanseseeeeessas reerrescesananeeseeeefemmmna s eesnshseseeeeeneesshseeeeeessncereeeresee s esesdpemmmmnes e eessnneseeerenmas e
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= /
3 fAvg Limit (dBul/m)
- 55
a5 T ™ . Aagii
5 =1
3!: = . .
OSSO OSSO 00O OSSO OO OSOUUSOE SOUOOSsUUSSUOSSOOE SUROTOUOURRTOO UUTPRPUURN: SYSSOSSUOS SUSSIUOSURS SO SN SO
1BHA 1 HBEE 1 8BB4
Freguency (MHz2
[Forge 0F) FEUUBL: Ref /Al Del feg Fods Seenp Fts  $oups/fode Fosition Forge (o) RO Raf/Attn  Det fug Mook Swep Fia  FopafMods Pesition
FCC Part!15C 2.4GHz RSE.TST 38915 29 Dec 2B15 Rev 9.5 81 Moy 2623

VERTICAL
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REPORT NO: 14954500-E2V1

FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

RADIATED EMISSIONS

Marker Frequency Meter Det 223083 Cbl/Amp Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(MHz) Reading ACF 3m (dB) Reading (dBuVv/m) (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 * 4879.489 57.53 PK2 33.7 -39.9 51.33 - - 74 -22.67 48 133 H
* 4880.479 51.67 MAv1 33.7 -39.9 45.47 54 -8.53 - - 48 133 H
2 *7468.711 48.32 PK2 35.7 -37.2 46.82 - - 74 -27.18 207 322 H
*7472.208 36.88 MAv1 35.7 -37.3 35.28 54 -18.72 - - 207 322 H
3 *11563.337 47.32 PK2 38 -34.8 50.52 - - 74 -23.48 308 234 H
*11563.214 36.08 MAv1 38 -34.8 39.28 54 -14.72 - - 308 234 H
4 *4880.017 55.31 PK2 33.7 -39.9 49.11 - - 74 -24.89 206 101 \
* 4879.681 48.14 MAv1 33.7 -39.9 41.94 54 -12.06 - - 206 101 \
5 *7618.364 48.57 PK2 35.8 -37.3 47.07 - - 74 -26.93 61 387 \Y
*7619.141 36.94 MAv1 35.8 -37.3 35.44 54 -18.56 - - 61 387 \Y
6 *10795.71 48.68 PK2 38 -36.1 50.58 - - 74 -23.42 124 233 \Y
*10796.236 36.9 MAvV1 38 -36.1 38.8 54 -15.2 - 124 233 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14954500-E2V1
FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

HIGH CHANNEL RESULTS

| 15 hamber B4-RDE-K 2023 Dct 17 14:81:43
Radioted Emissions 3-Meters
Praject Number: 14354588
185 Client: SRAM LLC
Config: EUT + Support Egquipment
Mode: BLE_125K_2484
el Tested by: 28756 CU
85
~ Paok Limit CdBul
8 75
=
Y| S U NS S SN NS S S S ——
£
= .
e Avg Limit (dBul/m)
o

ppry

O
OSSO OSSO 00O OSSO OO OSOUUSOE SOUOOSsUUSSUOSSOOE SUROTOUOURRTOO UUTPRPUURN: SYSSOSSUOS SUSSIUOSURS SO SN SO
1 HHH BREEEL 18886
Freguency (MHz)
[Forge o) REUATM Rei/Mtin Dol fivg Mods Seosp Fta  Toups/Mods Position FRarge (i) R Raf/ilin Dol Mg Mok e Pia  fomaods Position
T o T
FCC Part!5C 2.4GHz RSE.TST 38515 29 Dec 2B15 Rev 3.5 @1 Moy 2823
| ‘5O—mmbcr B4-RDE-K 2823 Det 17 14:81:43
Rodicted Emizsions 3-Meters
Project Number: 149545008
1es Client: SRaM LLC
Config: EUT + Support Equipment
Mode: BLE_125K_2488
95 Tested by: 28756 CU
85
~ Peak Limit C(dBul
s 75
©
2 ] OSSOSO OUOS RO SUOPOOORUSSHSPPOOO SUROTSOURNOS SOUOOSRUUSSUOSUON SUTOTOOSURRTON SUURUTRPOURN SHSSOSSURS SUSSRUURUNS SO SRS SO
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3 fAvg Limit (dBul/m)
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Q
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OSSO OSSO 00O OSSO OO OSOUUSOE SOUOOSsUUSSUOSSOOE SUROTOUOURRTOO UUTPRPUURN: SYSSOSSUOS SUSSIUOSURS SO SN SO
1BHA 1 HBEE 1 8BB4
Freguency (MHz2
[Forge 0F) FEUUBL: Ref /Al Del feg Fods Seenp Fts  $oups/fode Fosition Forge (o) RO Raf/Attn  Det fug Mook Swep Fia  FopafMods Pesition
FCC Part!15C 2.4GHz RSE.TST 38915 29 Dec 2B15 Rev 9.5 81 Moy 2623

VERTICAL
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REPORT NO: 14954500-E2V1

FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

RADIATED EMISSIONS

Marker Frequency Meter Det 223083 Cbl/Amp Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(MHz) Reading ACF 3m (dB) Reading (dBuVv/m) (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 * 4959.75 56.13 PK2 33.7 -39.8 50.03 - - 74 -23.97 182 372 H
* 4959.694 49.35 MAv1 33.7 -39.8 43.25 54 -10.75 - - 182 372 H
2 *7438.181 48.69 PK2 35.7 -37.1 47.29 - - 74 -26.71 201 254 H
*7439.212 37.06 MAv1 35.7 -37.1 35.66 54 -18.34 - - 201 254 H
3 *10613.387 48.93 PK2 37.9 -36 50.83 - - 74 -23.17 20 300 H
*10613.359 37.6 MAvV1 37.9 -36 39.5 54 -14.5 - - 20 300 H
4 * 4960.295 54.65 PK2 33.7 -39.8 48.55 - - 74 -25.45 237 119 \
* 4960.352 46.83 MAv1 33.7 -39.8 40.73 54 -13.27 - - 237 119 \
5 *7420.796 48.62 PK2 35.7 -37.2 47.12 - - 74 -26.88 353 294 \Y
*7422.792 36.82 MAv1 35.7 -37.2 35.32 54 -18.68 - - 353 294 \Y
6 *11158.656 48.63 PK2 38 -35.2 51.43 - - 74 -22.57 38 306 \Y
*11159.779 37.38 MAv1 38 -35.1 40.28 54 -13.72 - 38 306 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14954500-E2V1
FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

BLE (500kbps):

