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Bluetooth Core Specification (https://www.bluetooth.com)

RAAWL F)L—F 1—H—ZXT=a27I)L /\— Kz 7# (ROLUH0883)
RA Flexible Software Package User’s Manual (R11UMO0155)

RA F #SBARIEEE e studio 2021-04 LIk A—H—XT =27 94 VI REA— kALK
(R20UT4989)

759 aEETRAAY I bz T7A—H—XT=217)L (R20UT4813)

RA4W1 4 JL— 7 Bluetooth LE Profile API Document 1 —H#—X< =217/l (R11UM0154)
Bluetooth Low Energy Profile Developer's Guide (RO1AN5428)

EK-RA4W1 Quick Start Guide (R20QS0015)

RA4W1 Group BLE Sample Application (RO1AN5402)

Apple Notification Center Service (ANCS) Specification
( https://developer.apple.com/library/archive/documentation/CoreBluetooth/Reference/AppleNotification
CenterServiceSpecification/Introduction/Introduction.html#//apple ref/doc/uid/TP40013460-CH2-SW1 )

® iOS KU iPadOS APP M/\Y KFJL ID (https://support.apple.com/ja-
ip/quide/deployment/depece748c41/1/web/1.0)

Bluetooth® W7 — K<¥—4 £ L&A JIL. Bluetooth SIG,Inc. AFTET AEHEETHY. IR TL
S hAZ ABKXEHIEIIAODTI—YESA LV RICEDVWTHERALTVWEY, FOMOBEES L UE
BEEX. ThENORMEEIZIEELET.
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1. BE

ANCS H > TINT7TYr— 3 olE, EK-RAAWL(AT, 2—4 v hAR—FERLET)LETHEMEL.
Bluetooth® Low Energy(LAF. Bluetooth LE EB& L E ) EIFBEIETIOS TNNAREHERLET,

iI0S T/31 R

EK-RA4W1

1.1 EhFIRIR

ANCS 4> FIL7 7)) r—< 3 ~ & Resolvable Private Address(RPA)#aEZ A 3L L =% . Advertising
ZBIRLET, TDRIOS TNA REERERHILET,

i0sT/)\1 R RA4W1

RPADEFE

AdvertiseMiEE

BRI

Discovery(D=HE

B 12 E&EEOREIO—
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ANCS %R 2=OIZIERT YUV INBRETT, RT7YVITEHKRZ D E. RAAWL (X I0OS T/84 AHH
N BEAEBERMELT., OSEMEMLENERIELETT ., £ IOSEHMDOFEMZE IOS T/81 RIZERT
LENTEET,

i0sTI)\14 X RA4W1

Connection/Discovery®D5E T

Call R_BLE_ANCSC_WriteNsCliCnfg
(3.258H)
Call R_BLE_ANCSC_WriteDsCliCnfg
(3.2.5 BH)

CCCDICEZFAH
Notification®zF8]

RPZUIHTT UTURWES

~FPUT

iOSIEZTIFED
FPITUr—<3 085

Receive
BLE_ANCSC_EVENT_NS_HDL_VAL_NTF
(3.2.6 BHR)

iIOSOBEHEIEE
Notification Source

B EEH
MERISS
BHORBHEER Call R_BLE_ANCSC_WriteCp
Control Point 32758
- M'EE Tha e Receive
ENDIRHREEE BLE_ANCSC_EVENT_DS_HDL_VAL_NTF
Data Source (3.2.7 BH)
B 1.3 ANCSOEMEZAO—
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1.1 BEIRIE

RK7TVr—2av/—bTRETHANCSHUTLT TN r—2a VIEUTFON— Rz 7H LIV

JrO7REICTHAERRELTVEY,

= 11 BRI (—FVz17)
N—RHT7 L%
EK-RA4W1 RTK7EKA4W1S00000BJ
USB 7 —7JJL USB A - MicroB —7J )L
Windows 10 PC
i0S F/81 X i0S15.7
® 12 BERE (Vb0 7)
JYyobozx7 N—oa %
e2studio 2022-10
GCCavin( 5 10.3.1-2021.10
FSP 4.1.0
QE for BLE[RA,RE] 1.5.0
QE for BLE[RA,RE] Utility 1.5.0
SEGGER J-Flash 7.80c
Tera Term UART &5F
(VTI00 E#f 2 —=FJ)LT a2 L—7) Baud rate : 115200bps
Data : 8bit
Parity : 72 L

Stop bits : i L
Flow Control : % L
XFa— K : UTF-8
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12 T4L2bY - D74

A7 TUr—320/—FREANCSYSAT7 bA—ILADY T LTRSS FUT. 270D
JRERLENZRHBLET,

& 1.3 ANCSHYUTNTOTzH FT7 74 IR

Ta4LI R - 271 ILERK =
Release¥ | ancs_client.json QEforBLER 77 1)L
app_main.c BLE7 74— 3>DiAf>a—F
gatt_db.c GATT T—AAR—ZXa—F
gatt db.h
r_ble_ANCSc.c ANCSD 7R 774 )La—FK

ge_gen¥ | ble¥ r ble ANCSc.h

Bluetooth LE @ Discovery Bi1EFS 1 7

discovery¥ _
iscovery 51

Bluetooth LED 7O 7 7 A ILEIERS A

profile_cmn¥ 55

hal_entry.c JoCz )y bDAAa—F

i Bluetooth LE DT> KSA ke
srcy app_ AT 30054 T5Y

Free RTOS #8189 2IRIZERHT %

*
ble_core_task_entry.c *2 Bluetooth LE SEIED S X4 2 — K

.cproject GCCRI7a o r 774
.project

ble_baremetal_ek radwl_ancs_client Debug_Flat.launch *1
ble freertos ek radwl ancs client Debug Flat.launch *2

configuration.xml RAOYI4JL—2RA774)
R7FA4W1AD2CNG.pincfg
ra_cfg

*1 : baremetal lROY TN TOT Y MZOAEENET,
*2 . FreeRTOS fRDH > 77Oy FMZDHEENET .

1.3 Ho7)L7adzy bOA4 oR— bk

ATODTY MEzip 77 M ILVOBRATIREBESATEY. estudio T4 VR—hF 22 ENTEET, 1
Vik— b FIEIX TRA F #EBIRELE e? studio 2020-10 L(L 2 —HF—IV=2F/IL AFIH1 F
(R20UT4891)] #BBTFT &L\, 4 »R— k#. FSP configuration B #4281 L. Generate Project contents
REVERTL, Yo TLTED ) FTERLTWAFSP EVa—LEBERLTTELY,

AVR—=brFTBzip Z77ANEERTT)r—2 30/ —MZEABSATEY., Z74ILEAIEUTOREY T
E

baremetal iR :
e ble_baremetal_ek_radwl_ancs_client.zip

FreeRTOS ki :
e ble_freertos_ek_radwl_ancs_client.zip
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2. ANCSHYUF)L7Oo Y FOFE
AETEATOD Y FOBEFIBIZCOWTHERHELET,
21 7FUHr—savATriay

ATJOD Y % estudio TEIL K - 1T B[, app_mainc [CEXZL-UTORIOEZEETH &
IZ&Y., —HEMEEERTHENTEFET,

£ 21 FFUHyr—avAray

ANCS_STRING_LEN

ER
default: 32
range: 1~244
ANCS_RPA_ENABLE A—AITNA XD RPALEBDER " EBNEHRELFEFT ., B

