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Volume 6 - Core System Package [Low Energy Controller volume]
PARTA PJH EHIE
1. fEj4r

WA ARTIFE(LE) Ve TARAE S 3 2.4G ISM AUt o 1 FBRAIIAUA. 23 el RN TE 9%

LE SN2 Ik s i ds, BiE A .

LE S A0S 12239 A2 1 48 fll ' 7o 7 AT ) AR 2 L E RO 65K . 25 575 5.1 71 5.2,

SRS EUN 1Z A% LE RF PHY IR 0 34 1) D7 228 AT

AHTEEE T OO BB DR IR . RRH, HA, d63E, G, ShEATHA. LURFIH bR SR
RO BERME 2, IF AT R R S e B 5
A SIG 4E T TARAE 2.4G ISM #ff B8 AR R IAE L N Bt e, AH R Bk -

https://www.bluetooth.org/regulatory/newindex.cfm

BT FRIE: European Telecommunications Standards Institute, ETSI
SCHRY: EN 300 328, EN 301 489, ETS 300-826
H A
BT bRE: Japanese Radio Law, JRL
#4: Japanese Radio Law: Article 4.3, Article 28, Article 29, Article 38
Radio Equipment Regulations: Article 5,Article 6, Article 7, Article 14,
Article 24, Article 9.4, Article 49.20.1.C.2, Article 49.20.1.E.3
Radio Law Enforcement Regulations: Article 6.2, Article 6.4.4.1, Article 7
Jb%:
BT IFRIE:  Federal Communications Commission, FCC, USA
SCAY: CFR47, Part 15: Sections 15.205, 15.209 and 15.247
IEFRfE: Industry Canada, IC, Canada
SCH4: RSS-210 and RSS139
SRR
NEFR#E:National Communications Commission, NCC
AY4: Low Power 0002 (LP0002); Low-powerRadio-frequency Devices Technical Regulations
E}E:
IMEARE:  Korea Communications Commission, KCC
A%: Rules on Radio Equipment 2008-116
[
INUEAR#AE:  Ministry of Industry and Information Technology, MIIT
SCRY: MINT regulation [2002]353

2. WA ENEIES

LE 245 TAEAE 2.4G ISM #i7, S TG 2400-2483.5MHz. LE R4 f# A 40 4 RF {51, XL RF (Z18
PL 2402+k*2MHz, k=0, *++, 39 FgrH o 45if .

Regulatory Range RF Channels

2.400-2.4835 GHz f=2402+k*2 MHz, k=0, ... ,39

Table 2.1: Operating frequency bands
11
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3. KiERetE

A ZE AT AR ) E R R LE WA bR ERSS FRTIREE . Rk &S, NLL odBi K
i S%,

TR MEXT R S Dh RE AT UERII &, SR ZE 1 R SL(E LE RF 5T SR 75 il i BRI R 2R 5 8%
KT RIES, BRI RSN E T EER 3.1 F X HTEEN:

Minimum Output Power Maximum Output Power

0.01 mW (-20 dBm) 10 mW (+10 dBm)

Table 3.1: Transmission power

B DA d T A A, teln, O T AR AR s> 5 L E B IR

3.1 4
A7 2 RS R (GFSK), 4 ST AR BT=0.5. YA RHTE 0.45-0.55 2, ikl 1 {82 45
i, 0 RESIL .

Ideal Zero Crossin) g
Ft+fd

Fmin-

Transmit
| Time

Frequency

L Ft-fd

Zero Crossing Error

Figure 3.1: GFSK parameters definition
XAk 5
Fmin=min {|Fmin+|, Fmin—}
HIR T4 1010 81, BIZAVN T X A BT HURI -80%, A T4 00001111 A1,
BEAN, S ANRE/N T 185KHzZ. Hid A% ik 208 1Mbps . A7 755 I 2 kg BE R Z 4T T +-50ppm .«
TR AR 22 R BT 5 A IR A S SO [B) (0 22 IXAME L AUV T +-1/8 M4 i 1.

3.2 JEK
3.2.1 VAL

X7 i T L R FCC 15.247 FR 3 HIARHE, e/ MES IS K] 6dB 77 % 1%/ T~ 500khz, ffiF 100KHz
figibas: 2=
3.2.2 A ARE

A TE D) 2258 US> 2MHz (FTER D)fe . SUE D)2 58 SN 1IMHz 47 58 N D2 [ 5 AT

AR B E 100KHz 43 #28 J P34 D238k AR X R AT o WA BOZAE— A RF (S8 _F A&, XAMEiEH
O M, AR TE T N AZEAREE O IMHz RE S N BIE . 5 ROZ B — A D ML A7 3 50
YE IR o

Frequency offset Spurious Power
2 MHz (|M-N| = 2) -20 dBm
3 MHz or greater ([M-N| = 3) -30 dBm

Table 3.2: Transmit Spectrum mask
HC IR AN 3 £ AIMHz 47 58 A D3R 3 0 SUVRA . (ELIX 25 D 20 i R A PR B 9-20dBm.,

12
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3.23 TWAMEEL

BEA A A T A AR B 1 FAR T SRR 1SM AR B SR
3.3 BIHIEIRE

R 60, 1 1 LR 25 R 150KHz, A998 MIHAHTIEE (i 22 AR RS o AT (T K0 4 ) (OS5 s
WI/NT 50KHz. (RAZZR DZ/NT 400HzZ/us .

FHR A, AL O TR RS BRI 0 R 3. 3

Parameter Frequency Drift
Maximum drift +50 kHz
Maximum drift rate” 400 Hz/ps

Table 3.3: Maximum allowable frequency drifts in a packet
1. The maximum drift rate is allowed anywhere in a packet.

4. Bkt
AT FEE R RABUE N-70dBm o R LS R R 8 XN IRTS R (BER), MNiZ H T Fr A S Seas R E R o

4.1 SEPRREUE

S bR R € OB BER 24 0.1% N AT 2.

PR A SR RN Z /N T 855 T-70dBm, IAEE1T 3 KIS 52 L LA T S8 A T b £k
RIS R :

I AR

LIESEYE2

(RRcpu

B

4.2 THPHERE

T RE 758 H bS53 T AL 3dB MBI & . R TIPS S 2400-2483. 5MHz yul#, L
BB AMNHEERVE . MEDHERN IMHz. HIRES R TIE SEMNAZE T 4.6 & LR AERE S
L 41 FIH A S ST, BER #FH /DN T4T 0.1%.

Frequency of Interference Ratio
Co-Channel interference, C/l ., channel 21dB
Adjacent (1 MHz) interference’, C/l; yz 15dB
Adjacent (2 MHz) interference”, C/l, s -17.dB
Adjacent (23 MHz) interference’, C/l.g iz -27 dB
Image frequency Interference 123 'C“mage -9dB
-15 dB

Adjacent (1 MHz) interference to in-band image frequency1,

C“Imageﬂ MHz

Table 4.1: Interference performance

1. If two adjacent frequency specifications from Table 4.1 are applicable to the same
frequency, the more relaxed specification applies.

2. In-band image frequency

3. If the image frequency # n*1 MHz, then the image reference frequency is defined
as the closest n*1 MHz frequency for integer n.

13
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AT AT B S SR A RO D I B RF (2538 . B ARATER 2MHz ShHOSR , G35 B 2 A e
+1MHz, FOVF T /MBI RF (538, 703X 0O RF (518, BB 2 ¢/I=-17dB IR,
4.3 HAMHZE
W ANLZEFD T 2400-2483. Mz AMO TP 2. A SMIHIAE 7 B BAE L BT 3dB DLEMIR. Bz
(55 FAZR Y 4. 6 HIRIIRAEE S, Fr O N 2440MHz. SR U AUN T2 0. 1%, 54N 3R i%
A DL R

Interfering Signal Interfering Signal Power Measurement resolution
Frequency Level

30 MHz — 2000 MHz -30 dBm 10 MHz

2003 — 2399 MHz -35dBm 3 MHz

2484 — 2997 MHz -35 dBm 3 MHz

3000 MHz — 12.75 GHz -30 dBm 25 MHz

Table 4.2: Out-of-band suppression (or rejection) requirements.
10 MR R ARV, T RS E R RF (I8 Hg IMHz BAUG AR
o X IX L O W SRR IR d5 /N 7 A, AE SR /D-50dBm Bafils b g/ T2 uvEi, BUA | BER /N T4 T
0. 1%,
o X IXEE NI AR (5 K 3 A4S, TR AR
4.4 Hifikek
KPR RABEPERE, BER /NTEET 0.1%, A5 ZH A2 AN 251
o ARG 5 L ZAE D) F N FEHE R B DL E 6dB 1) f0 453 b HARME 5 A AUR T 4. 6 52 LI HE
(R
o T AN ISR AT 5 L AHE Ty % 09-50dBm ] 1 AR Lo
FHUE T BIAEDZN-50dBm [ £2 5% b TGS LAV FETT 4.6 & LIRS
S f0, £1, £2 2% FaUikE: £0=2%1-£2, H|f2-f1[=n*1, J n=3,4 50 5. RGAHUEH=A
4

4.5 s KMEHTIFEBE
Fese T DA A d R AT A N B P 45K F--10dBm. FF H. BER 447/ T 8545 0. 1%7E-10dBm i A\
R FIANG S URAREST 4.6 E LHEHERE S .
4.6 EHEES
SEHEAS 5 52 U
R i # X=GFsK
W & %0=0.5+-1%
BT=0.5+-1%
i 2 =1Mbps+-1ppm
H A 5 1R il £ s =PRBS9
T 5 m R =PRBS 15
ARG FE T+ 1ppm

5. fF

5.1 IE¥ T{EHMH (NOC)
5.1.1 IEE TERE KBE

TE 8 TR A AT DR . T 35 TSR 8 72 16 T 338 2 36 FBI 0 +-10°C LA o TE 35 TAE 35
TE+-10°CHOIR A s 3ot 217 5.2.1 HOFR 1.

TE 3 TR B AT U . TF 3 R 2 LR 4% o i 75 BE NOC T 4

14
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5.1.2 IE¥HtHBE

TE MR 25 A T 15 2% 1 1E A FE R A 42 A 7 T R IR gt A7 ik v,
5.2 IRt EBEE
5.2.1 HRFRIE AR

N PRI B 1) El T 2K S/ INRT B K TR Y o

XTI R &, AR ELATE] KA TAREEEEN, 2% 511 %7,
5.2.2 RFREEHEBEE

W PR A R AR A 7 o R YR T PR 7

WR = Tt TE R — N RGN —38— = s — 5845, AR PR AR o H ol A = B R G AR PR
HE.

EA FERRZE AR AL B T A 20 = ) K B

6 PH3F B-TAERM

LE RS HOLAGHE AT 2% AF

Parameter Temperature Power

supply
Output power EQC EQC
In-band emissions EOC EOQOC
Modulation characteristics NOC NOC
Carrier frequency offset and drift EQC EQC
Receiver sensitivity EOC EQOC
C/l and selectivity performance NOC NOC
Blocking performance NOC NOC
Intermodulation performance NOC NOC
Maximum input signal level NOC NOC

EOC = Extreme Operating Conditions
NOC = Normal Operating Conditions

R LE SIS SH AR BRSR $dT. % Vol.6,Part F.
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PARTB % EH#HE
1. — R

1.1 B ERE
HERR R AR AT DRI 9 LR RIS RS HL:
* Standby State
* Advertising State

* Scanning State
* Initiating State
* Connection State
HEER RS R RVFFE — I 24 T — /MRS . BERRZ L ATH 2/ — SR FRIRAS B TR 1 %
RSN BEERE AT RE A 2 AME Z RS ML . ZARENLA I — RSN A A H G55 L (5%
EWLLL D,
4b-T Standby State FIHE S JE AL AN IS, 7T DL EARTIRESEEN .
4bF Advertising State [5E )2 AT DAL FE(STE G, - n] B W W AR 28 B X S8 ) 185 T8 B fit & 147 1)
N, BT ZARESIFRA] #EE, 1ZIRASH standby state A
AbT Scanning State [J8ERR/ZHE T IETE) BB & BT B EER. b TIRIRESEF O ERE, 2R
At standby state #EA .
AbF Initiating State (14 i 20K W W ke 8 4 IR #4518 (0 JF & X Be s L LIIaG AL — AV R:, )
T AZARSPRR VIR, 1ZIRASH standby state HEA .
AbF Connection State 1] BAH Initiating State B¢ Advertising State #E N , % & AE 1ZARAS AT RN —/NiEREE

TEFERIRAS T M 08 s

@® lMaster fffh

® Slave it

AR M Initiating State #EA], FRONFEHL, M Advertising State i A FIFR A MM Lo
FHE S MNUEE, e SUERN . MRS —ANFENUEE.

A
v
A
| |

‘\\\._ _,///
~ «

Figure 1.1: State diagram of the Link Layer state machine
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111 REEAEHERE
TR DSCRF 2 MRS, WS HASCREZ MRS, N ARSI M PR 75 ZE 98
@ EFLIRS B R e TAE/EEHLEMML
® [{EEMMLIIR & RefH —MiEE:
® [{EEENAIR & LIA 2%
@ MHLARE &R IR BIWIMH LIRS
O WIRFZE CA TAEMIERIWISAIRE, MHIAFER R N IEBRIRS T #E .

P e IRSH G TR SRS . BERR R M SEBAN T ZE S AbR e € SCRIPTA AT RERPIRES A &
TERGE ST SRVEANZE IR B RS HRE H 5

Connection
Muitiple State Machine Master
State and Roles Advertising |Scanning |Initiating |Role Slave Role
Advertising Prohibited Allowed Allowed® |Allowed™ |Allowed*
Scanning Allowed Prohibited |Allowed Allowed |Allowed
Initiating Allowed* Allowed Prohibited |Allowed |Prohibited
Master Role  Allowed* Allowed Allowed  |Allowed |Prohibited

Connection |Slave Role Allowed* Allowed Prohibited |Prohibited |Prohibited

Table 1.1: Allowable and prohibited Link Layer state machine state combinations

* Only advertising packets that shall not result in the Link Layer entering Connection
State in the Slave Role allowed.

1.2 frsE X
TE 2 SRS L B SO B T, BR8N . DA SR
® 5T AN bo
® RF RN, JERBAGH
® CURISRN, AR Sl

1.3 &bk
TR TG — DL, V% T DU — AN A SE R ML, T DU — NN, kit K

N 48 fi7,
AN B A A S EBE L, BCE AT DA AR
A SEHIESE ST
LsSB MSB
company_assigned company_id
(24 bits) (24 bits)

FEMLHIEE XN R . hash 7E[Vol. 3] Part C, Section 10.8.2.3. & X ;radom 7E[Vol. 3] Part C, Section
10.8.2.2.1F & L.

LSB MsSB

hash random
(24 bits) (24 bits)

17
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1.4 YEEE

U1 Part A FE5 2 IAK), £E 2.46 ISMATTETE X T 40 A RF (518, (SIEW > AW LE YHE1E:
IR EENBIREE, RREEMEH EAMEE T RIS, WIRGER:, MR . 2337 MEiE
HATWA CERR S TEIREE, B MEEHH T — I E—EERL .

PN A W AR (A — {518 _LEAE, walE e R —MEiE.

YA RAAER —Ja N TAER B g 2= o, N TR —(FE LRSS EEmR, R EEE
AR 2 U7 A HbE (Access address) .

—H— MR —AMEIE LR, S v i) sk [R)28 RE TR £ .

141 B EBEHEFEERS
* 1.2 BoR T RFEIE SEREEN REER IS BER 78— RFEESICHIRE.,
Data Advertising
RF Center Channel Channel
RF Channel Frequency | Channel Type Index Index
0 2402 MHz Advertising channel 37
1 2404 MHz Data channel 0
2 2406 MHz Data channel 1
Data channels
11 2424 MHz Data channel 10
12 2426 MHz Advertising channel 38
13 2428 MHz Data channel 1"
14 2430 MHz Data channel 12
Data channels
38 2478 MHz Data channel 36
39 2480 MHz Advertising channel 39

Table 1.2: Mapping of RF Channel to Data Channel Index and Advertising Channel Index

2. FHEOEEE
2.1 FFAKRX

BEEZ AT MR AR, T TR E AR E

LSB MSB
Preamble Access Address PDU CRC
(1 octet) (4 octets) (2 to 39 octets) (3 octets)

Figure 2.1: Link Layer packet format
REAKN 10 M, KA 47 T
2.1.1 5| 25
g1 K 8 fr, FERUCTH TR, B E A PR AGC 1% .
TE] #kmiE, 5] 5499 10101010
FEHAREIE, RV HlE (Access Address) {724 1, 5134974 01010101, 30J24 10101010

18
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2.1.2 V5 [A] Hivhk
Vi i ik 32 f7
F A 1) #8455 3 97 ) s hik v 10001110100010011011111011010110b (OX8ES9BEDS)

A TE U7 1) Hu bk D 2005 H AT AT IR TE VT W M AN —#E, WI AL E eI RS P AL B (5 1E

Vil sk, I ORIUET 2 LR 2K

® gLk 6 ML LIZELE 0 5L 1

® NRES) HRGIE T kAR ]

® NRES) REE VI A 1 iz =

@ i FE 7 i b A FE P A>T A A

® Nigfi 24 fLbh EARfL

® = 6 LA 2 2 A_E 324

2.1.3PDU

51305 5 V5 ) ik J5 R A i A2 PDU

AR RN IREIE B AR, PDU KON R {EIE PDU, Az 2.3 5 . HEHREAE
Hla I8 EAS, PDU K SONEOHE (538 PDU, Ny 2. 4 B .

2.1.4 CRC
FF— N SR AR S 2 — 24 71 CRC. ‘BBt PDU 8. CRC BiEAE =S 3. 1. 1 H5E .

2.2 TE L&A
2.3 ) #%{51E PDU
J R {EIE PDU BLHE A 16 A R Sk K T A L S 3K
LSB MSB
Header Payload
(16 bits) (as per the Length field in the Header)

Figure 2.2: Advertising channel PDU
At ke LATh

LSB MSB

PDU Type RFU TxAdd | RxAdd | Length | RFU
(4 bits) (2 bits) (1 bit) (1bit) | (Bbits) | (2 bits)

Figure 2.3: Advertising channel PDU Header

TxAdd: 0,75 K% 77 Huhk A Jesthib; 1, 3601 k3% J7 suhik BB ALtk
RxAdd: 0,7/~ HU ki A Sk, 1, R s 820505 A e AL IE
Length: FEEIERIFZ KA, 6-37.