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1,\Iﬁ\fiwumt.u.-' B49-RDE-K 26823 Det 11 14:42:48
e
Restricted Bandedge
Project Number: 14954588
15 Client: SRaM LLC
Config: EUT + Support Equipment
Mode: BLE_S@BK_2482
185 Tested by: 28756 CU
)
A
i
95 -
.
R
P L
© 85 |
S [
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? ] O S O SO S SO OS OO OTS OSSO0 OO OU SO USSP ARSI SISO SN \ ..............
E -
T 65 o
° MJ
bt j " e Lo | £
a5 s 2 p—
35)
2378 T8 .5MH=z/ 24
Frequency [MHz)
Forge (Hiz) RELAEW Fef/Attn  Det  Avg Mode Swesp Pts Hups/Mode Position R:‘ge CHrz) REWAEY Ref/Attn  Det Avg Mode Juesp Pts #SupsMode  Position
T M 1% Buvecifute) S W42 e 119 cn ) ok ) VIR Pes g2 ) TG 4 degs |

Low CH BE - H.TST 38915 28 Dec 2815 Rev 9.5 B1 Mey 2823

Trace Markers

Marker Frequency Meter Det 223083 Cbl/Amp Corrected Average Margin Peak PK Azimuth Height Polarity
(MHz) Reading ACF 3m (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 * 2390 55.83 Pk 31.8 -34.5 53.13 - 74 -20.87 42 119 H
2 *2378.405 58.7 Pk 31.7 -34.6 55.8 - - 74 -18.2 42 119 H
3 * 2390 45.46 RMS 318 -345 42.76 54 -11.24 - 42 119 H
4 *2370.279 46.8 RMS 31.7 -34.6 43.9 54 -10.1 42 119 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14954500-E2V1
FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

VERTICAL RESULT

1,\,SCM;WL...-' B4-RDE-K 2823 Det |1 14:53:28
2
Restricted Bandedge
Project Mumber: 14954580
15 Client: SRaM LLC
Config: EUT + Support Equipment
Mode: BLE_SABK_2482
185 Tested by: 28756 CU
T ihMli H  l i i} L 6T B e e Y~
% o i e 1 e e A i s
2
’; 75
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T &5
k
ol A ge Limit (dBuUYm 2 / |
g =y : rr—mpeprren e e E e e it
45 4
5 Dg
35
23108 T8 .5MH=z/ 2415
Frequency (MHz)
Rn*gg (Hiz) F_BIHJB& . Fef/Attn  Det  Avg Mode Swesp Pts Houps/Hode  Position Forge (Hz) REWAEY Ref/Attn  Det  Avg Mode Juesp Pts #SupsMode  Position
Low CH BE - U.TST 38915 28 Dec 2815 Rev 9.5 Bl Mey 2823
Trace Markers
Marker Frequency Meter Det 223083 Cbl/Amp Corrected Average Margin Peak PK Azimuth Height | Polarity
(MHz) Reading ACF 3m (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/im) | (dBuv/m) (dBuV/m) (dB)
1 * 2390 55.94 Pk 318 -345 53.24 - 74 -20.76 205 119 \Y
2 *2382.92 58.54 Pk 318 -345 55.84 - - 74 -18.16 205 119 \Y
3 * 2390 45.14 RMS 31.8 -34.5 42.44 54 -11.56 - 205 119 \Y
4 *2388.893 46.2 RMS 31.8 -34.5 43.5 54 -10.5 205 119 \Y
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14954500-E2V1 DATE: 2023-11-09
FCC ID: C90-HKB1 IC: 10161A-HKB1

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

Chamber B89-RDE-K 2823 Det 1 15:@87:36
2

Restricted Bandedge
Project Number: 14954580
[ Client: SRaM LLC

Config: EUT + Support Equipment
Meode: BLE_SA8K_2488

185 - Tested by: 28756 CU
r"‘ |
95 i1
I
- g5 i el emmmemeeeceenennd e ceeeesss e s s e £ et et e
& 5 ;\
S -
3 I
@ - ! H H
S 65 b | :
t H%hu Erogr imit Bul/m) :
] Fe— i T2 TR PO IURTIPR Y NI TR T y TRV PR EOS  HOSEY (Y YT PPN SPOTIT Y S POVHT da FIFRVR PO SRy oW et} 1Y i
a5 o 5,
JRAPRAR bt L
a5
35
24608 8. 3MH=z/ 2563
Frequency [MHz)
Forge (Hiz) FELAEW Fef/Attn  Det  Avg Mode Swesp Pts  #5ups/Mode Position Forge (Hz) REUAEY Ref/Attn  Det Avg Mode Juesp Pts #5eps/Mode  Position
2468-2563 INC-3B) /3N 127738 FERK - Basec(fute)  E0ER HAXH 27 de 86 en K 25 Ll : M 1 e wr i to e ar deye
High CH BE - H.TST k14856 13 Jun 2828 Rev 9.5 B1 Moy 2823

Trace Markers

Marker Frequency Meter Det 223083 Cbl/Amp Corrected Average Margin Peak PK Azimuth Height | Polarity
(MHz) Reading ACF 3m (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 *2483.5 59.46 Pk 322 -34.1 57.56 - 74 -16.44 27 286 H
2 * 2483.552 59.85 Pk 32.2 -34.1 57.95 - - 74 -16.05 27 286 H
3 *2483.5 47.68 RMS 32.2 -34.1 45.78 54 -8.22 - - 27 286 H
4 * 2483.539 48.32 RMS 32.2 -34.1 46.42 54 -7.58 - - 27 286 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14954500-E2V1 DATE: 2023-11-09
FCC ID: C90-HKB1 IC: 10161A-HKB1

VERTICAL RESULT

| s Chember B4-RDE-K 2823 Det 11 15:21:14
E
Restricted Bandedge
Project Number: 14954588
15 Client: SRaM LLC
Config: EUT + Support Equipment
Mode: BLE_S88K_2488
185 Tested by: 28756 ClU
a5
T = L S S e e S
=
= 75
3
T &5
/ ‘ Bt 2
H { Y Averog im i ) o ;
55| it M= i i PORRRIEU R A¥ sk AR e
45 %
an
35
2460 : T, M=/ 7563
Frequency (MHz)
Forge (Hiz) F.B“‘UB‘I . Fef/Attn  Det  Avg Mode Swesp Pts $ups/Mode Position R:‘ge CHrz) REWAEY Ref/Attn  Det  Avg Mode Juesp Pts #SupsMode  Position
High CH BE - U .T5T k14856 13 Jun 2828 Rev 9.5 @1 Moy 2823

Trace Markers

Marker Frequency Meter Det 223083 Cbl/Amp Corrected Average Margin Peak PK Azimuth Height | Polarity
(MHz) Reading ACF 3m (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 *2483.5 57.57 Pk 322 -34.1 55.67 - 74 -18.33 348 356 \Y
2 2515.281 58.89 Pk 32.2 -34 57.09 - - 74 -16.91 348 356 \
3 *2483.5 46.59 RMS 32.2 -34.1 44.69 54 -9.31 - - 348 356 \Y
4 *2483.9 46.94 RMS 32.2 -34.1 45.04 54 -8.96 - - 348 356 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14954500-E2V1
FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| 15 hamber B4-RDE-K 2023 Dct 17 14:51:38
Radioted Emissions 3-Meters
Praject Number: 14354588
185 Client: SRAM LLC
Config: EUT + Support Egquipment
Mode: BLE_S@AK_24@2
el Tested by: 28756 CU
85
~ Paok Limit CdBul
8 75
=
Y1 S S S U NSRS AN SN AN S S S —
£
= .
e Avg Limit (dBul/m)
L OSSOSO UUSRNN OSSOSO OSSOSO SOUSURUNOOON SO STSSSRRRINS SO USSR RS SO