MDiGE. static 7 FLRZEFERALET,
0: Disable (default)

1: Enable
UGE] XA T aohENTE Y E— F RPA DERIFITULE
ER

22 ANCSHYUTLTF7T)r— 3 oo —

AETIEANCS 7O FEETLEHEIZIOSTFNAREEHE L. ANCSOTF—E2BIEEXTSFIE
[CDOWTHHLET, A7O0C2H FOYV—RO—FRICETEEGIE 32 77U yr—2avnr7as5
L] #BHRLTLCESL,

2.2.1 i0S T/\A R & DESE
AETIEATOD T FE2EERAAEE—5Y FAR— KL I0S TN REDEHRRURT Y VI FIEEH
BALET ., AEITIXIOS T/8 R(I0S14.7) AL THEHLET,

1. USB#4—7JIL®D Micro BillZ4—%4w FR— KM CN5 [Z#E#E. Type A filE PC MEE®D USB R— k
[TEHELTT S,

2. PCTVTIO0 EffA—SFI)ILITZaLl—FLUT, 2—ZFIIZal—2¢EBLEDNZEBL, &
1.2 I1ZRT UARTREZEBLTTEWL, #—IFILIIal—4RELT TeraTerm AMERTEZE T,

3. B—7 Y R—FORESETRZVEHWTLTTFEL, #BT#&. 2—4 v b7/R— FIX Advertising Z A
L&EJ . Advertising ARG EN D &, UTOXFIMNEZ—IFILIIaL—FITRRENFET,

receive BLE_GAP_EVENT_ADV_ON result : 0x0000, adv_hdl : 0x0000

B 2.1 Advertising DBHRFER =R
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4. i0OS T/34 R ® Setting EEIZ T Bluetooth #:ER L T FZ& LY, DEVICE f#IZEHN 5"REL_ANCS &
Ay TLTTFELY,

No SIM 15:50 Lo ]}
No SIM 15:49 [

< Settings Bluetooth

Settings
Q Search g Bluetooth (:)

Now discaverable as “iPhone".

Apple ID, iCloud, Media & Purchases

Airplane Mode

Blustacth off

W] Notifications
Sounds & Haptics
Do Not Disturb
Screen Time

K 2.2 i0SF/INALRER—4w F7R— F® Bluetooth #E§E

5. 8—47 9 bR—R&IOS TNAREUHTHERT H1H5E. “REL_ANCS” EDART Y U IRAIBEZERS
FAT7ATHENETDT, R7YUTEHFALTTIUL,

No SiM 15:52 3
< Settings Bluetooth

Bluetooth o

Now discoverable as “iPhone*
MY DEVICES

REL_ANCS

o1p  Bluetooth Pairing Request
"REL_ANCS" would like to pair with

To pai your iPhone.

Apple

Cancel Pair

B 23 IOSTFNARER—=HFY hiIR—FORT7 Y V5 HA
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6. “REL_ANCS” LDBEHOEBFAIBFZMSIFAT7AINENETOT, BHMOEFZEHFATLTT I,

No SIM 16:52 Lo

< Settings Bluetooth

Bluetooth 0

Now discoverable as “iPhone*.
MY DEVICES
REL_ANCS Connected @

Allow REL_ANCS to display
orue  your iPhone notifications?
en

To pai
Apple

B 2.4 i0S T/ RBHOHEHEEFA

ANCS i DBEINAZETEEICHE S L. TRHROXFIMNEI—ZFIIZaL—RITRERTINET,

ANCS: Notification Enabled.

2.5 ANCS Q#{E5ET

222 iOS TNAAMSDBEEDZIE

[2.2.1i0S T/31 R & DESE] OFIETIOS T/N\M R EEREZ. IOS TNAADNLRT Da—ILEDR
HLT., IOSEIHZERET S ENTEFT, FLRELLIOSEMICET HBEHRZIMG LY. IOSE
M LTIEELEYIBIEBEFETT, CITRALUS—=TF T UhbBMEFIZLTARATOS Y

FODEMEZEMEER L ET ., Event ID % Event Flag 0 FAED ML Apple Notification Center Service
(ANCS) Specification] #ZBT LY,

1. IOSTNARIZT, ALVA—F7FT)EEHLTTSL, FEOEZIZFEELY L. TEBZIZE
DETHELTTSL,

2. 1BETFEEZLY FLEBLICESRE, I0OS TNLRANLE—4y FiR— RIZI0S BAIMNEEELE
T, 83—y bR—FRZDBHERIETHELI—F Y FAR—FEEHKGLEPCOA—SF LTI
L—RIZUTOXFIARTINET ., KUY TILT7TUyr— a3k, 23HIcEELI-aT U FKE
FRALT. IOS BHDFMOBENMDEEZDEMEZ IOS T/ RIZIERTEET, KELUKICZOaY
VEFDERBERSHELET,

ANCS : Notification Source received.

Event ID = 0x00

Event Flags = 0x10 Category ID: 0x05
Category ID = 0x05 = Schedule
Category Count = 0x01

Notification UID = 0x00000001

B 2.6 i0S T/ ADDDEHZE

RO1AN6071JJ0101 Rev.1.01 Page 9 of 32



RA4W1 J')L—T Apple Notification Center Service Y>> I 7TA45 5 LA

3. get att 3< > FfEMA L T Data Source A 5 Notification Attribute #E#G 9 2B Z LU TFIZRLET,

$ ancsc get_att 0x0020 0x00000001

ANCS : Data Source received.

Command ID = Get Notification Attribute.
Notification UID = 0x00000001
Attribute Number 0 :

Attribute ID = 0x00

Attribute Length = 0x0013
Attribute = com.apple.mobilecal —com. apple. mobilecal
Attribute Number 1 :

Attribute ID = 0x01

Attribute Length = 0x0005

Attribute = ABCDE

Attribute Number 2 :

Attribute ID = 0x02

Attribute Length = 0x0000

Attribute =

Attribute Number 3 :

Attribute ID = 0x03

Attribute Length = 0x000C

Attribute = § B 17:45

Attribute Number 4 :

Attribute ID = 0x04

Attribute Length = 0x0002

Attribute = 12

Attribute Number 5 :

Attribute ID = 0x05

Attribute Length = 0x000F

Attribute = 20201015T174500

Attribute Number 6 :

Attribute ID: 0x00 = App Identifier

Attribute ID = 0x06 Attribute ID: 0x06 = Positive Action Label
Attribute Length = 0x0000 L

Attribute =

Attribute Number 7 :

Attribute ID = 0x07 Attribute ID: 0x07 = Negative Action Label
Attribute Length = 0x0006 —HE

Attribute = %

B 2.7 Get Notification Attributes EIfEDEST
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4. 3IETHUE L1z App Identifier & get_app 2 < > K% {# A L T Data Source A 5 Application Attribute %

WET 5B ZUTISRLET,

$ ancsc get_app 0x0020 com.apple.mobilecal
ANCS : Data Source received.

Command ID = Get App Attribute.

