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Why Multiprotocol?

= Smart Home Challenges
= One size does not fit all

= Different protocols for different applications
= Limited Market Adoption

= Global market penetration estimated to be ~10% of homes
= Barriers still exist to Smart Home adoption
= Smart Home continues to be fragmented
= Wi-Fi, Bluetooth, Zigbee, Thread, Z-Wave, Proprietary and Matter

= Product Complexity for Product Companies and Retailers
= Managing multiple products based on protocol
= Product forecast and stocking complexity

= Poor User Experience
= Product confusion due to number of protocols

= Product choice may not support the protocol users want

= Multiprotocol can help overcome these challenges
« Cost effectively expanding the ecosystems supported by a single product
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Common Multiprotocol Use Cases for the Smart Home

BLUETOOTH LE + ZIGBEE

MULTIPROTOCOL FOR GATEWAYS/HUBS

'\. a -'.....
M e eecee .}:. .................................... -:. :
~ 7 Wi-Fi Router
( . e e —
—_——— Internet = seeeeseeeeeee Thread Network

| Zigbee Network or both
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SWITCHED
MULTIPROTOCOL

The device switches between
protocols using a bootloader

Can be used when running two
protocolsis notan optionoron
more constrained devices

Helps to update devicesinthe
field to changing market needs

Switching time is usually long
(~hundreds of ms)

Not ideal when switching
between protocolis needed
often or on demand

Not a common use case

© Silicon Laboratories Inc. All rights reserved.

DYNAMIC
MULTIPROTOCOL

Z
jE

The device time-slices
between two protocols

Common when one protocolis
deterministic, i.e. Bluetooth LE

The other protocol needs retry
mechanisms

Can also turn off Bluetooth until
needed (i.e. commissioning)

Time slicing is transparent to
user

Requires more resources to run
both protocol stacks

Requires careful design of
scheduler for reliable operation

Single-Chip Multiprotocol Modes of Operation

CONCURRENT
MULTIPROTOCOL

¢ |8

The device is able to receive
on multiple 802.15.4 networks

Can be on a single channel or 2
channels without packet loss

Typically requires fast switching
and rapid preamble detection
similar to Antenna Diversity

Requires more resources to run
protocol stacks

Used for Zigbee+Matter over
Thread on hubs

CONCURRENT W/

Z
X cr "B

The device is able to time
slice between BLE, Zigbee
and Thread

Extension of DMP with CMP

BLE continues to operate in time-
sliced DMP mode

CMP (Zigbee + Thread) operates
between BLE activity

Similar to DMP, it has little or no
impact BLE performance

Requires significant resourcesin
Flash and RAM
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Multiprotocol: How
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Switched Multiprotocol (SMP)

= Operation:

= Device can be instructed to switch to different protocol

= Loads a new firmware image

= Switches between 2 protocols
= Used when DMP won’t work

= Used when there is no dead time or retry mechanisms

= Does not need any complex scheduler

= Simplicity Studio Sample Applications
= N/A — Uses Bootloader

» Common Use Cases:

= Bluetooth LE Commissioning

= Backwards compatibility or future proofing

9 © Silicon Laboratories Inc. All rights reserved.
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Dynamic Multiprotocol (DMP)

= Operation:
= Radio time-sliced to reliably manage multiple protocols
= Used with Bluetooth LE, in conjunction with a different protocol

= Managed by RAIL Scheduler

= Uses MP RAIL library and RTOS

= Typically, Bluetooth LE operations get a higher priority but is configurable
= Radio switching time in the order of hundreds of us

= Has beenimproved in our Series 3

= Simplicity Studio Sample Applications
= Bluetooth LE+Zigbee
» Bluetooth LE+Thread
* Bluetooth LE+Proprietary 2.4 GHz
= Bluetooth LE+Proprietary Sub-GHz

= Common Use Cases:
= Multiple protocol support (Bluetooth is a fall back)
= Commissioning / device onboarding
= Network diagnostics or firmware updates

10 © Silicon Laboratories Inc. All rights reserved.