2 iy A
s e
o i I e e e M
1886 BREEEL 1 88BE
Freguency (MHz)
[Forge o) REUATM Rei/Mtin Dol fivg Mods Seosp Fta  Toups/Mods Position FRarge (i) R Raf/ilin Dol Mg Mok e Pia  fomaods Position
T e AT T M T e i T T
FCC Port1SC 2.4GHz RSE.TST 30915 29 Dec 2B15 Rev 9.5 @1 Moy 2823
1‘5THamhcr B4-RDE-K 2823 Det 17 14:51:38
Rodicted Emizsions 3-Meters
Project Number: 149545008
1es Client: SRaM LLC
Config: EUT + Support Equipment
Mode: BLE_SE8K_2482
95 Tested by: 28756 CU
85|
~ Feak Limit Bul
s 75
©
7 (B FS eeeseeereeeeeeeeeceereeeeeceeeeee et seeeeeee e ssesesssssaseess s s oot eenee e e s
~
>
2 fAvg Limit (dBul/m)
- 55
a5 4 T TT————— .
o - o
5
3
Lt e M T~ T o T T T o B e et
o i I e e e M
16868 —10PEE 18808
Freguency (MHz2
[Forge o) R/ Rei/Attn  Del g Mods Semp Fts  Fups/fods Fosition Forge (PFi) REW/E Raf/Alin  Dst fvg Mook Suep Fis  tomafods  Foaition
FCC Part!15C 2.4GHz RSE.TST 38915 29 Dec 2B15 Rev 9.5 81 Moy 2623

VERTICAL
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REPORT NO: 14954500-E2V1

FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

RADIATED EMISSIONS

Marker Frequency Meter Det 223083 Cbl/Amp Corrected Avg Limit Margin Peak PK Azimuth Height | Polarity
(MHz) Reading ACF 3m (dB) Reading (dBuV/m) (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuV/m) (dBuV/m) (dB)

1 * 4803.927 58.67 PK2 33.7 -40 52.37 - - 74 -21.63 169 103 H
* 4803.798 53.66 MAv1 33.7 -40 47.36 54 -6.64 - - 169 103 H

2 * 7586.647 48.54 PK2 35.8 -37.4 46.94 - - 74 -27.06 83 378 H
* 7585.429 37 MAv1 35.8 -37.3 35.5 54 -18.5 - - 83 378 H

3 * 10668.565 48.47 PK2 37.9 -35.4 50.97 - - 74 -23.03 346 260 H
* 10669.309 37.08 MAv1 37.9 -35.4 39.58 54 -14.42 - - 346 260 H

4 *4803.779 56.83 PK2 33.7 -40 50.53 - - 74 -23.47 208 101 \
*4803.939 49.52 MAvV1 33.7 -40 43.22 54 -10.78 - - 208 101 \

5 * 7565.902 49.6 PK2 35.7 -37.3 48 - - 74 -26 41 127 \
*7563.61 36.63 MAv1 35.7 -37.2 35.13 54 -18.87 - - 41 127 \

6 *11123.683 49.23 PK2 38 -35.4 51.83 - - 74 -22.17 193 263 \
*11123.103 37.78 MAv1 38 -35.5 40.28 54 -13.72 - - 193 263 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14954500-E2V1
FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

MID CHANNEL RESULTS

| 1EChnmher B4-RDE-K

2823 Dct 17

16:26:42

Project Number: 143545680

Roadiated Emissions 3-Meters

185 “|Client: SRAM LLC
Config: EUT + Suppert Equipment
Mode: BLE_58BK_2448
95~ Y| Tested by! 23522 SI
S e e [ S
~ ] i U/m)
g 75
=
T 65
£
2 Avg Limit (dBul/md
5 Sope b

45W ‘

AP S -
35 Nwﬁahuﬂiuﬁ*’uh“ dusliae
L B D i
1866 HiE[EI50E] 1868848
Frequency (MHz)
Rarge (Hiz) Rbl/BW Ref/ftin  Det Fvg Mode Sueep Pis toups/Mode Position [Ronge (M) FBUABW Ref/ftin  Det Fvg Mode Pts H5ups/Hade  Position
1 rﬂ[‘ﬁ -3eaa INC-3dB)/38  127/3 PER 4Tnaec (Ruta) 3081 MAXH B-J68degs HI ]E[‘-] 18888 M(-3dB)/3Bk  99/2 PERK ec(futo) 18868  HAXH B-360dega H

FCC Part!5C 2.4GH= RSE.TST 38915 29 Dec 2815 Rev 3.5 @1 Moy 2823

HORIZONTAL

| WEChr}mhF:r B4-RDE-K 2823 Oct 17 16:26:42
Radicted Emissions 3-Meters
Project Number: 143545680
185 “|Client: SRAM LLC
Config: EUT + Suppert Equipment
Mode : BLE_SBEK_2449
95~ Y| Tested by! 23522 SI
S R e S
3 ] i A md
s 75
@
T 651
~
>
:3 Avg Limit (dBul/md
= 1= | T e
BB 4 .
[} Q
5
o
35
O A S N
1848 RREIET5]E] 18v4d
Freguency (MHz)
Farge ) ] Ref/Rtin Dot fvg Fode Susep Fiz  Vups/ficde Fosition [Rangs (FHz) I Ref/Atin  Det fvg Mode Sueep Fta  fGupa/fade Pasitian
FCC Part!SC 2.4GHz RSE.TST 38915 28 Dec 2815 Rev 9.5 B1 Moy 2B23

VERTICAL
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REPORT NO: 14954500-E2V1

FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

RADIATED EMISSIONS

Marker Frequency Meter Det 223083 Cbl/Amp Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(MHz) Reading ACF 3m (dB) Reading (dBuVv/m) (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m) (dBuV/m) (dB)

1 * 4879.325 57.22 PK2 33.7 -39.9 51.02 - - 74 -22.98 173 105 H
*4879.717 51.2 MAv1 33.7 -39.9 45 54 -9 - - 173 105 H

2 *7364.424 48.58 PK2 35.7 -37.2 47.08 - - 74 -26.92 246 293 H
* 7360.988 36.87 MAv1 35.7 -37.3 35.27 54 -18.73 - - 246 293 H

3 9715.728 48.45 PK2 36.9 -35.9 49.45 - - - 351 224 H
4 * 4878.69 61.51 PK2 33.7 -39.9 55.31 - - 74 -18.69 208 123 \
* 4879.65 47.75 MAvV1 33.7 -39.9 41.55 54 -12.45 - - 208 123 \

5 *7525.234 48.41 PK2 35.7 -37.3 46.81 - - 74 -27.19 43 346 \
* 7525.663 36.93 MAv1 35.7 -37.3 35.33 54 -18.67 - - 43 346 \Y