App Identifier = com.apple.mobilecal
Attribute Number 0O :

Attribute ID = 0x00

Attribute Length = 0x000F

Attribute = AL V& —

2.8 Get App Attributes BI{EDEST

5. 3 IBTH# L = Notification Attribute [Z Positive Action Label % L < (& Negative Action Label T iOS &
HICHT IEENERZESNTWVSSHEE, ntf act a7 FEFAL TEMDBEESE % I0S T/314 RIC

BRTEET, ntf act Av Y FOFEABIZLUTIZRLET,

$ ancsc ntf_act 0x0020 0x00000001 neg

ANCS : Notification Source received.

Event ID = 0x02
Event Flags = 0x10 Event ID: 0x02

Category ID = 0x05 = Notification Removed
Category Count = 0x01

Notification UID = 0x00000001

2.9 Perform Notification Action BIfEDEFT

RO1AN6071JJ0101 Rev.1.01
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23 ANCSavw> K

AECRHAY TN TOTSLTERLEZITY FEKRERBALET., ChoDaIT Y FILIOS T/NA R
CEFLIEE, 3—SFLISaL—FICARNTHILETHERAT I ENTEET,

get attav > K

ancsc get_att [conn_hdl] [Natification UID]

Get Notification Attributes BIfE# 2T L £ 9,
a< > K #3E4T# Control Point &+ 5% 2 1) X7 1 v 7 ~ Notification Attribute @%1%
$6=9 % Write Request N&EIE SN ET,

LTOEHRMNEESNET,

Command ID: 0x00

Noatification UID: OXXXXXXXXX

Notification Attribute ID & length: 0x00, 0x01, OXXXXX 3¢, 0x02, OXXXXX3, 0x03,
OXXXXX>, 0x04, 0x05, 0x06, 0x07

¥ : T—4KI[X ANCS_STRING_LEN BMEREINZET,

[conn_hdl] Write Request Z3#{ET 5 RV 3NV FILEEELE
ES
[Notification UID] Notification UID 8 L £ 9,
Notification Source T&1§ L 1= Notification UID M 5 8% L
TLEELY,
fERH - $ ancsc get_att 0x0020 0x00000001

Connection Handle = 0x0020 TiE#: L TLY5 T /34 XM Notification UID =
0x00000001 M @E4AII=%t L T Get Notification Attributes BIfEZE£179 5,

get app Av¥ > K

ancsc get_app [conn_hdl] [App Identifier]

Get App Attributes BIfE#ETLE T,
< > F%E4T# Control Point ¥+ 52 42 1) X7 4 v % ~ Application Attributes i@ %0
#3157~ 9 % Write Request W EflESh I,

UTOEBNEESILETS,
Command ID: 0x01

App Identifier: com.apple. XXX
App Attribute ID: 0x00

[conn_hdlI] Write Request ##ET5aRV L3 UNV RILEEELE
ER
[App Identifier] App Identifier #XFITAALET,

Get Notification Attributes EEIZ & » T Data Source T2{E
L 7= App Identifier Z35FE L TL =& LY,
AFATEBXFHIORKEILZ[ANCS _STRING_LEN]TT,
AMMEIE TIOS & FiPadOS APP (/Y2 F/LID] %588
LTLEEL,

EEH : $ ancsc get_app 0x0020 com.apple.mobilecal

Connection Handle = 0x0020 TH#ft L TLYS T /34 XD App Identifier =
com.apple.mobilecal T EE SN 57 71 [Zxt L T Get App Attributes BI{EE 1T
%,

RO1AN6071JJ0101 Rev.1.01 Page 12 of 32



RA4W1 J')L—T Apple Notification Center Service Y>> I 7TA45 5 LA

ntf acta<v > K

ancsc ntf_act [conn_hd] [Notification UID] [pos/neg]

Perform Notification Action EifEZETLE T,
aT Y F#FESTE Control Point ¥ ¥ S U2 YU RT a4 v~ BHMEINT- 0SB
I HEMEEIETT D Write Request SEIE SN ET,

UTODEHNEIESINET,
Command ID: 0x02

Notification UID: OXXXXXXXXX
Action ID: OxXX

[conn_hdl] Write Request ZiX{E45aR V3NV FILEIEELE
ER

[Notification UID] Notification UID ZE L £ 7,
Notification Source T 1§ L 7= Notification UID M 5155 L
TLEEL,

[pos/neg] Perform Notification Action BIfEIC & > TEITT HENEZEE

RLZET, pos/ineg IZ&k > TEITINSENEX IOS @EENIC
& 2 TE% %M T Get Notification Attributes B1/E THEZEL T
CEEaLy,
pos: Positive Action Label DEI{E X179 5
neg: Negative Action Label D5 % E1T79 %
{5 FAH - $ ancsc ntf_act 0x0020 0x00000001 pos

Connection Handle = 0x0020 T##: L TLY% T /34 XD Notification UID =
0x00000001 MEENIZxt L T Positive Action Z1T 3 1= ® Perform Notification Action
BHEEETT 5,
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3. ANCSHYTLTa Y rO7a554A
AETIXANCSHUTLTOSz bOTOTSLERHELET,

3.1 ANCSH—ERMOTOY S L
AEITIL r_ble_ANCSc.h IR SN TS API IZDWVWTOFRBAZTVET,

3.1.1 ANCS O#i&
% 3.1 ANCS [TEZ SN TLVY5 UUID & Attribute Properties # R LET,

% 3.1 ANCS OHY—FE XigE#H

Apple Notification Center 7905F431-B5CE-4E99-A40F-4B1E122D00DO0

Service

Notification Source 9FBF120D-6301-42D9-8C58-25E699A21DBD Notification
Control Point 69D1D8F3-45E1-49A8-9821-9BBDFDAAD9D9 Write

Data Source 22EAC6E9-24D6-4BB5-BE44-B36ACE7C7BFB Notification

i0S BENAFE1T 4.5 & Notification Source @ Notification & L T Bluetooth #88 [C @B shET, BES
N1-i0S BANIZEET M FERJ BIZ1E Control Point ® Write Z AL TED & S5 BIEHRALEN, &
i0S F/81 RIZTEEL. FDOREE L T Data Source O Notification 22ELET ., £f-. ANCS #FRHL
BEZITOSHE. RT7UVITHET5HELAHY £9, Notification Source & Data Source (& Notification [
KDBEZTOOH. T—2RBEDERBMNE ST, Client Characteristic Configuration Descriptor(LA T
CCCD £BELZET)IZTT7 Y R L Notification AT 2LENHY T,
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3.1.2 H—EX® API
AIETIEANCS DH—ERELARELTHERAEINS APIIZDWTHEHRLET,

+& 3.2 ANCSOH—FERXRDOEH

Init B3 %%

B#EZ : R_BLE_ANCSC_Init(ble_servc_app_cb_t ch)
ANCS O#HEZITL, I—ILN\y VEREERLET,

B ESNT=a—IILN\Y JEEIZIETANCS DXV STRZ VAT 49 IDA N2 CHEA
INET,

cb BHITHa— LNy EHK

ServDiscChb B %t

B E : R_BLE_ANCSC_ServDiscCh(uint16_t conn_hdl,
uint8_t serv_idx,
uintl6_t type,

void *p_param)