PDU Type: R | PDU f{j2E4Y
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PDU Type

bsbybiby | Packet Name

0000 ADV_IND

0001 ADV_DIRECT_IND
0010 ADV_NONCONN_IND
0011 SCAN_REQ

0100 SCAN_RSP

0101 CONNECT_REQ
0110 ADV_SCAN_IND
0111-1111 | Reserved

Table 2.1: Advertising channel PDU Header’s PDU Type field encoding

2.3.1) 3% pDU KA
ADV_IND FJEEFEIRE M i
ADV_DIRECT_IND FJiERE M) #&EFH A+
ADV_NONCONN_INDI A AJiEEEEE 7)) S 14F
ADV_SCAN_IND FJ ¥4 3E € M) #& S 1F

2.3.1.1 ADV_IND (& H b))
ADV_IND HF &I ) #H4h, BAUIT#EA,
Payload
AdvA AdvData

(6 octets) (0-31 octets)
Figure 2.4: ADV_IND PDU Payload

B i TxAdd S5 T 7E AdvA H i & A L HhE (TxAdd = 0) i 2 f AL 4E (TxAdd = 1), AdvData
WAL AR I

2.3.1.2 ADV_DIREC_IND (#&5E#htl) #%)
ADV_DIREC_IND H T Al E )] e, BA I

Payload

AdvA InitA
(6 octets) (6 octets)

Figure 2.5: ADV_DIRECT_IND PDU Payload

B =L #) TxAdd #8114 AdvA F i HchE S A 3tk (TxAdd = 0) i& &2 R AL (TxAdd = 1) , RxAdd
YE T HE InitA bR 2 A SR EE (RxAdd = 0) i ZFENLHLEE (RxAdd=1) &

2.3.1.3ADV_NONCONN_IND

ADV_NONCONN_IND H-F AT &EEAEE M) #F4F, HA LI
20
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Payload

AdvA AdvData
(6 octets) (0-31 octets)

Figure 2.6: ADV_NONCONN_IND PDU Payload

HlE S H 1) TXAdd B 5E T #E AdvA T & A FEH I (TxAdd = 0) 38 /2 BEHLHBIE (TXAdd = 1), AdvData
HRRT LS TR A .

2.3.1.4 ADV_SCAN_IND= ADV_DISCOVER_IND
ADV_SCAN_INDE H T-rfafidE g 1al) #3544, BA LRk

Payload
AdvA AdvData
(6 octets) (0-31 octets)

Figure 2.7: ADV_SCAN_IND PDU Payload

Bl Sk i) TxAdd WRiE T 7E AdvA Ttk 2 2 3k (TxAdd = 0) 38 2 FEHLHIE (TxAdd = 1), AdvData
AR TR IR

2.3.2 Hi PDUs
NI RS E POU KAFR NEIH PDUs, BATTH T LU R AR
@ SCAN_REQ:i##iER, MEMRSHIEEEH, # BIRSH % &Ik
@ SCAN_RSPHIHiNZ, I RS W& RE, BWHERRESE&EIK

2.3.2.1 SCAN_REQ
SCAN_REQ EA LA F %0

Payload

ScanA AdvA
(6 octets) (6 octets)

Figure 2.8: SCAN_REQ PDU Payload

Bk P TxAdd 87~ T H#EE bk ScanA & A Sl (TxAdd = 0) &2 FEHLHE (TxAdd =
1) ;RxAdd 878 T 3 & Bk % AdvA &ALl (RxAdd = 0) &2 BEHLIHBIE (RxAdd=1) &

2.3.2.2 SCAN_RSP
SCAN_RSP H. A LL A%

Payload

AdvA ScanRspData
(6 octets) (0-31 octets)

Figure 2.9: SCAN_RSP PDU payload
g ) TxAdd 87~ 1T #&E 1hhkik AdvA 2 A FEHE (TxAdd = 0) iE 2 FEHLHIE (TxAdd = 1) &
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2.3.3 YJ4E4k PDUs
PLUR ) #6155 18 PDU ZRAIFR AWI4E1L PDUs
@ CONNECT_REQ EHEiHR
HEREE R PDU HWILEMIRAS B & R, ) FRIRES s & 0.
2.3.3.1 CONNECT_REQ
CONNECT_REQ EA LA F#%:

Payload

InitA AdvA LLData
(6 octets) | (6 octets) (22 octets)

Figure 2.10: CONNECT_REQ PDU payload

BlE k) TxAdd F87~ T W) I M InitA 2 A JEHhE (TxAdd = 0) B2 FEALHIIE (TxAdd = 1) .
RxAdd 57~ 1) #53% (f kI AdvA 2 A 3Lkl (RxAdd = 0) IS 2FaMLHHE (RxAdd =1) , LAF LLData 3%
B R

LLData

AA CRCInit | WinSize | WinOffset | Interval | Latency | Timeout ChM Hop | SCA
(4 octets) | (3 octets) | (1 octet) | (2 octets) |(2 octets)| (2 octets) (2 octets)| (5 octets) | (5 bits) | (3 bits)

Figure 2.11: LLDala field structure in CONNECT_REQ PDU's payload
LLData i 10 M

AAELTE TR E Vi M HbhE (Access Address)

CRCInit: & # M 1) CRC I2 HAIMAME, Z— MHEYUE

WinSize: ¥ B L H T K/ (transmitWindowsSize) , transmitWindowSize = WinSize * 1.25 ms.

WinOffset: i 5 A& i T [ { B 1H (transmitWindowOffsetvalue) , transmitWindowOffset = WinOffset*

1.25 ms.

Interval: iR € 1+ 0] B% (conninterval) ,  connlnterval = Interval* 1.25 ms.

Latency: 4k 7€ MALEEFFTTE] (connSlavelatencyvalue) ,  connSlavelatency = Latency.

Timeout: R & iEH: MBI {E (connSupervisionTimeoutvalue) , connSupervisionTimeout = Timeout
* 10 ms.

ChM: ChM iR T 1 FHFECA i # 3 {518 (Usedand Unused data channels) , &— NS
B H—MRR, BIRGEIE 0 H bito Foix, XMNALA 0 RREEERAYIH, WHEA1EREED
2 A, 737, 38, 39 MM, HZBERBIRGEERLIN, MiZE =R #HEiE.

Hop: € T N Bk NI HE(E1E (hopincrement) , ZE A—NBENUE, JEFHIN 5-16.

SCA:RE T EHLHEAR R G B K2 (masterSCA)

SCA masterSCA

0 251 ppm to 500 ppm
1 151 ppm to 250 ppm
101 ppm to 150 ppm
76 ppm to 100 ppm
51 ppm to 75 ppm
31 ppm to 50 ppm
21 ppm to 30 ppm

~N o g A W N

0 ppm to 20 ppm

Table 2.2: SCA field encoding
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2.4 HHE{51E PDU
BRI PDU AR T —A 16 ArAOBUE S, — AT K7, EaTASERE—ANH B s s i
1.

LSB MSB

Header Payload | MIC |
(16 bits) 'L (32 bits) J'

Figure 2.12: Dala Channel PDU

kg X -
Header
LLID NESN SN MD RFU Length RFU
(2 bits) (1 bit) (1 bit) (1 bit) (3 bits) | (5 bits) | (3 bits)

Figure 2.13: Data channel PDU header

Herbg ROg0E LT
Field Description
name
LLID The LLID indicates whether the packet is an LL Data PDU or an LL Control
PDU.
00b = Reserved
01b = LL Data PDU: Continuation fragment of an L2CAP message, or an

Empty PDU.

10b = LL Data PDU: Start of an L2ZCAP message or a complete L2CAP mes-
sage with no fragmentation.

11b = LL Control PDU

NESN MNext Expected Sequence Number
SN Sequence Number
MD More Data

Length The Length field indicates the size, in octets, of the Payload and MIC, if
included.

Table 2.3: Data channel PDU Header field

JEn g4 S R (51 PDU H 0 T35 SRR BE (e AN BE MIC, HdR {58 PDU B 0
(0% 4 2SR MIC.

A% UM LLID PE, WiZR LLID = 01b Bl 10b, #(#E{51& PDU AU Z — LL DATAPDU, 1% LLID =
11b, %(#{51E PDU fi k& — /> LL CONTROL PDU, LLID =00b Fil .

The NESN bit of the Header is defined in Section 4.5.9.
The SN bit of the Header is defined in Section 4.5.9.

The MD bit of the Header is defined in Section 4.5.6.

B LR P UUE A MIC K EE, YEEDN 0-31, WERAAE MIC (4 771) , TR KN
27.
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2.4.1 LL DATA PDU

LL DATA PDU 2 #1514 PDU T & 1% L2CAP s, IHI LLID 7554k 4% & v 01b BY 10b.

R LLID = 01b, FFH AR SLA B IO 0, MEXGE —A2% PDU. ENLFBES T iEKI%E /4% PDU
ML, LAV MWL AT B — AN {518 PDU, 462 PDU.

U LLID = 10b, JUERE LI S K E AN RE IR BN 0

2.4.2 LL CONTROL PDU
LL CONTROL PDU 7E£(4R {538 PDU H F T4 b Bk Bk E R 182
LL CONTROL PDU E.A DL T HdE kg

Payload

Opcode CtrData
(1 octet) (0 — 22 octets)

Figure 2.14: LL control PDU payload

fiif5 LL CONTROL PDU [ #E=k K EE I ANEE N 0, FTA LL CONTROL PDU #fS2 [El e K, K
Opcode #5E . Opcode Y€ | ANFZEALI ) LL CONTROL PDU.

Opcode Control PDU Name

0x00 LL_CONNECTION_UPDATE_REQ
0x01 LL_CHANNEL_MAP_REQ

0x02 LL_TERMINATE_IND

0x03 LL_ENC_REQ

0x04 LL_ENC_RSP

0x05
0x06
0x07
0x08
0x09
0x0A
0x0B
0x0C
0x0D
0x0E-0xFF Reserved for Future Use
Table 2.4: LL Control PDU Opcodes

LL_START_ENC_REQ
LL_START_ENC_RSP
LL_UNKNOWN_RSP
LL_FEATURE_REQ
LL_FEATURE_RSP
LL_PAUSE_ENC_REQ
LL_PAUSE_ENC_RSP
LL_VERSION_IND
LL_REJECT_IND

CtrData [ LL CONTROL PDU FJ25H e iE .

WIER BRI LL CONTROL PDU & A A BRANSCFF), 8K [7] LL_UNKNOW_RSP PDU,
LL_UNKNOW_RSP PDU A &S RL sk 15 B Dy A7 1 FH AN SCHF ) Opeode

W RS20 LL CONTROL PDU ] Opcode #& LR, i B ONTREAAE, B3 CtrData 3o LUE, &%
%K% [7] LL_UNKNOW_RST PDU, LL_UNKNOW_RSP PDU [ A %135 3ak 1% B i A5 18 F s A~ SZ F51 Opcode.

2.4.2.1 LL_CONNECTION_UPDATE_REQ

% PDU HA LA
CtrData
WinSize WinOffset Interval Latency Timeout Instant
(1 octet) (2 octets) (2 octets) (2 octets) (2 octets) (2 octets)

Figure 2.15: CirData field of the LL_ CONNECTION_UPDATE_REQ PDU
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WinSize: #R5E 1AL ] & S [A] (transmitWindowSize) , transmitWindowSize = WinSize * 1.25
ms.

WinOffset: g T &4l 8] & D{m E1E (transmitWindowOffset value) , transmitWindowOffset =
WinOffset * 1.25 ms.

Latency: 4R € i MM AR 7] (connSlavelatencyvalue) ,  connSlavelatency = Latency.

Timeout: $ 5E & B MHLEEHT B (connSupervisionTimeoutvalue) , connSupervisionTimeout = Timeout
* 10 ms.

Instant: R 2 &R0 8] (connlnstant) , 1-32767

2.4.2.2LL_CHANNEL_MAP_REQ

% PDU H A LA T Hdaks =L
CtrData
ChM Instant
(5 octets) (2 octets)

Figure 2.16: CtrData field of the LL_CHANNEL_MAP_REQ PDU
ChM: ChM Fi& T 1 FH A 1 85 (5 18 (Usedand Unused data channels) , &— /M dE{5 18 H
— MR, BIEREIE 0 H bito Kin, XRAH 0 FARFIERAWMEN, WA 1 RRFEEDEWE S5H,
f737, 38, 39 THEAMEH, HIZEAREIRFEERLIN, NizEEHRR HEE.
Instant: ¥R %S (7] (connlnstant) , 1-32767

2.4.2.3LL_TERMINATE_IND
1% PDU B A DL Hda s

CtrData

Error Code
(1 octet)

Figure 2.17: CtrData field of the LL._ TERMINATE_IND PDU
RIS 22 5 B DU 4y
2.4.2.4LL_ENC_REQ
1% PDU A DL Hdhg =

CtrData

Rand EDIV SKDm IVm
(8 octets) (2 octets) (8 octets) (4 octets)

Figure 2.18: CtrData field of the LL_ENC_REQ PDU
Rand: H ML HEAIBENLEL, F£{HH EDIV (see [Vol. 3] Part H, Section 2.4.4).
EDIV: fif 2 42k
SKDm:ELFE T EHLS B PNIE.
IVm: B T EHHIE R &

2.4.2.5 LL_LENC_RSP
1% PDU B A DL Hdass A
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CtrData

SKDs Vs
(8 octets) (4 octets)

Figure 2.19: CtrData field of the LL_ENC_ RSP PDU
SKDs: AL 1% FHAIE
IVs: MR A Ak 17 5
2.4.2.6LL_START_ENC_REQ
ToHHE I
2.4.2.7LL_START_ENC_RSP
oI

2.4.2.8LL_UNKNOW _RSP
1% PDU HA LT Hhtg =

CtrData

UnknownType
(1 octet)

Figure 2.20: CtrData field of the LL_UNKNOWN_RSP PDU
UnknownType: J:AE A4 %1 LL_CONTROL_PDU [{] Opcode 1

2.4.2.9LL_FEATRUE_REQ
1% PDU HA DL Hdhg =

CtrData

FeatureSet
(8 octets)

Figure 2.21: CtrData field of the LL_FEATURE_REQ PDU
FeatureSet: ik T ENFTSZRFAIEFHEES .

2.4.2.10LL_FEATURE_RSP
1% PDU B A DL Hdass

CtrData

FeatureSet
(8 octets)

Figure 2.22: CirData field of the LL_FEATURE_RSP PDU
FeatureSet: il | MM S PR 1 B
2.4.2.11 LL_PAUSE_ENC_REQ
% PDU TR 1k
2.4.2.12 LL_PAUSE_ENC_RSP
% PDU TR 1k

2.4.2.13 LL_VERSION_IND
% PDU AT LA T et o
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CtrData
VersNr Compld SubVersNr
(1 octet) (2 octets) (2 octets)

Figure 2.23: CfrData field of the LL_VERSION_IND PDU
VersNr: FHiR T W 77 72 il B br v i i A
Compld: iR 1 W F Fai gl ) p AL
SubVersNr: Fiiid T W5 7 F i 22 O ME— 7 215 B0 2 da ] SR A 5
2.4.2.14 LL_REJECT_IND
1% PDU HA LT Hhtg =

CtrData

Error Code
(1 octet)

Figure 2.24: CtrData field of the LL_ REJECT_IND

Error Code: 57 fXH%, Z7%[Vol 2] Part D.

3. PryAbE

DL R AL FRIRAR A Z0AE PDU _EFAT

TXpayload mmmm—mm——
LSB first]
ﬂh{ encryption Il_.- CRC tion

b

Y

RF Interface

=TT T " 1
RX load
4pa'y—: decryption :4— CRC checking | dewhitening 4—‘

e ——

Figure 3.1: Payload bit processes

3.1 Z5R
BRI, BT ERSA YL (ACCESS ADDRESS) , Wi Sij7 bk A ERG, W% Ak

7, SNz WA CRCRIEM, MZaKET, BUZEEINNIER, JEE8EdE et
BEMALFE., —A CRC HER BRI RE S — Mk sE R fE, 3% 45.1.
3.1.1 CRC 24

JIT A i 6 J2 ) B A0 40 7 15T PDU 1 CRC. QIR PDU NS, S i 5 46 4T CRC 5.

CRC Z Tzt —1™ 24 fiiff) CRC, F H PDU MIRARARATA ML 22 5t 5. 2 N:

x24 4+ x10 4 9 4+ x84 x4 + x3 4+ x + 1

Xt ¥ Hr A i {5 E R PDU, CONNECT_REQ PDU FREERS 2 FB(E 5 R T E R S A A e BN
CRC WJUAME, AN #E{S51ER PDU, A 217 2e#i i B A 0x555555.

CRC &4 Mt =iz bit23 FFUffE i -

B 7R 4 —> CRC:

Position 0 10 1 12 13 14 15 IE 7 18 19 20 21 22 23 %

u_ss mt;

Figure 3.2: The LFSR circuit generating the CRC
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3.2 HEAk

R O T E SRR KR IR 0 86 1, FEESE R PDU K CRC # i EAGE A1k, JEH
A OPATE CRCIZH 5. #UT7 i 288s E1 AL AT 7E CRC IS T -

O SEa MR, EH T 7 ARG R A A AR, H 2T

X'+ x4+ 1

TEHHR ML SR O 21T, BALA A8 TR 2 WIiat, Wit E 2 BA UL, 7 H s ks
A5 T8 2 51 HE T 1M K

® f10N1

® 17 1-6 WE NI T EERT], AL 1 &AL, AL 6 NERA WAL

W58 & 5]y 23=0X17=1110 101B.

TR T HdE FA R A

x0 x x’ Data out
Position 0 1 2 3 4 5 6
Data in
(LSB first)

Figure 3.3: The LFSR circuit to generate data whitening

4. ZHEOPHR

4.1 1] 8] B&
B NG N RIENL S5 AN KRB [ R fE], BP T_IFS, [E €A 150uS.
4.2 i PSR

Bl S EOR AT I PRI oS 2 —, RSB R R A b A VS BRI RS 22, 5 DA P R AR Ao
K.
4.2.1 BF4PFEE

PEFEFA P AL AL i T 3 I TR AT R R I Bk B, IR ZE RN T 55 T +-50ppm e el LR 1R 22 I [H] AR
i 2us, A5 [E] I E] (] B 150+-2us.
4.2.2 AR BPRE B

R A FOE A R I {8 BRI B0oRS 2, iR ZE W A% /N T-45 T +-500ppm .

51 R () £ A e rh A RE I 16us.

TR AR 1s BURZEN+-1000ppm FRBEERKE 52 (1 IERE (] RRoRE 4 JE 51 5 R P I I8 B 1, 7 R A IS
(824 1ms+16us, LA AR MATLAE 230 () 422 1 B Fh 104 ) HEEFER I

The instantaneous timing of the anchor point (see Section 4.5.7) shall not deviate more than 16 us from

the average timing.