6 *10671.953 48.97 PK2 379 -35.4 51.47 - - 74 -22.53 76 383 \Y
*10673.341 37.11 MAv1 37.9 -35.3 39.71 54 -14.29 - 76 383 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14954500-E2V1
FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

HIGH CHANNEL RESULTS

{ {gthamber B4-ROE-K 20823 Det 17 17:89:37
Roadiated Emissions 3-Meters
Project Number: 143545680
185 “|Client: SRAM LLC
Config: EUT + Suppert Equipment
Mode: BLE_5BBK_2480
95~ Y| Tested by! 23522 SI
O S
3 ] i Usmd
T /D
=
7 65
<
>
ra Avg Limit (dBul/md
= 1= | e e e
45W -------- ]
& i
L B D i
18488 JEEEELE] 18b68
Frequency (MHz)
Rarge (Hiz) REtVBW Ref/ftin  Det Fvg Mode Sueep Pis toups/Mode Position [Ronge (M) [T Ref/ftin  Det Fvg Mode Sueep Pia H5ups/Hade  Position
1 rﬂ[_: -J860 IN(-3d8)/38  127/3 PER futa 9681 MH B-36Bdegs H3 ]EE‘-] 18888 M(-3dB)/3Bk  99/2 PERK futa 18868 HAXH B-360dega H
ode BLE 5B@K_2488.DAT 38915 29 Dec 2815 Rev 0.5 B Moy 2823
{ {gthamber B4-ROE-K 20823 Det 17 17:89:37
Roadiated Emissions 3-Meters
Project Number: 143545680
185 “|Client: SRAM LLC
Config: EUT + Suppert Equipment
Mode: BLE_5BBK_2480
95~ Y| Tested by! 23522 SI
] S
3 ] i Usmd
T /D
=
7 65
<
>
ra Avg Limit (dBul/md
= 1= | e e
vt e T e e gy T
a 2
3 )
o g
35
.. H i iiiib
1848 RREIET5]E] 18v4d
Freguency (MHz)
[Range (Hitz) FBU/ VB Ref/htin  Det hug Mode Suesp Pis Sups/fode  Fosition (Ronge (HHz) REU/EW Ref/ftin  Det Rug Mode Sueep Pts #5ups/Hade  Positian
ode BLE_S@@K_2488.DAT 38915 29 Dec 2815 Rev 0.5 B1 Moy 2823

VERTICAL
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REPORT NO: 14954500-E2V1 DATE: 2023-11-09
FCC ID: C90-HKB1 IC: 10161A-HKB1

RADIATED EMISSIONS

Marker Frequency Meter Det 223083 Cbl/Amp Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(MHz) Reading ACF 3m (dB) Reading (dBuV/m) (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 *4960.362 56.07 PK2 33.7 -39.8 49.97 - - 74 -24.03 173 106 H
* 4959.87 49.47 MAv1 33.7 -39.8 43.37 54 -10.63 - - 173 106 H
2 * 7685.985 48.65 PK2 35.8 -37.3 47.15 - - 74 -26.85 209 127 H
*7685.343 36.6 MAv1 35.8 -37.3 35.1 54 -18.9 - - 209 127 H
3 *9376.665 48.18 PK2 36.4 -36.1 48.48 - - 74 -25.52 288 210 H
*9375.695 35.73 MAv1 36.4 -36.1 36.03 54 -17.97 - - 288 210 H
4 * 4959.575 54.59 PK2 33.7 -39.8 48.49 - - 74 -25.51 205 134 \
* 4959.904 46.13 MAv1 33.7 -39.8 40.03 54 -13.97 - - 205 134 \
5 *7417.974 47.98 PK2 35.7 -37.2 46.48 - - 74 -27.52 153 114 \Y
*7417.811 36.41 MAv1 35.7 -37.2 34.91 54 -19.09 - - 153 114 \Y
6 9707.603 49.46 PK2 36.9 -35.9 50.46 - - - - 179 349 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14954500-E2V1
FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

10.3. WORST CASE BELOW 30MHz
10.3.1. QUALCOMM RADIO

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

| spChanber B4-RDE-K 2823 Dct 18 18:37:56
28
RF Emissions
Project Number: 148954586
18a £l ams: SRAM LLC
Conf ig: EUT + ﬂumpmr* F':]uipm:rﬂ
Mode: BLE Usrst Case
BB Peak Ui € (ABGUY ) Tested by: 22736 CU
el
& o
é." 48 B —
9 2gd i
]
a o
2
- 28]
AB%&W
69 :
QEaT — T BE] 30
F“ae-,em:y (MH=z2
C—] REW/UEL Ref/filn  Dei bvg Hode Sneep C—] REN/LEU ReffBtin Dot Hvg Hode Sueep Pin  45upa/Made  Position
Boa-. 15 WO/ T4 FEK 1o - ’
2:.15-.49 1Bk(-3dB)/38k 97/2 PERK - fBaec ZTERA  MAKH B-X5Bdege 7:4-1.786 PERK - 4200 16888 HAKH B-268dege
3:.48-1 1Bk(-3d8)/ 38k 97/2 FEK - 4aec 16880 r‘_m B-358degs B:1.785-3 PERK - Baec Z7aea ?!QXH 8-36Bdegs
CC 15.289 Below 3BMHz . TST jv4323 29 Jun 2822 Rev 9.5 81 May 2823
Below 30MHz Data
Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Margin Avg Margin | Azimuth | Antenna
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) Limit (dB) (Degs) Polarity
(dBuV) E(ACF) 300m | (dBuVolts) | (dBuV/m) (dBuV/m)
1 .0122 26.81 Pk 60.1 -31.1 -80 -24.19 65.87 -90.06 45.87 -70.06 0-360 0 deg
2 .3229 25.84 Pk 56.3 -32.1 -80 -29.96 37.43 -67.39 17.43 -47.39 0-360 0 deg
4 .0321 15.12 Pk 57.9 -32 -80 -38.98 57.47 -96.45 37.47 -76.45 0-360 90 degs
5 4728 27.18 Pk 56.2 -32.2 -80 -28.82 34.11 -62.93 14.11 -42.93 0-360 90 degs
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna Amp/Cbl Dist Corr 30m Corrected QP Limit Margin | Azimuth Azimuth
(MHz) Reading E(ACF) (dB) (dB) 40Log Reading (dBuV/m) (dB) (Degs) (Degs)
(dBuv) (dBuVolts)
3 .8266 31.34 Pk 56.4 -32.2 -40 15.54 29.27 -13.73 0-360 0 deg
6 .8155 26.83 Pk 56.4 -32.2 -40 11.03 29.39 -18.36 0-360 90 degs
7 1.0807 35.58 Pk 46.4 -32.1 -40 9.88 26.95 -17.07 0-360 0 deg
8 2.4459 30.97 Pk 40.3 -31.9 -40 -.63 29.5 -30.13 0-360 0 deg
9 1.062 33.69 Pk 46.5 -32.1 -40 8.09 27.1 -19.01 0-360 90 degs
10 25371 28.17 Pk 40.1 -32 -40 -3.73 29.5 -33.23 0-360 90 degs