Zigbee Tx
Highest MAC Seq. 2
Radio
Switching
Time

Priority

Zigbee
Background Rx

Lowest I

Zigbee Zigbee Max Slip
decides to decides to Time
transmit transmit

Example: DMP Bluetooth LE + Zigbee
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Concurrent Multiprotocol (CMP)

= Operation:
= Listens for two different 802.15.4 networks
= MultiPAN: Networks are on the same channel

Filters packets based on PAN ID
Requires that a single device controls both network channels

= Concurrent Listening: Networks are on different channels

Device switches between channels
Switches fast to listen to both channels during preamble

When preamble is detected, stays on the channel until
completion packet

Sensitivity is slightly degraded
Antenna diversity is not available

= Simplicity Studio Sample Applications
= Zigbee+Thread

= Common Use Cases:
= Support for both Zigbee and Thread on a single device

11 © Silicon Laboratories Inc. All rights reserved.

ChA

ChB

)

chA chB

(

8 symbols
48 us

Load RF synth for channel A & settle (~16 us)

Listen for preamble (2 symbols, ~32us)

v

v

48 us

Load RF synth for channel B and settle (~16 us)
Listen for preamble (~32us)
Repeat until preamble detected

After packet is receive, it repeats the process again

Example: CMP Zigbee + Thread (Series 2)
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Dynamic Multiprotocol (DMP) + Concurrent Multiprotocol (CMP)

= Operation:
= Extension of Bluetooth LE DMP to include CMP

= Similar operation as DMP Thread
T ————
= CMP is active during between Bluetooth LE ‘ N
; 1
= Radio rapidly switches between the two 15.4 channels Svl;\’if:r:(i)ng :
. Time 1
= Does not impact Bluetooth LE performance !
= Bluetooth LE operations get a higher priority but is configurable 1
ChA . .
= Simplicity Studio Sample Applications |
= Bluetooth LE+Zigbee+Thread chB ._. ‘
= Common Use Cases: che >

= Support for both Zigbee and Matter over Thread
Zigbee decides

. Thread decides
to transmit

to transmit

Example: DMP Bluetooth LE + CMP (Zigbee + Thread)

12 © Silicon Laboratories Inc. All rights reserved. works with
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Multiprotocol Support

= Multiprotocol Support is affected by devices protocol support and available memory

Bluetooth LE +

Bluetooth LE +

Bluetooth LE +

Bluetooth LE +

Flash  RAM Proprietary Proprietary Wi-SUN B'”ezt?g°gze"E * B'”eTt‘;‘r’;*a‘ d"E * ZTi%'::: T Zigbee +
(kB) (kB) 2.4 GHz Sub-GHz Sub-GHz (DMP) (DMP) (CMP) Thread
(DMP) (DMP) (DMP) (DMP+CMP)
BG21 1024 96 v
BG24 1536 256 v
BG26 3200 512 v
BG29 1024 256 v
MG21 1024 96 v v v NCP
MG24 1536 256 v v v v
MG26 3200 512 v v v v v
MG29 1024 256 v v v
MG301 4096 512 v v v v v
FG28 1024 256 v v
7G28 1024 256 v v

14 © Silicon Laboratories Inc. All rights reserved.
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Teledyne LeCroy’s
Protocol Debugging Tools

”“ TELEDYNE LECROY
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About the Frontline Family of Protocol Analyzers

Teledyne LeCroy's Frontline family of wireless protocol analyzers, sniffers,
and testers deliver unparalleled performance for complex multi-technology
test environments including market-leading support for the latest releases of

= Bluetooth
Wi-Fi (802.11) -
Matter/Thread/Zigbee (802.154) @&

c
X

2 6 Frontline X500/X500e ea Bluetooth
[ Bluetooth, Wi-Fi 1-7 and 802.15.4

O
W= Frontline X240

8 50 Classic and Low Energy ‘f HREAD
7]

= 4 . O Sodera and Sodera LE

- Wideband Cassic and Low Energy

8 BPA600 and BPA low energy

) .

o 30 Fronthne802.11 Classic and/or Low Energy

% 802.11 a/b/g/n ZI bee
- BPAS00 Serving all major
[72] 2 0 Classic and Low Energy

o |4 N NEGIS

> &

& oY

L 1.0 FTS4BT

Classic BR/EDR
2001 ssic 8%/ 2025

Frontline Family of Wireless Protocol Analyzers
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Frontline X240 Wideband Protocol Analyzer

The Frontline X240 is a highly flexible protocol analyzer
= Supported Technologies

= Bluetooth BR/EDR

= Bluetooth LE, LE Audio, Channel Sounding

= Bluetooth Dual-Mode

= 802.15.4 o ;