Note: This means that a 1 sec connection interval with a total 3=1000ppm sleep

clock accuracy will give a window widening either side of the anchor point of

1ms plus 16us, assuming that the slave controller was using its sleep clock for

almost the complete connection interval.
4.3 BERKE B &L U

B2 T LU A M A AT 8, B2 V46 e I 0k L 0 DAL«

BEHE R T E SRR R WA IR, BRARE RS AN AT ) R
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IHRIRAS, FRES, WK I JE SRR 2 AH TSI, FEAS [RIHUIRZS A 0 B 1 I e o, il
RS RS A A, W e I JE SR R I B
FEg 2 T & I IR W & ROV MRS
MRFREHE T H TR &AL IR A%, MRERNEHE T & b b hE R CAIERNEZREALET)
TR B I DR BE S D SR MR R I R . BALE, MREERNE
MRFR BTN E, R EH T #3E, HfEsIGAE . XFE BT DSBS 1 K5t ] BA
TERERS E R H1E K .
FITE 1) A s 8 SR W R A FH AR [R] R PR RE SR
4.3.2 | L IERER
IR e R e T R ande] kb BRI DL A BOE RS K .
MBS EH T ADERE )RR, TR SR MR 2, 7 T B S DA B ML EL
Ik 8 TR M AR
@ G E N ACEMRRRR R R & A s RS K
O HEESENFATE W &AM ERE R, FREMMEIRES, HEMRERE A .
@ HERSEMFRATE W ARIHHIER, B R ASEPRRER s EERE K
O HEEEZNFATE W &ATIERIER, H I AHEPRRER s & I RE K
[A]— B 2] R Refd FH — st 8 510 .
4.3.3 FRITIERIE
FAHE L R SR 58 SO T R E W AL B RR B . B Z A DA B AR B A A o i SR
® Bk )E GBI RER S I R B
O IR ERACE T AT E ., AR EALYIRE.
XS T TR, AN S ke AT e ) R B A A
[ — B 221 )R e As FH — s Y8 S
4.3.4 I T I8 SRR
WIGH A T JE TR 8 SL T WG el b B 3R dE 6, BERSZ M DL BN B I G4k & i
TR -
® HEIR R AL EA R R R BT RS I R R R
@ HERSER AR RER, FF U ACEE i AU bk WA 1 R AR AL
B 2R RS AN B FETE MRER P 1B & B HLFE e bk i g R R I e e ) ) R R L.
[ — B 221 X g A FH — st Y8 S

4.4 EFEBRSE
4.4.1 HHURE
FENLIRS RS E ERVOIRES, ERVUIRE, S ZRAWCOREHE, MREPLRE T LUEN T FJRIRE,
FRPIRES AR
4.4.2 RS
FERE 2 BN N HRRES, BN RRIRES, B R FE A RIS R PDUs. AN
FEFEAF AT L — AN A # PDU A 24— AN % PDU TR — AN B F B RIE G R4 1,
I HEE AT DU RO i AR, DL e ThRE .
PRANEESE ) FE SRR (8] B Section 4.4.2.2 5E X
IR AT LE L R —
® R E M FHAE
® ERE A
® AAERAEE A
® HHHEE M HE
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RTS8 40 PR (238 PDU,
) BI85 PDU 5 F AL T 4 3 AR %
PRSI R T VRIS POUs, TR BHE T HE— AT R VRO BI

Advertising Event | PDU used in this advertising | Allowable response PDUs for

Type event type advertising event
SCAN_REQ | CONNECT_REQ
Connectable Undi- | ADV_IND YES YES
rected Event
Connectable ADV_DIRECT_IND NO YES*
Directed Event
Non-connectable ADV_NONCONN_IND NO NO
Undirected Event
Scannable Undi- ADV_SCAN_IND YES NO
rected Event

Table 4.1: Advertising event types, PDUs used and allowable response PDUs

* Only the correctly addressed initiator may respond.
R & E N I FH LR BB — AN R fe Y PDU, 1% PDU 54 2%, iS5 4 1k ®) PoU Bk PDU #
BWE, JTHRREHAE T ARG ERIE AN PDU BRI IR AT

4.4.2.1 | HB{EEERE

IR =AN0E T RMEE, TREER S EAME

HERR ZH AT ENE ) BEERGME, — BN RIS, SN B EERDHEHEEH .
4.4.2.2 BRI

XFT BT ARE )RR, PIANESE I Rk S a) B 1) b R 2 E -

T_advEvent = advinterval+ advDelay

advinterval 7F 20ms-10.24s 2 [i], I H & 0.625ms [FREEE . W H- 2 REE 2 1 R 5k
ANH] AR M S 2R 7, advinterval K AS/NT 100ms, 405 E S04 2 iRz AR E [ SE4E 267, advinterval
A LA 20ms B K.

advDelay /& —ME 0-10ms Z [A] (TR BENUE, B8 EAER—A RE b4

W&, {EH advDelay Ja ) H AL R FP LA T L

Advertising Advertising Advertising
Event Event Event

T_advEvent = T_advEvent o
advinterval __: advinterval __:
A acvDBl Y advDe}a?
Advertising
State
entered

Figure 4.1: Advertising events perturbed in time using advDelay

4.4.2.3 A EEE M B4R A

2d AT Al AR, T HE (ADV_IND PDUD Kk ki .

AR ) S SR T R VR A BTG T R T SR BOE RS Sk . i RS RE R DL T R
B EZEER . MO AT URIE— AN ERE R (CONNECT_REQ PDU)  DAEHE I NIE R4S

B MR T A R ) RS A o BT AR A T R

WA FEF Rk B ) R R SR I L T R Ul (1Y) SCAN_REQ PDU, | #E# ¥4 1E
AR R {5 & 5] 42—~ SCAN_RSP PDU. SCAN_RSP PDU Ki%)5, B #EidJg skmgBHIL T SCAN_REQ PDU,J
WE KRB N —AT {518 %1% ADV_IND PDU B < 41 #& 1.
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WS FEH R R F ) R R SRS BT Aa 10 L G kil (1Y) CONNECT_REQ PDU, | 4
TR RIRE, FRIENERIRE, HEAMNIA G, ) i eSS B 1 T CONNECT_REQ PDU, | %
LR E BT — A R {518 K% ADV_IND PDU Bi% A1) R4

#{ZIEPIA> ADV_IND PDU FRIECLE Sk I (A1 G BN T-56 T 10ms, 76 #EIAIBG A, 1R IR .

N E SR TEFTA )T 1S 1E A 22 F) SCAN_REQ PDU B CONNECT_REQ PDU I 4% S A4 (1) 48 FH .

ADV_IND ADV_IND ADV_IND
<10ms <10 ms
Adv_idx = 37 Adv_idx = 38 Adv_idx = 39
Advertising Advertising
event event
started closed

Figure 4.2: Connectable undirected advertising event with only advertising PDUs

NN BV TR AN RS 18 508 SCAN_REQ PDU Ff H. & Hi—> SCAN_RSP PDU I #E 54411

ADV_IND ‘ ADV_IND SCAN_REQ SCAM_RSP ADV_IND
T_IFS, T_IFS,
< 10ms ? =10ms
Adv_idx = 37 Ah_idx = 38 Adv_idh: = 33
Advertising Advertising
event avent
started closad

Figure 4.3: Connectable undirected advertising event with SCAN_REQ and SCAN_RSP PDUs in
the middie of an advertising event

‘ e i s ‘
T_IFS, T_IFS,
<10ms <10ms € > € 4
Adv_id = 37 Adv_ids = 38 Ady_id = 39
Advertising Advertising
avent avant
started closed

Figure 4.4: Connectable undirected advertising event with SCAN_REQ and SCAN_RSP packets at
the end of an advertising event

R TR AN RS E R E]— 1 CONNECT_REQ PDU.

Figure 4.5: Connectable undirected advertising event during which a CONNECT_REQ PDU is

ADV_IND

COMMECT_
REQ

ADV_IND

<10ms =
received - =
4.4.2.4 W EEHESE M AR REY

AT IENEE ) FA SRR AT I, BEER R R Rl %L (ADV_DIRECT_IND PDU) .
AR A AR SRV AR A 8 B RISV, WA R 1% — MERAE R
(CONNECT_REQ PDU) DU REERS 2 HE N ERIRES .
ADV_DIRECT_IND PDU .5 T WAL AT ik e ik, A CgwbikiyIaa s ar Lol i
CONNECT_REQ PDU 5] & WIUA M BE S J2 1+
YTk K& —/> ADV_DIRECT_IN PDU Z )&, | k& #7E [F{51E Wt CONNECT_REQ PDU. AT-fi[42
K2 ) SCAN_REQ PDUs ¥ 2 o
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R #E H B ) — M & bbb ) CONNECT_REQ PDU, f H. ADV_DIRECT_IND PDU £ 7 #1443 1
bk, BERGEREOEH IR, REIENERRRES, MOVMMLA . BRGNS IE KIS
ADV_DIRECT_IND PDU B¢ ) 51

AH {5 18 51> ACV_DIRECT_IND PDU U Sk [A] (1] (] B& 24 2N T-45F 3.75ms.

BENT IR )R, BEERZ U ITE 1.28s PWEIE T IBIRAS

NE® 8 F> ADV_DIRECT_IND PDUs, PN S 4H7 49, %A E] CONNECT_REQ PDUs:

ADV_DIRECT ADV_DIRECT ADV_DIRECT ADV_DIRECT ADV_DIRECT
_IND _IND _IND _IND _IND
£3.75ms
=375 ms
Adv_idx = 37 Adv_idx = 38 Adv_idx = 39 Adv_idx = 37 Adv_idx = 38
Advertising Advertising Advertising

event event avent
started closed started

Figure 4.6: Conneclable directed advertising event type with only advertising PDUs

VERG ADEEE )T T UUEER:, Rk B R S R IROE R
4.4.2.5 nHAMAEE R EH4HRR

MR R AR A, PR M BdE (ADV_SCAN_IND PDUs) 4l K i% .

R E M FEAR R R R USSR (SCAN_REQ PDU) MY #63, &R BEFE LS E.

B 2 NOAZ A T A [F) R 5 R rvE k.

WS FEE IR Rk B d ) R RS R RS IR A 1 A Hb B SCAN_REQ PDU, [
4 AEAH A5 18 [F] 2 SCAN_RSP PDU. SCAN_RSP PDU /&1 8l # ) # ik JiE S ms AN F b SCAN_REQ PDU, |~
EBE BT — A /(518 K1% ADV_SCAN_IND PDU, M) #E5i{:.

TEW A~ ADV_SCAN_IND PDU #4f Sk 2 18] I IAIBE N 1%/ N T-25 T 10ms, | A5 S4- 5 12 18] B e 18] P N2 20
KM,

I IE TR RS U F] SCAN_REQ PDU IS I T

ADV_ ADV_ ADV_
SCAN_ SCAN_ SCAN_
IND IND IND
<10 ms =10 ms
Adv_idx = 37 Adv_idx = 38 Adv_idx = 39
Advertising Advertising

event event
started closed

Figure 4.7: Scannable undirected advertising event with only advertising PDUs

IR E AR TR/ S 1 TP 3 — 4 SCAN_REQ PDU, 3% —~ SCAN_RSP PDU:

ADV_ ADV_ ADV_
SCAMN_ SCAN_ SCAN_REQ SCAMN_RSP SCAN_
IND IND TIFS TIFS IND
=10 ms = 10 ms
Adv_idx = 3T Adv_idx = 38 Adv_idx = 39
Advertising Advertising

avent avent
started closed

Figure 4.8: Scannable undirected advertising event with SCAN_REQ and SCAN_RSP PDUs in the
middle of an advertising event
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ADV_ ADV_ ADV_
SCAN_ SCAN_ SCAN_ SCAN_REQ SCAN_RSP
IND IND IND
T_IFS, T_IFS
10 ms 10 m: A L
Adv_idx =37 Adv_idx = 38 Adv_idx = 39
Advertising Advertising
avent avent
started closed

Figure 4.9: Scannable undirected advertising event with SCAN_REQ and SCAN_RSP PDUs at the
end of an advertising event

4.4.2.6 AA[ERIEE BT
YA ERARE [ SRR A, AR & F%dE (ADV_NONCONN_IND PDU) # K1k .
ANA] AR E W HA R SR VPR T R 42U ADV_NONCONN_IND PDU.
)7 Fk# ) i% ADV_NONCONN_IND PDU Ji&, HHEANEI N —A S EBOCHAT BF4E, B ZEA
W, DRI 3R AN RE N ST AE A B ST AT 17 3R
1> ADV_NONCONN_IND PDUs Sk 2 6] (] E B /N T-55 T 10ms, |~ &S AF RO A 35 6] B o 4 OC H .
TEFTA AT ) #6(E0E b, TS T

ADV_ ADV_ ADV_
NONCONN_ NONCONN_ NONCONN_
IND IND IND
<10ms <10ms
Adv idx=37 Adv_idx =33 Adv idx=39
Ahertising Advertising
event started evert dlosed

Figure 4.10: Non-connectable undirected advertising event

4.43 FHFRE

HERR A ENLAR E I NFHPRAS, TERHRAS, R B LI A PR L 1)
PRI E R s .

BEXHHIG A A IR P B R B R 5 IR . ERRPIRES, BERERIERIE D (scanWindow)
SRS, FHAIRE (scaninterval) 38 XONIERZH AN E L (scanWindow) 2 [AJ ARG . BEEEZAE B EAL
T S A — AN RS T SR B R O (scanWindow) , BRIEA I FErhg. & MEME D, Bk
ENZAAARFE )RS, SRR R TE RS,

H##E 1 (scanWindow) FI4 4 (8] FF (scaninterval) S8 1%/ T8 T 10.24s, 4 % 11 (scanWindow)
MAZ/NTET AR (scaninterval) , TR E H (scanWindow) 25 TF4EIK% (scaninterval) , %
e E NG I S

EFRCIRES, BB 9% PDU N, R I SR Mk AT

T R — A B g 2 B A bk (1 JE 5 52 1Y) ADV_DIRECT_IND PDU, BERE M KIE—ANT
G FHL. ST RET #%EHHIEEEZ R ADV_IND, ADV_SCAN_IND, ADV_NONCONN_IND, B
SCAN_RSP PDU % 2 NAZ K IE— AN G S TN | ik EOZE /DA ET 18 W& bR 3508
BN ARG . EE IR IRE AT ERIBA TN SEERERFERERES, A EE HikG A —
AN B A A A Mk ) R o T RR R T DA, Y e N E SRR, T R B N A
PN ABEA = L.
4.4.3.1 #HEM

MTER AR, B2 RERCBIR AL, A RIEATT R -
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4.4.3.2 XM
EEBNFRT, FEREEK MRV # PDUs, FEARYE) & PDU SRAY W] e 75 ZE1E K k4 K ik — L AIME

S

e B4 AN K% SCAN_REQ PDU #5#% Uit 1) ADV_DIRECT IND PDU B¢ ADV_NONCONN_IND PDU [#)) 3% .
B EHE NN S E W K% % /D —> SCAN_REQ PDU 4345 %] ADV_IND or ADV_SCAN_IND PDUs )%
., iR E¥ it — Kki% SCAN_REQ PDUs 45 L4 #2I8E] ADV_IND 5% ADV_SCAN_IND PDUs ] #&3 . 4
%A 2 AN #E5 1) SCAN_RSP PDUSs.

FRFREPAT — R PLk> 2 AN 43463 K 1% SCAN_REQ PDUs.

PR AETE SCAN_RSP PDUs B, [AE IR 45 FH P A~2 2 backoffCount 1 upperLimit [E il SCAN_REQ
PDUs [ R IEE&

— H i NHFFEIRA backoffCount Al upperLimit 754 BN 1.

M B i 9 4 JE S & ) ADV_IND PDU Y, ADV_SCAN_IND PDU, H. SCAN_REQ PDU #% K i%,
backoffCount 1%/ 1 B 0. SCAN_REQ PDU W AELE backoffCount Jy 0 I A4 fE#E & i% .

JKi% SCAN_REQ PDU J&, BEMZ¥ WAk E ) #&&1) SCAN_RSP PDU. 4554 £ F| SCAN_RSP PDU
BRI, B ETh . RPN, upperLimit NAZEIfS, BELFAT] 256, 7EAFMMELEM)
3, upperLimit NiZ3r, B3k F] 1. 7EFEUL SCAN_RSP PDU I BN RIS, 45 2K % B backoffCount
N—/ME 1 F| upperLimit 2 7] ¥ FEHLE o

I~ {5 18 H2U E] SCAN_REQ PDU F & 1% SCAN_RSP PDU i /77 1 N i [

ADV_IND ‘ ADV_IND SCAN_REQ SCAN_RSP ADV_IND
T_IFS T_IFS,
= 10 ms = 10 ms
Adv_idx = 37 Adv_idx = 38 Adv_idx = 39
Advertising Advertising
avant evant
started closad

Figure 4.3: Connectable undirected advertising event with SCAN_REQ and SCAN_RSP PDUs in
the middle of an advertising event

ADV_IND ADV_IND ADV_IND SCAN_REQ SCAN_RSP
T_IFS TIFS
=10 ms =10 ms € >
. Adv_idx =37 N Adv_idx = 38 Ady_idx = 38
Advertising Advertising
avent avent
slarted closed

Figure 4.4: Conneclable undirected advertising event with SCAN_REQ and SCAN_RSP packets at
the end of an advertising event

4.4.4 HIIRILRTS

FERg B AE AR 8 FIEAVIGEHIRES . TEVIIRIIRES, BE W IR iR (518

X T WU B P IS PP J T FR A5 T )

EWIHIRES, B ZH AT E T (scanWindow) RFZEUEAT, FH4EIRE (scaninterval) & X ONEH:
PN T T (scanWindow) Z B FITE]RG o 55 26 J2 7E FH EALEE 2 B4 — AN 4 [A) B M i e 2 A 1 48 7 1
(scanWindow) , BRIAEA KPS, ER— NG D, BEXZENZHAFMARP FEE, B2 NMIZ A6
R R (E1E .

FHE 11 (scanWindow) F1F 4 (8] [ (scaninterval) 28 % /N T T 10.24s, 14 % [ (scanWindow)
Mz T A (scaninterval) , WIERFHIE T (scanWindow) & T-F##ilAIB% (scaninterval) , %%
PGS
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W SR B — Nl T YT A A e SERE Y ADV_IND PDU, #J8A4k# K5 &% —> CONNECT_REQ PDU 45 )
W o A SRR N HE R 2 A H bk 1) B ) 46 A i SRR () ADV_DIRECT_IND PDU, #J4GH0F
¥ i%—1> CONNECT_REQ PDU 43 4%, 751K 205 .

JZi% CONNECT_REQPDU J&, #ER%ZROR HAIIEHARAS, FHEENERDIRE, MohFNLAME.

4.5 BEBRS

BRI H A i%—> CONNECT_REQ PDU J&, B —N #k# #2U ¥ CONNECT_REQ PDU, Kfitf Ni%$%

HNERES R R RIER CA 08, (MIZEEFFAEON 2 CEREMN . A AR ER E1E 1)
IR, EEA PN CEE.

B 5 OB 22 0 S 2 1 e P R A A .

MW ATLIER, WINRESSARMNAR, TAEFNEN, MAEFNMIL, EIEHERE
HFRIN Y, E S BN ANLEI 2 S
4.5.1 EEEH

RS TIEES 2 R e PR G BRI A, B/ MEEFMT, UMM 06
ERPREERG, EEEHEAT, SR HERNERGEERL . SMERFFEPEE ENK
K — AR,

TEERRAY, BHRMNIAE B ISR G, 218 W7 & S Rk B i iE B A U T
TS o WAL B AL E S T, Toie CRC /275 IEHf, $75 B [l — e, (HIESE 21 CRC &5 1RFRAb.
FHLBIANLE RS, Toil CRC & IR, tHRFEIR [ — M. HdEah cRC HriR i\ % Sk
PR BESER RN, W EHLRAWEIANLEEE G, PG

EEE A T AR EATLER ML G A

ERFEA N A S EOR E E AR (conninterval) FI MHTLEE S ZER (connSlaveLatency).