Pk - Peak detector
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REPORT NO: 14954500-E2V1
FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

10.3.2. RIGHT NORDIC RADIO

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

120

26823 Oct 18 13:46:16

4]

Chomber B4-RDE-K

RF Emiz=ion=

Froject Number: 14954500
189 Cliemt: SRAM LLC
Config: EUT + Support Equipment
Mode: ELE Uoret Case
BB Peak Ui € (ABGUY ) Tested by: 22736 CU
EB i ___x\‘—__
3 M T
——— ——
S 48 o =
_ — —
4
E
=
J
[sa}
g

B 1A

38
Freguency (MHz)
REWLBU Ref /it Dot fvg Mode Seeep s Fupaliode  Posi Rarge 0¥ REU/LB Ref/Bitn Dot fug Mode Sueep Fia  foupaltodke  Position
JBAC-3dE)/ 1k 9774 PESK daec 16888 MAKH B L ¥
1Bk(-3d8)/ 38k 97/2 FEAK - EBaec 27HE8  MAKH 8- 358dege 7:1-1. 786 PERK - daec 16888 MAXH B-X
1Bk(-3dB)/ 30k 97/2 FEAK - daec ISI!EB HAIH B-35Bdegs 8:1.785-38 PERK - Baec 2TABA  HAKH B-360de
CC 15.289 Below 3BMHz . TST jv4323 29 Jun 2822 Rev 9.5 81 May 2823
Below 30MHz Data
Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Margin Avg Margin Azimuth Antenna
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) Limit (dB) (Degs) Polarity
(dBuv) E(ACF) 300m (dBuVolts) (dBuV/m) (dBuV/m)
1 .0122 26.09 Pk 60.1 -31.1 -80 -24.91 65.85 -90.76 45.85 -70.76 0-360 0 deg
2 .3824 27.62 Pk 56.3 -32.1 -80 -28.18 35.96 -64.14 15.96 -44.14 0-360 0 deg
4 .0121 18.8 Pk 60.1 -31.1 -80 -32.2 65.95 -98.15 45.95 -78.15 0-360 90 degs
5 3122 23.83 Pk 56.3 -32.1 -80 -31.97 37.72 -69.69 17.72 -49.69 0-360 90 degs
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna Amp/Cbl Dist Corr 30m Corrected QP Limit Margin Azimuth Azimuth
(MHz) Reading E(ACF) (dB) (dB) 40Log Reading (dBuV/m) (dB) (Degs) (Degs)
(dBuv) (dBuVolts)
3 .8155 30.81 Pk 56.4 -32.2 -40 15.01 29.39 -14.38 0-360 0 deg
6 .8555 28.09 Pk 56.4 -32.2 -40 12.29 28.97 -16.68 0-360 90 degs
7 1.5224 38.12 Pk 44.1 -32 -40 10.22 23.98 -13.76 0-360 0 deg
8 2.4816 33.29 Pk 40.2 -32 -40 1.49 29.5 -28.01 0-360 0 deg
9 1.6425 34.07 Pk 43.4 -32 -40 5.47 23.32 -17.85 0-360 90 degs
10 2.4365 29.68 Pk 40.3 -31.9 -40 -1.92 29.5 -31.42 0-360 90 degs

Pk - Peak detector
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REPORT NO: 14954500-E2V1
FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

10.4. WORST CASE BELOW 1 GHz

10.4.1. QUALCOMM RADIO

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

FCC Part!5C 3B-1BAEMHz TST 38915 15 Jul 2814 Rev 9.5 81 May 2823

gsﬁhnmher B4-RDE-K 2823 Dct 18 18:29:12
Rodioted Emissions - 3 Meters
85 Project Number: 14954588
Client: SRAM LLC
Config: EUT + Suppart Equipment
Mode: BLE Worst Cose
75 Tested by: 23522 SI
£5
8 55
- ’_
= 45 L A W L
E i
T 35
25 M"w
15 M
5
5
38 184 1884
Frequency (MHz)
[Farge criz) TR Ref/Attn  Det fug Fode Suzen iz #opa/Mfode FPosition [ange (FFiz FEU/UEN Ref/ikin  Oet fug Hode Susep Pts  Fupa/fode  Fasition
1: 38200 \ZBCEBI/N 918 FERK - TieAtz 408 WA 0-368dega h3:200- 1608 120k (-6cB)/IN TU/1B PERK - Sgfhe/MHz  BDED  MAH & J6degs H

HORIZONTAL

FCC Part!5C 3B-1BAEMHz TST 38915 15 Jul 2814 Rev 9.5 81 May 2823

gl:Chnmhn::r B4-RDE-K 2823 Dct 18 18:29:12
Rodioted Emissions - 3 Meters
Project Number: 149545008
85 Client: SRAM LLC
Config: EUT + Suppart Eguipment
Mode: BELE Worst Cose
75 Tested by: 23522 SI
Ellz
2 55
E’ F
T A5|aPRTiw T taB U
3 7
L
v N i :
25l Y N :
i it
h, fﬂ “(
o fi f
15 Wtgisgy [ Wy
i’ "
5
38 184 18ea
Frequency (MHz)
[Farge criz) REUABY Rel/Miin Dot fug Fode Suzep Ple  ¥SupaMode Posilion [Range (D) RUABN  Ret/ftin Det Aug ode aezp Pts  Fupa/fode  Fasition

VERTICAL
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REPORT NO: 14954500-E2V1 DATE: 2023-11-09
FCC ID: C90-HKB1 IC: 10161A-HKB1

Below 1GHz Data

Marker | Frequency Meter Det 232075 Amp/Cbl Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading ACF (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dB/m) (dBuV/m)

1 *137.128 46.65 Pk 19.3 -30.4 35.55 43.52 -7.97 0-360 199 H
4 34.9738 44.36 Pk 23.1 -31.3 36.16 40 -3.84 0-360 100 \Y

35.0057 40.01 Qp 23.1 -31.3 31.81 40 -8.19 223 125 \%
2 499.539 36.73 Pk 23.6 -28.8 31.53 46.02 -14.49 0-360 299 H
3 663.76 34.75 Pk 255 -28 32.25 46.02 -13.77 0-360 99 H
5 *333.017 43.67 Pk 19.8 -29.3 34.17 46.02 -11.85 0-360 99 \Y,
6 499.239 38.6 Pk 23.6 -28.8 334 46.02 -12.62 0-360 99 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector

