SILICON LABS

AN1410: Getting Started with Concurrent
Mode on EFR32FG25 using RAILtest

This document is a quick start guide for Wi-SUN concurrent mode using RAIlLtest. It de-
scribes:

e The Wi-SUN concurrent detection mode provided with EFR32FG25
e How to configure a concurrent PHY with Simplicity Studio

e How to configure and use the concurrent mode through RAILtest

e Known issues

Proprietary is supported on all EFR32FG devices, although OFDM modulation and con-
current mode are available only on EFR32FG25 devices. In this document, only the RAIL-

KEY POINTS

o EFR32FG25 devices support Wi-SUN
FAN 1.1 with OFDM and FSK modula-
tions and a feature allowing concurrent
detection of FSK and OFDM frames.

test example application is used.
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1 Concurrent Detection Mode Description

Concurrent mode is a dual detection of Wi-SUN FSK and Wi-SUN OFDM frames at the receiver side.

This feature can be considered as an advanced mode switch case without signaling, which improves network performance. This feature
requires that the receiver listens to both FSK and OFDM frames simultaneously. The first detected preamble selects the demodulator
used for frame reception, FSK or OFDM. As such, only one frame can be received (no concurrent reception).

Given concurrent detection is an extension of mode switch, it is based on Wi-SUN PHY Technical Profile Specification 2V00 and uses all
its definitions, in particular:

e The base PHY is the FSK PHY

e The alternate PHY is the OFDM PHY

Concurrent mode could be used by the stack as the Wi-SUN FAN 1.1 mode switch. The channel numbering re-uses the same rules as
for Wi-SUN FAN 1.1 as listed below:

e The channel of the new operating mode must be a valid channel as specified by the ChanPlanID and the respective ChanMask in Wi-
SUN PHY Technical Profile Specification 2V00.

e The channel of the new mode must be the one with a center frequency closest to that of the original channel used in base mode. If
two channels are equally distant from the original channel, the higher channel must be used.

Note that Wi-SUN mode switch and thus the channel selection scheme differ from the one defined in IEEE802.15.4-2020.

The same RF signal is used to do the dual detection. The base (FSK PHY) channel number automatically selects the alternate (OFDM
PHY) channel number as shown below for FSK mode XX and OFDM option XX.
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e Base channel number 0 up to 7 selects alternate channel number 0.
e Base channel number 8 up to 13 selects alternate channel number 1.

Depending on the selected base channel number the Intermediate Frequency (IF) in the receiver is dynamically computed for the base
and the alternate PHY. Therefore, the user cannot modify the IF in concurrent mode.
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2 Concurrent Mode Radio Configuration

21 Set Up Wi-SUN Concurrent Mode

The concurrent mode configurations available are as shown below:

NA FSK_50kbps_1b FAN1.1 Profile OFDM option 1 FAN1.1 Profile
JP FSK_100kbps_2b ECHONET Profile OFDM option 3 FAN1.1 Profile
EU FSK_50kbps_1a FAN1.1 Profile OFDM option 4 FAN1.1 Profile

Note: Depending on customer requests, other concurrent modes could be added in the future.

2.2 Concurrent Mode Configuration using the Simplicity Studio Radio Configurator

With the last GSDK, the Radio Configurator GUI allows you to select a concurrent PHY based on the previous table when selecting a
radio profile Wi-SUN FAN 1.1 Profile in Protocol Configuration as shown below for the NA regulatory domain:

Radio Configurator

€] Channel Group 1 General Settings

General Settings Protocol name

Channels Overview Protocol Configuration 1

Protocol_Configuration_1

Select radio prof

Wi-SUN FAN 1.1 Profile

Wi-SUN Regulatory Domain

NA

Customized

In the Channel Group, the base FSK PHY through the Wi-SUN PHY Operating Mode ID could be selected. Then selecting the Custom-
ized option, it could be possible depending on the FSK base PHY to select an alternate OFDM PHY for concurrent mode detection.