= Wi-Fi5-802.11 a/lb/g/n & ac [Eieadad
= Type C USB Powered
=  Wall and Car adaptor Included
= Spectrum Analysis
= Excursion mode
= Auto and Manual Gain control
= 16 channel Logic analysis via 2 x8 ch. PODs - . . ...
= HCI UART, SPI, Audio 12S oo
= Host Communication over Ethernet

Note:

= X240 supports capture of One Technology at a time, based on selected license file

= X240 units can be connected to capture multiple technologies simultaneously

N TELEDYNE LECROY
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Frontline X500e Wireless Protocol Analyzer

High Performance X500e supports simultaneous capture of:

=  Bluetooth Classic BR/EDR (Latest and draft specs) .......c.c.cccoeeeeennie SDR
= Bluetooth Low Energy (Latest and draft specs) .......cccccoeviiniiiinnnnnnnil, SDR
= |EEE 802.15.4 (2.4GHz) all channels.............cccooiiiiiiiiii SDR
= Wi-Fi5ac2x2 MIMO (24GHz & 5GHZ) ... Module
= and/or Ve
=  Wi-Fi6/6E/7 ax 2x2 MU-MIMO (2.4GHz, 5GHz & 6GHz).................... Module ~

=  Supports the capture of 2 Wi-Fi channels simultaneously
= Built in Wi-Fi scanner

= 24 channel logic analysis (via 3x8 channel PODs’
= HCI (2x UART, 2x USB, 2x SPI, 2x Audio 12S)
= Raw RF Spectrum Data

= Ethernet Host Communication

When sniffing audio, . two ears are better than one.

Note:

X500e has 2x Independent Bluetooth Radios for superior capture performance
X500e has 2x Independent Wi-Fi Modules for MLO feature

" AW TELEDYNE LECROY
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How can our Analyzers help? — Coexistence View

u Tools provide insight to speed development
= Simultaneously capture Bluetooth with Wi-Fi and 802.15.4 technologies (Thread, Matter, Zigbee)
= View spectrum (RF energy heat map) and debug interference issues
. Investigate commissioning over multiple wireless technologies
= Verify log information to narrow on problems

Coexistence
2.4GHz 5 GHz

®, & Start|s83 End: |979 Span: |545.725 ms @ © Display ~ Optimization -

v Type, ADV _MONCONM IND

I

k) Hl- i, ‘||i.|“.““

IhIIIIIIlIII1.I|.I'IIi1IIIIIIlllillFilhIIIII!I1II1I.I'IIIi‘llli!ll!lillllFl

...Il..-..l a \EE JAan B, «Hs

)1 A DT el W T € L.

" 5/24/2023 [.45:20.090842701 AN h45.725 ms 5/24/2029 7:45:20 636567710 AW

Timeline | Coexistence | Timing Analysis Packet Error Rate  Throughput/Utilization Stats  Audio Expert System

I“ TELEDYNE LECROY
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How can our Analyzers help”? — Timing Analysis

Use Timing Analysis to understand connection event timing and retries.

S 802.15.4_PHY.cfax - Teledyne LeCroy Wireless Protocol Suite 441

File Edit View Options Help
B O Ssecviykes B H &
Summary x
All Frames Bookmarks LE 802154 802154 P quick fil <Y 0 h x m
802.15.4: B02.154 Metadata B802.15.4 PHY 802154 MAC 6LOWPAN IPv6 UDP MLE CoAP TMF LY Data Emors 219 frames displayed
Bookmak -  Fiamefi -  Secuwty = P - C - Poocolll -  Opcode - Decypted -  FameSie - Deba - Tmestamp -
R CASE Commis.. 2721 “Unsecued  *No  *No  "SecueCharmel  *CASE Sigmal 7 672172024 11:310
23 Umecued  No  No  SecueChamel  MAPACk 97 000000.. 6/21/72024 11:310
2746 Unsecwed "o "No  *SecureChamnel " CASE Signa2 89 000000... 6/21/2024 11:31:0.
2764 Unsecued  *No  "No  *SecueChamnel  *CASE Sigmad 50 000000, 6/21/202411:310.
2786 Unsecued  MNo  No  SecueChanmel  MAPACk a7 000000.. 6/21/2024 11:310
277 Unsecued  No  No  SecueChannel  MRPACk 97 000000 6/21/202411:310
2m Unsecwed  No  No  SecueChammel  StotusRepat 105 000000... 6/21/2024 11:310
2 “Unecued  *No  *No  *SecweCharmel  *MRPAck 105 000000 6/2172024 11:310.
2 *Secued No  No M ‘ReadReq  “Yes 120 000000, 6/21/2024 11:310.
R Mattes Adwini. 2777 Secused No No M ReportData  Ye: 14 000000 6/21/202411:310
Summary | Message Sequence Chart
Coexistence x
24GH:  SGH:
V$Q Qq s End: Span: 11794 © O Display v Optimization ~ ®t