Y—ERBRFEROI—IL/NY VEHTT,

R_BLE_DISC_Start D /INZ A —42D—D2 &L LTHEALEY,
conn_hdl aRryavnURIL

serv_idx Y—EXRAVTYIR

type ARV EDEAT

p_param AR EDINTGA—=FDRA VAR

Getattlhdl B8%

B#MEZ : R_BLE_ANCSC_GetServAttrHdl(const st_ble_dev_addr_t *p_addr,
st_ble_gatt_hdl_range_t *p_hdl)
SHBR - ANCSD7 tYEa—rNYRLERBLET,
p_addr FrIJEA—MNYFILERBTAIRENDBD 7 KLADKR
125
p_hdl RBLE7RJEA—RN\YFILERIKT H-DDRA 42
R0O1AN6071JJ0101 Rev.1.01 Page 15 of 32
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GATT TOBETIS—MNEELI=EZD GATTC DA N> b BLE_GATTC_EVENT_ERROR_RSP]
TIXIS—a—FABHMEINET, ANCSOT—A2BETIT—IELELIGESIE. ANCSH—EXRMBED
IZ—a—FABHEINBIEENHYET, X 33ICANCSOIS—a—FKZRLET,

# 33 ANCSHIS—E

BLE_ANCSC_UNKNOWN_COMMAND_ERROR
Value: 0xAO0

Command ID TIEE L-HIEINRBE->TLVS,

BLE_ANCSC_INVALID_COMMAND_ERROR
Value: OxA1l

Control Point TEZAFENT=-T—F2 OERAHMH
EoTW3,

BLE_ANCSC_INVALID_PARAMETER_ERROR

Notification UID % & THRESNT=/AT A —42 M

Value: 0xA2 i0OS MBEF &EE > TLELY,

BLE_ANCSC_ACTION_FAILED_ERROR Command ID TIEE M F-BIEAET ENEA >
Value: 0xA3 1=

3.1.3 Notification Source @ API

A I8 Tl Notification Source ¥ ¥ S92 )R T4 v BEED API EH%EEEH L ET . APIOFERBIIZDLY
TIX325BE KLU 326 EESHBLTLIEEL,

#+& 3.4 Notification Source DA%

Getattlhdl B8 %k

R_BLE_ANCSC_GetNsAttrHdI(const st_ble_dev_addr_t *p_addr,
st_ble ANCSc_ns_attr_hdl_t *p_hdl)

Notification Source D7 Y Ea— kN FILERBLET,

E#MEE

p_addr FrJ)EaA—MNUFLERBTEIHENDBD 7 FLADR
124
p_hdl BELE7RJEAZ— NV FILEBRT D=-DDKRS 24

Client Characteristic Configuration Descriptor @ Read B84k

B EE : R_BLE_ANCSC_ReadNsCliCnfg(uint16_t conn_hdl)
EHER Notification Source @ CCCD [ Read Request #3415 L ¥9 ., Read Response #Z{=
9 % & BLE_ANCSC_EVENT_NS CLI_ CNFG_READ RSP 4 XY kAR Y £,
conn_hdl EEYPEPRYII

Client Characteristic Configuration Descriptor @ Write BE%

R_BLE_ANCSC_WriteNsCliCnfg(uintl6_t conn_hdl,
const uintl6 t*p value)

Notification Source ) CCCD IZ Write Request #3i%{2 L 9, Notification Source H 5
@ Notification Za[gEIZ9 %A, A APl 2 L T CCCD [Z7 % X L T Notification
BT EHILENAHY T, Write Response 22T D &
BLE_ANCSC_EVENT_NS CLI_ CNFG_WRITE_RSP /1 R AR Y FT,

conn_hdl = - PZAYA %

p_value Write Request TEET 5T —2 DRA 43
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#+& 3.5 Notification Source DAL R k

BLE_ANCSC _EVENT_NS HDL_VAL_NTF Notification Source @ notification #3215 L 1=
T—%4 : st_ble_ancsc_ns_t
£ 36FBELTLEZELY
BLE_ANCSC_EVENT_NS_CLI_CNFG_READ_RSP | Natification Source ® CCCD @ Read Response
*RELLE
T—74 : uintl6_t
BLE_ANCSC_EVENT_NS_CLI_CNFG_WRITE_RSP | Notification Source @ CCCD @ Write Reaponse
*2ELLE
FT—4% gL

% 3.6 Notification Source DT—4X &

&AL st_ble_ancsc_ns_t

A INEH uint8_t eventid
uint8_t eventflag
uint8_t categoryid
uint8_t categorycount
uint32_t notificationuid

Notification Source D T— A2 EXEICRA LHEDTTaA— KEHAEEILTWET, TDEH, 7TV
=2 a vTIEHEREOEATT—2ZMRATEIENTETET,
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3.1.4 Control Point M API

AIETIX Control Point ¥ ¥ S92 X714 v BEED API % E=E&EH L £, API DFERFIZDOLNTIE
327HESRBLTLIEELY,

#+& 3.7 Control Point MBI%

Getattlhdl B8 %k

B#EZ : R_BLE_ANCSC_GetCpAttrHdl(const st_ble_dev_addr_t *p_addr,
st_ble ANCSc_cp_attr_hdl _t *p _hdl);
ERER - Control Point D7 Y Ea— b RILZBREBLET,
p_addr FRIEaA—MNUFLERBTERHENDBD 7 FLADR
413
p_hdl WMEBLEZRJEa— NV RILEERINT 51200 KRSA 4

Write B8%

BE#E : R_BLE_ANCSC_WriteCp(uint16_t conn_hdl,
const st ble seq data t*p value);
SRER - Control Point [Z Write Request Zi%{§ L &9, Write Response #%{§9 % &
BLE_ANCSC_EVENT_CP_WRITE_RSP 4 "> rhRY 9,
conn_hdl = - PZAY A%
p_value EETEIT—2DRA 4
Control Point DT7—42@E#sHBL T2

& 3.8 Control Point DA A K

BLE_ANCSC_EVENT_CP_WRITE_RSP Control Point ® Write Response #5315 L 1=
T—% gL

Control Point O F— 4 {&&

Control Point (EFIAZ —R ZEICT—2BANERLY ET, &> T Control Point ¥ v 592 JRT 4w
9 ~D Write APl T#% 5 R_BLE_ANCSC_WriteCp 1%, AIZET—4 25 +-HDT—42 R
[st_ble_seq_data t|Z5I8IZEHELFET,

FFVG—avid, FAT—RZEICT—2%2FATE2RATEMT I2BHELAHY FT, HXADEM
(% TApple Notification Center Service (ANCS) Specification] #SBL TL &Ly,
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3.1.5 Data Source @ API

AIE Tl Data Source ¥ v 592 ) AT 4 v IBED APl 4 ZLEHE L EFT . API DFERAFIIZDNTIX
325 EHE KLUV 327EESBLTLEEL,

& 3.9 Data Source DBE%

Getattlhdl B8 %k

B#EZ : R_BLE_ANCSC_GetDsAttrHdI(const st_ble_dev_addr_t *p_addr,
st_ble ANCSc ds_attr_hdl_t*p_hdl)
ERER - Data Source D7 kY Ea—rNY FILERBLET,
p_addr FRIEaA—MNUFLERBTERHENDBD 7 FLADR
413
p_hdl WMEBLEZ R)Ea—MNYRILEEMT 520DKRA 24

Client Characteristic Configuration Descriptor @ Read %k
BA#E : R_BLE_ANCSC_ReadDsCIliCnfg(uint16_t conn_hdl)

ZhAR - Data Source @ CCCD IZ Read Request #3i5{E L 9, Read Response #%{E9 5 &
BLE_ANCSC_EVENT DS CLI_ CNFG_READ RSP A Ry rHURY FF,
conn_hdl EEYPEPRYII