For example, the Wi-SUN FAN 1.1 with NA regulatory domain, the FSK 1b with 50kbps could be a base PHY providing Concurrent
OFDM Option selection set by default to NONE as shown below:
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Radio Configurator

Protocol Configuration 1 . ) )
@ General Settings Channel Configuration Operational Frequency

General Settings (FSK only

SR wrst Channel Number —  Base Channel Frequency haping Filte
ct group name U 902.2 Gaussian

Channel Configuration Channel Group 1
hannel Spacing haping Filter Parameter (BT or R
D 200 r

Operational Frequency
Modem
Crystal

C variable name
Channel_Group_1

Concurrent WI-SUN PHY Operating Mode 1D

000600000

Test settings

Crystal Test settings

cry t OFDM Optior
39 Payload Whitening Enable (FSK only)

RF Frequency Planning 8
D BAND_928

In the previous snapshot with Concurrent OFDM Option set to NONE, it is an FSK mode 1b providing 50kbps with PHY Operating Mode
ID=2. In the Concurrent OFDM Option list, the OFDM option can be selected to get a concurrent PHY with FSK plus OFDM as shown
below:

Radio Configurator

WISUNFAN1.1_NA X . .
&) General Settings Channel Configuration Operational Frequency

General Settings Channel group name rst Channel Number D Base Channel Frequency haping Filter (FSK only
Channel Configuration Concurrent_FSK50kbps_1b_OFDM_opt1 902.2 Gaussian
Operational Frequen: Channel Spacing shaping Fiter Parameter (BT o R}
2 ol 8 Uil marte O 200 2

R Concurrent_FSK50kbps_1b_OFDM_opt1

Crystal
Concurrent Wi-SUN PHY Operating Mode ID

2

0000000

Test settings

Wi-SUN Channel Plan ID

1

Crystal Concurrent Test settings

39 Payload Whitening Enable (FSK only)

RF Frequency Plannin
D BAND_928

The Alternate Base Channel Frequency, the Alternate Channel Spacing, and the Alternate Number of Channels are provided by
default. These fields values are compliant as specified by the ChanPlanID in Wi-SUN PHY Technical Profile Specification 2V00. It is
possible to modify these values nevertheless note the FSK channel plan should be compatible with the OFDM channel plan as described
in section 1.

Notes:

e For Regulatory domain JP, the PHY FSK_100kbps _2b uses the ECHONET Profile in place of FAN1.1 Profile with a preamble length
of 15 bytes and an FCS length with 2 bytes CRC.

For Regulatory domain EU, a channel mask applies and forbids the use of some available channels in the middle and at the end of
the RF band. The channel masking in the middle of the RF band is taken into account thanks to a RAIL callback provided by the stack
(see section 4 in AN1403: Wi-SUN Mode Switch on EFR32FG25 with RAILtest).
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3 Concurrent Mode with RAILtest

This section assumes the EFR32FG25 is flashed with a RAIlLtest application image with a Wi-SUN concurrent PHY as described in the
previous section.

3.1 Concurrent Mode Usage at the Rx Side

With a concurrent PHY, the following steps are required at the receiver side:
e All PA selected in the channel-based multi-PHY must be initialized (only required once at initialization, FSK PA first then OFDM PA).

e Set up the PA configuration.
e Set the recommended PA level (check the max level depending on the radio board, 16 dBm for EFR32FG25).

e For IR calibration for OFDM PHY, call setchannel followed by “rx 1” for IR calibration.

The following is an example for NA concurrent mode using configindex 0 and setchannel 0 with the rail_config.c described in
previous section:

rx 0

setconfigindex 0

setchannel 0

rx 1

# FSK and OFDM PA configuration + Calibration

rx 0

setpowerconfig RATIL TX POWER MODE SUBGIG POWERSETTING TABLE 3600 10
setpower 100

setchannel 0

rx 1

rx 0

setchannel 0

rx 1

rx 0

setpowerconfig RAIL TX POWER MODE OFDM PA POWERSETTING TABLE 3600 10
setpower 100

setchannel 0

rx 1

3.2  Concurrent Mode Usage at the Tx Side

With a concurrent PHY, use the same initialization at the transmitter side as at the receiver side, with some additional configurations for
TX.

The following additional steps are required:

e setTxdelay 10: Set 10 ms between data frames.

e setTxLength 63: Setthe data frame length. This could be another frame length value. Remember to call set802154Phr after

a new setTxLength. Note that FSK frame length corresponds to setTxLength value -2 and that OFDM frame length corre-
sponds to setTxLength value -4.

e configTxOptions: Provides a way to select the base PHY or the alternate PHY in Tx through the concurrentPhyId field.
Set to 0 to select the base PHY or 512 to select the alternate PHY.

e Set802154phr: Uses different parameters between FSK and OFDM frame, as described in Getting Started with Wi-SUN PHY. For
OFDM PHY, Set802154phr should be set with the selected MCS and the new PhyModelD.