BRI IEF N E AL S (anchor point) ,  E 8 7 s EHLKE 46 & i — N (518 PDU 25 MAL,
EB R RS HIE B E AR RIS (conninterval) & (B fE X 73 3 AN H B 78 F — NS FH e AL S 2 0/,
FHRZ B D LRIUESE T_IFS BHER AR RN . fEEfr s, MHLIENT e i WU E R A E £

conninterval Bi%{E 7.5ms-4s, FfH & 1.25ms FIEEE%, conninterval ML BEGZ E, HAE AT
HLARI% (¥ CONNNECT_REQ PDU I 5 I3 [ .

MALIE RS S VF MMLIRD B2 4 %R, connSlavelatency 3k T MHLAS TR Z WUk B FHLIIIE
SIERFHAF . connSlavelatency {HANN 1% 5] &5 T (Supervision Timeout)

connSlavelatency & —> 0 #((connSupervisionTimeout / conninterval) - 1) 25, [7]
connSlavelatency #/NT 500. 24 connSlavelatency A 0 i, MM W Ir AN R G R e A7 05 . 24458 F ML
ZERS (slave latency) 5, MAHLBAWL R FHLEIE G, ek — MR E M &, FHEAAMN
PLERS, BRI EHLE AR .

FEMHAERF—NEEAE —A 16 L HEZF 15085 (connEventCounter), EH:#H EHL KL S — V%
BEE, ERFEMT RSB E N 0. EN SR — A IEEF, ZiHEUE N 1, connEventCounter
{EL 9 Oxffff-0x0000, 1% it#as Ml T [FI D HEE Z i h g A2 .

MALRZRS T BT A B E AR m 1, B AL T ZE BB I W 0L
4.5.2 B @R

R RN 2 MR IO, L&l R, o™ e H . BT IR S SR PR R AR
AEATHIETIR, = MM PR RPIRAS 2 R B .

N T BRI REE R R, F LT LA R 2 UE N 28, T_LLconnSupervision, 1% I 2%
SRR IR ETER N =R AN

N RAE I O T 2 R BE B FL B B 2314 3 6 * conninterval, ZEFREMGOANE R, XFERT DAY A A
b 2K IS P 0
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ERE HHIRN (connSupervisionTimeout) & X 1 4 2 K {2 HE B 2 18] B K B
connSupervisionTimeout Mi%Z{E 10ms-32s 2 [8], H A 10ms I8E A5, I KT (1 + connSlavelatency) *
connlinterval.

FEAFRAMT iz, O & TP 15 P 8 I 281X 3] connSupervisionTimeout, ZEREHEHIIA N EFE K,

WREREELR, HREEAE RS MEIEA, SRR D ERRE, FHEARYURE. NMiZ@EmE
WlE O£k,

4.5.3 ERFMHALRED

N RV ENE E 2 18438 8O S5 O RGPS i, VLA £ 1) A] 23
A AR I 22 HE 5 — AN F 2 7 5. CONNECT_REQ PDU W (2 8k & 7 EWLAEIERRIR 44 I ]
LRIEE— MR, DLRESI S, A gLy

CONNECT_REQ PDU & | =ANSHAREL R S 1, &40 % 245 T CONNECT_REQ PDU 453 )5
transmitWindowOffset+ 1.25 ms, FFH. transmitWindowSize 5 X T 4&%i % I )X~F, conninterval H T
FER T 1B KR B AR <) transmitWindowOffset £l transmitWindowSize H1%# 2 WL 7E

transmitWindowOffset . i%7E O-conninterval 2 ], JfH & 1.25ms 345, transmitWindowSize 1%
1E 1.25ms #| min(10ms, (conninterval - 1.25 ms)).Z (8], Ff H /& 1.25ms [ 2 £ % .

UL/ 7 CONNECT_REQ PDU (4 s 2 5 45— MM I LU R fE T 1.25 ms +
transmitWindowOffset, FLAAEM: T 1.25 ms + transmitWindowOffset + transmitWindowSize .

454 EHRRE—TAE

WItH 13 Ki% CONNECT_REQ PDU Ji5, #ERGZE#E NEBLIRSHON T M. THERAFE ZiEsE
B8] T_LLconnSupervision, # )2 K@ 50 EVUERE LMl E . B NEEFEFEN1ZE H Section 1.4.1 8
N EHREIE .

FEHHAE Section 4.5.3 & HEHE LA RIESE —ANEARE, EHE— s QR AR5 w T2
s JLE’J

EBRES I ENRE NI RE 18— NEBEFMHNE] T A O%EE T a SR E
E‘JHTT“O
BoANEREMS SR B MER S SN IEREE (conninterval) X J5, A IIE R &
PEFHAALHFZE Section 4.5.1 A 5E .
DL 2PN B LL connection 1% B i FE 1 ML 7 K -

Advertising CONMNECT.
= M->5 5-=M M->5
packst REQ 1.5 Ireammrnli ViMool . . .
T_IFS, 25 ms st TIFS,
i Offfsat i L connimterval
Adv_ channel Next data rha'mal
per annel ion hm
t with previous_event r}mnal 1]
Adv. Bvent
closed

Figure 4.11: Master’s view on LL connection setup with a non-zero transmitWindowOffset

transmitWindow Size
[ ——————————
1 Transmit Window :
LI 1
Advertising CONNECT_
packet REQ M=5S S=M M-=5
T FS 126ms Dst< itWindowSi TIFS
g 9 Sizg J .
val
Adv. channel Mext data channel as
per nnel ion algdrithm
tve with previous_event_channel = 0
Adv.
closed

Figure 4.12: Master’s view on LL connection setup with transmitWindowOffset set to zero
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455 EBRE—MNAE

M REE HARE]—/ CONNECT_REQ PDU J&, B EREE NEFRSMI MR . MHUE & A7 5% = 18
B E R 28 T_LLconnSupervision, B W @M FHER A, H—MEEFMEHEH Section 1.4.1
JE X HHRAEIE .

MALFFAEH Section 4.5.3 & P& a O R T 8 — M UR 6, ENLNE — MR 0 A R VR
T, ML 200 AT % &

F— MRS, TGk CRC 2T IER, MWLFEERES R E T 3B — MERFAR 5] 3 S OZE
NETE G R R T

WA —MMER R DR A SRE — MR, MR ZEE T — M s D e, B
RS DA T35 —/MES s D BERE MG (conninterval) Z )5, 55— AMEME DKM —FE. 1E5siE
Pk B R — Section 1.4.1 & X HIHHR(E1E . EHFMITEEE (connEventCount) N 1.

NEER T MHLEE — RS A BB, RS R R EaE L i 7 1]

transmitWindowSize transmitWindow Size

[~ ———n [

I Transmit Window : I Transmit Window :

transmifWindowOffsat | | L \

CONNECT_
"EQ M-=5 5-=M
1.26 ms conninterval T_IFS,
Adv. channel Mext data channel as Mext data channel as
% LY &
pet the channel s=ledion algorifim per the channel ==lechion algorthim
with previous_event_channel =0 T
Anchor Point

Figure 4.13: Slave closing LL connection setup in the second LL connection event

MAVEAEAT AR — AN R A g S , ELRIE T Section 4.5.1 58 X HIAH R ENUEHE 5% NESN % & N 1.
4.5.6 R} A EREEMH

{518 PDU kR MD AR TR SH 2 EFR K Rk, T w& 2K MD BEAL, MWLk
BB A R e R . RPN MD BAL, ENUEIE RIS S — AN R e DA R,
MHLAEE ROEHHR BLJS 4R 2 a0, a0 SR FHLEA AN B 6, EHE O IE . W RN
AR FNEIEC, MV R ERESE .

HESEPEANEUE ALK CRC 451506 o0 T E R 4% .

MD ALfsE I an 3%

Master

MD =0 MD =1

Master shall not send another | Master may continue the connec-
packet, closing the connec- tion event.

MD =0 | tionevent. Slave should listen after sending

Slave does not need to listen | its packet.
after sending its packet.

Slave
Master may continue the con- | Master may continue the connec-
nection event. tion event.
MD =1 Slave should listen after Slave should listen after sending
sending its packet. its packet.

Table 4.2: MD bif usage for closing connection events
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457 HOV R

P T B RS R ek (R 5 1) R, MHILZE BB S A B e A e e o DRt KL TS B AE 25 — A T e i
BIPpER R FHATERY (re-synchronize) , UF MM E]—> CRC &5 iR FIER AL, MHLK B F H 5l

TN IESE — 1A NP RH3h I 50E £ (slaveExpectedAnchorPoint), BUEREN B, B HHEREH 1
WER, MU, ML CONNECT_REQ PDU 1 /) L WL AR T 24085 i (masterSCA), ML
IR BPoRE B (slaveSCA), - LA R A IS 31 1R 5 fi — N 2 oA R 508 A 1) 51 3 i AT B3R 7 AU PR BT T

ST R INAR N Oy fe,  BGsITEioRE B2 DL ppm SKaE, & O ER T AR

windowWidening= ((masterSCA+ slaveSCA) / 1000000) * timeSinceLastAnchor

T MNEEEGEERSEE ST, MWUBEIrE Oy R, M e e D a2 N5 S e 1
(==

A REEFES, MWIBEIE DY R, MMHLP RS S A (slaveExpectedAnchorPoint)
LEEIP IR RS =N N e

& 9 BT ((conninterval/2) - T_IFS us), WIS & L4 2 IA E((conninterval/2) - T_IFS us), KA NIE
LEK.
458 BIEEER T LR

FHLEE 2% 2 NG E AR E 8 0 N A AR R, XFOEER, & AEE S A 2.
4.5.8.1 FilEHK

THUNAZ RS Z R MMETE P RE R, BERRZ R AR BERE 2, ALK AL CONNECT_REQ PDU
RSB, R FH SO ETES, F% Section 5.1.2 5& S AT AL

4.5.8.2 [SiEERH

BIEERE RIS A P 2 1 THECRILEPEERG], 2. Bx(SE R 51 WU 2 O G S EdE
SIEZRGI . RBUEE (unmappedChannel) Fl G ARBLSHEIE (lastUnmappedChannel) 2 AN i&E 44
PR RS E R T o RBUHEE S YATEE R RS E R . e RS EE S i — %
FAFRIARBHEE RG] o RIS — MR I RS KRB ETE N Z N 0,

TEE RIS, RIGHEE N %%~ 5

unmappedChannel= (lastUnmappedChannel+ hoplncrement) mod 37

MIERE LB, lastUnmappedChannel ¥1% & 4 unmappedChannel.

R unmappedChannel &2 — N EE, (5IEIER RIS EH unmappedChannel U ER S
IR EIERG] .

W unmappedChannel & — PN AR{EF{E1E, unmappedChannel ¥ 1%~ 20 8 b 21— EF (S 1
remappinglndex= unmappedChannel mod numUsedChannels

Her numUsedChannels & {5 38 W C s S TE O 20

BN RAFENA O AGEE, ZA)TFHES, M 0 FF 4G . remappingindex I T BEHIEGER G . B
PRI R

data channed index =

MOD +— channel according to

numisedChannels — -] reveppingindex
Used channels i
ascending order

Figure 4.14: Block diagram of data channel selection algorithm
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4.5.9 M FIRIE

TERTE BEE 2 Herh, BERG E B AR AR NAZ A A

B E R A EREA PN SE,  transmitSegNum il nextExpectedSeqNum, NS HECN— M5
transmitSeqNum F T & B0 02 5 BES 2 K 3%, nextExpectedSeqNum #X%F 5{EF, FIT RN &G —1
Data Channel PDU E}(if5 K # & Data Channel PDU.

— H 3k NIEREIRA transmitSegNum Al nextExpectedSeqNum M iZ 4% % B N 0.

—/M¥7f¥) Data Channel PDU & FHEERK 2 55 — IR K IE I . B J— 1> Data Channel PDU J2& HH M ZEFUE 1]
2—|> Data Channel PDU #F s, H: LLID 350, SN 45, 43881255 T d1 4 % 2 B¢ J5 14 ) Data Channel PDU.

SofF 55 —/N ) Data Channel PDU, Sk#FfK) SN 383 1% ¥ B N transmitSeqNum, TS 4EFAE, SN 180K
Az,

— H 25 )—~> Data Channel PDU, SN 18Kf 55 nextExpectedSeqNum AHELES, TN RAEE, FoRixiE—
MRS PDU, BER nextExpectedSeqNum ANAF . B AHSE, FRoRIX & —NFiEdE pou, HH
nextExpectedSeqNum Kl 1.

W— N EHRIETE PDU K%, Sk NESN 3515 B 4 nextExpectedSeqNum.

— BB — A H (518 PDU, NESN 355 transmitSeqNum —Ff, TIJH 5 &I HIEE (518 POU %A b
%, HFHHBEWARE . NESN 35 transmitSeqNum A—Ff, & o KL AR 1E PDU B2, FFH.
transmitSeqNum 00 1, H—MHr 8518 PDU # K 1% .

DL R R

Transmitting Data Receiving Data

Inc NESN

TX old data, SN TX new data, SN RX new data Ignore RX data

Figure 4.15: Transmit and Receive SN and NESN flow diagram

R B BE (518 PDU ) CRC ULAC 2R 20, NESN A4y, X k& 1B (51E PDU ALt N
Zr, XSRS T R R IEEAEEE PoU MR . TR EIE (58 PDU BHIELS, XF U5 R KM NESN
AAE, B, ZE AR E RIENEIREE PDU AN NE, FF HAE B ki%.

SN,NESN A1 MD 17 25 E B — MU R iE T CRC M8 FI B {5 18 POU 1 H . $i {518 PDU 3k
12 22— AN W B 1 5 T — e B B A AH R SN AE £ (5 18 PDU.

4.5.9.1 Hx
B JE 0] BE A N S L i RN 2 BT NESN, B (EAIR TR IXFIA 2 o X8 FEO 7 1 J5 AL £ s
{518 PDU, [Rlfd R

4.6 BIESCF

LRXAME BN HI S AOE B HOST, X NNy 0 RoRnBERR /= Feature FEFSHIAS HAN SRR . 6 MNAT R E
N1 FRREERE = feature TEIEHI A 1 S HF .

X AME BMA 5 i 28 IR BN 7 2%, SRR 0 RORBERSE feature FEHIZRAMER, X RIAL
N1, FoREERRZE feature (EFEHI B .

HEER)Z feature X MAALE R IR 4. 3. R B/ T IREAATH TR R AL R ATTH,
F N ZRIR, WX AR BRI B 200
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. - Valid from . Valid from
Bit » Link Layer e Valid from Host Controller to
position Feature Host to Controller Controller
0 LE Encryption Y Y Y
1-63 RFU

Table 4.3: FeatureSet field’s bit mapping to Controller features

4.6.1LE fn=
SCFE LE s i g A 20 S B N A

. - Valid from . Valid from
— - T Controller to el Controller to
position Feature Host to Controller Controller
0 LE Encryption Y Y Y
1-63 RFU

Table 4.3: FealureSet field’s bit mapping to Controller features

5. 5% B = 1 )

BB R SO T4 ) AN B B 2 R E RS AT I . IXAFE TR SRR, s s
I f e R .

TREE SCT BRI, 0 5.2 TR . 2o P ACEE R AT REWE I W da k., RIS e BE RS 2 AR
YRTRIERE . T TR S R SR AR, BN R IR AN E R R 2 R ReA — MR 2
AW UG . — BT IR Z 4 AR R nT DAZE BT — MR 2 35 R 58 UG A Be I a6 1k

HERK Z 10| PDU MIEERR JZ 8% PDU MIARZE R LT TSEM. thin: MBERsZompig R, %4 PDU A K
IRTER, A BRI 4 K%

5.1 EE % R IR
5.1.1 EEEHRE

HENEBIRS G, B2 %32 8 (conninterval, connSlavelatency and connSupervisionTimeout) 7] GE 4%
.

FAHLAT LB &% LL_CONNECTION_UPDATE_REQ PDU T iS5, MHIARE Ki%X ) PDU,
MMLATREAEF L2CAP LE {5 5518 1E K L SUERE S

FHVEERS 2 N 1Z P E connlnterval, connlinterval i Fil A £ 145 52 18] B Vi (connintervalmin and
connintervalmax). 5% =M iZE7R8 FHL O L EFE M RIBH{E . LL_CONNECTION_UPDATE_REQ PDU )R B  Bt
Fi T8 %€ connEventCount 45T 40 bl B I, IXBEFR N instans. EHLRVFE/D 6 NS, XEH4F
MALLZRALE instans AR IHIT o

Instant 2 [8] {5 FH 3% 4 (B & FX A conninterval_OLD. 3% 4% 7] 7 £ 35 7F LL_CONNECTION_UPDATE_REQ PDU
W, TIAE instant B AN G 48 FH I EBZ ] BEFR A conninterval _ NEW.

Instant H {5 FH &4 MHLEE PR A connSlavelatency_OLD. &4 MHLEERF L5 1
LL_CONNECTION_UPDATE_REQ PDU H, i {E instant B 1 f5 i FH A3 H2 MHLSE 45 F8 N connSlavelatency NEW.

Instant Fi 1 FH B I BEFR N connSupervisionTimeout_OLD. E ML ERFEL S 1E
LL_CONNECTION_UPDATE_REQ PDU H, TMifE instant I A5 A FH )34 42 AL S5 AR A
connSupervisionTimeout_NEW.

Eetn: A —ANEREHAA instant PP 7R IE R AT (11242 [A] B A connlinterval_OLD. Instant JIT7E¥)i%
RS T — A PSR E B A conninterval_NEW.

4 ML) — > LL_CONNECTION_UPDATE_REQ PDU , i% PDU [J connEventCount #% 65536 /> T 32767
JF H instant AN%T connEventCount. MALEIEIT BT A FERFA:, BRI T CE Bk E
LL_CONNECTION_UPDATE_REQ PDU FJN.Z BY connEventCount 5T instant. AL 2 %W connEventCount %5
T instant B, BUAEH 2 BT IERHAE
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24 MHLEE Y E]— AN LL_CONNECTION_UPDATE_REQ PDU , i% PDU ffJ connEventCount 1% 65536dd A -8k
T 32767, MANLEEESEW N NIERRR, B ERMR HIEEIRES, H U3 Standby R H@E A1 F Mo

JEE: connEventCount AU E| 1 instant 382 [A] {1 LT A5 65536 1H5, LLALEE connEventCount
e ES It

N HOEESHCE — MR PR, AT RE R e A . R D S . R
HIF46F connintervalOLD+ transmitWindowOffset, fEERESMF BN S 2 )5, instant Z i .
transmitWindowOffset W iZ /& 1.25ms f{If5%0, M Oms- connintervalNEW. transmitWindowsSize #& 1.25ms ]
TR, FFE 1.25ms-min(10ms, connintervalNEW- 1.25 ms).