Client Characteristic Configuration Descriptor @ Write B8%

B : R_BLE_ANCSC_WriteDsCliCnfg(uint16_t conn_hdl,
const uintl6 _t *p value)

B Data Source @ CCCD [Z Write Request #3i%{§ L &9, Data Source A5 M Notification
ZAREIZT 5 4. A API ##M L T CCCD [Z7 % X L T Notification #a[#EIZF S
EAHY EI, Write Response 25T 5 &
BLE_ANCSC_EVENT DS _CLI_CNFG_WRITE RSP A XY FHRY T,
conn_hdl axrgavnvkRIL
p_value Write Request TEIET 5T —2DRA 4

#& 3.10 Data Source DAL Rk

ARk | Bl
BLE_ANCSC_EVENT_DS_HDL_VAL_NTF Data Source ? notification 1§ L 1=

F—4%4 : st_ble_seq_data_t

Data Source DT—2 @&+ SR
BLE_ANCSC_EVENT_DS_CLI_CNFG_READ_RSP | Data Source ® CCCD @ Read Response % 54
L=

T—%4 :uintl6_t
BLE_ANCSC_EVENT_DS_CLI_CNFG_WRITE_RSP | Data Source ® CCCD @ Write Reaponse % 54
L=

F—4% gL

i

i

Data Source DT—4X &

Data Source [FFIAT —RAZLITT—2HAMNELY £, &> T. Data Source 5 Notification & 215
L7=C & %R 9 BLE_ANCSC_EVENT DS HDL VAL NTF /R rDT—ABRIFAERT—42 kS5 1=
HDOT—2 K [st_ble_seq_data_t|Td ., Z7FTUTr—2avidk, MRAT—RZEICT—2#FRATESRA
TERATIVENHY FTI, BXDEMIE TApple Notification Center Service (ANCS) Specification] %%
BLTLESL,
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32 7FUsr—aomnrags A

ATOT Y FERAMWL ZFEAL TIOS &K L. Bluetooth LE ST ANCS DT—2 2 ERET 5
ANCS U547 rO0—)LOTOTSLEZRELTVET, KETREHITOVSLOI—FLEOEETIO—*
FIEAEIZDOWTHBLET, AEOHBEIND TO5 S5 LI baremetal fR. FreeRTOS BRCHE L TLVE
ERS

ATODzY ME. A—FT7TV5—2 30DV HERELS app_main.c. GATT T—42 A—X_ ANCS
IEBEINEXFNSIVRVRTAYIANTIRARTBHAPI EARY FOa— KR EhET, KE&Y,
F(Tapp_manc DANCS H U TINT TN r— a3 v DEEEBEHLET, ANCSIZERZSIN=F¥ 594
AT A YIANTIRRTBHAPIEA R ba—FDAHRIL T3.1ANCS H—ERDTOY S L) ITEREHL
9,

3.2.1 ##it
ANCS D #I#i1tI& R_BLE_ANCSC_Init() API 2K 2 TEITENFET, R API L app_main.c ® ble_init() T
A—LLLTVWEYT, 2T, 2—HFITLHEMOLEBEIFRETT,

static ble_status_t ble_init(void)
{
ble_status_t status;
...... /* Initialize Apple Notification Center Service client API */
status = R_BLE_ANCSC_Init(ANCSc_cb);
if (BLE_SUCCESS != status)
{
return BLE_ERR_INVALID_OPERATION;
b
return status;
¥
Code 3.1 #1#i1t
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3.2.2 Resolvable Private Address(RPA)#&EED A 3H1E

VHFIEETR, R TILT TUr—2 3 IEI0S THRARADT FLRZERT S1-8. Resolvable
Private Address(RPA)BEBREZ B %IIC LE 9, app_main.c/gap_cb TUTOREAEFTINET,

static void gap_cb(uint16_t type, ble_status_t result, st_ble_evt_data_t *p_data)
{
switch(type)
{
f{:ase BLE_GAP_EVENT_LOC_VER_INFO: F—RI75vyaMbA—HILT/INA ROB—AH)L IRK
ble_device_address_t Ic_id_addr; EHAMY . HRAPL ZEALTPrivacy E— k%
uint8_t lc_irk[BLE_GAP_IRK_SIZE]; Network Privacy mode IZ3ET 5.
uint8_t irk_check[BLE_GAP_IRK_SIZE];
memset(irk_check, 0x00, BLE_GAP_IRK_SIZE);
fsp_err = RM_BLE_ABS_ExportKeyInformation(g_ble_abs0.p_ctrl, &lc_id_addr, Ic_irk, NULL);
if (FSP_ERR_NOT_INITIALIZED == fsp_err || 0 == memcmp(Ic_irk, irk_check, BLE_GAP_IRK_SIZE))
/* If local IRK is not set */
RM_BLE_ABS_SetLocalPrivacy(g_ble_abs0.p_ctrl, NULL, BLE_ABS_PRIV_NET_PUBLIC_IDADDR);
b
else
/* If local IRK is set */
RM_BLE_ABS_SetLocalPrivacy(g_ble_abs0.p_ctrl, Ic_irk, BLE_ABS_PRIV_NET_PUBLIC_IDADDR);
)
} break;
o
Code 3.2 RPA #EEDEZIE
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3.2.3 Advertising M BfitA

RPA WEZNE SN -, I0S & DEHK AT 5 1=8IZ Advertising ZBA%8 L £9 ., app_main.c/gap_cb
TUTOUENETEINET,

static void gap_cb(uint16_t type, ble_status_t result, st_ble_evt_data_t *p_data)

switch(type) RPAE#h%k. A—HILT/NA XD RPA %
{ £ BI5A & Advertising Bith

case BLE_GAP_EVENT_PRIV_MODE_SET_COMP:
#if ANCS_RPA_ENABLE
RM_BLE_ABS_StartLegacyAdvertising(&g_ble_abs0_ctrl, &g_ble_advertising_parameter);

#else

/* Get BD address for Advertising */

gs_rpa_en = true;

R_BLE_VS_GetBdAddr(BLE_VS_ADDR_AREA_REG, BLE_GAP_ADDR_RAND);
#endif

break; O—AILT/INA XD RPA ZERLEWNES
\ b lX. static 7 FLAZW#E

switch(type)
{

case BLE_VS_EVENT_GET_ADDR_COMP:

{
#if (ANCS_RPA_ENABLE == 0)

static 7 F L RER{§#. Advertising Fth

if ( true == gs_rpa_en)

/* Get Random Address */

st_ble_vs_get_bd_addr_comp_evt_t * get_address = (st_ble_vs_get_bd_addr_comp_evt_t
*)p_data->p_param;

memcpy(g_ble_advertising_parameter.own_bluetooth_address, get_address->addr.addr,
BLE_BD_ADDR_LEN);

RM_BLE_ABS_StartLegacyAdvertising(&g_ble_abs0_ctrl, &g_ble_advertising_parameter);

)
#else

/* Start advertising when BD address is ready */

st_ble_vs_get_bd_addr_comp_evt_t * get_address = (st_ble_vs_get_bd_addr_comp_evt_t *)p_data-
>p_param;

memcpy(g_ble_advertising_parameter.own_bluetooth_address, get_address->addr.addr,
BLE_BD_ADDR_LEN);
#endif