Page 141 of 155

UL VERIFICATION SERVICES
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL VERIFICATION SERVICES




REPORT NO: 14954500-E2V1
FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

10.4.2. RIGHT NORDIC RADIO

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

L_\r.hﬂmhﬁl" B4-RDE-K

2823 Dct 18

17:33:48

3
Rodicted Emissions - 3 Meters
85 Project Number: 14954588
Client: SRAM LLC
Config: EUT + Suppart Equipment
Mode: BLE Warst Cose
75 Tested by: 23522 SI
E"-_\
T OO O SO OO OO OO OO ST OO O OO DS SO OSOPUNOOSSOSE SOUORROS SO
- F
E 45 0Pk Lim Tt tdButiym
~
=
2
o 3B
ERWH‘
“\Mh
15
i
g
5
38 1688 1664
Freguency (MHz)
Farge (M) REU/EY Rel/ttn Dot fg Fode Suep Pis  #oupa/fode Fosilion [Range (F2) FEU/UB Ref/ftin  Del fug Mode Suesp Pts  Fupaifode Fosition
1: 38208 16BN/ 9718 FERK - oMz 46 W 0-36Bdege H3:200- 1800 1Z0h(-5B)/IH T2/1B PERK - S0/Miz  BOBD MR 8-J6dege H

FCC Part!SC 38-18@8MH= TST 38915 15 Jul 2814 Rev 9.5 81 May 2823

HORIZONTAL

gzﬂhnmhﬁr B4-RDE-K 2823 Det 18 17:33: 468
Rodicted Emissions - 3 Meters
85 Project Number: 14334300
Client: SRAM LLC
Config: EUT + Suppart Equipment
Mode: BLE Warst Cose
75 Tested by: 23522 SI
E"-_\
8 55
-S_’ ’_
& 45 L A W L
~
2> }
5
g 35 A
= ! l\
S b ]
25/ N, w
\ ) r
W ¥ “{uh #
15 i gl
"}MIM\W*
5 H
38 1688 1664
Freguency (MHz)
[Farge (H¥iz} REU/EY Ref/Mttn Dot fg Fode Sueep Pis  #oupa/fiode Fosilion [Range (FD) FEU/UB Ref/itin  Del fug Mode Sueep Pts  upaifode Fosition

FCC Part!SC 38-18@8MH= TST 38915 15 Jul 2814 Rev 9.5 81 Moy 2823

VERTICAL
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REPORT NO: 14954500-E2V1 DATE: 2023-11-09
FCC ID: C90-HKB1 IC: 10161A-HKB1

Below 1GHz Data

Marker | Frequency Meter Det 232075 Amp/Cbl Corrected QPK Limit Margin | Azimuth | Height | Polarity
(MHz) Reading ACF (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dB/m) (dBuV/m)

1 *137.255 45.62 Pk 19.3 -30.4 34.52 43.52 -9 0-360 199 H

4 35.7932 48.75 Pk 225 -31.3 39.95 40 -.05 201 108 \
35.7932 43.38 Qp 225 -31.3 34.58 40 -5.42 201 108 \%

2 480.036 36.85 Pk 235 -28.9 31.45 46.02 -14.57 0-360 199 H

3 668.961 36.45 Pk 255 -28.1 33.85 46.02 -12.17 0-360 100 H

5 298.613 37.7 Pk 19.3 -29.5 27.5 46.02 -18.52 0-360 199 \

6 831.482 36.85 Pk 27.4 -27.3 36.95 46.02 -9.07 0-360 199 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 14954500-E2V1 DATE: 2023-11-09
FCC ID: C90-HKB1 IC: 10161A-HKB1

10.5. WORST CASE 18-26 GHz

10.5.1. QUALCOMM RADIO

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

Chamber B4-RDE-K 2823 Dct 18 B80:95: 81

RF Emissions 3 meter

- Project Number: 14854588

B Client: SRAM LLC

Canfig: EUT+Suppart Equipment
Mode: ELE Worst Cose

95 : | Tested by: 23522 SIL

Peak Limit (dBul/m

18dB/
~
[

.

gl.fvenage Linit dBulim ‘

CodBullaltsl

I O SOOI PORONY

o ettt 1
4
18UHH 265688
Frequency (MHz2
[Renge CHtiz) FEL/UE Ref/fntn  Det fvg Hode Sucep Fits  fups/Mode  Fosition Fonge CHiz) [T Ref/ftin  Dev Avg Hode Sueep Fts  #Swpsode  FPosition
| BPAB-ESEE  ANC-3B)/OM 9872 FEfK - Jassechuto) 19EA1 WA B-JBdegs

18-26.5GHz Test J-meter (199659 + 234683) .TST 38686 5 May 2823 Rev 9.5 Bl Moy 2623

HORIZONTAL

Chamber B4-RDE-K 2823 Dct 18 B80:95: 81

RF Emissions 3 meter

- Project Number: 14854588
L2 Client: SRAM LLC
Config: EUT+Support Equlpment

Mode: BLE lWorst Cose
95 : | Tested by: 23522 SIL

Peak Limit (dBul/m

18dB/
~
[

R R
n:’g go|fverage Linit dBul/m P
oot A A A
3!? . o N e B
2': .......
188ud : 265680
; F.req-.usncg FMHZ? ; )
[Rorge (Miz) REAL/VEW Ref/fttn Det  fvg Mode Sueep Pts A5ups/Mode  Position ‘ﬂmge (Mz) . RBIAE!A Ref/Atin  Det Avg Hode Sueep Pts #5eps/Mode  Position
|8-26.56GH=z Test J-meter (199659 + 234683).TST 306E6 5 May 2823 Rev 9.5 B1 Moy 2623
VERTICAL
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REPORT NO: 14954500-E2V1 DATE: 2023-11-09
FCC ID: C90-HKB1 IC: 10161A-HKB1

18 — 26GHz Data

Marker Frequency Meter Det Horn 234683 Cables Corrected Peak PK Average Margin Azimuth Height Polarity
(MHz) Reading ACF Amp/Cbl (dB) Reading Limit Margin Limit (dB) (Degs) (cm)
(dBuVv) (dB/m) (dB) (dBuVolts) (dBuVv/m) (dB) dBuVv/m
1 *18859.444 52.47 Pk 32.4 -62.6 18.3 40.57 74 -33.43 - - 0-360 200 H
2 *22707.581 51.96 Pk 333 -62.5 19.9 42.66 74 -31.34 - - 0-360 200 H
3 24349.497 50.83 Pk 33.8 -62.6 20.6 42.63 74 -31.37 - - 0-360 200 H
4 *18329.611 52.63 Pk 32.2 -63.2 18 39.63 74 -34.37 - - 0-360 101 \4
5 *21004.749 51.22 Pk 33 -61.1 19.2 42.32 74 -31.68 - - 0-360 200 \
6 24114.803 51.06 Pk 33.7 -62.4 20.5 42.86 74 -31.14 - - 0-360 101 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 14954500-E2V1
FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