The following is an example for NA using configindex O:

rx 0

setconfigindex 0

setchannel 0

rx 1

rx 0

setpowerconfig RAIL TX POWER MODE SUBGIG POWERSETTING TABLE 3600 10
setpower 160

setchannel 0
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rx 1

rx 0

setchannel 0

rx 1

rx 0

setpowerconfig RAIL TX POWER MODE OFDM PA POWERSETTING TABLE 3600 10
setpower 160

setchannel 0

rx 1

setTxDelay 10

setTxLength 63

# CCA : enable CSMA-CA
setlbtMode csma

setLbtParams 0 0 1 -80 0 160 O

#to Tx FSK frames
rx 0
configTxOptions O
rx 1

set802154Phr 1 0 1
tx 1

#to Tx OFDM frames using MCS4
rx 0

configTxOptions 512

rx 1

set802154Phr 2 4 0

tx 1

Notes:

o this previous script also allows receiving either FSK or OFDM frames.
e For FSK 2b ECHONET Profile, the set802154Phr parameters are as shown below:

set802154Phr 1 1 1

3.3 A Complete Example

This section provides a complete Tx and Rx example, along with illustrations of diagnostic signals.

3.3.1 A Complete Tx and Rx Example

This complete example shows how to transmit FSK and OFDM modulated packets with the EFR32FG25 radio using the RAILtest appli-
cation on the concurrent PHY.

> rx 0

{{(rx) }{Rx:Disabled}{Idle:Enabled}{Time:79293671}}

> setconfigindex 0

{{(setconfigindex) } {configIndex:0}{firstAvailableChannel:0}}

> setchannel 0

{{ (setchannel) } {channel:0}}

> rx 1

{{(rx) }{Rx:Enabled}{Idle:Disabled} {Time:79693550}}

> rx 0

{{(rx) }{Rx:Disabled}{Idle:Enabled} {Time:79824401}}

> setpowerconfig RAIL TX POWER MODE SUBGIG POWERSETTING TABLE 3600 10

{{ (setpowerconfig) } {success:true} {mode:RAIL TX POWER MODE SUBGIG POWERSETTING TABLE } {modeIn-
dex:0}{voltage:3600}{rampTime:7}}

> setpower 160

{{ (setpower) } {powerLevel:255} {power:160}}

> setchannel 0

{{ (setchannel) } {channel:0}}

> rx 1
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{{(rx) }{Rx:Enabled}{Idle:Disabled}{Time:80369403}}

> rx 0

{{(rx) }{Rx:Disabled}{Idle:Enabled}{Time:80503536}}

> setchannel 0

{{ (setchannel) } {channel:0}}

> rx 1

{{(rx) }{Rx:Enabled} {Idle:Disabled} {Time:80764283}}

> rx 0

{{(rx) }{Rx:Disabled}{Idle:Enabled}{Time:80901650}}

> setpowerconfig RAIL TX POWER MODE OFDM PA POWERSETTING TABLE 3600 10

{{ (setpowerconfig) } {success:true} {mode:RAIL TX POWER MODE OFDM PA POWERSETTING TABLE } {modeIn-
dex:2}{voltage:3600} {rampTime:7}}

> setpower 160

{{ (setpower) } {powerLevel:255} {power:160}}

> setchannel 0

{{ (setchannel) } {channel:0}}

> rx 1

{{(rx) } {Rx:Enabled}{Idle:Disabled} {Time:81440368}}

> rx 0

{{(rx) }{Rx:Disabled}{Idle:Enabled}{Time:81440855}}

> setchannel 0

{{ (setchannel) } {channel:0}}

> rx 1

{{(rx) }{Rx:Enabled}{Idle:Disabled}{Time:81442897}}

> status

{{ (status) } {UserTxCount:0} {AckTxCount:0}{UserTxAborted:0} {AckTxAborted:0} {Us-
erTxBlocked:0} {AckTxBlocked:0} {UserTxUnderflow:0} {AckTxUnderflow:0} {RxCount:0} {RxCrcErr-
Drop:0}{SyncDetect:0} {NoRxBuffer:0}{TxRemainErrs:0}{RfSensed:0}{ackTimeout:0}{ackTxFp-
Set:0}{ackTxFpFail:0} {ackTxFpAd-
drFail:0} {RfState:Rx}{RAIL state active:0}{RAIL state rx:1}{RAIL state tx:0}{Channel:0}{AppMode:Non
e} {TimingLost:0}{TimingDetect:0} {FrameErrors:0} {RxFifoFull:0} {RxOverflow:0} {Ad-
drFilt:0}{Aborted:0}{RxBeams:0}{DataRequests:0}{Calibrations:1}{TxChannel-
Busy:0} {TxClear:0}{TxCca:0}{TxRetry:0}{UserTxStarted:1}{PaProtect:0}{SubPhy0:0}{SubPhyl:0}{Sub-
Phy2:0}{SubPhy3:0} {rxRawSourceBytes:0x000000000}}