W% A G O P RIS — MR ENU S — R A28 EE A s 1 k.

FEHLLE Instant Kk I — MU E B FAF R e AL A . Rl B AR BT A R R I P AR AN
s,

N MR E A SRR LE instant B4 FAFE A7 S5 1) conninterval_NEW . JIT i FH &4
FERREINAE 1.4.1 75 5€ Lo

N E T AR B

transmitWindowSize

Transmit Window

transmitWindowOffset

Last event transmitted with First event transmitted with Second event transmitted with
Dﬁﬂm néw connection pammaﬁs néw connection paramet?s
M-=3 S-=M transmitWindowOffset M-=S S-=M M->5 S-=M
T_IFS =t= T_IFS, T_IFS
¢ > ransmitwindowOitset+ ransmitWindowSiz € > € >
connintervaly o conninterval ..

Figure 5.1: Connection event timing in the case of connection parameter update

fER S IR, BEESEH% R AL T_LLconnSupervision.

R EHVEERR 2 ST & 3% — /> LL_CONNECTION_UPDATE_REQ PDU, Ebini%A EHL(HOST)KikiER, &
FERGERN S8R NAZ S, L ARFF 5 LL_CONNECTION_UPDATE_REQ B{ CONNECT_REQ PDU 2 J5#H A,
1FA4T H & 28 (transmitWindowsSize, transmitWindowOffset, conninterval, Instant) 7] GE7E DL L 6 FR 1] Ak 25022

R MSZEEE T DUR T S8 A 5 AR VE EN LU B RS R

PR ZAHIE AT Host = MEESHP R BAUE) . MREEERSHINSE, HALE Host,

XFRNENL B
2 instant WL IRFETE RN . FIHERFHSH L.
5.1.2 FEREHTE

HNERRA)S, channelMap [F4ER% 2 2800 Be bl S8 . FHLKEIE I &K I% LL_CHANNEL_MAP_REQ PDU
B8 channelMap. MHLAS L & 1% 1% PDU.

2 channelMapNEW ff {5, LL_CHANNEL_MAP_REQ PDU f#] Instant 3 T8 7~ connEventCount, IXFK
Minstant. EHLSZVFED> 6 NMEEEME, MHUKEAE instant A2 BT R T IX £e 44

Instant 2 {714 FH ] chanelmap FX >} channelMapOLD. channelMap % 7E LL_CHANNEL_MAP_REQ PDU 2.
W, T7E instant B A1 5 H 1 chanelMap #% A channelMapNEW.

M MALEERE]— /> LL_CHANNEL_MAP_REQ PDU, % PDU ff] connEventCount & 65536 /NT- 32767, AL
¥ W0 T A RS, B RFA ENLC S BUEEX LL_CHANNEL_MAP_REQ PDU M2 Bl
connEventCount 25 Instant.

24 ML E]— > LL_CHANNEL_MAP_REQ PDU, i% PDU ] connEventCount 1% 65536 KT 82T 32767,
MALEE RS 2 AN 2K, IR A Host.
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1R : connEventCount FIHZUS B instant $52 [A] (1) LR FH AR 65536 1145, LAALFE connEventCount
B BT Ol
24 connEventCount 2T instant 3, channelMapNEW ¥4 447 channelMap, lastUnmappedChannel 4~
S G AT . W unmappedChannel & A&EF{S1E, channelMapNEW B7E B i e H . 2B S A
A ChannelMap.
NE
TR ER
W44k channelMapOLD:OX1FFFFFFFFF(FTE (5B {# AE)
W44k hopincrement:10(+ k1)
B LL_CHANNEL_MAP_REQ PDU H A5 UL F&#:
-instant:100(+ ). AR RO R ETIT4G, WA IEREF T
-channelMapNEW: Ox1FFFFFF7FF(FR 1518 11 A EE ERE RE)
i HI{E 1
-connEventCount 99 > #(#{51& % 5] 1(channelMapOLD)
-connEventCount 100 = £ #1518 2 5] 12(remapped from 11, channelMapNEW)
-connEventCount 101> (#5518 5] 21(channelMapNEW)
X instant WL 5, MAETEM. HHT channelmap ##H .

5.1.3 N& Rz

TERER I, ERENERSIRZS S, HOST 3 (118 3K A] DUE BEXE i 5 .

WMAERR A I, H%)E R G miE.

RN, BRSNS e A, SR8 R NS T AR A B
5.1.3.1 i@ TR

NTEREINES, RS H IV FI SKD AN, XA SE AN Ak B RNy, BAE
LL_ENC_REQ 1 LL_ENC_RSP PDUs "1 52 #t. XS xcHiefe, H HOST C&ilifneEik /=78 1%i%#: L&t i
LTK, Jn2a] DEFH — A =832 F 45, £ LL_START_ENC_REQ Al LL_START_ENC_RSP PDUs.

NT I INE, BEREE MASTER 24507242 IV Al SKD [ 32 ZLEE 43 (IVm F11 SKDm).

HERK 2 MASTER 20158 U TS TE PDU HIRIE, I 58 Az il 2% rh A S 88 (538 PDU BB KIE. 4
IXEEHR(51E PDU N Zr, HEREEJZ MASTER i A Ki% %% PDUs 8% LL_ENC_REQ,LL_START_ENC_REQ,
LL_START_ENC_RSP, LL_TERMINATE_IND or LL_REJECT_IND PDUs.

R 2 MASTER [ Ji5 47 & 1% —> LL_ENC_REQ PDU;[#ALEL & EDIV 35 H1 HOST $24it.

U R BE 1Y SLAVE AN RN, BEM)Z SLAVE 252K 3% LL_REJECT_IND PDU, HAHRRILEE N
“Unsupported Remote Feature / Unsupported IMP Feature” (0x1A). $£&/Z MASTER #2Uit LL REJECT IND
PDU WA ZBUE AT HOST . HE#% )2 MASTER MBILTE AE & 1% LL B G A LL #5616, XS ASPNE. 24 MASTER
M SLAVE it 2| LL_REJECT IND PDU I}, IX/NidF27E MASTER H158/8. 4 SLAVE M MASTER 21 £
LL REJECT IND PDU I}, iXANALFRAE MALH 578 1.

SR, 4BERR 2 SLAVE H:U 3] — LL_ENC_REQ PDU I, ‘B4 IV H1 SKD [ M43 (IVs AT SKDs) ,
I FBEH LI AN EDIV 1538 %1 HOST .

BEB% 2 MHLLA 258 BCA RTS8 PDU [ ki%, H e iz il 2% R Ao a5 8 PDU BABII KRG . 4
XKLL 518 PDU $ N, BEESE AN o ¥F &i%7% PUD B LL_ENC_RSP, LL_START ENC_REQ,

LL START ENC RSP, LL TERMINATE IND or LL REJECT IND PDUs.
B 2 MALRE J5 20 % 3% — 4~ LL_ENC_RSP PDU.
B —/MEERKZ 020 DA T 1) 5 A SR GG A I 0 20 A 2 1 2
SKD = SKDm | SKDs
IV=Ivm | IVs
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SDKm Hi Bk SKDs, SKDm F A 207715 M SKD HIs AR 7 5717, SDKs s =1 207 15 A SKD [
A BT
IVm H L IVso IVm ISR R TN IV ISR AL, Vs BB s A R BN IV RS s A F
.
LTK 4% 8% 2 MASTER AT SLAVE ) HOST #4lt, LI R =/MThZz —& k4t
1. WX AN BEAE I3 A B R AT, HL HOST AR LTK, slave BHATEERICAS N “PIN
or key Missing” Ptz
2. Wi HOST A4 LTK, WIHEH T HOST FAF#l bk th R B HOST AR BB AT, slave A2
RIE—AMERISN “PIN or key Missing” ¥ LL REJECT IND PDU. — Hi(3—4 LL REJECT IND
PDU, B 2 24388 1 HOST .« 5 2 ML 2 T DA & 3% LL 204 PDU AT LL 4541 PDU. 1% S8 A2 B i
24 MASTER M SLAVE 24 # LL_REJECT IND PDU B}, XA FELEEHIAF5EM. 24 slave M master #
5 #] LL_REJECT IND PDU [N HT, IXAMTFELE slave H15E K

I

3 T HOST ANH2 4L LTK, 4% 8% 2 SLAVE 4445 )\ MASTER 1 FH—“> LL_ENC_RSP PDU %% LL_ENC_REQ
PDU. HER%Z 208 FH LA LTK A2 M0 51 B 2% 8, H SKD fCN TR B SCA N « 2315 %
WAV B BN T B .
GBI T BT N A B0 N 5] B 158
Yt E AP E S, B2 slave WA IE—/N LL START ENC REQ PDU. XML A% K%k,
LR R A B AR B BRI — AN I B
L5E 2 master $EULE LL_START _ENC_REQ PDU, ‘¥ &i%—/> LL_START ENC RSP PDU. X/ PDU
WA R HLR B N N e
MEEPKZ slave $20F) LL_START END RST PDU, ‘el¥gA%%—> LL_START ENC RSP PDU. XAMELA4 4%/
MEERSJZE master $200%] LL_START_ENC_RSP PDU, ZEFEKGHI N . 812 MILTE S K& I% LL %3 pOU Al
LL %] PDU. 1X2E PDU BN i .
BEER E BB A HOST SR T & Nss .
2 master M slave #UX %] LL_START_ENC_RST PUD, X ILFEAE master H5E%. ¥4 salve M master
FEU ) LL START ENC RST PDU, XANEFELE slave H152 k.

5.1.3.2 &b

N TALRE—ANB A T EEWTE M N2 B A A, s b Ziwi &%k BAR S P fdiRe . fE-EmT, %X
5 PDU DA 2N ik LLOR Y s

HEPR 2 MASTER 200 58 U BT B (5 18 PDU IRRI%, BRI 58 it il % Hh A/ Sl (538 PDU PASI IR
%, MIXUUBIERISIE PDU MV E, HEEKE master W20 H K 1%4% PDU Bk LL_PAUSE_ENC_REQ or
LL TERMINATE IND PDUs.

IS Z master Bifi f5 420K 3% — > LL_PAUSE_ENC_REQ PDU.

MRS )ZE slave 20 F LL_PAUSE ENC REQ PDU, ‘E0¥f 58 B AT EHE 0%,  HE i 5 meds il 4% A o
P58 PDU PAFI A 3% o 241X BL R4 (5 18 PDU M2, BE RS JZ slave W fif 1% %S PDU B LL_PAUSE_ENC RSP
or LL TERMINATE IND PDUs.

BEM )2 slave [l 5 20 3% LL_PAUSE ENC RSP PDU. IXAMEAAGUINGE K1k, HAEER)E WA E NN
.

MRS master $2UF LL_PAUSE_ENC RSP PDU, ‘et B ALK . & B 5 AR N5 R i%E—A
LL PAUSE ENC RSP PDU %5 slave.

MEEER E slave $203) LL PAUSE ENC RSP PDU, ‘Bt i5 8 JyRmas Kk ik.

I FF AR AR 0 20N IILLE 2 FH T FH 7 2 13 3 B s e n 2%
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5.1.4 Feature X iR

B ZE AT RN feature BEE (featureSet) ZEUEWEIF NERIRES B . Master 7] AR
LL_FEATURE REQ PDU #Jisfbix/Miife, H slave BA—A~LL FEATURE RSP PDU W% . slave ANAEFIZAILIX
MR,

featureSet {5 B A REMZRAT - WIHIXAME B A NIX LW K BAT, BEMEEARROZAER —ANER Bk
XUEfE B WA A S BTREA R IES, QRS S AT A SCHF feature [4E B X 7, S2
1) D5 2B e 82 5% LL_UNKNOWN_RSP PDU.

featureSetm &M JZ master H feature ThHE . 4FEH)ZE master & 1% LL_FEATURE REQ PDU, featureSet
WA BN featureSetm.

featureSets 2% = slave {Y feature IfE.

featureSet_used /& featureSetm fll featureSets FIZH 5 . {8 = slavev &K% LL_FEATURE RSP PDU,
featureSet W 1% B N featureSet used.

BEI% 2 master &i% LL FEATURE REQ PDU. X AJ LAYE HOST i 3K Bl [ 5 K& i%.

L5 2 slave $20KF] LL_FEATURE_REQ PDU, ‘& #AZ5i& 3% LL_FEATURE RSP PDU. )2 slave w425 H
i H7E featureSet used f8RHIALEE .,

LEERKZE master $20F] LL_FEATURE RSP PDU, ‘BAZUA{EH] featureSet used FRznIALHL.

feature A sl R 5. 2:

FEATURE
_REQ

FEATURE
S-=M M->5 RSP M->5 S->M

T_IFS T_IFS T_IFS
> — —
conninterval conninterval

Features taken into use

Figure 5.2: Feature Exchange Procedure

4 master M slave 32U F| LL FEATURE RSP PDU, iXANMAbFERAE FHLH 52K
5.1.5 [RAR

W ERAE B (companyID, subVerNum, linkLayerVer, as defined in Section 2.4.2.13)

SHAE B NTEBRAS S5 T REW S e . BEHK 2 master B slave #FAJLLi@E & 1% LL VERSION IND PDU
WX AL EE . i HOST 13RI, U X AR . X A3 nT BERE 5 16 2 A sl a6t .

HERR 2 A R T HE A DAL 5 22—~ LL_VERSION_IND PDU.

W SRR Z 4 — > LL_VERSION_IND PDU HI& ¥ A /K15 —> LL_VERSION_IND, T R¥ 22 05 AT K Ik —
/> LL_VERSION_IND PDU %55} J5 ¥ % o

T R % R4S 2] LLVERSION_IND PDU H 24 #2USt) LL_VERSION_IND PUD, NIHERE =25 1Rk i%& ) —
/I LL_VERSION_IND PDU R % 77 4% o

24 KT 7 A BEU S — > LL_VERSION_IND PDU, | &b B 52 i o
5.1.6 & IbAH

XA T EBh & &z, 2 HOST 1l REE I E & LR, EhZibkE. BEEZM master B¢
slave A] LLidid & 1% LL_TERMINATE IND PDU #J4A4EIX M b BE . £ 1R A0 RE I T B R 0, by
TR PN 5 B P I S .

B R AR — N E RS, Tterminate, 24 LL TERMINATE IND PDU & HERN K% . HIUEILEERR 2 b
Jiii% LU TERMINATE IND PDU E 420 3 B2 5E I #% Tterminate #ith . Tterminate WIAR{E LI E N
connSupervisionTimeout F{H.

5 % 2 H2UE LL_TERMINATE_IND PDU I}, "EAAUKIERN %, 1B HERRE I B IR .

XA PEAE RS L I 58 o
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5.2 Y FE N & B I

MR T GBI, AHUAE T T 5.1 MU 1057 A SE B R F AR, %8 5 A channelMap
VERLAN, XTSRS 75 B R B

ST B0 I A S (B B S TR, M LR LI 12 P — /R S R 5 e 32— —T prt,
HUR AR IIIA AL, R AR 2 N 4 S R R )

5 — B T B S PDU A5 R 2 e 52

R T R SR SR ) 40s, MU TS, BEEE IR e B AS RS LR S .
HL(Host) S 238 1 B2 0 5 5% .
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Volum 3 - Core System Package[Host volume]
PARTA L2CAP(LOGICAL LINK CONTROL AND DAPTATION PROTOCOL

PECIFICATION)
1. /M4

WE AR HE AR 43 5 SC T 38 4B 4% 2 1) AIEE B2 JZ P (LLCAP B L2CAP), L2CAP []_EJZ UM $efit T S Fe b
WEMER, 7% &E AR RO ERE SRR S . L2CAP SR VF L JZ iSO N A% 4 iU e 1A
64K FHTHIEE L . L2CAP R VR — /M5 18 Bl AV B AL .

1.1 L2CAP 51k
L2CAP WIRE AR MUEEE A, BE /) BIMEL(SAR), B —METE X RS HIAE =5 6], L2CAP fif
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Figure 1.1: L2CAP architectural blocks
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L2CAP ANSCHFATEES HRiEIE
1.4 Rig
Term Description

The system layer above the L2CAP layer, which exchanges data with
L2CAP in the form of SDUs. The upper layer may be represented by
Upper layer an application or higher protocol entity known as the Service Level
Protocol. The interface of the L2CAP layer with the upper layer is not
specified.

The system layer below the L2CAP layer, which exchanges data with
the L2CAP layer in the form of PDUs, or fragments of PDUs. The
lower layer is mainly represented within the Controller, however a
Lower layer Host Controller Interface (HCI) may be involved, such that an HCI
host driver could also be seen as the lower layer. Except for the HCI
functional specification (in case HCl is involved) the interface between
L2CAP and the lower layer is not specified.

The logical connection between two endpoints in peer devices, char-
L2CAP channel acterized by their Channel Identifiers (CID), which is multiplexed over
one or more Controller based logical links.

Service Data Unit: a packet of data that L2ZCAP exchanges with the
upper layer and transports transparently over an L2CAP channel

SDU, using the procedures specified here. The term SDU is associated with
or L2CAP SDU L s ) .
data originating from upper layer entities only, i.e. does not include
any protocol information generated by L2CAP procedures.
A part of an SDU, as resulting from the Segmentation procedure. An
SDU may be split into one or more segments.
Segment,

Note: this term is relevant only to Enhanced Retransmission mode,
Streaming mode, Retransmission Mode and Flow Control Mode, not
to the Basic L2CAP Mode.

or SDU segment

Table 1.1: Terminology
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Term

Description

Segmentation

Reassembly

PDU, or
L2CAP PDU

Basic L2CAP
header

Basic information
frame (B-frame)

Basic information
frame (B-frame)

Information frame
(I-frame)

Supervisory frame
(S-frame)

Control frame
(C-frame)

Group frame
(G-frame)

A procedure used in the L2CAP Retransmission and Flow Control
Modes, resulting in an SDU being split into one or mare smaller units,
called Segments, as appropriate for the transport over an L2ZCAP
channel.

Note: this term is relevant only to the Enhanced Retransmission
mode, Streaming mode, Retransmission Mode and Flow Control
Mode, not to the Basic L2ZCAP Mode.

The reverse procedure corresponding to Segmentation, resulting in
an SDU being re-established from the segments received over an
L2CAP channel, for use by the upper layer. Note that the interface
between the L2CAP and the upper layer is not specified; therefore,
reassembly may actually occur within an upper layer entity although it
is conceptually part of the L2CAP layer.

Note: this term is relevant only to Enhanced Retransmission mode,
Streaming mode, Retransmission Mode and Flow Control Mode, not
to the Basic L2CAP Mode.

Protocol Data Unit a packet of data containing L2CAP protocol infor-
mation fields, control information, and/or upper layer information data.
A PDU is always started by a Basic L2CAP header. Types of PDUs
are: B-frames, |-frames, S-frames, C-frames and G-frames.