10.5.2. RIGHT NORDIC RADIO

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

| 15 Chamber B4-RDE-K 2823 Dct 19 BB:45:B5
RF Emissions 3 meter
- Project MNumber: 14954528
L Client: SRAM LLC
Config: EUT + Support Equipment
i Mode: BLE Worst Cose
S Tested by: 28756 CW
BE .......
<
g __| Peok Limit (dBul/m
8 7St D
3 65
o
=>
3 erage Limit dBul
2 55
45 1 ‘ 5 5
35} - .
25
180HH 2656808
Frequency (MHz)
[Farge CHiz) [EET Ref/Attn  Det Avg Hode e Pts  #5ups/Mode  Fosition |Em;l (Miz) RE4/UBU Ref/ALtn  Det Avg Hode Sueep Pts  #SwpsMode  FPosition
| - 1BBAE-26588 NC-381/31 18472 PERK - Jdwsec(fwto) 18B@1  MAXH B—)iﬂjms;l\
18-26.56Hz Test -neter (199659 + 234683).TST 30606 5 May 2023 Rev 9.5 B1 Moy 2623
1I%Chcmbl:f B4-RDE-K 2023 Dct 19 08:45: B5
RF Emissions 3 meter
- Project Number: 14554508
B e e Clignt: SRAM LLC
Config: EUT + Support Equipment
- Mode: BLE lorst Cose
L Tested by: 28756 CU
8'-_\ ,,,,,,
N
2 el Peok Limit CdBul/m
e O
L i i S D
o
=>
3 erage Limit dBul
% 55
. |
g 4 5 5
b " Ll L 2 Q Ll i dad A“"——w@“ﬂ"" A _‘_d'.'l.;'"“iw W'n-.‘hn_ WHMN
35} i
25
18ead 265680
Frequency (MHz)
Forge CHiz) REAEW Ref/Attn  Det  Avg Hode Sueep Pts #3ups/Mode  Position RE4VBU Ref/Atin  Det Avg Hode Jueep Pts #?upsﬂ?‘hh Pesition

Fm:mn

18-26.5GHz Test J-meter (199659 + 234683) .TST 38686 5 May 2823 Rev 9.5 Bl Moy 2623

VERTICAL
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REPORT NO: 14954500-E2V1
FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

18 — 26GHz Data

Marker Frequency Meter Det Horn 234683 Cables Corrected Peak PK Average Margin Azimuth Height Polarity
(MHz) Reading ACF Amp/Cbl (dB) Reading Limit Margin Limit (dB) (Degs) (cm)
(dBuV) (dB/m) (dB) (dBuVolts) | (dBuV/m) (dB) dBuv/m
1 *19468.138 53.7 Pk 32.6 -62.8 18.5 42 74 -32 - 0-360 199 H
2 * 22270.304 50.88 Pk 33.3 -62.6 19.7 41.28 74 -32.72 0-360 101 H
3 * 23804.081 49.78 Pk 33.6 -62.5 20.4 41.28 74 -32.72 0-360 101 H
4 *20128.777 51.88 Pk 32.7 -62.2 18.8 41.18 74 -32.82 0-360 101 \
5 *22271.72 50.59 Pk 333 -62.6 19.7 40.99 74 -33.01 0-360 200 \
6 *23904.664 50.5 Pk 33.7 -62.5 20.4 42.1 74 -31.9 0-360 101 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector
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REPORT NO: 14954500-E2V1 DATE: 2023-11-09
FCC ID: C90-HKB1 IC: 10161A-HKB1

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC 815.207 (a)
ISED RSS-GEN, Section 8.8

Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 b to 56 56 to 46
0.5-5 56 A6
5-30 i) 50
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 14954500-E2V1 DATE: 2023-11-09
FCC ID: C90-HKB1 IC: 10161A-HKB1

11.1. AC Power Line Norm

11.1.1. QUALCOMM RADIO

LINE 1 RESULTS

| ‘HJL Frement, CA CE Room 2823 Dct 28 21:56:28
z T 7T
Conducted RFI Uoltage
Project No: 14354588
186 Client Mome: SRAM LLC
EUT Comfig: EUT + Support Equipment
, Test Uolt/Freq: BLE_128U/0BH=z
9z ; Test By: 23522 51
78
3
e} -
T BT
3
[ = OO OUO T sovovene=—-S S-S SURSUSRNON SURUOTORE HESUIOR SUUOON SOUOR SRS SO
c
=
2 ]y W WO WOVt SN ARV SN NOVSE SOONSE NURRE SONOUROYOOONORSURN SMOUSMRURUINE SHSOUOIOS SUUOPN: SO SRS DA SO SO SO ON SO
[aa} s
o o/
5 ‘V\._.
22 -
~ 3 _
P z .
gl AN ; 7
B S S B - I — e —ee
,E', .
15 [E) 38
Frequency (MHz2
Rarge Otz AW Ref/fttn  Det fivg Hode Sueep Fis Fupsifods Lakel Fange Oz ] Ref/bttn Dt fvg hode Suesp Fis  VSepatode  Label
15-38 Ik (-6dB) B2/18 Oe/Co 1s/2. 25tz 13.3k 1/ LineL1

CCI5 CE Class B 158kHz-38MHz Stepping LISN 175765.TST 25955 3 Oct 2823 Rewv 9.5 83 Mar 2823

Trace Markers

Range 1: Line-L1 .15 - 30MHz

Marker | Frequency Meter Det LISN Cbl Trns Corrected FCC Part 15 QP FCC Part 15 Av(CISPR)Margin
(MHz) Reading (dB) (dB) Limiter Reading Class B QP Margin Class B Avg (dB)
(dBuv) (dB) dBuv (dB)
1 1523 27.92 Qp 0 0 9.5 37.42 65.88 -28.46 - -
2 1523 10.24 Ca 0 0 9.5 19.74 - - 55.88 -36.14
3 .4853 3.24 Qp 0 0 9.3 12.54 56.25 -43.71 - -
4 4875 -4.59 Ca 0 0 9.3 471 - - 46.21 -41.5
5 .789 .16 Qp 0 1 9.3 9.56 56 -46.44 - -
6 .789 -6.88 Ca 0 1 9.3 2.52 - - 46 -43.48
7 1.1693 -2.83 Qp 0 1 9.4 6.67 56 -49.33 - -
8 1.1693 -8.4 Ca 0 1 9.4 11 - - 46 -44.9
9 14.7638 1.66 Qp 1 2 9.4 11.36 60 -48.64 - -
10 14.7638 -4.16 Ca 1 2 9.4 5.54 - - 50 -44.46
11 25.2623 9.21 Qp 2 3 9.4 19.11 60 -40.89 - -
12 25.197 3.97 Ca 2 3 9.4 13.87 - - 50 -36.13

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 14954500-E2V1 DATE: 2023-11-09
FCC ID: C90-HKB1 IC: 10161A-HKB1

