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1. Flexible Software Package D&KL

1.1 Bluetooth Mesh E<a—JL

Flexible Software Package (& Bluetooth Mesh Profile1.0.1 1£#% & & Uf Bluetooth Mesh Model1.0.1 {£#%(<
ZEH0 L 1= Bluetooth Mesh T2 a—J)LZRELFET, RED 2 —IILOERIEILLTOEY TY,

‘ Application

| Model

‘ Foundation Model

‘ — Model

‘ Access

‘ Upper Transport ‘ — Bluetooth Mesh

Provisioning
‘ Lower Transport ‘ [ Mesh Core

‘ Network ‘

‘ Mesh Bearer

| |
‘ Bluetooth Low Energy Host Stack ‘
|

‘ Bluetooth Low Energy Controller

B 1 Flexible Software Package h%2#t9 % Bluetooth Mesh £ 2 —)LH#RK

e Model &

Model BIZ7 7V 45— 30D F VAICEDVTEHET 2 -ODERITHREZZLELLLET,
Flexible Software Package @ Bluetooth Mesh EL 2 — /LM T B2 ETILIX L2 HiESHBE SN,

e Foundation model [&

T7oT—2aVETILANY—F, Av2axy bIT—ODEREERBIZDERIRE, A vt—
. BLUVETILEERLET,

e Access @

Access BIZEHIDT7 T 14— 3 h Upper Transport B%&, EDHICERATE AN EEELE
ElS

e Upper Transport g

Upper Transport BIE7 77— 3o T7—42 %E51E. H81b. 8L UFBEEL. Access BAD Ay
t—COEEEETRBEELET,

e Lower Transport &

Lower Transport & Upper Transport D A v — %5 E| L THEED Lower Transport ED PDU
[CEERLES.

e Network @

Network [&(& Lower Transport B * v — L % Bearer [ T CTE 5 Network PDU 20T L F
To FRZELLAVE—CFEEILLTERIL. EMBICEELET,

e Bearer B
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1.2 ETIL
Bluetooth Mesh €< 2 —)LIZ%. Bluetooth-SIG AEET AUTODETILEYHR—FLET,

. Foundation model

Configuration
Health

° Generic Models

OnOff, Power OnOff, Power OnOff Setup
Level, Power Level, Power Level Setup
Default Transition Time

Battery

Location, Location Setup

Manufacturer Property, Admin Property, User Property, Client Property

e Sensor Model

Sensor, Sensor Setup

e Time Model

e Scene Model

Scene, Scene Setup

° Scheduler Model

Scheduler, Scheduler Setup

e Light Models

Light Lightness, Light Lightness Setup
Light CTL, Light CTL Setup

Light HSL, Light HSL Setup

Light XYL, Light XYL Setup

Light Control
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FSP Configuration BIEICHE VT, BEBELGETILEZEMT S ENTEFEFT, ZDEF. Bluetooth Mesh

Networking 4£4% T Foundation Model & L TEZ S TV Health —/\E

ETFIILIFEBHTEMLTLESL,

—

T )L & . Configuration ¥—/\

@ *[radw1_2] FSP Configuration

Stacks Configuration

Threads

- HAL/Common Stacks . New Stack >

“ & HAL/Common
# BLE Mesh Config Server (rm_mesh_config_srv)
# BLE Mesh Model Health Server (im_mesh_health srv)
# BLE Mesh Bearer Platform (rm_mesh_bearer_platform)

o

Generate Project Content

# BLE Mesh Config Server (im_mesh_contig_sv)

Add models you want.

¥ BLE Mesh Access (rm_ble_mesh_access)

<

Objects

¥ BLE Mesh Upper Trans (rm_ble_mesh_upper trans)

<

Summary |BSP Clocks Pins Interrupts Ewent Links | Stacks * Compaonents

¥ BLE Mesh Lower Trans (rm_ble_mesh_lower_trans)

1.3 API

E 2 Model MBS

Bluetooth Mesh € P a—JLid. 2—HF7 T 45— 3 o CHEATREL API R LFET ., & API OFHE
IE Renesas Flexible Software Package User's Manual #5282 & L\,

& 1 Mesh API

Category Module Number of APIs

Mesh Core rm_ble mesh 8
rm_ble _mesh access 76
rm_ble _mesh_upper_trans 19
rm ble mesh lower trans 7
rm ble mesh network 14
rm_ble _mesh bearer 15
rm_ble_mesh_provisioning 9
rm_ble_mesh_bearer_platform 12