}

} break;

Code 3.3 Advertising MOBA%A
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324 H—ERBRE

12.2.1i0S T/N\A R E DR DIREIZCKY I0S TNAREDEFEHRMIEILT 5L, Y—ERBRRERBL
9, XY UTINTTIVr—23 0 TlE, Y—EXRRFZEDERIRIZEAY 53— FI& app_main.c/gattc_cb
BLE_GATTC_EVENT_CONN_IND /1 Ry FLEBIZUTD LS ICEELTWEYT, 4H. Y—ERERRM®E
APl [¥ R_BLE_DISC Start APl & LTBLEFITEY 2 —JLIZC&FNTLET,

static void gattc_cb(uintl6_t type, ble_status_t result, st ble _gattc_evt data t *p_data)

{

/* Hint; Input common process of callback function such as variable definitions */

switch(type)

i0S T/ R & DiEfHEIL®R, Y—ERXERRER
B9 B,

[* Start discovery operation after connection established */
R_BLE_DISC_Start(p_data->conn_hdl, gs_disc_entries,
ARRAY_SIZE(gs_disc_entries), disc_comp_cb);

case BLE_GATTC_EVENT_CONN_IND:

} break;

Code 3.4 H—ERX#®F*EBAM

3.25 AR71) >4 & Notification DEZhIE

H—EARBFRTHEIZETSNSa—/L/\y - BE%k app_main.c/disc_comp_cb T, XY TILT TV
—<,3 1% i0S T34 XD Notification Source ) CCCD [CEZAABERZRKITLET, iIOS T/INA R &
DRT7 ) UITHET LTWBIEEIEY—EXBRRSE THEIZT. Notification Source 0 CCCD [Z 1 NEEFAFE
h%E9,

static void disc_comp_cb(uint16_t conn_hdl)

{

/* Hint: Input process such as GATT operation */
/* Enabling CCCD */
/* If pairing is necessary, BLE_ GATTC_EVENT_ERROR_RSP will happen and pairing will
perform at the event */
uint16_t cccd_value = BLE_GATTS_CLI_CNFG_NOTIFICATION,;
R_BLE_ANCSC_WriteNsCliCnfg(conn_hdl, &cccd_value);

/* End user code. Do not edit comment generated here */ i0S 7734 A0 Notification
return; 9 Source @ CCCD [CEEZIAAER

} EETT S

Code 35 H—ERXRBRERRET
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iI0S T\ REDYEERRE. Y—EXRRETHRTIXIOS TS REDRTYUINRET LTLELE
Ao & o T. Notification Source ® CCCD ~DE FAAERIZxt L T BLE_GATTC_EVENT_ERROR_RSP
ARVFPRYZFET, ARV MMIIOSTNSAADFINSIERVATAVIADT I RRIZHRELREX Y
TAERDRESTULAEL, BIERTYVIRBRETHIZELEEZERLET, AUV TULF7 TV r—2a Y

. ABTS—LARAKRURAE MY HIZHE APl ® RM_BLE_ABS_ StartAuthentication APl Z{EB L T. i0S 7
NAREDRT YU TERIBLET,

static void gattc_cb(uint16_t type, ble_status_t result, st_ble_gattc_evt_data_t *p_data)

fW'tCh(type) IS—LARKRVRE MY AHIZ

N7V T EFBT %,

case BLE_GATTC_EVENT_ERROR_RSP:
{

st_ble_gattc_err_rsp_evt_t *err_rsp_data = (st_ble_gattc_err_rsp_evt_t *)p_data->p_param;
[* Start Authentication if CCCD write is error */
st_ble_ANCSc_ns_attr_hdl_t ns_hdl;
R_BLE_ANCSC_GetNsAttrHdI(&g_conn_bd_addr, &ns_hdl);
if(err_rsp_data->attr_hdl == ns_hdl.cli_cnfg_desc_hdl)
R_BLE_CLI_Printf("ANCS : CCCD Write Error 0x%04X ¥n", err_rsp_data->rsp_code);

if(BLE_ERR_GATT_INSUFFICIENT_ENCRYPTION == err_rsp_data->rsp_code) ||
(BLE_ERR_GATT_INSUFFICIENT_AUTHENTICATION == err_rsp_data->rsp_code))

RM_BLE_ABS_StartAuthentication(&g_ble_absO0_ctrl, p_data->conn_hdl);

}
} break;

Code 3.6 R7Y 245 DRIk
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RT7VTHEFTL, I0S TNA R EDRWIMMTET I 5 & BLE_GAP_EVENT_PEER_KEY_INFO 4 N
VEDBREELET, BA R MITIOS T/ REXHE LT LTK, IRK, Identity 7 FKLAZEEFTEE
T, IRK I Identity 7 K L RIL, i0S T/34 XD RPA f#RICHER =8, R_BLE_GAP_ConfRslvList
APl # L T Resolving List IC&8LFET, Tz R7YUITETHICRET S
BLE_GAP_EVENT_ENC_CHG 4 R > 2 THE Notification Source ® CCCD [CE2ZFAHEREHRITLE
ER

static void gap_cb(uint16_t type, ble_status_t result, st_ble_gattc_evt _data_t *p_data)

switch(type)

case BLE_GAP_EVENT _PEER_KEY_INFO:

st_ble_gap_peer_key _info_evt_t* p_peer_key_info_param = (st_ble_gap_peer_key_info_evt _t
*)p_data->p_param;

[* register remote address & irk */ .

key_set.local_irk_type = BLE_GAP_RL_LOC_KEY_REGISTERED; X LI-RIF#RE

memcpy(key_set.remote_irk, p_peer_key_info_param->key_ex_param.p_k{ Resolving List [Z%&
BLE_GAP_IRK_SIZE); %9 %,

remote_id_addr.type = p_peer_key_info_param->key_ex_param.p_keys_into—ro—ooar—mrmoroy;

memcpy(remote_id_addr.addr, (void *)(&(p_peer_key_info_param->key ex_param.p_keys_info-
>id_addr_info[1])), BLE_BD_ADDR_LEN):

R_BLE_GAP_ConfRslvList(BLE_GAP_LIST_ADD_DEV,
&remote_id_addr,
&key_set,
1);
} break;

Code 3.7 @1EHROEZH

Notification Source @ CCCD ZZ3AHA#5E T # . Data Source 0 CCCD [Z 1 #£%3A#H. ANCS D
Notification EXEZFA L E 9,

static void ANCSc_ch(uint16_t type, ble_status_t result, st_ble_servc_evt_data_t *p_data)

switch(type)
{ Notification Source ® CCCD &=

......... _ AHSET % k1) HIZ Data Source
case BLE_ANCSC_EVENT_NS_CLI_CNFG_WRITE_RSP: D CCCD A= 5AA4 A B4 3

if (BLE_SUCCESS == result)

/* Enable Notification of Data Source */
uintlé_t cccd_value = BLE_GATTS_CLI_CNFG_NOTIFICATION;
R_BLE_ANCSC_WriteDsCliCnfg(p_data->conn_hdl, &cccd_value);
}
} break;

case BLE_ANCSC_EVENT_DS_CLI_CNFG_WRITE_RSP:

Data Source @ CCCD ~DEEZAHET T

It (BLE_SUCCESS == resulf ANCS ARFIFITTEET 55 = & £BHT B

/* ANCS Notification is Enabled */
R_BLE_CLI_Printf("ANCS : Notification Enabled ¥n");