Stats

Timeline = Coexistence  Packet Error Rate  Throughput/Utilzation Audio Expert System

Qe Qaa sue End: 2771 Span: 45.00 ms © © Display v  Filter Devices (use: f tiple filt P LE 802154 ®
| R il
e = _».IJ\‘._ A\ ol A A e i)
63475 63885 63.895 6395 6391
5ms 5ms Sms Sms
802.15. 2,772 Data 2,776 Data E.T?.‘ Data 2,778 Acknowledgment
154 Unassociated -
N B L | | =

LE Unassociated

Debug interoperability and performance issues

Decode
Name Value

* means that the data were reconstructed.

Frequency Error
RSS!
> Decryption Status

802.15.4 PHY

v

ELOWPAN
Header Type

> LoWPAN Fragmentation Header

LoWPAN Fragmentation Header

Frame 2,774: Len=130
Raw Data

00000
0x000C
0x0018 L
0x0024 25 01
00030
0x003C
0x0048
020054
0x0060 Cé
0x006C D1 C1 0%
0x0078 A

& anA AnA 127 114

s 3 B Timing Analysis

;V’*ﬁ*QH @ Q@  Start: 1,759

Span: 272.98 us »

r=]

47.1763 s

471764 s 47.1765

us

TELEDYNE LECROY

802.15.4 Unassociated

1,759 ADV_IND

Size 130 bytes

LE Unassociated

™
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How can our Analyzers help? — Message Sequence Chart

= Aids understanding at a connection level
= Useful for coordinating analysis

LELL C

LELL P

LL_START ENC_RSP

a
-

Baseband connection encrypted

LELL

Control Pkt

ClgID

CI51D

PHY_C_to P
PHY P _to
Max_SDU_C_TO_P
Framing_Mode
Framed
Max_SDU_P_TO_C
SDU Interval_C_TO P

LL_CIS_REQ
(00

|

LE Z2M PHY

LE 2M PHY
120 octets

Mot applicable
Unfrarmed

0 octets

-
10000 ps

SDU_Interval_P_TO_C 10000 us
Max_PDU_C to P 120
B LL_PERIPHERAL FEATURE_REQ Max PDUP to.C 5
Mumber of Subevents 3
LL_FEATURE_RSP Subevent Interval 1000 ps
I BM_P to_C 0 (Mo CI5 Payload)
Burst Mumber C_to P 1
LL_FEATURE_RSP FT_C_to P 1
g FT_P to C 1
150 Interval 10.00 ms
LL CIS REQ > *Calculated Flush Timeout C_to_ P 10.00 ms
» *(Calculated Flush Timeout P_to_C 10,00 ms
CI5 Offset Minimum 5500 ps
Ll L CIS Offset Maximum 5500 ps
Conn Event Counter (D045
8 ms p— 193 us—x 807 us-
(xb34e630 _L
8.956 ms. # 145 us 763 us
0xbdfib73e v
i 550 us;

|-35.07 ms 334 us 358 us. 38.758 ms
S I e N e I —
[-38.82 ms 150 us 150 usd 150 us N 35.534 ms

"\‘ TELEDYNE LECROY
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How can our Analyzers help? — LE CS Support

= Robust Bluetooth 6.0 feature — LE Channel Sounding (CS) support

= Automatic verification of channel selection algorithm while capturing live data
= Maintains channel estimation even if packets are missing