> setTxDelay 10

{{ (setTxDelay) } {txDelay:10}}

> setTxLength 63

{{ (setTxLength) } {TxLength:63} {TxLength Written:63}}

# CCA : enable CSMA-CA

> setLbtMode csma

{{ (setLbtMode) } {LbtMode:CSMA}}

> setLbtParams 0 0 1 -80 0 160 O

{{ (setlbtParams) } {MinBo:0} {MaxBo:0}{Tries:1}{Threshold:-80}{Backoff:0}{Dura-
tion:160} {Timeout:0}}

# Tx FSK frame

> rx 0

{{(rx)}{Rx:Disabled}{Idle:Enabled}{Time:82890344}}

> configTxOptions 0

{{ (configTxOptions) } {waitForAck:False}{removeCrc:False}{syncWordId:0}{txAntenna:Any}{altPream-
blelen:False} {ccaPeakRssi:False}{ccaOnly:False}{resend:False}{concurrentPhyId:0}}

> rx 1

{{(rx) }{Rx:Enabled} {Idle:Disabled}{Time:83181435}}

> set802154Phr 1 0 1

{{(set802154Phr) } {PhrSize:2} {PHR:0x8210}}

{{(set802154Phr) } {len:63}{payload: 0x10 0x82 0Ox1ll 0x22 0x33 0x44 O0x55 O0x0f 0x77 0x88 0x99 Oxaa
Oxbb Oxcc 0xdd Oxee 0x10 0x11 0x12 0x13 0x14 0x15 0x16 0x17 0x18 0x19 Oxla Oxlb Oxlc 0Oxld Oxle 0Ox1f
0x20 0x21 0x22 0x23 0x24 0x25 0x26 0x27 0x28 0x29 0x2a 0x2b 0x2c 0x2d O0x2e 0x2f 0x30 O0x31 0x32 0x33
0x34 0x35 0x36 0x37 0x38 0x39 0x3a 0x3b 0x3c 0x3d 0x3e}}

> tx 1

{{(tx) } {PacketTx:Enabled} {None:Disabled} {Time:83480564}}

{{ (appMode) } {None:Enabled} {PacketTx:Disabled} {Time:83507884}}

{{ (txEnd) } {txStatus:Complete} {transmitted:1}{lastTxTime:83507848} {timePos:6}{lastTx-
Start:83484458} {ccaSuccess:1}{failed:0}{lastTxStatus:0x000000000}{txRemain:0}{isAck:False}}

> status
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{{ (status) } {UserTxCount:1} {AckTxCount:0} {UserTxAborted:0} {AckTxAborted:0} {Us-

erTxBlocked:0} {AckTxBlocked:0} {UserTxUnderflow:0} {AckTxUnderflow:0} {RxCount:0} {RxCrcErr-
Drop:0}{SyncDetect:0} {NoRxBuffer:0}{TxRemainErrs:0}{RfSensed:0}{ackTimeout:0}{ackTxFp-
Set:0}{ackTxFpFail:0} {ackTxFpAd-

drFail:0} {RfState:Rx}{RAIL state active:0}{RAIL state rx:1}{RAIL state tx:0}{Channel:0}{AppMode:Non
e} {TimingLost:0}{TimingDetect:0} {FrameErrors:0} {RxFifoFull:0} {RxOverflow:0} {Ad-

drFilt:0} {Aborted:0} {RxBeams:0}{DataRequests:0}{Calibrations:1}{TxChannel-

Busy:0} {TxClear:1} {TxCca:1} {TxRetry:0} {UserTxStarted:2}{PaProtect:0}{SubPhy0:0}{SubPhyl:0} {Sub-
Phy2:0}{SubPhy3:0} {rxRawSourceBytes:0x000000000}}

# Tx OFDM frame using MCS4

> rx 0

{{(rx) }{Rx:Disabled}{Idle:Enabled} {Time:83933827}}

> configTxOptions 512
{{ (configTxOptions) }{waitForAck:False}{removeCrc:False} {syncWordId:0}{txAntenna:Any}{altPream-
blelen:False} {ccaPeakRssi:False}{ccaOnly:False}{resend:False}{concurrentPhyId:1}}