Mesh Model rm_mesh _config_client/server 54
rm_mesh health client/server 15
rm_mesh_generic_* 122
rm_mesh_light * client/server 107
rm_mesh _scene _client/server 16
rm_mesh _scheduler client/server 12
rm_mesh _sensor_client/server 20
rm_mesh_time_client/sever 16
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HeE | F&

ekradwl_mesh_server_baremetal

Generic ON/OFF —/\ETFJL

Baremetal

ekradwl _mesh_server_freertos

Generic ON/OFF —/\ETFJL
FreeRTOS £ TEIE

ekradwl_mesh_client_baremetal

Generic ONJOFF 9 S A 7Y FETIL

Baremetal

ekradwl mesh_client_freertos

Generic ON/JOFF 9 S A 7Y FETIL
FreeRTOS  CTEI{E

Mesh mobile application

Provisioner, Configuration 7 54 7 > b, Generic
ONIOFF 2 547V FETIELTEMEST HRAT—T
YT I)r—=2ay,

Android B F(Z1% apk 7 7 € L ZE#,

iOS FIFIZ[X MAC OS L TEJL FR[EELZY —ROa—F%&
#ft, EJL FIEE(X Bluetooth Mesh R 2 — 7y THA
K(RO1AN5847)8 &,

ekradwl_mesh_cli_server_baremetal
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Bluetooth Mesh 4> FIL7 T 4 —< 3 (RO1ANS848) BT 52—/, 254 7 > k. Mesh mobile
application Z EAWNTT /N4 XD Mesh v FT—U 5, * vE—TR%. Mesh v FT—2 5 DR
EVWST=TFNARAD Mesh %y b T—VIZHEITE554 TV AV IILDEMELERHER T HIENTEET,

Can see some operation logs
and accept commands via

Legend
R :Relay terminal emulator.
P : Proxy
F . Friend Turn ON/OFF LED mounted
on EK-RA4W1 when D
—

receiving Generic ON/OFF
message from client.

EK-RA4W1 EK-RA4W1
(Un-provisioned) ode)
o : EK-RA4W1

= Join Mesh network = Server,RP,F

K-RA4W1
Server,R,P.F

[
|

Provisioning Configuration e ————
EK-RA4WA1
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Mesh mobile application
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Server,R,P.F

and configuration client.
-
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message to specific node by
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RA4W1.
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Server,R,P,F

0
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3. A—H7F)Hr— 3 U ERH

Bluetooth Mesh 7 1) r—< 3 UERKIC & 1= > TI&. Bluetooth Mesh RZ— k7w THA K
(ROLAN5847)(= 3LV T. Bluetooth Mesh 4> FILF7 F1) & —< 3 L (ROLANS848)RIHED Y >~ 7L 7O
) FERRREICAUR— ML, BDEGHREZTENT S LZ2HE8OLET . AETIL, Bluetooth
Mesh %> FILTF TV r—< 3 U (RO1IANS848)RIMED Y > F)L T S £ 4 kT Generic Battery Model % 38
ML, 95472 bDSEEDE A X5 TH—/ 0 Battery Status #E15J dikaexBMLET,

o BINY HHERE
> Server fil
- Generic battery Server ETI/L BT %,
- Client D5 DERIZIE LT, 4 2 —DfEZEET Battery Level State #R&ET 5,

>  Client {8
- Generic battery Client ET/)L&BMNT %,
- SW1 %##T9 %<&, Battery Level Status % Server 5 ERE3 5,
- Server h5%{ L71- Battery Level Status 2 — 3 F I T X2 L—FIZKRTT %,

3.1 FadzH rdAR—F

Bluetooth Mesh 7 7 1) —> 3 U ¥ERKIZ 8 1= > TIL. Bluetooth Mesh R 2 — k7 v T HA K
(ROlAN5847)IZE’5L\T~ Bluetooth Mesh > FILF7 ) 5r—< 3 ~J(ROlAN5848)|EH@OD-FEE'.'U'‘/7)1/7o
A1y FERRBEIZAVUR—FLTLEELY,

> Baremetal IR
- ekra4wl_mesh_server_baremetal (P—7 )

- ekradwl_mesh_client_baremetal (V247> M)

> FreeRTOS IBi#

- ekra4wl_mesh_server_freertos (H—/\fal)
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3.2 Generic Battery Model @ Open

Bluetooth Mesh 4> FIL 7 F1) & —< 3 2 (ROLANS84A8)RIHEM Y~ FILF O = 4 k& Generic Battery
ETFILIXEMEZETY . .Jsrc/mesh_model.c/mesh_application_model_register(BE#RIZ T, TEDFkIZ
Generic Battery E7 /L% Open LT &Ly,

static API_RESULT mesh_application_model_register(void)