LINE 2 RESULTS

UL Fremont, CA CE Room 20823 Oct 20
128

Y]
(%))
(o)
ry
©

Conducted RFIT Ualtage

Project Na: 14954588

186 Client Name; SRAM LLC

EUT Comfig: EUT + Support Equipment
) Test Uolt/Freq: BLE_ 128U /6BH=

92 : Test By: 23522 S1I

dBul Line-L2 14dB
.l
=
o

3
) NSRS RS SURNUNSRE SURSRPUUNOE SHURUNUN SUSRURN SRR SO SUUN SOOI SUNSRURUNRRNS: SUNURRNORE SRR SUSNURURN SURPRS: SUNURS RN ORI SRRSOt SO |
2214
P
= 17 19
8- 5 5 i e
=] @ [w] 1
,E', .
15 T8 38
Frequency (MHz2
Renge (MHz) REM Ref/fitn  Det  fvg Mode Sueep Pts YoupsMode  Lokel Renge (MHz) REW Ref/ftin  Det fvg Mode Supep Pts 150ps/Mode  Lobe|
CC1S CE Class B 158kHz-3BMHz Stepping LISN 175765.TST 25955 3 Oct 26823 Rev 9.5 B3 Mar 20823
Trace Markers
Range 2: Line-L2 .15 - 30MHz
Marker | Frequency Meter Det LISN Cbl Trns Corrected FCC Part 15 QP FCC Part 15 Av(CISPR)Margin
(MHz) Reading (dB) (dB) Limiter Reading Class B QP Margin Class B Avg (dB)
(dBuV) (dB) dBuv (dB)
13 .1523 28.02 Qp 0 0 9.5 37.52 65.88 -28.36 - -
14 .1523 9.11 Ca 0 0 9.5 18.61 - - 55.88 -37.27
15 .5145 1.65 Qp 0 0 9.3 10.95 56 -45.05 - -
16 .4988 -5.71 Ca 0 0 9.3 3.59 - - 46.02 -42.43
17 .789 -.39 Qp 0 0 9.3 8.91 56 -47.09 - -
18 .8093 -6.43 Ca 0 0 9.3 2.87 - - 46 -43.13
19 1.1693 -.98 Qp 0 2 9.4 8.62 56 -47.38 - -
20 1.1693 -6.49 Ca 0 2 9.4 3.11 - - 46 -42.89
21 14.4983 2.69 Qp 1 2 9.4 12.39 60 -47.61 - -
22 14.4983 -3.19 Ca 1 2 9.4 6.51 - - 50 -43.49
23 25.1295 9.05 Qp 2 .3 9.4 18.95 60 -41.05 - -
24 25.1295 3.24 Ca 2 .3 9.4 13.14 - - 50 -36.86
Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 14954500-E2V1
FCC ID: C90-HKB1

DATE: 2023-11-09
IC: 10161A-HKB1

11.1.2. RIGHT

NORDIC RADIO

LINE 1 RESULTS

| MJL Fremont, CA CE Room 2823 Dct 28 21:88:33
z
Conducted RFI Uoltage
Froject Na: 14354588
186} €1 et Name . SRAM LLC
EUT Config: EUT + Suppaort Equipment
, Test Uolt/Freq: BLE_128U/0BH=z
9c Test By: 23522 51
78
3
- -
B i
- —
[ SOOOOOSSO L OOOOOovvose-— SASUOOOS SNSRI RSSRE SOOI AN SOUON IS SO
c
3
3 ghi.l_,,. ...................
3 - i
22} /"‘-,\ - B I D
=] Fn Wy 3 = r
5 ViARg
g @ Vi ;’1 At -,{f!”"“wwlw‘mrf;w&h%; 7. T " I%“W -
e YT TRy TR T *”Mr—--'"w“ et T
U ! d W LBl s
,E', .
15 iz 38
Freguency (MHz)
Renge tHiz) REW Ref/fttn  Det fvg Hode Seeep Fts  fupa/ode Lokel Fange () REX Ref/ftin  Det vg hode Sueep Fts  45eps/Mode  Lcbel
15-38 Ik (-6dB) B2/18 Oe/Co 1s/2. 25tz 13.3k 1/ LineL1
CCI5 CE Class B 158kHz-38MHz Stepping LISN 175765.TST 25955 3 Oct 2823 Rewv 9.5 83 Mar 2823
Trace Markers
Range 1: Line-L1 .15 - 30MHz
Marker | Frequency Meter Det LISN Cbl Trns Corrected FCC Part 15 QP FCC Part 15 Av(CISPR)Margin
(MHz) Reading (dB) (dB) Limiter Reading Class B QP Margin Class B Avg (dB)
(dBuv) (dB) dBuv (dB)
1 .1545 25.96 Qp 0 0 9.5 35.46 65.75 -30.29 - -
2 1523 3.96 Ca 0 0 9.5 13.46 - - 55.88 -42.42
3 .4403 5.3 Qp 0 1 9.3 14.7 57.06 -42.36 - -
4 4673 .63 Ca 0 1 9.3 10.03 - - 46.56 -36.53
5 .789 3.87 Qp 0 1 9.3 13.27 56 -42.73 - -
6 .789 -5.67 Ca 0 1 9.3 3.73 - - 46 -42.27
7 2.3663 -3.25 Qp 0 1 9.4 6.25 56 -49.75 - -
8 2.3663 -9.17 Ca 0 1 9.4 .33 - - 46 -45.67
9 13.632 .34 Qp 1 2 9.4 10.04 60 -49.96 - -
10 13.632 -5.46 Ca 1 2 9.4 4.24 - - 50 -45.76
11 25.53 10.12 Qp 2 3 9.5 20.12 60 -39.88 - -
12 25.53 4.72 Ca 2 3 9.5 14.72 - 50 -35.28

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 14954500-E2V1 DATE: 2023-11-09
FCC ID: C90-HKB1 IC: 10161A-HKB1

LINE 2 RESULTS
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Renge (MHz) REW Ref/fitn  Det  fvg Mode Sweep Pts YoupsMode  Lokel Renge (MHz) REN Ref/ftin  Det fvg Mode Supep Pts 15ups/Mode  Lebe|

CC1S CE Class B 158kHz-3BMHz Stepping LISN 175765.TST 25955 3 Oct 26823 Rev 9.5 B3 Mar 20823

Trace Markers

Range 2: Line-L2 .15 - 30MHz

Marker | Frequency Meter Det LISN Cbl Trns Corrected FCC Part 15 QP FCC Part 15 Av(CISPR)Margin
(MHz) Reading (dB) (dB) Limiter Reading Class B QP Margin Class B Avg (dB)
(dBuv) (dB) dBuv (dB)
13 1523 26.56 Qp 0 0 9.5 36.06 65.88 -29.82 - -
14 1523 6.45 Ca 0 0 9.5 15.95 - - 55.88 -39.93
15 4965 6.31 Qp 0 0 9.3 15.61 56.06 -40.45 - -
16 4943 -1.38 Ca 0 0 9.3 7.92 - - 46.1 -38.18
17 .789 4.56 Qp 0 0 9.3 13.86 56 -42.14 - -
18 .789 -3.51 Ca 0 0 9.3 5.79 - - 46 -40.21
19 1.1693 -1.33 Qp 0 2 9.4 8.27 56 -47.73 - -
20 1.1693 -7.06 Ca 0 2 9.4 2.54 - - 46 -43.46
21 13.56 2.69 Qp 1 2 9.5 12.49 60 -47.51 - -
22 13.56 -3.93 Ca 1 2 9.5 5.87 - - 50 -44.13
23 25.53 9.5 Qp 2 3 9.5 195 60 -40.5 - -
24 25.53 4.04 Ca 2 3 9.5 14.04 - - 50 -35.96

Qp - Quasi-Peak detector
Ca - CISPR average detection
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