> rx 1

{{(rx) } {Rx:Enabled}{Idle:Disabled} {Time:84214833}}

> set802154Phr 2 4 0

{{(set802154Phr) } {PhrSize:4} {PHR:0x1080400}}

{{(set802154Phr) } {len:63}{payload: 0x00 0x04 Oxb8 0x01 0x33 0x44 0x55 0x0f 0x77 0x88 0x99 Oxaa
Oxbb Oxcc Oxdd Oxee 0x10 0x11 0x12 0x13 0x14 O0x15 Oxle6 0x17 0x18 0x19 Oxla Oxlb Oxlc Oxld Oxle 0Ox1f
0x20 0x21 0x22 0x23 0x24 0x25 0x26 0x27 0x28 0x29 0x2a 0x2b 0x2c 0x2d 0x2e 0x2f 0x30 0x31 0x32 0x33
0x34 0x35 0x36 0x37 0x38 0x39 0Ox3a 0x3b 0x3c 0x3d 0x3e}}

> tx 1

{{(tx) } {PacketTx:Enabled} {None:Disabled}{Time:84518189}}

{{ (appMode) } {None:Enabled} {PacketTx:Disabled} {Time:84523714}}

{{ (txEnd) } {txStatus:Complete} {transmitted:1}{lastTxTime:84523676} {timePos:6}{lastTx-
Start:84522105} {ccaSuccess:1}{failed:0}{lastTxStatus:0x000000000} {txRemain:0}{isAck:False}}

> status

{{ (status) } {UserTxCount:2} {AckTxCount:0} {UserTxAborted:0} {AckTxAborted:0} {Us-
erTxBlocked:0} {AckTxBlocked:0} {UserTxUnderflow:0} {AckTxUnderflow:0} {RxCount:0} {RxCrcErr-

Drop:0} {SyncDetect:0} {NoRxBuffer:0}{TxRemainErrs:0}{RfSensed:0}{ackTimeout:0}{ackTxFp-
Set:0}{ackTxFpFail:0} {ackTxFpAd-

drFail:0} {RfState:Rx}{RAIL state active:0}{RAIL state rx:1}{RAIL state tx:0}{Channel:0}{AppMode:Non
e} {TimingLost:0}{TimingDetect:0} {FrameErrors:0} {RxFifoFull:0} {RxOverflow:0} {Ad-

drFilt:0} {Aborted:0} {RxBeams:0}{DataRequests:0}{Calibrations:1}{TxChannel-

Busy:0} {TxClear:2} {TxCca:2} {TxRetry:0}{UserTxStarted:4}{PaProtect:0}{SubPhy0:0}{SubPhyl:0}{Sub-
Phy2:0} {SubPhy3:0} {rxRawSourceBytes:0x000000000}}

The following example displays the reception of previous Tx FSK and OFDM modulated packets with the EFR32FG25 radio using the
RAILtest application on the concurrent PHY:

> rx 0

{{(rx) }{Rx:Disabled}{Idle:Enabled} {Time:82699471}}

> setconfigindex 0
{{(setconfigindex) } {configIndex:0}{firstAvailableChannel:0}}
> setchannel 0

{{ (setchannel) } {channel:0}}

> rx 1

{{(rx) }{Rx:Enabled} {Idle:Disabled} {Time:83088638}}

# FSK and OFDM PA configuration + Calibration

> rx 0

{{(rx) }{Rx:Disabled}{Idle:Enabled} {Time:83346793}}

> setpowerconfig RAIL TX POWER MODE SUBGIG POWERSETTING TABLE 3600 10

{{(setpowerconfig)}{sucess:true}{mode:RAIL_TX_POWER_MODE_SUBGIG_POWERSETTING_TABLE}{modeIndex:O}
{voltage:3600} {rampTime:7}}

> setpower 160

{{ (setpower) } {powerLevel:255} {power:160}}

> setchannel 0

{{ (setchannel) } {channel:0}}

> rx 1

{{(rx) }{Rx:Enabled} {Idle:Disabled}{Time:83892640}}
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> rx 0