Minimum L2CAP protocol information that is present in the beginning
of each PDU: a length field and a field containing the Channel Identi-
fier (CID).

A B-frame is a PDU used in the Basic L2ZCAP mode for L2ZCAP data
packets. It contains a complete SDU as its payload, encapsulated by
a Basic L2CAP header.

A B-frame is a PDU used in the Basic L2ZCAP mode for L2ZCAP data
packets. It contains a complete SDU as its payload, encapsulated by
a Basic L2CAP header.

An |-frame is a PDU used in Enhanced Retransmission Mode,
Streaming mode, Retransmission mode, and Flow Control Mode. It
contains an SDU segment and additional protocol information, encap-
sulated by a Basic L2CAP header

An S-frame is a PDU used in Enhanced Retransmission Mode
Retransmission mode, and Flow Control Mode. It contains protocol
information only, encapsulated by a Basic L2CAP header, and no
SDU data.

A C-frame is a PDU that contains L2CAP signaling messages
exchanged between the peer L2CAP entities. C-frames are exclusively
used on the L2CAP signaling channel.

A G-frame is a PDU exclusively used on the Connectionless L2CAP
channel. It is encapsulated by a Basic LZCAP header and contains the
PSM followed by the completed SDU. G-frames may be used to broad-
cast data to multiple slaves (either to all slaves via Piconet Broadcast or
to only active slaves via Active Broadcast) or to send unicast data to a
single remote device.

Table 1.1: Terminology
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Term

Description

Fragment

Fragmentation

Recombination

Maximum
Transmission Unit
(MTU)

Maximum
PDU payload Size
(MPS)

Signaling MTU
(MTUgig)

Connectionless
MTU (MTUgp)

A part of a PDU, as resulting from a fragmentation operation. Frag-
ments are used only in the delivery of data to and from the lower layer.
They are not used for peer-to-peer transportation. A fragment may be
a Start or Continuation Fragment with respect to the L2ZCAP PDU. A
fragment does not contain any protocol information beyond the PDU;
the distinction of start and continuation fragments is transported by
lower layer protocol provisions.

Note: Start Fragments always begin with the Basic L2ZCAP header of a
PDU.

A procedure used to split LZCAP PDUs to smaller parts, named frag-
ments, appropriate for delivery to the lower layer transport. Although
described within the L2CAP layer, fragmentation may actually occur in
an HCI host driver, and/or in a Controller, to accommodate the L2ZCAP
PDU transport to HCI data packet or Controller packet sizes.

Fragmentation of PDUs may be applied in all LZCAP modes.
Note: in version 1.1, Fragmentation and Recombination was referred
to as “Segmentation and Reassembly“.

The reverse procedure corresponding to fragmentation, resulting in
an L2CAP PDU re-established from fragments. In the receive path,
full or partial recombination operations may occur in the Controller
and/or the Host, and the location of recombination does not necessar-
ily correspond to where fragmentations occurs on the transmit side.

The maximum size of payload data, in octets, that the upper layer
entity is capable of accepting, i.e. the MTU corresponds to the maxi-
mum SDU size.

The maximum size of payload data in octets that the L2ZCAP layer
entity is capable of accepting, i.e. the MPS corresponds to the maxi-
mum PDU payload size.

Note: in the absence of segmentation, or in the Basic L2ZCAP Mode, the

Maximum Transmission Unit is the equivalent to the Maximum PDU
payload Size and shall be made equal in the configuration parameters.

The maximum size of command information that the L2ZCAP layer
entity is capable of accepting. The MTUsiQ, refers to the signaling

channel only and corresponds to the maximum size of a C-frame,
excluding the Basic L2CAP header. The MTUgg value of a peer is dis-

covered when a C-frame that is too large is rejected by the peer.

The maximum size of the connection packet information that the
L2CAP layer entity is capable of accepting. The MTU,, refers to the
connectionless channel only and corresponds to the maximum G-
frame, excluding the Basic L2CAP header and the PSM which imme-
diately follows it. The MTU,,, of a peer can be discovered by sending
an Information Request.

Table 1.1: Terminology

Term

Description

MaxTransmit

In Enhanced Retransmission mode and Retransmission mode, Max-
Transmit controls the number of transmissions of a PDU that L2CAP
is allowed to try before assuming that the PDU (and the link) is lost.
The minimum value is 1 (only 1 transmission permitted). In Enhanced
Retransmission mode a value 0 means infinite transmissions.

Note: Setting MaxTransmit to 1 prohibits PDU retransmissions. Fail-
ure of a single PDU will cause the link to drop. By comparison, in Flow
Control mode, failure of a single PDU will not necessarily cause the
link to drop.

Table 1.1: Terminology

50




AUGE B To4R  BMSTCLRIE T FrvEE BLE B4 W3 #ESC V1.0

2. —fRERAE

L2CAP J& 3T ‘Channels’ &iEMIMES . BF— L2CAP &3 SU@ 418 1D (CID) 31 H.

2.1 BiEID

—N QD &2 — A A, DARERAE W& L —ANEHE 18 i A . 25 1D (0X0000) ANBEAE FH T~ H Frdii £ -
ID “5 A\ 0X000 31| OX003F I B M4 L2CAP Thit . XU ERRN M EEE. RN, L2CAP F4EE ([H
SESTE 0x0001) B L2CAP LE {54418 ([H 18 0X0005) MiZsc#F. i & &8 0X0005 S #E, [HE
ETE 0X0004 F1 0X0006 o 25 S 45 o e & [ 2 B 38 m e SCRF o 1 K/ B HLHIE B, (described in Section 4.10and
Section 4.11) WA ZIH - )8 L FE ¢ £ TR — N e (5 TE I L ACL-U I3 4% I ST FF .

B —N A B E TERHIE E AR —AMEE A b o B (5 E R R BFE R B S5 (im0, MTU K/,
QoS) , NNE L L2CAP Bl BHLEUE IS ENIRE )], R 2.1 FIH T @ LR e iE, S48 7 A O Ry
fIE & SCRE T A] B AR @ S8 I 1 e S % . [H 2 i — B ACL-U B LE-U 255 s B m] H
2 TE LI IE AT B BT A WG A B A B — A SRR [ T R AT . [ R E G RIS AT
ACL-U BY LE-U ZHREERE, HARERI LS,

SEPUR E R, DI — MBS A S bR 7 U BRI R (1 CID, AU s A AL L2CAP 4
EARESL AN CID. % 2.1 M55 T CID #ir 223 18 1 5E A4

HNASIYBC CID S5brik &A%, H& e AL e & 2cHE b se3l. Fitk, BIEAHE cp (04
Rl — 15 5 PR A 1t A 86 S PR i T 2% 20 TG B P T oy i, AR BB B A W] DA — AN AN [R) R 2% P — R IR R — A
ZLFE CID.

Channel
CiD Description Characteristics | Logical Link Supported
0x0000 Null identifier Not allowed
0x0001 L2CAP Signaling chan- See Section4 on | ACL-U
nel page 54
0x0002 Connectionless channel See Section 7.6 | ACL-U
on page 133
0x0003 AMP Manager Protocol See [Part E] ACL-U
Section 2.2 on
page 444.
0x0004 Attribute Protocol See [Vol. 3], Part | LE-U
F
0x0005 Low Energy L2CAP Sig- | See Section4on | LE-U
naling channel page 54
0x0006 Security Manager Proto- | See [Vol. 3], Part | LE-U
col H
0x0007-0x003E | Reserved Not applicable
0x003F AMP Test Manager See Part D, ACL-U
Section 1.2.3
0x0040-OxFFFF | Dynamically allocated Communicated ACL-U, AMP-U
using L2CAP
configuration
mechanism (see
Section 7.1 on
page 120.

Table 2.1: CID name space

2.2 R&MEBIHRAE
el 2.1 H58 T CID 7EAR R 400 I LaCAP SEBLIBAS RO T FE B M AR T PR
HIVRER:, O AR A TR, TR SRR Y . T
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B e AR AR 2 RON BT ML, BTSRRI, R T iR R R, OIS
FHE EHUR AL AR — 7
WA —#7 QD W URFIR H . L2CAP (522 T 8 1 — /Mol 1. IXANEE F -6 @A S 1 1)
AR U O RS ()R TE R AR O 2 BUR B AR AE ACL-U SZARSERK I AT BB R AL
L2CAP {5 & M FITA SCRF I [ 2 8 AE ACL-U B AR BRI AL I D& (A @SR SZEPT . 534h—A
CID(0X0002) T B i 9 B A Al N (A i Y JC e e i, Je it axla)) 2 B — k. T HiE iE i v]
RESZENVA SN — B ACL-U B2 R BE R AE I/ ak 2 [ S H— BRI B 4 C 2 72 3 i 1 4% SR o HE 208 .

_—D

Connectionless Signalin
data channel channel

Connection-oriented
and Unicast Traffic on
Connectionless Channel

A
9 D
rzcap B/  L2cAP L2cAP
Entity @‘- Entity Entity
Device #1 ﬁﬁ. Device #2

P 1
L2CAP L2CAP
Entity Entity
Device #3

Figure 2.1: Channels between devices
R 2.2 ik 7R ARETE R AN TR BT S H AR — D EhA D CID 03 Be o R A b s LA
ZBIAE 0X0040 | OXFFFF 2 [A]. 98 TU2f 6 FAliiR |4 — a7 Be CID T [l 4 1 [AEFE IR S L. 44
T 3.1 950 45 U1 3.3 A 1 A ERCE E B Eks . 45 T 3.2 WA 1 OCIERAE TE Bl Lk .

Channel Type

Local CID (sending)

Remote CID (receiving)

Connection-oriented

Connectionless data

L2CAP Signaling

Dynamically allocated and
fixed

0x0002 (fixed)
0x0001 and 0x0005 (fixed)

Dynamically allocated and
fixed

0x0002 (fixed)
0x0001 and 0x0005 (fixed)

Table 2.2: Types of Channel Identifiers

2.3 i ERIERIE

L2CAP SEHI R iZi8 A UL N3 (K — M 284 . L2CAP S28 EE SR E Bl i8] B AL 4. X AN
RYF T —E83@ AT L2CAP LI R I IRSS o 4 — N SEH N AZ S FRAE L2CAP S fa] 48 FH i 15
L2CAP SEILRZAE & HSCR B R JE P8 2 8B A I 1) B Z = A S . X e FH A o] 75 )2 [A) 4%

AT L T E 3Co

(

Upper Layer

)

)

)

AN N
Request Confirm Response Indication
[ L2CAP Layer
Request Confirm Response Indication
[ Lower Layer
* Y

Figure 2.2: L 2CAP transaction model
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2.4 1R #AE

L2CAP HJ e TARE L MAFE Iz —, X R

av FEAH L2CAP Bt
. AR
HAERIA
o 5 E AR AR

e HHEHMAR

XA 7.1 TR E R AL, A L2cAP B FUR BRI, H3%A Hefi4E
A o o FE AR AR A T B A AMP-U 32 B8 I 7 [ T 5245 T8 K 7.10 BT HER K ACL-U 2
TR SR B AL IR AZON B I AN TARAE ST 7.10 FR Y ACL-U 32 1% S N7 (1 ] S T 1T (s i
H A AU T AMP-U 38 R BE I 3 7 A IS P R TAEFE ZE 1Y 7.10 #1811 ACL-U B4R FERE .
TR A2 AR TAE TARE BT 7.10 #5348 19 B ACL-U 32 54 % 8 7 A B 7 S FH T B o TV 49 o B A4 A
B AR AL TR S8 L2CAP S HR AT RE o 2 B R B A% AR X 20 IR AT 7R AN S HRp 39 i o A A5 Sl 2
PR L2CAP S (38 45 At B

TR, BRI UG SR AL A0, 78 S0 AL 5 1Y PDU T 40E 8% . PDU H 7515 T
i g, H TxWindow JK/)N T BRI G 2 ) (1) 23Rk H B ER A dss (1 7732

TEaEs, A B4, HEKRR POU [FIFEHASI H A4k & N E K.

TEEARA, A — AN e 4 T ORUEFTA ) PDU A B 77, —ANELR n EAAYLSIH T B
PR 22 R

oo AL R S AR AL SN T B POLL 7 LA L2CAP SEAIAEsR N2 ife J1, sahn T
SREJ S Mt DAk 3 HE AR IR B IO R0C%, JB3GN T RNR S i A5 R A2oRAR 75 AHAT 264 -

R TS0 AP . PDU BT EUE A S N . — /N B (135 R B I 78 32 5 1 B LA SE I (1)
J5 E R RIEEEE . 7EBICT, G SRAE— /BT PDU B2 B I B2US 22 by, U A T 205 £ 1 PDU
Wi s . ERH PDU AT LA RS I 4R 5 A E K. TxWindow K/NASBELE S a2 R A
EE:

R L2CAP AT g H T TAEAE ACL-U - EERE 11 L2CAP i, HA TN E vl 1 5L i
BRI ) L2CAP BHE v] Refe 20 B TAEAE AMP-U B4R HE . 2% 4. 16 &1,

L2CAP EIEH T EHWHLZ, bl RFCOM REW RS 2N TE S UZ . AEIXFRIE LR, A Az FE 15 %
WA LRI SCRE—> AMP AN 78 SCRFIC B OSCHRE — AN 2 B8 5 2 HE AT SE M (19 4n RECOMM) , £ B85 H 2 R i%
T A P B 5 1) AR S SR LA R profile FIFH 2 8% S 2% 0 VPR3 AMP-U SRR [RIFER, fEIXFhif i
N, AR TR WA A LRI SCRE—A AMP AN RS IR B S UHE— AN 2 M E R EAN T . 28
5 2 BAZBC B A PR AR 20 DU profile A 22 % 8 FH 2% 35 R BELIE A 21 AMP-U 32454 % .

T profile LB N7 CARERIEREH K48, MAZ /IO IR B S E0 A T4 5 AL QA B a5
4 X ANREAH B SCFE AMP B, BRI SCREFI 2R T AMP [#) PROFILE, & w] DARE 4 (1 i B S A ASE 20 DA M 1 R
JE 4 (1) RS o
2.5 BRSHEIE 2% B

L2CAP BLS E TE RIS HE B EE RS, R USATESE TS B, o I A B R AE IS AT 75 A Hh 428 1) 245 A1
IEAT B PR B R T s A R Be 2 6] . AF—) BR/EDR W) BRAERRE — > ACL-U IZHEEEE, 15— LE 3
HERRA — A LE-U B HAERR . (B4 A AMP W) BEEEEE W] REA 24 AMP-U B4R .

PN 4% 1) BR/EDR ) P % 5% 7 787 T8 RO AR IE /S A S 38— AN B ) ACL-U 3B B BE K . 5 /4] 7% i)
) AMP W) BR G B 145 & TE LG 2 SEMUY) AMP-U I BHEE B, T R — AN ORIE T E L B 3 O AMP-U 2
PR, R MREE BN A AMP-U &S . WA ST ITE LE YRR 8 LA %S )
EETE T WL B — S MY LE-U AR R .

o O T
Y
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2 MBI 8 ST RS B AN S, AN R A RIE 1B R I N A B 2 DL A AR T
AR BE PR B AL SV AT R o VR AT SR R AIE AT DA 75 B B ) AR RIETTIA 2. XFF—1> AMP
A8, L2CAP DA IRda il 28 Q1 — AN ORUEZ AR 4 % ELVP nT 451 0 20 ph % ) 283047« %5 T—> BR/EDR
et g, VEATiEdl b L2CAP EHAT .

3. HEEER

L2CAP R THIF AN, (HBEREETEHEN . ELm&n, —ANMEFERE—A L2cAP sLfilh]
PR . B A RS T[RRI BROCHE R 1Y) . [H e TE (B L2CAP T TE (CID 0X0002) . 4k) Fi
PIME A ETE (CID 0X0001 F1 0X0005) #E A9 [ AL (1) . FrA B4 3B CID & T8 /2 1 A IE 410 . i
A L2CAP JZ Ak DA 25U F - 45 /N 55, (RS B A BIEERSh . =R MUZ L2CAP {5 B A7 80 1) 715 B e 0t 5
77 AR T BE LI
3.1 4 L2CAP M EEEE

NIRRT R E TE A ) L2CAP PDU A% 3. FE SR A L2CAP 152, FE T A IEHE B E Y L2CAP
PDU AT FR N “B-frame” .

Basic L2CAP
¥ header T\

Length ChlaSneI Information payload

LsB 16 16 MSB

Basic information frame (B-frame)

Figure 3.1: L2CAP PDU format in Basic L2CAP mode on connection-oriented channels (field sizes
in bits)

HH ST

K 27797, KEERTEBAEBRIZTE, AT L2cAP LK. 58 AEMKE T MLEiA
65535 F 7. EE, KR T B LR A A I0AIE L2CAP F 20 I sE R

CID: 2 775, CID WA A0 H bR 1 i o

fEE A% 0-65535 7717, HXIMAE M EE IR R BUE L s TR 573k, s b &
TEI MTU (EEERCE AR g . 275 79 T 5.1 =5, {54818 PDUS /N FEI MTU {ETE 54 TUHIHR 4.1

3.2 B4 L2cAP IR F R T ERBIEEE

K] 3.2 HRAE T IE PR E B8 T 1) L2CAP PDU #8 . iX B L2CAP PDU FR A “G-frame” .

Basic L2CAP
¥~ header T

Length | 0x0002| PSM Information payload

LsB 16 16 218 MSB
Group frame (G-frame)

Figure 3.2: L2CAP PDU format on the Connectionless channel

AR IR G0 F

KB 29479, KEFAYRRE TEEAEFYE, A% psM k.