}
} break;

Code 3.8 Notification MEFHA]
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3.2.6 iOS @%N#% Notification Source T2{E

i0S T/34 XM Notification Source A" 5 Notification Z2{EF 5 &
BLE_ANCSC_EVENT_NS_HDL_VAL NTF f Ay b AFELET, B4R MLEE
app_main.c/ANCSc_cb [ZEEiR LFEd, QEfor BLE ML ER LB E. BA N2 MUEBOUVLEHRAERSh
Wz, A—HFITEE2A R MLUBORENVETY, ATAP Y LTI, 215 L7 Notification
Source DEA VNEHEI—ZIFILIIaL—2IZRRLET,

static void ANCSc_cb(uint16_t type, ble_status_t result, st_ble_servc_evt_data_t *p_data)

case BLE_ANCSC_EVENT_NS_HDL_VAL_NTF:

. _ ARV EDT—2 %
!{f(BLE_SUCCESS == result) [st_ble ancsc_ns. t]E T+ 3

[* Display Notification Source */
st_ble_ancsc_ns_t *ns_ntf_data = (st_ble_ancsc_ns_t *)p_data->p_param;

R_BLE_CLI_Printf("ANCS : Notification Source received.¥n");

R_BLE_CLI_Printf("Event ID = 0x%02X¥n",ns_ntf_data->eventid);
R_BLE_CLI_Printf("Event Flags = 0x%02X¥n",ns_ntf_data->eventflags);
R_BLE_CLI_Printf("Category ID = 0x%02X¥n",ns_ntf_data->categoryid);
R_BLE_CLI_Printf("Category Count = 0x%02X¥n",ns_ntf_data->categorycount);

R_BLE_CLI_Printf("Notification UID = 0x%08X¥n",ns_ntf_data->notificationuid);

}
} break; BT—HERTT D

Code 3.9 Notification Source D24{E
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3.2.7 Control Point & Data Source Z{FR L=-T—4% &S

3.2.6 iOS @ %0 % Notification Source TS| TH-IOS BHMDIEHRZFEA L. Control Point ¥+ 54 4
AT 4 v ~NI0S BHDFHMAC I0OS BHDWIBEIETRT 5 ENTEET, I0OS BHMOFMEGEIET
L7-15&. ##1ER(E Data Source ¥ ¥ 592 URT 4 v oD LEHMINET, AH TIE Notification
Attribute DEIGZHIIZERBAL £,

Notification Attribute ZEX#§9 5 7=®IZ[L. Control Point ¥ ¥ S92 J X T4 v I
R_BLE_ANCSC_WriteCp API Z{# /A L T. Data Source H 5 ® Notification Attribute X {EIEREE X AHF
T, ATAD Y FTldget att a7 > REFEARKIZETSIN S cmd_ancsc_get_att BIFAIZEE L TLVE
ElS

static void cmd_ancsc_get_att(int argc, char *argv[])

{
uintlé_t conn_hdl;
uint8_t ntf_data[19];
st_ble_seq_data_t seq_cp_ntf_att_data=
len=19,
.data = ntf_data
h
st_ble_ancsc_cp_ntf_att t ntf_att_data;
conn_hdl = (uint16_t)strtol(argv[1], &str_check, 0); OV FOSIMERIEICER
if(*str_check != '¥0")
R_BLE_CLI_Printf("ancsc %s: wrong parameter¥n”, argv[0]);
return;
}
ntf_att data.notification_uid = (uint32_t)strtol(argv[2], &str_check, 0);
if(*str_check != "¥0")
R_BLE_CLI_Printf("ancsc %s: wrong parameter¥n”, argv[0]); . .
return: ( ° gp 9vIo) Control Point d7—4 %
} [st_ble_seq_data_t]& T >
O—FLGLSEMT S
[* Set value to control point for get notification attribute */
ntf_att data.command_id = BLE_ANCSC_CPDS_COMMANDID_GETNOTIFICATIONATTRIBUTE;
BT_PACK_LE_1 BYTE(&ntf_data[0], &ntf_att data.command_id);
BT_PACK_LE_4_BYTE(&ntf_data[1], &ntf_att_data.notification_uid);
ntf_att_data.id_app_id = BLE_ANCSC_CPDS_NOTIFICATIONATTRIBUTEID_APPIDENTIFIER;
BT_PACK_LE_1 BYTE(&ntf_data[5], &ntf_att_data.id_app_id);
ntf_att data.id_title = BLE_ANCSC_CPDS_NOTIFICATIONATTRIBUTEID_TITLE;
ntf_att data.id_title_len = ANCS_STRING_LEN;
BT_PACK_LE_1 BYTE(&ntf_data[6], &ntf_att data.id_title);
BT_PACK_LE_2 BYTE(&ntf_data[7], &ntf_att_data.id_title_len);
--------- ) Control Point @ Write Request
[* Write Command */ %542
result = R_BLE_ANCSC_WriteCp(conn_hdl, &seq_cp_ntf_att_data);
}
Code 3.10 Control Point M Write {7
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get_att A< > FIZ &k % Control Point &+ 5% 2 1) X7« v 9 ~ Data Source H 5@ Notification Attribute
RERTREEAANTET LIz, i0S T/34 XD Data Source ¥+ 59 42 ') AT 4 w4 H i Notification 1%
{E&NF ¥, Notification Z{EF. BLE_ANCSC_EVENT DS HDL VAL NTF ARV RF7 T U5 — 3
CBHMENES, ALV TLT7TUL—2 30T, DAY MLEF app_main.c/ANCSc_cb [ZEE L
TWET, QEfor BLEMNSAEK LIZHZE. COARNY MUBOUVREMERSNEWN S, 1—HFIZ&D
AR MLBOERENBETT, ATAD ) FTRHRELEZT—AOREEFI—IFIILIZaL—4IXk
~LET,

static void ANCSc_cb(uint16_t type, ble_status_t result, st_ble_servc_evt_data_t *p_data)

switch(type)
{

case BLE_ANCSC_EVENT_DS_HDL_VAL_NTF: ARY FDTF—4 %
[st_ble_seq_data_t]&! T+ 5

if(BLE_SUCCESS == result)