{{(rx) }{Rx:Disabled}{Idle:Enabled} {Time:84020488}}

> setchannel 0

{{ (setchannel) } {channel:0}}

> rx 1

{{(rx) } {Rx:Enabled}{Idle:Disabled} {Time:84278019}}

> rx 0

{{(rx) }{Rx:Disabled}{Idle:Enabled} {Time:84408265}}

> setpowerconfig RAIL TX POWER MODE OFDM PA POWERSETTING TABLE 3600 10

{{ (setpowerconfig) } {success:true} {mode:RAIL TX POWER MODE OFDM PA POWERSETTING TABLE} {modeIn-
dex:2}{voltage:3600} {rampTime:7}}

> setpower 160

{{ (setpower) } {powerLevel:255} {power:160}}

> setchannel 0

{{ (setchannel) } {channel:0}}

> rx 1

{{(rx) }{Rx:Enabled}{Idle:Disabled}{Time:84929530}}

> status

{{ (status) } {UserTxCount:0} {AckTxCount:0}{UserTxAborted:0} {AckTxAborted:0} {Us-
erTxBlocked:0} {AckTxBlocked:0} {UserTxUnderflow:0} {AckTxUnderflow:0} {RxCount:0} {RxCrcErr—-
Drop:0} {SyncDetect:0} {NoRxBuffer:0}{TxRemainErrs:0}{RfSensed:0}{ackTimeout:0}{ackTxFp-
Set:0}{ackTxFpFail:0} {ackTxFpAd-
drFail:0} {RfState:Rx}{RAIL state active:0}{RAIL state rx:1}{RAIL state tx:0}{Channel:0}{AppMode:Non
e} {TimingLost:0}{TimingDetect:0} {FrameErrors:0} {RxFifoFull:0} {RxOverflow:0} {Ad-
drFilt:0} {Aborted:0} {RxBeams:0} {DataRequests:0}{Calibrations:1}{TxChannel-
Busy:0} {TxClear:0}{TxCca:0}{TxRetry:0}{UserTxStarted:1}{PaProtect:0}{SubPhy0:0}{SubPhyl:0}{Sub-
Phy2:0} {SubPhy3:0} {rxRawSourceBytes:0x000000000}}

# Rx event of one FSK frame (with incorrect RSSI level see known issues)

{{ (rxPacket) } {1len: 63} {timeUs:110705035} {timePos:5}{crc:Pass}{filterMask:0x0}{rssi:-
86} {1lgi:255}{phy:0}{isAck:False}{syncWordId:0}{antenna:0}{channelHopIdx:254}{channel:0}{payload:
0x10 0x82 0x11 0x22 0x33 0x44 0x55 0x0f 0x77 0x88 0x99 Oxaa Oxbb Oxcc 0xdd Oxee 0x10 0x11 0Ox12 0x13
O0x14 0x15 0x16 0x17 0x18 0x19 Oxla Oxlb Oxlc 0Oxld Oxle 0Ox1f 0x20 0x21 0x22 0x23 0x24 0x25 0x26 0x27
0x28 0x29 0x2a 0x2b 0x2c 0x2d 0x2e 0x2f 0x30 0x31 0x32 0x33 0x34 0x35 0x36 0x37 0x38 0x39 0x3a 0x3b
0x3c 0x3d 0x3e}}

# Rx event of one OFDM frame

{{ (rxPacket) } {1len:59} {timeUs:111720745} {timePos:5}{crc:Pass}{filterMask:0x0}{rssi:-
47}{1gi:235}{phy:4}{isAck:False}{syncWordId:0}{antenna:0}{channelHopIdx:254}{channel:0}{payload:
0x03 0x04 0xb8 0x01 0x33 0x44 0x55 0x0f 0x77 0x88 0x99 Oxaa Oxbb Oxcc 0xdd Oxee 0x10 0Ox11 0x12 0x13
0x14 0x15 0x16 0x17 0x18 0x19 Oxla Oxlb Oxlc 0xld Oxle O0x1f 0x20 0x21 0x22 0x23 0x24 0x25 0x26 0x27
0x28 0x29 0Ox2a 0x2b 0x2c 0x2d Ox2e 0x2f 0x30 0x31 0x32 0x33 0x34 0x35 0x36 0x37 0x38 0x39 0x3a }}