CID: 2 “#7, CID 0X0002 T B N TCiEHEE

PSM, TIMSUIR SS E 25 &b 2 775, 2% 58 T 4.2 =

5B 0-65533 717, 1ZINALE 25 B UL BLAU N P BT A ML 3G o085, BT i
FFE B8 M L2CAP TEIEHEE T8 AORHHE . S0 BOZAE T T8 SCRF 48 W TEIESE MTU. WA T RER
Bff R 5 A A — AN BE R BE /NG 2 MTU
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ERE: 5 B AEIEE R TR N, W58 PSM 8P L N T
3.3 Hfs. M. ZEAEANEREREE

TSRS, BEAAREIER, L2CAP PUD ZRBFEIEA L2CAP LI EEAE LA T isn & e . 5 R
T Cl-frame) FHT-#E L2CAP S5l [alf& 415 B o Wl (S—frame) FITMNZ I-frames FliEK I-frame (I EAL

Basic L2ZCAP
header
Length Chfg"e' Control® FCs'
LSB 16 16 16 or 32 Oor16 MSB

Supervisory frame (S-frame)

Basic L2ZCAP
/ header \
Channel L2CAP
Length D Control® SDuU. Information Payload FCS'
Length?
LSB 16 16 16 or 32 Oor16 Qor16 MSB

Information frame (l-frame)

'FCS is optional

20nly present in the “Start of L2ZCAP SDU” frame, SAR="01"
3Standard and Enhanced Control is 16 bits, Extended Control is 32 bits

Figure 3.3: L2CAP PDU formats in Flow Control and Retransmission Modes

3.3.1 L2CAP k35,

KJE: 29735, L2CAP PDU KN FH L FEHEEAS L2CAP PDU Y71 K8, B T KA D 3 LUk
$FF I-frames Al S—frames, 1 & A FE 35 1181, L2CAP SDU K&, 12 B T K B Ak 56 7 41K & (FCS ) »
-frame 15 /2 55 K T2 1980 T M IR B AFAE R AR 2R B o WA bRvfE R I 1-frame ({5 B I8 HR KFE
AN

L2CAP SDU K JE I /77E, FCS A71E 65529 FF
L2CAP SDU K JS 124, FCS A{EAE | 65531 F7F
L2CAP SDU KJE I ARAELE, FCSAELE | 65531 75

L2CAP SDU KJEIAAELE, FCS AAFLE | 65533 T3
WA Y RIS 1frame [R5 B38040 T

L2CAP SDU K JZIRAFAE, FCS 7 1E 65527 71

L2CAP SDU K I A74E, FCS AFFTE | 65529 F1

L2CAP SDU KJEIAMFLE, FCSAFFE | 65529 715

L2CAP SDU K ANAFELE, FCS ANAFEAE | 65531 717

CID: 2 7%, ZESE ap W,
3.3.2 K, 28R4 FH

ECSNiEIEC 02 R A 1111~ O S 1 o I L S WP V7 5l . P i L o e B O e el B
NS R R s W T ot s W ) [ E ] B 0 VA1 e 0= - s W S O S W 5 ok B DIV 33 e e
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BB B EEEENTYS. TS5 48 115K 3.1, 49 13K 3.2 fl1 49 5K 3.3
Frsdmbth o A BAPASE PR, (5 BmiE AFRE MR A o A5 S WUR R TS 1Y e 42 i S8 ) B E — AL XS
N5 3.1, 49 TiFk 3.2 FI5K 3.3 fivw.

13 Bk (-frame)

I-frame Fl T-7E L2CAP SEI [AlfE415 B.. B— I-frame B — TxSeq (Ri%F%15), ReqSeq (FEULF 51
5, A REN A N BEEE S Z S B B A A T-frame. 55— /N b EREHIIR ) T-frame 5 — N EAENL

(RAL) , RALHGE T-frame ;&5 BEAL . fF—ANr A B omds ik ed R 1-frame H—ANF AL, HT
Poll/Final A/ ThfE.

I-frame (1) SAR 3 FH T/ #I FIE L F b . L2CAP SDU KB uR e T SDU (K, A48 AT 40 A fr)
K.

B (S-frame)

S—frame F TN |-frame AR [-frame HIEAL . & — S—frame & —1> ReqSeq JF#¥5, [ HTM
BB BE RS JE S 0B 1) T-frame. BE—AN1 A bR AEFEH A S—frame 55— R £, Tk E I-frame /&
BB A, B A Rt Ey RS 1) S-frame 5 —> Poll A7 (P £i7) Fl—A> Final {7 (F
1) HEAH R AL,

S—frame 7€ X 25 H4 RR (Receiver Ready), REJ (Reject), RNR (Receiver Not Ready) #11 SREJ (Selective
Reject).

Frame
type 16 (15 |14 |13 |12 |11 (10 |9 (8 |7 |6 |5 |4 |3 (2 (1

| SAR ReqSeq R | TxSeq 0

S X | x | Regseq R x‘x‘x‘s ‘0 1

X denotes reserved bits, which shall be set to 0.

Table 3.1: Standard Control Field formats

Frame
type 16 (15 (14 |13 (12 |11 |10 (9 (8 |7 (6 |5 |4 (3 |2 |1

| SAR ReqSeq F | TxSeq 0

S Xx | x | ReqSeq FX‘X‘P‘S‘U1

X denotes reserved bits, which shall be set to 0.

Table 3.2: Enhanced Control Field formats

Frame
type 16 |15 (14 |13 (12 |11 |10 |9 (8 |7 |6 |5 |4 |3 |2 |1

| RegSeq F |0
TxSeq SAR
S ReqgSeq F |1

X denotes reserved bits, which shall be set to 0.

Table 3.3: Extended Control Field formats

KILEFHS: TxSeq, 6 frak 14 fir
RiEFHSH T3 —A 1-frame, LUEREFESILAIEAL .
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HUTF 5 ReqSeq, 6 78 14 fif

P B 5 RO, DL |-frame, 37 FLYE REJ Al SREJ i o 45 FH 4R 58 1R 7 51154 3K T-frame
#HL,

EAEEE AT RAL, 147, BN TSCIREE . Bl 76 2 A g b X i 5 B %A, XS
DURAEAE— AN Z A Iframe TR A7 SDU B 2H ThREIE A TEATA BUSc8 mitsh AT« 2R 1% 38 Balke 21
—ARAZE 1R, e B e AR, X SEURIEF I EK T-frame.

R=0: IEF i, AIEH Ml EAL 2 i 858 1-frame AL, KIEH AME 4% 2 i 2%

R=1: BT KILE B AL |-frame. AIAE F T E NS IR ME 20 IR B AL E I 25

ReqSeq F R A7 [ ThRE R IUSLI

Sy EI S5, SAR, 217, SARFIGE X T L2CAP SDU 75470 E] . %170 #Iff) SDU, SAR f7iE X 7 %M
£ |-frame & THRA 5>, BRI AP —A> L2CAP SDU % 24 [-frame.

SAR="Start fo L2CAP SDU"[¥ I-frame GL&KFEIR, 7E%1 L2CAP SDU HH4FE B EHIE B 717, SAR I
ik 3.4.

00 | Unsegmented L2CAP SDU
01 | Start of L2CAP SDU

10 | End of L2CAP SDU

11 | Continuation of L2CAP SDU

Table 3.4: SAR control element format.

EHINRE, SHK, 2 1i:
S bR E T S-frame MR, FHIPUFSEAE X RR (Receiver Ready), REJ (Reject), RNR (Receiver Not Ready)
F1 SREJ (Selective Reject), ZmAiii T :

00 | RR - Receiver Ready
01 | REJ - Reject
10 RNR - Receiver Not Ready

11 SREJ - Select Reject

Table 3.5: S control element format: type of S-frame.

Poll, P o7, 157, P A/ E 9 1, PAIMIFRCE TG R — % o Bl Mz F A28 1 sz BRI R

Final, FAL, 147, FAL @E AN 1, PANZE—P AN 1K S-frame.
3.3.3L2CAP SDU KEi®, 2 FF

M—A SDU 43R E A I-frame B, JEFIH RIS —A T-frame 22508 SAR=0X01, B[”Start of L2CAP SDU”
WU o L2CAP SDU K JEE I 25 ¥ 15 SDU H 7711 (K1 < J¥E o L2CAP SDU K B 3N A7 ZE 1E I-frame H, 34 SAR-01
(Start of L2CAP SDU), HKEIAFEAEAE T T Iframe Ho 24 SDU A #40E], L2CAP SDU K s AN 75 22,
BANAZAFLE
3.3.4 {5 BfERsk

& S AN B BRI N 2 R TS R E I MPS BCE S HOH IR o I RO AL
FH A2 AR L2CAP Sk A B 5k Fr i I BIR il o 39 FEL AN 65533 75 [ B A B it % il 3, 6 SDU K FE 4T
FCS IR 1) I-frame F] 65527 715 A4 B smzshl I8, SDU K BEIFI FCS 481 [-frame. PHt, BIf875 2 MPS
N 65533 FAT, FEA L2CAP Sk K BESR 0K PR 5 8. Ehdun, 24— ANMEsREsiK, —AN SDU K FEIURT FCS
BWAFAE, &I ER R 1y 65529.
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3.3.5 MIRRFFI, 2 FF
FCS JF 442 2 F¥i. FCSAHF I R ARAR
g(D) = D'6+D'®+ D2+ 1
Horb 16 37 LFSR HIUR1E A 0x0000, @ik 3.5 flis. FFo6 S W BRI E 1, WEHTERAN, B FFLUE
RN o 2t e — A3k N B LFSR, JF4A S B RIALE 2, H A /7% A 28 A5 1) 22 AL 5 . FCS 7 Sk FEA L2CAP
Sk, i3k, L2CAP SDU K EEAE B3k, 446 7K 3. 3 Ais.

D' P D' S—J:Dm

FCS out
L

Position o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Data in (LSB first)

Figure 3.4: The LFSR circuit generating the FCS.

Posiion0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
P N N N N NN O O N O

Figure 3.5: Initial state of the FCS generating circuit.

FCS T+ 51
g(D)=D"+ D" +D? + 1

1. I Frame
Length = 14
Control = 0x0002 (SAR=0, ReqSeq=0, R=0, TxSeq=1)
Information Payload = 00 01 02 03 04 05 06 07 08 09 (10 octets, hexadeci-
mal notation)

==>FCS = 0x6138
==> Data to Send = 0E 00 40 00 02 00 00 01 02 03 04 05 06 07 08 09 38 61
(hexadecimal notation)

2. RR Frame
Length = 4
Control = 0x0101 (ReqSeg=1, R=0, S=0)
==>FCS = 0x14D4
==> Data to Send = 04 00 40 00 01 01 D4 14 (hexadecimal notation)
3.3.6 /AT F Ml
X T BRI, B3I DU L2 2R AN AT R AL, DU A o) B AL PR A L«
1. B8 ARAH CDI
2. 7 FCS HiR
3. AEKEMEKT MPS
4. |-frame KJE/NT 8 77T
5. Iframe [ SAR=01 (Startof L2CAP SDU), {HIAKJE/NF 10 =45
6. I-frame Y SAR A AH AN 1L 7 FIME B> FEE AR 1 57> H1 2 S8 B0 F 45 R AR
7. S-frame KEEIAN 4
H S SR A T REF T AR
3.3.7 T F MUk B
Xf T4 R EAL R AR B A, NI ERK T PoU FR0. e T REIT T AR B AR A
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1. f7 DI, it PDU L3 A KN CID, N 20 11 o
2. K7 FCS. IS PDU G —> FCS #5i%, W ZR& %M, WL E e ne E v AEH Fes, T
PDU AN AL — N IERA Y FCS.
3. KB A, WA AN R R A, R DG B B e E TE TS OL R, ACL HR 23
EH
a. PDU G &KEERT MPS fH.
b I-frame KB/ T HARME . WIHE TG BC B 9 {8 FH bRk SO s, TSR 5 4
N6, BRI FCS WA, B, FATHEON 8. AR IE AL BN R, R
RN 8, X FCS WAMEH, BN, FAECN 10.
o KT S—frame. G0 E L E A FARAESOY sy hilie, WHCE N 2,
i FCS &AM, S0, F3E08 4 WS ERENERHY B, WHKEESECN 4, TR
FCS A EH, B, KEEN 6.
4. KT SAR 7o SAR AAS EEAE M L2245 IE W B AT . FIHE DL — KRS, PDU ANATH
av SAR=01 1] I-frame KJE/NT B AR KB a0 FL 8 TG L B A A8 B brife ol o s i dak, ) 22
RIGFTHN 8, I FCS WA, BN, F5HCh 10. 01 R EE R E N Y Rz H8,
T ESR 735808 10, BRI FCS B, B, w5508 12.
b I-frame [¥] SAR (A NIEH 5, 4»BIMELE N, FELLmi, S5z —n.
¢+ SAR=01 ] I-frame, H L2CAP SDU K B si;8 H1 e B ) MTU 18
5. Wik Iframe DUIERf PP FIFUSC H A 4 Bl iG] B, 008 T8 I 12 % P BRCPE o] 7 5 T 1
T, ACL Mz £, S THIRRA AN, WR— D EZAMEM SAR AT, E4:
MEEHR I T-frame FJe, WFF KR RNK) T-frame B3 20 . TR ERMEIR TS, K
SYEIIEE A SAR ALF T-frame ICK #i%%2 .
WER SR T E AR SRR, 2 fd Y 3.3.6 Hfidk iyl .
XA R A T BE T H AR

4. 548K

ARATHEIR A B 1) L2CAP S5 A A6k . R4 Al E4EERIE. Hid AcL-u B4
B 0 B T (A5 A I L 20U T CID A 00001, Tl LE-U M2 4H4E I 45 H A T8 (1015 & B 1B L AU CID
4 0X0005, — &2 B iR AL H L2CAP i@ 5ffiRe, [FAEEMTH. 54 T 4. 1 #7554
A-[f) L2CAP PDU A% 3. £/ 4 AT BEidid [ & &3 CID 24 0X0001 [R5l C—frame Ki%, TdF—/ N4 H
M 41 C—frame K@it [# & 18 CID J9 0X0005 Kk, & e T RAMMNE LA, B L2CAP SEHl
W R AR MTU 538K FE 1 C—frame FIH2UC.C—frame SCRFIB/N B E B 54 TR 4. 1 5% o
L2CAP SEIWAN e HEE Y MTU_SIG 1) C—frame. WA A £ H & ) MTU_SIG () C-frame, JI'E ¥4 K #fE K
—AMELE R SCRRR) MTU_STG 48 4. SEIL A ARE A0 B8 CID 2y 0X0001 [ [#] e B i A ik ¥ L2CAP £l
T2 AN A IR

Minimum Supported Payload
Logical Link Length for the C-frame (MTUy;g)

ACL-U not supporting Extended Flow Specification 48 octets

ACL-U supporting the Extended Flow Specification 672 octets
feature

LE-U 23 octets

Table 4.1: Minimum Signaling MTU

59



AUGE B ToLR B TCLRIA T FrvE BLE P4 WAL V1.0

Basic L2CAP

/— header —\

Length Channel ID Information payload

LSB 16 16 Control frame (C-frame) MSB

Channel ID = 0x0001 for ACL-U
Channel ID = 0x0005 for LE-U

Figure 4.1: L2CAP PDU format on a signaling channel

Kl 4.2 3R T A5 2 fr 2 10— ek at:

LsB octet 0 octet 1 octet 2 octet 3 MSB

Code ‘ Identifier‘ Length

data

Figure 4.2: Command format
LEPSCEBOY I
Code, 1577, Code B A—F1K, FHRMMmAHIKA. 4 Code AR BLAE LR GO H, —
AN 4 iy BSOS B R % RO IR -
55 GURIER 4.2 FIH T ASCRS & AR .
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CIDs on which Code is
Code Description Allowed
0x00 Reserved Any
0x01 Command reject 0x0001 and 0x0005
0x02 Connection request 0x0001
0x03 Connection response 0x0001
0x04 Configure request 0x0001
0x05 Configure response 0x0001
0x06 Disconnection request 0x0001
0x07 Disconnection response 0x0001
0x08 Echo reguest 0x0001
0x09 Echo response 0x0001
0x0A Information request 0x0001
0x0B Information response 0x0001
0x0C Create Channel request 0x0001
0x0D Create Channel response 0x0001
0x0E Move Channel request 0x0001
OxO0F Move Channel response 0x0001
0x10 Move Channel Confirmation 0x0001
0x11 Move Channel Confirmation response 0x0001

Table 4.2: Signaling Command Codes

CIDs on which Code is
Code Description Allowed
0x12 Connection Parameter Update request 0x0005
0x13 Connection Parameter Update response 0x0005

Table 4.2: Signaling Command Codes

Identifier, 1 =7, RHEBA—NFIKE, VLR ZERIER. 18R B &G E ZIMN NS W& TEE
NEZHAE AR E P . EAT RN, AE R RSN a4 . FHZ&— a4
WG AT, R T RERE RN, o ST e I BE S R B A A

RTX A1 ERTX & W) 5 A T8 A4 s A2 v s A R BAE 215 3K« 7E RTX B ERTX it AH A B9R 1
SHEE, WR-ANZEIERER. 10110 71, 6.1.7 EHTERI.

WA A2 EERMNZMH AN ZAERE RN, A LRSS a2 N ERINET . F45IR5
0X00 S& ARV IR AT, HAAARELEATAT iy & HHH .

K, 2770, KEEBAMTFEKE, B8R 7oL PSR ESnKE. A0 code, WA K
FES

B, o BEZ 7, BRI KE e T £ /b, Code dskvk e Bl ks X, R I vk e B 1 1)
K.

4.1 A4S : Code = 0x01

A5 46 i A B AL BT 2 A S iy 2 AR o 2 5 A0 BI04 SR I A . ) LB AN AR A I i o 57 TR 4. 3
TR T AR A R ARIRAF O VT CHE 4 A 2 BUHE AL IR IR AT o SRR AR X RE R LR AR IR IR AE
Ao FEA A AN I R DAL — AN AR 1 2 S L
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% H A S WAEE > L2CAP Kt rh HLAE (B H U IS 2 MTU, £ R — A iR 2
DRBRIE . FRIRTF LTS L2CAP Bt 0 135 — ME SR S AR R A BB R, B A B0
FAET

LSB octet 0 octet 1 octet 2 octet 3 MSB
Code=0x01| Identifier Length
Reason Data (optional)

Figure 4.3: Command Reject packet

4.3 TR VIR AR e S =0, SdEEch:
Reason, 2 777, Reason I#Hid TR N AgifE4:, HRENE 4.3 P—PNERFELIE,

Reason value Description

0x0000 Command not understood
0x0001 Signaling MTU exceeded
0x0002 Invalid CID in request
Other Reserved

Table 4.3: Reason Code Descriptions

Data, 0 BREZANNFT, FEI A BRI N BT T Reason fUi% . H1R Reason fRA% A 0X0000, NI A
LARER R, BAEREA WA . W Reason VG 0X0001, JU{E4 MTU#BH, U 2 7 Hi i imik &
Hn A R0k Be 2 N B R IS 4 MTU,

MR L — N HIEE, T Reason 184S 0X0002 ¥4 ik A, A, —NEEAT HZRAN
EAFIE. BN 4 FAEE T AR b T8 G o 328 S it e A2 TR 26y & T SR AR CID,  AHh i
UK B4 dr 2 [ H bR CID. 4 R4 A 4 R A& 8 E ui aUh I —AS, 73 4h—/M 4 = CID 0x0000 40 .

Reason value Data Length Data value
0x0000 0 octets N/A

0x0001 2 octets Actual MTUg;q
0x0002 4 octets Requested CID

Table 4.4: Reason Data values

4.2 EEIER Code = 0x02
S P SR AL 1 AE A h QA L2CAP 538 . L2CAP 538 A T E R B FF W82 1. 1 4.4
A T B R

LsSB octet 0 octet 1 octet 2 octet 3 MSB

Code=0x02
PSM

Identifier Length

Source CID

Figure 4.4: Connection Request Packet
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FH I EH SR

PSM, BMIIRSS R 2E, PSM IR ZE DA FITKE ., PSM 35 [ 45 #4351 bk 458 1 1503309 3 JE AL
i PSM {H L Z5/& ODD, ik A& B AIAT R0 19 (1 eI Zhr 45 1. RV BT 14 PSM I 1) B i A 8 21
(AR BT 0. X FCYF PSM ST LAY JEHA ) 6 A2, PSM B2 WANEBr. B — B2 A 2R 7 h
W AR B e, HAamHbhilte 5 3 ME v S 0B, FRAEMRSS RILPML (SDP) 7 s Hhfi
F o BhA&HEAE AT BER T SCRESCELEMT 2 B 5.