N -
e n m O
All Frames | Baokmarks | LE | LE <[ Apply a quick filter... - - =
LE: | LEEE LEPKT A LEADV | LE DATA | LE LL BES®N L2CAP | ATT | 6,287 frames displayed = l:lllmI
§ o
Bookmark = Frame#f -~ Type = PHY -~ Channel = wChan |~ Step =  Mode -~ Subewvent Y .:'F AL
5.484 C5 TOME Tone 75 75 13 2 a " o
5.485 CS TOME Tone il 75 19 2 i} = =
5486 C5 TOME Tone 18 18 20 2 a =
5487 C5 TOME Tone 18 18 20 2 a p— p— —
5.483 CS TOME Tone ¥ T | 2 i} 1 i} -8.375 dBm [very str... 00:00:00.000236125 2/134202
5.491 CS TOME Tone 25 26
5452 C5 TOME Tone 26 25
5,433 CSTONE  Tane 39 » ||2 frames G 3.808 ms
5,494 C5 TOME Tane e} 33 ’ Ry PTTIsITm e
5495 C5 TOME Tone 22 22 25 2 1 1 i} -8.625 dBm [very str..  00:00:00.000235875  2/13/202
5.496 C5 TOME Tone 22 22 25 2 1 1 i} -27.250 dBm [ztrang) 00:00:00.000223000 21137202
5,497 C5 TOME Tahe 51 g1 26 2 1 1 1} 7875 dBm (verp str..  00:00:00.0002368125  2/13/202
5,498 C5 TOME Tone 51 51 26 2 1 1 i} -27.500 dBm [strang) 00:00:00.000223000 21137202
5.493 C5 TOME Tone 57 57 27 2 1 1 i} 7625 dBm [werp str..  00:00:00.000236000 21137202 v
< >

Summary | Message Sequence Chart

Webinars available

Introduction to Channel Sounding with Wireless Protocol Suite

lllustrating Channel Sounding Applications with Wireless Protocol Suite

in hannel ndin

Analvzing/D

™
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https://go.teledynelecroy.com/l/48392/2024-02-06/8p9cmg
https://go.teledynelecroy.com/l/48392/2024-02-16/8pb7j8

How can our Analyzers help? — Wi-Fi Support

= Ability to capture Wi-Fi 1-7 2x2 MU-MIMO in WPA3 and WPA2 environments

= Simultaneous capture of two Wi-Fi channels on two bands, including Wi-Fi 7 MLO
= Wi-Fi Scanner functionality for automatic Channel Setup
= iPerf Quality performance testing o s oo

2.1t ®752 (8% 46478 (BO%) 776 1%
» 1 Spatial Straam 8,187 18%
[ Security Keys « v 2 Spatial Streams 38,154 82% TeTe 8% 276 <1%
v MCS 4 1 <% 0 0% 1 <%
Bluetooth Wi-Fi 202.15.4 Matter Data (Q0S Data) 1 <1% a 0% 1 <1%
vMCS 8 237 <% 194 <1% 43 <%
Encrypted Data Data (QcS Data) 237 <% 194  «1% 43 <%
© WPAZ-Personal vMCS7 229 1% 208 «<1% 24 <%
Dats (QeS Dats) 229 <% 205 1% 24 <1% . .
L o o w s Packet Statistics
Passkey: Dats (QoS Data) B854 1% 800 1% E4 <«1% H
"Y s o - = o (Total/Good/Retransmitted)
. Data (QoS Data) 592 1% ses 1% 22 <%
() Pairwise Master Key (WPA2/WPA3)
v MCS 10 922 2% 282 2% 40 1%
Hex Key Data (QoS Data) 922 2% 882 2% 4 <1%
v MCS 11 2882 &% 2854 o% 38 <%
O Temporal Key (WPAZ/WPA3) Data (Q0S Data) 2,892 8% 2854 8% 38 <%
7 ¥ MCS 12 10717 23% 100887 23% 50 1%
Hex Key Data {QoS Dats) 10,717 23% 10867 23% 80 1%
vMCS 13 21910  4™%
Data (QoS Data) 21810  47%
Bad Pacets 413 <1%

Average Payload Throughput: Bl BR/EDR: 0 bit/s (Central 0; Peripheral 0) MILE: Obit/s B Wi-Fi: 101,919,600 bit/s

Cancel j [ I Average Payload Throughput

Webinars.iavgilable . . . }\N “VI Ml %ij] M i MJ.