> status

{{ (status) } {UserTxCount:0} {AckTxCount:0}{UserTxAborted:0} {AckTxAborted:0} {Us-
erTxBlocked:0} {AckTxBlocked:0} {UserTxUnderflow:0} {AckTxUnderflow:0} {RxCount:2} {RxCrcErr—-
Drop:0} {SyncDetect:2} {NoRxBuffer:0}{TxRemainErrs:0}{RfSensed:0}{ackTimeout:0} {ackTxFp-
Set:0}{ackTxFpFail:0} {ackTxFpAd-
drFail:0} {RfState:Rx}{RAIL state active:0}{RAIL state rx:1}{RAIL state tx:0}{Channel:0}{AppMode:Non
e} {TimingLost:0}{TimingDetect:0} {FrameErrors:0} {RxFifoFull:0} {RxOverflow:0} {Ad-
drFilt:0} {Aborted:0} {RxBeams:0}{DataRequests:0}{Calibrations:1}{TxChannel-
Busy:0} {TxClear:0}{TxCca:0}{TxRetry:0}{UserTxStarted:1}{PaProtect:0}{SubPhy0:1}{SubPhyl:0}{Sub-
Phy2:0} {SubPhy3:0} {rxRawSourceBytes:0x000000000}}

3.4 Diagnostic Signals

With concurrent PHY, both stream mode (PN9) and CW signal generation are supported. The selection between FSK or OFDM Tx path
is done using configTxOptions with value 0 for FSK and 512 for OFDM.
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As an example, the following CLI commands configure and enable the PN9 stream transmission mode on the radio using the Base FSK
PHY using configindex O.

setconfigindex 0

rx 0

setpowerconfig RAIL TX POWER MODE SUBGIG PA POWERSETTING TABLE 3600 10
setpower 140

rx 1

configTxOptions O

set802154Phr 1 0 1

setTxStream 1

vV VVVYVYVVYV

Note with the FSK, the setTxStream is not running correctly so it is recommended to use the FSK PHY without the concurrent mode
using OFDM (see the known issues in section 4).

For OFDM path, PN9 stream mode also requires setting up PHR (with the set 802154 PHR command) to select MCS Level. Before this
it is also mandatory to configure the frame length field to 4 before the transmission, to set up the infinite stream needed for PN9.

As an example, the following CLI commands configure and enable the PN9 stream transmission mode on the radio in OFDM option 1
MCS4 at configindex 1.

setconfigindex 1

rx 0

setpowerconfig RAIL TX POWER MODE OFDM PA POWERSETTING TABLE 3600 10
setpower 140

rx 1

configTxOptions 512

setTxLength 4

set802154Phr 2 4 0

setTxStream 1

V VVVYVVYVVYV

Example:
> setconfigindex 1
{{(setconfigindex) } {configIndex:1}{firstAvailableChannel:0}}
> setpowerconfig RAIL TX POWER MODE OFDM PA POWERSETTING TABLE 3600 10
{{ (setpowerconfig) } {success:true} {mode:RAIL TX POWER MODE OFDM PA POWERSETTING TABLE }{modeIn-
dex:2}{voltage:3600} {rampTime:7}}
> setpower 140
{{ (setpower) } {powerLevel:255} {power:140}}
> configTxOptions 512
{{ (configTxOptions) } {waitForAck:False}{removeCrc:False}{syncWordId:0}{txAntenna:Any}
{altPreamblelen:False}{ccaPeakRssi:False}{ccalOnly:False}{resend:False}{concurrentPhyId:1}}
> setTxLength 4
{{ (setTxLength) } {TxLength:4} {TxLength Written:4}}
> set802154Phr 2 4 0
{{(set802154Phr) } {PhrSize:4} {PHR:0x400}}
{{(set802154Phr) }{len:4}{payload: 0x00 0x04 0x00 0x00}}
> setTxStream 1
{{ (setTxStream) } {Stream:Enabled} {None:Disabled} {StreamMode:PN9} {Time:1737513509}}

To send a tone at the carrier frequency, the following CLI command can be used:

> setTxTone 1

Examples:

# To Start the tone
> setTxTone 1
{{ (setTxTone) } {Stream:Enabled} {None:Disabled} {StreamMode:Tone} {Time:1293513244}}
To Stop the tone
> setTxTone 0
{{ (setTxTone) } {None:Enabled} {Stream:Disabled} {Time:1298384979}}

=

It is equivalent to:

> setTxStream 1 0
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4 Known Issues

In this section, only the known issues related to concurrent mode are listed. Other known issues can be found in Getting Started with Wi-
SUN PHY and for Wi-SUN Mode Switch in AN7403: Wi-SUN Mode Switch on EFR32FG25 with RAILtest.