{
st_ble_seq_data_t *ds_ntf_data = (st_ble_seq_data_t *)p_data->p_param;
[* Display Data Source for Get Notification Attribute Command */
if( BLE_ANCSC_CPDS_COMMANDID_GETNOTIFICATIONATTRIBUTE == ds_ntf_data->data[0])
{
uintlé_t pos = 1;
uint32_t ntf_uid;
uint8_t attr_count = 0O;
R_BLE_CLI_Printf("ANCS : Data Source received.¥n");
R_BLE_CLI_Printf("Command ID = Get Notification Attribute.¥n");
BT_UNPACK_LE_4_BYTE(&ntf_uid, &ds_ntf_data->data[pos]);
R_BLE_CLI_Printf("Notification UID = 0x%08X¥n", ntf_uid);
pos = pos + 4;
/* Display Each Attribute list */ [st_ble_seq data_t]1&DT—4
while(pos < ds_ntf_data->len) #TFa—RLEALRTT S
st_ble_ancsc_attribute_data t attr_data;
R_BLE_CLI_Printf("Attribute Number %d :¥n", attr_count);
BT_UNPACK_LE_1 BYTE(&attr_data.id, &ds_ntf_data->data[pos]);
R_BLE_CLI_Printf("Attribute ID = 0x%02X¥n", attr_data.id);
pos++;
BT_UNPACK_LE_2_ BYTE(&attr_data.length, &ds_ntf_data->data[pos]);
R_BLE_CLI_Printf("Attribute Length = 0x%04X¥n", attr_data.length);
pos = pos + 2;
attr_data.data = &ds_ntf_data->data[pos];
R_BLE_CLI_Printf("Attribute = ");
for(uintl6_ti=0;i < attr_data.length; i++)
R_BLE_CLI_Printf("%c", attr_data.datali]);
}
R_BLE_CLI_Printf("¥n");
pos = pos + attr_data.length;
attr_count++;
}
| S
}
}
Code 3.11 Notification MFFA]
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Get App Attributes B4 & Perform Notification Action B BEHOHRTATO D 2/ MZREShTWL
F9 ., Get App Attributes E)¥E®D Control Point ~0 Write Request 3£ {5 L (& cmd_ancsc_get_app BEIZA
[Z. Data Source T® Notification Z{E# (& app_main.c/ANCSc_cb ®
BLE_ANCSC_EVENT_DS_HDL_VAL_NTF 4 RY MZEEENTIVET, F7= Perform Notification Action
E{ED Control Point ~M Write Request #{SALEE L cmd_ancsc_ntf_act BAIAICEESINTLET,

3.3 Free RTOS 7O4' S L4

AK7TYr—3>/—bTIEFreeRTOS TEMET 570 4 F#RH L TULVET . Bluetooth LE &5
DEES—H 2V XIZDUVT., baremetal iR & FreeRTOS lRE DREIEWNMEIH Y T A

FreeRTOS [k 7R < =4 k TlE ANCS DEifE % &3 Bluetooth LE i#{E % BLE Core Task HIZEE L TLY
9, 7Oz Y F2FOERIFRK 3.1ICRLET,

BLE base skeleton program
(BLE Core Task)

: i

Abstraction API ! Profile APT !
N -
“ BLE profile
Profile common P
R_BLE_API

BLE Protocol Stack

i Peripheral driver which use BLE protocol stack (Interrupt, GPIO, etc.) i

FreeRTOS kernel + Scheduler

Hardware Abstraction Layer

BLE (H/W)

3.1 FreeRTOSKRFAT 1Y FDIERL
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3.4 QE for BLE [Z & AR5

ATOP Y FEQEforBLEMHRA LY —ERERMMEEFEAL TERShTOI S LER—XIC
FEINTVWEY, TOD ) MDY —EREEMT 5HE. QE for BLE ZEFT 5 ERAFENBHIC
HYFEIF, QEfor BLE MEEAEIL TBluetooth Low Energy Profile Developer’s Guide (RO1AN5428)1 %

SRS,

ANCS 754 7> bO—ILZEERT 5IZ1E. QE for BLE DA ViRk— hEEXFEAL. A70P o +dD
Release 7 # LA ®M ancs_client.json Z®IRL TL SN,

BLEAZS LFOT774 )l

- % r;zrf—

Profile  Peripheral Central

~ [P Profile
5 [Server,Client] GAP Service
5 [Client] GATT Service
v 5 [Client] Apple Motification Center Service
v IC Motification Source
o Client Characteristic Configuration
€ Control Point
v € Data Source
D Client Characteristic Configuration

O#-it- 95470k

0 |Apple Motification Center Service

UUID: | T905F431-B5CE-4E99- A40F-4B1E122D(

BEFT [ANCS

R |The purpose of the Apple Notificatior

Aux Properties: ] Authorization

(@ Level 1: Mo Security (No Authentic

. (O Level 2 Unauthenticated pairing v
Security Level: . - .
(O Level 3: Authenticated pairing witl

(7) Level 4: Authenticated LE Secure €

£ >

3.2 QE for BLE MEIMH

L
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O— FAER®. ERENf-r ble ANCSc.h [ZUTOa—KFZEMLTTFEL, ANCS THERENDT—
AR AOEL EDEEMIL TApple Notification Center Service (ANCS) Specification] 8B LT &L,

[ *kkkk * *kkkk[[*k
/ ik

* @brief Control Point/Data Source Command ID enumeration.

/

typedef enum {
BLE_ANCSC_CPDS_COMMANDID_GETNOTIFICATIONATTRIBUTE = 0, /**< Get notification attribute Command */
BLE_ANCSC_CPDS_COMMANDID_GETAPPATTRIBUTE = 1, /**< Get app attribute Command */
BLE_ANCSC_CPDS_COMMANDID_PERFORMNOTIFICATIONACTION = 2, /**< Perform notification action Command

*/

} e_ble_ancsc_cpds_commandid_t;

/ /[**
* @brief Control Point/Data Source Notification Attribute ID enumeration.
/

typedef enum {
BLE_ANCSC_CPDS_NOTIFICATIONATTRIBUTEID_APPIDENTIFIER = 0, /**< Notifiaction Attribute ID: App Identifier */
BLE_ANCSC_CPDS_NOTIFICATIONATTRIBUTEID_TITLE = 1, /**< Notifiaction Attribute ID: Title */
BLE_ANCSC_CPDS_NOTIFICATIONATTRIBUTEID_SUBTITLE = 2, /**< Notifiaction Attribute ID: Sub title */
BLE_ANCSC_CPDS_NOTIFICATIONATTRIBUTEID_MESSAGE = 3, /**< Notifiaction Attribute ID: Message */
BLE_ANCSC_CPDS_NOTIFICATIONATTRIBUTEID_MESSAGESIZE = 4, /**< Notifiaction Attribute ID: Message size */
BLE_ANCSC_CPDS_NOTIFICATIONATTRIBUTEID_DATE = 5, /**< Notifiaction Attribute ID: Date */
BLE_ANCSC_CPDS_NOTIFICATIONATTRIBUTEID_POSITIVEACTIONLABEL = 6, /**< Notifiaction Attribute ID:
Positive action label */
BLE_ANCSC_CPDS_NOTIFICATIONATTRIBUTEID_NEGATIVEACTIONLABEL = 7, /**< Notifiaction Attribute ID:
Negative action label */
} e_ble_ancsc_cpds_natificationattributeid_t;

provs OOk i 11+

* @brief Control Point/Data Source App Attribute ID enumeration.
* *k%k *kkkk *hkkkkkkkkk /
typedef enum {
BLE_ANCSC_CPDS_APPATTRIBUTEID_DISPLAYNAME = 0, /**< App Attribute ID: Display name */
} e_ble_ancsc_cpds_appattributeid_t;

[FFFFFFIT T IR K I I ST Ik KK I I Tk kkk gk kkkkkkdkkkkkkkkkk Fhkkkkkkkkkkkhkhkkk *kk 7(//**

* @brief Control Point/Data Source Action ID enumeration.
*kkkk*k *kk *kkkk *kk*k /
typedef enum {
BLE_ANCSC_CPDS_ACTIONID_POSITIVE = 0, /**< Positive action */
BLE_ANCSC_CPDS_ACTIONID_NEGATIVE = 1, /**< Negative action */
} e_ble_ancsc_cpds_actionid_t;

Code 3.12 =4 OMamMm
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