. e R R 57212024 4:21:37.383305214 P 51212024 4:22.00.624718113 PM
Part 2: In-Depth Analysis of Wi-Fi 7 and Bl h

Getting Value Qut of Your Wi-Fi Capture
"\‘ TELEDYNE LECROY
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https://go.teledynelecroy.com/l/48392/2025-02-14/8q3kvp
https://go.teledynelecroy.com/l/48392/2025-02-14/8q3kvp
https://go.teledynelecroy.com/l/48392/2025-02-14/8q3kvp
https://go.teledynelecroy.com/l/48392/2024-07-15/8pn3s1
https://go.teledynelecroy.com/l/48392/2024-07-15/8pn3s1
https://go.teledynelecroy.com/l/48392/2024-07-15/8pn3s1
https://go.teledynelecroy.com/l/48392/2024-08-19/8pq43f
https://go.teledynelecroy.com/l/48392/2024-08-19/8pq43f
https://go.teledynelecroy.com/l/48392/2024-08-19/8pq43f
https://go.teledynelecroy.com/l/48392/2024-08-19/8pq43f
https://go.teledynelecroy.com/l/48392/2024-08-19/8pq43f
https://go.teledynelecroy.com/l/48392/2023-05-31/8nq7d2
https://go.teledynelecroy.com/l/48392/2023-05-31/8nq7d2
https://go.teledynelecroy.com/l/48392/2023-05-31/8nq7d2

How can our Analyzers help? — Matter/Thread/Zigbee Support

= Matter communication traverses over multiple RF technologies and protocols
= Simultaneous technologies can be captured with the X500e

= Matter’s flexible message-based traffic is normally encrypted and organized in a hierarchical format
= Wireless Protocol Suite (WPS) is an important tool for debugging and analysis
= WPS automation reduces or eliminates the data capture and analysis burden

Security Keys X

Bluetooth Wi-Fi 802,154 Matter

All messages contain flags

CASE  PASE  Session Keys

Identity Protection Key:

et e — Session 0 + Unicast = unencrypted

Message Counter

Ephemeral Private Key:

[unsecured, secured, groupcast]

Session Context MCSP, Exchange ID, Exchange Role}

Range Type Message Specification

0x0000 PROTOCOL_ID_SECURE_CHAN-  Section 4.10.1, “Secure Channel Protocol Message
NEL

001  PROTOCOL_ID_INTERACTION Section 1 1,1 rotocol M
MODEL

oK Cancel

Webinars available pHE
Introduction to Matter with Wireless Protocol Suite Pt. 1

Introduction to Matter with Wireless Protocol Suite Pt. 2
I"‘ TELEDYNE LECROY
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https://go.teledynelecroy.com/l/48392/2024-04-11/8pg2sk
https://go.teledynelecroy.com/l/48392/2024-04-26/8pgyvv?_gl=1*9ixfbu*_gcl_au*MTk2NjQ2MzE1OC4xNzE1Nzc3OTA5

How can our Analyzers help?

Audio Expert System

Audio Expert System X

= Correlates audio, codec, and Bluetooth protocol events T - - :
. . ] [ [ © Display ~ et
to a single timeline as they happen -

Os s : i
[PTS-BAP-E243] COOT EB CT.... 1

= Visualization of audio problems P 840 g Coonaaar.
= Bit rate variance analysis for coarse audio quality - ?"W"’Wr"‘r""r“”r’ .

05
Event Mode Stre.. EventType Frame# Description Time
1 1 [ ”» 1 N/A 0 Bluetooth 205 © C0:07:E8:C7:E:43: ASE Ox1 changed state to Codec Configured 6/1/2023 11:05:07.662006440
= In depth analy g “Ref Mode” thatallows @ o mee s gcoeces : -
n e a n a S IS u S In e e re n Ce O e a a OWS 2 N/A 0 Bluetooth 203 © C0:07:ES:CT:E9:43: ASE Oxa changed state to Codec Configured. 6/1/2023 11:05:07.662006440 ...
H I t 't h k b I H H f t' 3 N/A 0 Bluetooth 215 © C0:07:£8:81:28:3F: ASE Ox1 changed state to Codec Configured. 6/1/2023 11:05:08.261532190 ...
Co n Ipa rn g resu S Wi n own ase in e N O rm a | O n 4 N/A 0 Bluetooth 219 © COO07:E8:B1:2B:3F: ASE Oxa changed state to Codec Configured. 6/1/2023 11:05:08.262850440 ...
. . « . . . ” 5 N/A 0 Bluetooth 226 © COO7:EB:CT:ED:43: ASE Ox1 associated with CIG Ox1 CIS Ox1. State changed to QoS Configured. 6/1/2023 11:05:08.712013065 ...
] Late nCy test| N g US 18] g Au d | o An al yS| S SO Iu tl O n 6 N/A 0 Bluetooth 226 © CO07:E8:CT:EQ:43: ASE Oxa associated with CIG Ox1 CIS Ox1. State changed to QoS Configured. 6/1/2023 11:05:08.712013065 ...
7 N/A 0 Bluetooth 233 © COO7:E8:B1:28:3F: ASE Ox1 associated with CIG Ox1 CIS 01, State changed to QoS Configured. 6/1/2023 11:05:09.012149565 ...
] N/A 0 Bluetooth 235 © CO07:E8:B1:28:3F: ASE Oxa associated with CIG Ox1 CIS 01, State changed to QoS Configured. 6/1/2023 11:05:09.012833065 ...
. Transport Latency : SRR A
9 N/A 1 Bluetooth 252 © LE Audio connection established between devices CO:07:E8:CT:E9:43 and CO:07:EB:B1:2B:3F for stream: 1...  6/1/2023 11:05:10211315065 ...
0 N/A 1 Codec 820 © Codec: LC3 Sample Rate: 16000, Bits Per Sample: 16, Channels: 1 6/1/2023 11:05:12.315486065 ...
. End to End Latency oo . - o _ o
/A uetooth 8,193 © LE Audio disconnected between devices CO:0T:E8:C7:E%:43 and CO:07:E8:B1:2B:3F for stream: 1 using codec... 6/1/2023 11:05:30311671940 ...