4.1 Known Issues

¢ Diagnostic signals for concurrent PHY selecting FSK are not running correctly. So, it is recommended to use the FSK PHY in place
of the concurrent PHY.

e The RSSI provided with FSK Rx frame could be with an offset in comparison with the RSSI provided with OFDM Rx frame.
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5 Revision History

Revision 0.3
July, 2023

e Add the concurrent mode configuration in the Simplicity Studio Radio Configurator.
e Update the known issue list.

Revision 0.2

March, 2023
e Update the Wi-SUN PHY reference for Wi-SUN PHY Technical Profile Specification 2V00
e Add a known issue in FSK 2b ECHONET Profile with OFDM option 3

Revision 0.1

February, 2023
e |nitial release

silabs.com | Building a more connected world. Rev. 0.3 |12




Simplicity Studio

One-click access to MCU and wireless
tools, documentation, software,
source code libraries & more. Available
for Windows, Mac and Linux!

loT Portfolio SW/HW Quality Support & Community

www.silabs.com/IoT www.silabs.com/simplicity www.silabs.com/quality www.silabs.com/community

Disclaimer

Silicon Labs intends to provide customers with the latest, accurate, and in-depth documentation of all peripherals and modules available for system and software imple-
menters using or intending to use the Silicon Labs products. Characterization data, available modules and peripherals, memory sizes and memory addresses refer to each
specific device, and “Typical” parameters provided can and do vary in different applications. Application examples described herein are for illustrative purposes only. Silicon
Labs reserves the right to make changes without further notice to the product information, specifications, and descriptions herein, and does not give warranties as to the
accuracy or completeness of the included information. Without prior notification, Silicon Labs may update product firmware during the manufacturing process for security or
reliability reasons. Such changes will not alter the specifications or the performance of the product. Silicon Labs shall have no liability for the consequences of use of the infor-
mation supplied in this document. This document does notimply or expressly grant any license to design or fabricate any integrated circuits. The products are not designed or
authorized to be used within any FDA Class Il devices, applications for which FDA premarket approval is required or Life Support Systems without the specific written consent
of Silicon Labs. A “Life Support System” is any product or system intended to support or sustain life and/or health, which, if it fails, can be reasonably expected to result in
significant personalinjury or death. Silicon Labs products are not designed or authorized for military applications. Silicon Labs products shall under no circumstances be used
in weapons of mass destruction including (but not limited to) nuclear, biological or chemical weapons, or missiles capable of delivering such weapons. Silicon Labs disclaims
allexpress and implied warranties and shall not be responsible or liable for any injuries or damages related to use of a Silicon Labs product in such unauthorized applications.
Note: This content may contain offensive terminology thatis now obsolete. Silicon Labs is replacing these terms with inclusive language wherever possible. For more
information, visit www.silabs.com/about-us/inclusive-lexicon-project

Trademark Information

Silicon Laboratories Inc.®, Silicon Laboratories®, Silicon Labs®, SiLabs®and the Silicon Labs logo®, Bluegiga®, Bluegiga Logo®, EFM®, EFM32®, EFR, Ember®, Energy Micro, Energy
Micro logo and combinations thereof, “the world’s most energy friendly microcontrollers”, Redpine Signals®, WiSeConnect, n-Link, ThreadArch®, EZLink®, EZRadio®, EZRadioPRO®,
Gecko®, Gecko OS, Gecko OS Studio, Precision32®, Simplicity Studio®, Telegesis, the Telegesis Logo® USBXpress®, Zentri, the Zentri logo and Zentri DMS, Z-Wave®, and others
are trademarks or registered trademarks of Silicon Labs. ARM, CORTEX, Cortex-M3 and THUMB are trademarks or registered trademarks of ARM Holdings. Keil is a registered
trademark of ARM Limited. Wi-Fiis a registered trademark of the Wi-Fi Alliance. All other products or brand names mentioned herein are trademarks of their respective holders.

Silicon Laboratories Inc.
400 West Cesar Chavez
Austin, TX 78701

USA

SILICON LABS  www.silabs.com



	1 Concurrent Detection Mode Description
	2 Concurrent Mode Radio Configuration
	2.1 Set Up Wi-SUN Concurrent Mode
	2.2 Concurrent Mode Configuration using the Simplicity Studio Radio Configurator

	3 Concurrent Mode with RAILtest
	3.1 Concurrent Mode Usage at the Rx Side
	3.2 Concurrent Mode Usage at the Tx Side
	3.3 A Complete Example
	3.3.1 A Complete Tx and Rx Example

	3.4 Diagnostic Signals

	4 Known Issues 
	4.1 Known Issues

	5 Revision History