{
API_RESULT retval = API_SUCCESS;

g_rm_mesh_generic_battery_srv0.p_api->open(g_rm_mesh_generic_battery_srv0.p_ctrl,
g_rm_mesh_generic_battery_srv0.p_cfqg);

return retval;

}

Code 1 H—/ \{HIs2%H]

static API_RESULT mesh_application_model_register(void)

{
API_RESULT retval = API_SUCCESS;

g_rm_mesh_generic_battery_clt0.p_api->open(g_rm_mesh_generic_battery clt0.p_ctrl,
g_rm_mesh_generic_battery_clt0.p_cfg);

return retval;

by

Code2 547> NAIEREN
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3.3 Generic Battery Model @ Server ] Callback Ba¥iseiE

Y—NBIOY O TNT TV r—2a v V953470 6D GET Ay t—C 2R ITIMSROEEE
B L FEY, Bluetooth Mesh %> FILT7 T r—=< 3 V(ROLANS848)RIED Y > F)L oo U FTIE
Generic Battery Model @ Callback B8%l& rm_mesh_generic_battery srv E2 2 —)LO FA/NT 4 [2EL
T. appl_generic_battery_server_ch B EESNTWET , AXDHITIE, $— IO SA4 T2 bH
50 GET * vt —IUAEEE OXAA % Battery status & L TiRET 2NEZLUTORRIZEMLET,

void appl_generic_battery_server_cb(rm_ble_mesh_model_server_callback_args_t * p_args)

rm_mesh_generic_battery_srv_info_t param;

/* Check message type */

if (RM_BLE_MESH_ACCESS_MODEL_REQ_MSG_TYPE_GET == p_args->p_req_type->type)

{
CONSOLE_OUT(
"[GENERIC_BATTERY] GET Request.¥n");
appl_model_state_get(p_args->p_state_parameter->state_type, (uint16_t)elem_handle,

&param, 0);
P ) Always respond “OxAA” as

param.generic_battery_level = OxAA; current battery level against
GET message from client.

current_state_params.state_type = p_args->p_state_parameter->state_type;
current_state_params.state = &param;

return retval;

Code 3 =41
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34 GET XAvyt—Pmi%EE

DS5ATOMIDY O TILT T r— 3 VIZSWLDETIZEY GET A vt— %E(ET HH4EE4 B
M LZEF, Bluetooth Mesh 4> FILF7 1) r—< 3 U (ROIANSSAS)EHEDH > T TR Y RESW1I D
FTIZ&L Y Callback_ble_sw_irq BTV HENET, V7472 FMIORI—IL/Ny VBHIZ. LLTD
O—KZEML, SWL1 O TFICE>TGET »*vt—C%ZEELET,

static void board_sw1_cb(void)

gs_sw_ignore = false;
RM_MESH_GENERIC_BATTERY_CLT_Get(&g_rm_mesh_generic_battery_clt0_ctrl);

void Callback_ble_sw_irg(external_irg_callback_args_t *p_args)

{
FSP_PARAMETER_NOT_USED(p_args);

R_BLE_SetEvent(board_sw1_cb);

Code 4 GET A wt—SMiAERER

3.5 Generic Battery Model @ Client {l] Callback Bi#i5=E%

DSAT YV MUDY O TIVT TV =2 a VIZGET Avt—JItn T 2B #Z TMo-BOEEHZE
ML EY, Bluetooth Mesh %> F)LT7 F1) r—3 3 2 (ROLANSSA8)RIMEMD B> F)L TPy FTlE
Generic Battery Model @ Callback B8%ld rm_mesh_generic_battery clt E2 2 —/)LD T O/ST 1 IZHL
T. cli_generic_battery client_cb BT EEINTWET , AXDHFITIE, Y—/\Hh 5 5ZITH - 1= Battery
State #3—IFIIIaL—RICKRRTINEZEMLET,

void cli_generic_battery_client_cb(rm_ble_mesh_model_client_callback_args_t * p_args)

switch(p_args->p_msg_raw->opcode)

{
case RM_BLE_MESH_ACCESS_MESSAGE_OPCODE_GENERIC_BATTERY_STATUS:
CONSOLE_OUT( "RM_BLE_MESH_ACCESS_MESSAGE_OPCODE_GENERIC_BATTERY_STATUS n");
appl_dump_data(p_args->p_msg_raw->data_param, sizeof(uint8_t));
break;
b
b
Code5 BEZEFOREEH
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3.6 EEHI

AIETE COREZEML. Mesh R4 — 7 v FHA F(RO1IAN5847)DFIEIZE D LVT Provisioning %
EiE9d 5 & . Mesh mobile application @ INFORMATION 4 J(ZiB/0 L 1= Generic Battery Model &R RS h

F9,

Device Address

NetKey[0]