. Audio Processing Latency

. Presentation Latency
. L/R Channel Latency
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Audio Expert System

Results will appear in the Audio Event Log, with each latency event
tagged by its respective event type.
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https://go.teledynelecroy.com/l/48392/2025-08-22/8qrvnf?_gl=1*1ctfyk0*_gcl_au*MTYwMTgwOTczMS4xNzU2OTE2NDAy
https://go.teledynelecroy.com/l/48392/2024-09-26/8pss6w

Summary: A Leading Choice

Tools for Professionals in Electronics Design and Testing

Comprehensive Protocol Support
Supports a wide range of wireless protocols

High Performance and Versatility

Dual Bluetooth radios for superior capture performance and support
for the latest Wi-Fi technologies.

Advanced Analysis Capabilities R _
Live or post-capture decryption, raw RF spectrum views, and time- = |
correlated captures. :

User-Friendly Software

Streamlined interface for displaying, decoding and analyzing
wireless data.

Automation and Integration

Integrates into automated test setups using extensive APIs,
enhancing efficiency and enabling comprehensive testing.

" AW TELEDYNE LECROY

Everywhereyoulook™



Thank you!

Resources:

Teledyne LeCroy Website
https://www.teledynelecroy.com

Wireless Solutions:
https://www.teledynelecroy.com/protocolanalyzer/solutions-wireless.aspx

Webinars and Videos
https://www.teledynelecroy.com/events/
https://www.teledynelecroy.com/support/techlib/videos.aspx?docgroupid=5

Contact:
Privanka.Gupta@teledyne.com (Sr. Product Manager and Marketing)

TELEDYNE LECROY

Everywhereyoulook”™

™



https://www.teledynelecroy.com/
https://www.teledynelecroy.com/protocolanalyzer/solutions-wireless.aspx
https://www.teledynelecroy.com/protocolanalyzer/solutions-wireless.aspx
https://www.teledynelecroy.com/protocolanalyzer/solutions-wireless.aspx
https://www.teledynelecroy.com/events/
https://www.teledynelecroy.com/support/techlib/videos.aspx?docgroupid=5
mailto:Priyanka.Gupta@teledyne.com
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Resources
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Multiprotocol Web page

Concurrent Multiprotocol Blog

Docs.silab.com Multiprotocol

UG103.16: Multiprotocol Fundamentals

UG305 Dynamic Multiprotocol User’s Guide

© Silicon Laboratories Inc. All rights reserved.


https://www.silabs.com/documents/public/user-guides/ug305-dynamic-multiprotocol-users-guide.pdf
https://www.silabs.com/documents/public/user-guides/ug305-dynamic-multiprotocol-users-guide.pdf

Multiprotocol Summary

31

Enables single RF chip to support multiple protocols
= Lowers product cost vs multiple RF chips

= Simplifies hardware layout and design

= Enables smaller form factor products

= Helps to future proof products

= Enables broader ecosystem support

= Improves interoperability

= Simplifies user choice

= |mproves user experience

© Silicon Laboratories Inc. All rights reserved.

|||||||||||||
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