DevKey

Element
0004
0004
0004
0004
0004

Type Id

SIG 0000
SIG 0002
SIG 1000
SIG 100C

74:90:50:FF:FF.01

3DE511B2A49B 88 1E6A FC C1
77 3EEBF7 2A

36 FA 4C E3 6E 8A 9D 4A BA 82 0B
2B537AA7D2

Description
Configuration Server
Health Server
Generic OnOff Server

Generic Battery Server

Vendor 070036 COMPANY ID: 0036

4 Mesh mobile application INFORMATION [H &

Mesh R 2 — k7 v TH 4 F(ROLANS847)DFIEZ & 5IZ#sH. Configuration Z5E T L. Mesh % b
T—IEETTH., Clentfld SW1 Z#T35&, Clentflld2—3IFILITIalb—%I2, UTOHIC
Code 3 TiBMN0 L 7= Battery Status ARTRSNET,

M| COMS - Tera Term MT

B 5 Clientfll3—=7FJ/IISal—4EM@H
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PBRES S UEFE

Bluetooth® ®7J— K< —4% &£ 1A T Bluetooth SIG, Inc ANFRET A EFBEETHY . ILRPRILY
FOZ ABKEHIEIINMODIT—V 254V RICEDVTHERALTWEY, TOMOBEES L UEEFE
BEENThOREZEIZEELET.

RA4W1 %' JL— 7 Bluetooth Mesh RE2 v Y [FRDA—TVIV—RAYV I+ T72EHALET,
crackle; AES-CCM, AES-128bit ##E

BSD 2-Clause License

Copyright (c) 2013-2018, Mike Ryan
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright notice, this
list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the documentation
and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,

OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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CCTR, IAAVEARLERIERT S MERALOEEEIE] (COVWTHBALEY ., EINOERALOFESFEICOVTE, ARFa1 AV MELUTY

ZHALTYIT—rESBLTIESL,

1. HEIAE
CMOS HRNIMY FVOBIEBHERSLZLATTHE S, CMOS HRFRVFHERICK > TH — MEBRIEZE LD LAHY FT, EffOR
FOBRICIE, BHAHEFRDIERALTVIHEHERD FL—OIATUr—X HEHOREH. 2R/ —RAGEEMAL. MAILTIRICET—
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WELTLCIEEL,

2. EBEREBEABOLE
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LFZUBOBRNA TREOL EIS, ANEBLARATLT Y TEREANLGNTLEEWD, AREBLARATLT v TERNLOEREAIS
&Y, BEEESIEFEILELY., EEERSTNADRFE2LELSIBEYTIHEEAHY ET, EHPIC TERAF IBICEFIANES] 22U1T
DRBOHDEGRIE. TORBETFH>TLIEELY,

4. RERHFOLE
KEAHFE., TREAHFORE] (TH->TREL TS, CMOS #EDAHNHFDA VE—F D RIE, — RIS, N4 VE—F VR ERS
TWET, RERFFERBRETHRIEI L. FERRITKY. LSIBBO/ A XAEHMESh, LSIRBTEEERSRNzY. AHESLIHE
ShCREEZRIITBNNHY ET,

5. 28vI22LT
Dty b, VA YO RRELER. Uty FEERLTLESD, 7RYSLAETHOI/ QY I RYEBEZIRE, YYBRLEIOvIRRELT:
BICYBRZ TSN, Yty b, SMBRIRT (FIEBRIRERE) AV 0y Y THEZFBT VX TLTIE. 709 I0N+DRE
Lfztk, Yty FEBIRLTESD, £z, TOJ 5 LOERPTHBRIRT (FENMBRIRER) AV 0YJ(ICYYEZLHEE, Y1Y
BZEDIOVIDNTRRELTHMLYYBZ T,

6. ANHFOENMIKR
AN/ A ZORGFRIZKZDBEREATERBEOREICHYETOTEELTLLEEL, CMOSHEHRDAAN/ 4 XZEITEEL T, Vi (Max.)
5V (Min.) ETOEEICEEFEDILSHIBEE. BBEEZSIESEIIBIADSHY FET, ADLAUHLEEDNHEEELBAA. Vi (Max) M Vin
(Min.) ETOBEEEERT D2EBHHEPICF Y2 T/ A XGERALBNKSICERALTIESL,

7. UY—TJF7FLR (FH#HEE) 077X &L
DY—T7 FLR (PHEE) DTV EREZEELET, 7 FLRAEEICE. FROMBEMERICEVMFONATNS UHF—T7 KLR (FH5E
) ABYET, ChoD7 FLREFIEALEEZOEEICONTIE, BETEFHANDT, PV EALBVESITLTLESL,

8. HREOMEEIZDOT
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