PSM {i H1 Assigned Numbers (R4 5E X :

Range Type Server Usage Client Usage
0x0001-0x0EFF | Fixed, SIG | PSM is fixed for all PS may be obtained via SDP or
(Note ' assigned implementations. may be assumed for a fixed ser-

vice. Protocol used is indicated
by the PSM as defined in the
Assigned Numbers page.

>0x1000 Dynamic PSM may be fixed for | PSM shall be obtained via SDP
a given implementa- upon every reconnection. PSM
tion or may be for one direction will typically be

assigned at the time | different from the other direction
the service is regis-
tered in SDP.

1. PSMs shall be odd and the least significant bit of the most significant byte shall be
zero, hence the following ranges do not contain valid PSMs: 0x0100-0x01FF,
0x0300-0x03FF, 0x0500-0x05FF, 0x0700-0x07FF, 0x0900-0x09FF, 0x0B00-0x0BFF,
0x0D00-0x0DFF, 0x0OF00-0x0FFF. All even values are also not valid as PSMs.

JB CID-SCID, 2 7, Y8 CID ATIANTFAIKIE F7E s R IR & i R —NEE s 5. — B
BLE, ISR IR MR A A AURE FZ CID. Rk, T8 CID 1035 K% 7 SRR B 25 ) 4% fr
E
4.3 HEHNZ Code = 0x03

YR AN SRR, T RIE R N SRR . TR AR A R 4. 5 BT

7N

LsSB octet 0 octet 1 octet 2 octet 3 MsB
Code=0x03| Identifier Length
Destination CID Source CID
Result Status

Figure 4.5: Connection Response Packet

FHREHR BT

H#x CID, DCID, 2 775, iZIEFE KR ZN B G s 8 B . Bk, Hix cb AAFRERUE K
R 3K N2 P 1B 2% (107 T Wi Ao

U5 CID, SCID, 2 F-77, %38 B Ha iU B Hui B v £ BB T8 i o X R BT SR B H 1) sciD
b UMK .

iR, 2 7, ARBARNIERAE RN . 45 3B 0X0000 AR &Y, TR 0 fE bR IEREE Sk R
BUH . B AR I 4 R R . 59 TUFK 4.5 E T IZIE . U g iR BB iE 4,
DCID i1 SCID 3840 45 205

Value Description

0x0000 Connection successful.

0x0001 | Connection pending
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0x0002 | Connection refused — PSM not supported.
0x0003 | Connection refused — security block.
0x0004 | Connection refused — no resources available.

Other Reserved.

Table 4.5: Result values

W&, 2579, RONER=HEME Lo AREEERPIRE . RS E AU T IEZ —:

Value Description

0x0000 No further information available
0x0001 Authentication pending
0x0002 Authorization pending

Other Reserved

Table 4.6: Status values

4.4 BB iEK Code = 0x04

e B VA SR B B k26 ATE AN L2CAP 2431 18] 38 57— NPT UG AL 22 A B AL A i, L 3387 e O R
VORREIE. P 79 156 5 T LINELE SHUETEEA R . BT A S H0E DA 68 A 0T LUA JEri e
SEMIE, TR LA AT — NG B AR P B M AT B IR AR R R P T . I B ST I B
SREHE L T S BUR TR L 5 BRI B SEAT A AN R IME

WIS A SH TR B WA, B ERIUEH AN, HiEgbrd (O LIk E N 0L 5 E T
fi & 2 B e feol s sk Be e 2 (e . BT B B 2 PT 52 ), —/NECE I I A e B 1 R
AW kA% BN E R B E S BN E E, XM ESHOEE A E T e eEE. 2% 120
7.1 FTA ORECE AR R R IR

K 4.6 & X T HCE IS R EPEEL A%

LSB  octet0 octet 1 octet 2 octet3 MSB
Code=0x04| Identifier Length
Destination CID Flags
Configuration Options

Figure 4.6: Configuration Request Packet
LS E/ERE I
H ¥ CID, DCID, 2 775, I EFHIEIOZIE R e 1O T8 i
&, 2970, K47 SR T RS, R A SRR A .

MSB LSB

Reserved Cc

Figure 4.7: Configuration Request Flags field format
WA —MrER0E L ESHRE (O -
2 L2CAP SEGI#SC R LA R, JEShR S A REE ] HAZ0AE I e B SR N A e 0 h i
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T L E S HOR RIS A A AN H I MTU_SIG [UC B 250, R I00K 78 22 S0 & S 0 .
R ETUE S BCE 10 MTU_SIG,  WIAAT LR 3t LAOE S bR £ 1 B 0 F S AL B SR I 7 W% . A
i BV SR U2 B — AR T, T 2R T A S R . AN SR U F — AR AR IR
Fibr, HLZUE FHAR R AR R R R

DE ARG EE R A, SR ARG N B BOZ R R I B 2 AR N B B N A A
P BV R AL, L3 mT A FH A 13 17 SR R[] 14 38 T P T 79225 el S B 0 R, Bl B T A —
AL TR " Success" it B 24 A (1] N o 28 A I3 300 B 28] 4 A SRR I A A T SR AR B O TR
B SRR B A IR AL O L I SR F

U FAERCE GRS, R E AR AR P BN 1, NSRS B E 1. 4T
Fe i sk OB BN 0 (IR Zh, W FESHREM B E N 1, WS HRE N H A BIMIER I LR %5 R .
TEIXFPEOLR, 18R BIZRI% 25 AL B 15 R B RE 3 B B N2 FE SR E BB N 0 (L E & RN
2 ESRERE N 0 MR E R AL O TERS LA BB SR S

B B 52 5 I 5 R BB I SE R E A . T 45 FAE L AU A B 22 2 s A

HEehrETE L E N 0. L2CAP SEHL 25 ZUHE IX Le 47

e BT S50 S IR L U G B R T P4 A . IXEEE 79 TTEET 5w . FLEIER
MREARELEIRT (B2 H S MBI RETAE EIER) BTl TRk —PMRig. s TFEEEER, K
N 0X0004.
4.5 BEEN % Code = 0X05

Bic B 2 2 0k AN B L B SR, BRARHT IR SR i iy & BB 7 o R BN B A —
ANELE S HME CRAFE) EHEN B E 1 R o DAy RIS E S5 — 4 “ad justment” o HLHI:
U SRAC B SR A A A B A% B RSV, BRI R I%E P BE AR [R]85 T R AME, (AR AT
BELEAR S BT ) AN R B X AMEL

M TR 25 R 6 I TR 45 Tk P M, 63 T 4.8 & X T RCEN B WM. 2% 120 7.1 &
LT MR 2 B R

LSB octet 0 actet 1 octet 2 octet 3 MsB
Code=0x05| Identifier Length
Source CID Flags
Result Config

Figure 4.8: Configuration Response Packet

AHREIEI U . Y7 CID, SCID, 2 75, 1ZIE & 78 &% F e NOZ N 2 A 1 & T8 g 0 . BRSO N
A 15 25 WA 20U B AR VR ARF A UG B X)o7 I BV SR e 2 IO AR A48, H. scID PLACH A 1D e i DCID.
bR 2770, W49 BoR TR AR E . R R A AL EoRTE AL

MSB LSB
‘ Reserved ‘ C ‘

Figure 4.9: Configuration Response Flags field format
A MIREHUE S, ESARE (O .
2 L2CAP SEGIHSC R Uit 2 SCRIAUN , SRS LA Ae i 1] H % i B O 0 FE A (S B3 SR AN
VA S ETEaL iR
HCMBEN I, HERRCENE R RN, X MRETRME TS HE AN E BRSNS
) — B HERIFR ST 2N 0.L2CAP S 05 0 S IX SE 4 o
iR, 25, SEREIRETERE G2, 5% 63 UK 4.7 AR SiAY -
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Result Description

0x0000 Success

0x0001 Failure — unacceptable parameters
0x0002 Failure — rejected (no reason provided)
0x0003 Failure — unknown options

0x0004 Pending
0x0005 Failure - flow spec rejected

Other Reserved

Table 4.7: Configuration Response Result codes

B BT 1ZIRA S I E S HSIR ., XEAE 79 T 5 i o E—NRINEE R (Result =
0x0000) FIEEHZLEHE (Result = 0x0004) , XEEBHASTASHMEMIRFILR (3% 82 TLEHT 5. 3)
LA RIS R P I AERT B B 2 5UE Y “adjustments” o Z55ARRE A 0X0000 [ B R AR 2 .

FE—ANARTEEZ B HRI (Result = 0x0001) I, JELESHOFME K AE N2 b HAY B2 880
RORIBAE IR IE R . ATAT/EBC B R o 1) E R B S5 B ] B S s E s mrT S e, A
MATT N iZ AR BN, W AT 7 B AR . 45 R ACAY 0X0001 ) R B AR T A v 2

FEARFIETURI (Result = 0x0003) , A5 ANHE USRI 1417 SR 3 A4 14D e T4 2R 4 Py ade T 06 2000, 5 7
Z, BRARMATRRRIEI . WRAREERAR, TEUE SRR X L RRGB IR T . RGBT AN LR TE N
H, AN RIZ RN 261X A1 SR I — S5 A

TR E AR RIS (Result = 0X0005) , — AN REJLE ST AT fE 4l L5 LA ] 3252 1 QoS 2%
Y. BH 1221 7.1.3 &=,

TEHH BT 2 2 AT, AR I8 S50 F I AR SIS 5 S
4.6 WiiERER

W T L2CAP B TE 1 3R 75 B — N W S SR ik B — MW &R RN 2. 65 TLHIIA 4.10 &R
T AWHRERAE R BCE YRR E Y UA (b TE W& 21T SCID A1 DCID VLR .

— HWT P ERE SREHAT, FTE1E L2CAP B 18 [ N E5 48 106 25 s 726 ELATART BT 1A 404 M s 504 04 25
AN — H—NEERWIFERE SRR, B A TE b ek sk HE 2 (0 25080 B 9 i 2 2008

LSB octet 0 octet 1 octet 2 octet 3 MSB
Code:0x06| Identifier Length
Destination CID Source CID

Figure 4.10: Disconnection Request Packet
H SRR E ST
DCID, 2 77, 1Z480E SC T I3 SR AR e a8 b B T 2 P 4 i A
SCID, 2 "7, ZIRE T RIRIZAE R B2 b BT 3 #6 A  E Si Re
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SCID 11 DCID 51 R kiEFH A I, HAZULE ALK g Wi IERE S E . 53 DCID A2z S 2
WCE R A, WA AT CID 25 BARRD I Ay TR 4670 B AR N & i R 0% . SR icss 2 B DCID LRC{H SCID
AGER BRI UTES, 3 KoK BRI 205 .

4.7 WiTF&ERENZ Code = 0x07

TP I A B A3 DA sk — A T R T 17 oK

LSB octet 0 octet 1 octet 2 octet 3 MSB
Code=0x07 ‘ Identifier Length
Destination CID Source CID

Figure 4.11: Disconnection Response Packet

FH R BB

DCID, 2“7, ZIHbR UVARAZ B 2 AR 75 b R A T A

SCID, 2 F4Y, IZIAREZMOZ R ) B b T8 3

DCID A1 SCID AR R FF g AVL U AR L8 B2 W T EE RS SR A% WIZR D AULHRS, fEdiics, W&
BRI 2
4.8 R5T1EK Code = 0x08

SE R T —ATe 3 L2CAP S i sk — AR . X iR RE A T Mk e sl i P mT ok bl
BREGAIE) FRF AR B e L2CAP S 06 ZR DA J2 S5F IR A0 I8 25— AT Y A S SR SR AL o B 10 mTd ) I SR
5E o W%ﬁEﬁAﬁ L2CAP S5 % g X AN N 2 o

LSB octet 0 octet 1 octet 2 octet 3 MSB

Code:0x08| Identifier ‘ Length

Data (optional)

Figure 4.12: Echo Request Packet

4.9 R¥MNZ Code = 0x09

AN B LA R, B AT R SRR R . A R AR IR T L ZE R A R AR IR
R o TR AR S HCHE S0RT e 65 1 R P RS P 7, A IR R R B -

LSB octet 0 octet 1 octet 2 octet 3 MSB

Code:0x09| Identifier ‘ Length

Data (optional)

Figure 4.13: Echo Response Packet

4.10 1‘5%%:& Code = 0x0a
B SR T MOZE B L2CAP Sl b s Sl 43 B, L2CAP Sl A Z 3 25 Fi A5 LI 2 [ J3— AN 7T
fri1 ) m* RI%AE BRI .
WA NS L2CAP S8 B 24T 26 3 15 (5 B S5 110 L2CAP S8 i P il e e 7 o B P Vi P o B B R S
A SR B L 145 R L eSS A () e O B 6 5T A«
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LSB octet 0 octet 1 octet 2 octet 3 MSB
Code=0x0A| Identifier Length
InfoType

Figure 4.14: Information Request Packet

B dsloE LA -
EERA, 279, (FRRAE T HIERFEMEELHIRM. 2% 67 7T 4.11 Hi:

Value Description

0x0001 Connectionless MTU
0x0002 Extended features supported
0x0003 Fixed Channels supported
Other Reserved

Table 4.8: InfoType definitions

L2CAP SEAFI 2% 7R [ 72 718 CID=0X0001 I & I%& 15 B84 % 0X0003 1115 BiE K, B2 —AMffE [ w2
{EIEA AR WA TR PR AE AR B 152 B o SCRF ] 5 91 2 5| /R4S T~ BR/EDR/LE BY, LE il #8 ¥ 4% o 15 B
SRS BN 228 1 F FAE [ 52 5718 CDI 2 0X0005 .

4.11 {2 MN% Code = 0XOB

— BB —Ao] HAE BAE ki, (5 B A Ak . BB AR R BR IR A0 20T DG BC 38 SR A AR A

BRI A B A B AEAR DG, B AUAE (WG BRBIASERD

LSB octet 0 octet 1 octet 2 octet 3 MSB
Code=0x0B| Identifier Length
InfoType Result

Data (optional)

Figure 4.15; Information Response Packet

AR r

BRERM: 27797, (5ERAE HOHREFEE B RSLpIRA . ZH A AE BIsR P 15 B 287K
A .

SR 27, AREE R TIERRIINE R . WERER KT, Bai e 69 TIK 4.10 & LHIEE .
ARG RRASIRE, AR gaR ) !

Value Description
0x0000 Success
0x0001 Not supported
Other Reserved

Table 4.9: Information Response Result values
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Bl o EAFEAT, BRI A A G RREAFGAFE .
XS S 20N 0X0001,  HE s 0, 5 3t v S48 (1) 15 T2 0 RE MTU, SR EAE 45 0L, 3.2 B TOE
e

X5 B 2EA N 0X0002, B & 4 775 L2CAP M EAFIEHERD . 4SS IEHERD 2% KIS BN ST FF N
L2CAP SEHIH EHFE . FFEAI A ATE 69 T 4.12 5E X L2CAP F5AEHERD

XFF15 B2RAh 00003, BRI & — > 8 FATALHU, bRESCRERIME E L2CAP B . W] A [ e e
FIFRAE 2.1 FATMIER 2.1 8. FEAEIA MG BRI HIRLE 70 U1 4.13 F T4

VER: L2CAP SEBIRRARTERRAS 1.2 201, N L2CAP RRIE R Il E: I — /M5 BIEH N 0X0002 15 ik K,
IR Bl — AN G5 AR A SRR B RLZF . L2CAP SEFIFERRAS 1.2 #] 2.1+EDR 5 —/M42 0 ¥ R R EHERY 1]
IR A=A ARBD A SRS BN

Data Length
InfoType | Data (octets)
0x0001 Connectionless MTU 2
0x0002 Extended feature mask 4
0x0003 Fixed Channels Supported 8

Table 4.10: Information Response Data fields

4.12 ¥ BAFIEHRS

S BN BRI, FHERR AR, 5% 67 71 4.11 B4, ST ANMSE 22 HE— AN 50 (1) 7
52X R WREERN 1, ZFHESCRE, WREEN 0, ZRHMEA R BT R%, TR BCR ZHT
FRAEAL LR E N 0.

69 13K 4.11 WoR FFEFRS YA TR, B — Mgt h 0-7. 4817 B R A GEIRIRA, 7150
HIAL 0 ZHFE SR /il . 7719 3 HIAL 7 e HHE R AT .

R L2CAP FHEFERDEWEF vi.2 RAel, HAEWET V11 2 ERHEN4H .

No. | Supported feature Octet | Bit
0 Flow control mode 0 0
1 Retransmission mode 0 1
2 | Bi-directional QoS' 0 2
3 Enhanced Retransmission Mode 0 3
4 Streaming Mode 0 4
o FCS Option 0 5
6 Extended Flow Specification for BR/EDR 0 6
7 Fixed Channels 0 7
8 Extended Window Size 1 0
9 Unicast Connectionless Data Reception 1 1
31 Reserved for feature mask extension 3 7

Table 4.11: Extended feature mask.

1. Peer side supports upper layer control of the Link Manager's
Bi-directional QoS, see Section 5.3 on page 82 for more
details.
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4.13 [ EEXH

g M R 1 8 T RHER I — NG, AL L2CAP SRS S R 4, (5
AR A AT 50T 9 1.L2CAP {554 Bt R 38k EL DRRE B A S R0 4180 T 9 1,98 4.12 ik T RLHERS A%
.

CID Fixed Channel Value Octet Bit
0x0000 Null identifier Shall be set to 0 0 0
0x0001 L2CAP Signaling channel Shall be set to 1 0 1
0x0002 Connectionless reception 0 — if not supported 0 2
1 —if supported
0x0003 AMP Manager Protocol 0 - if not supported 0 &
Channel 1 — if supparted
0x0004 - Reserved Shallbe settoOand | O 4-7
0x003E ignored upon receipt. | 4_g 0-7
7 0-6
0x003F AMP Test Manager 0 - if not supported 7 T

1 - if supported

Table 4.12: Fixed Channels Supported bit mask

/N L2CAP SIS 11 1E [ e A5 AL, B FA B A [ 5 SRR ST M. L2CAP S8 b
AW, B D] A TS A M A T [ I . R SRR s R T
0 i AW
4.14 B EIEIENR Code = 0x0c

Bl EER A, AR 4. 16 B, BR0EI P 5 Pk 52 1D 150 DLZE P AN 4 T G g — A4
L2CAP &iHE .

LSB octet 0 octet 1 octet 2 octet 3 MsB
Code=0x0C Identifier Length
PSM Source CID
Controller ID

Figure 4.16: Create Channel Request Packet

LEESACTEE NG N

PSM: PHBUIRSS R4, H/ls 2 7745 PSM IR EE 422 T 150 3309 k4™ & 3Ll . Fr s PSM AN
ZREAH AR VA R MR AR A AL AN 1. [FIRE, FTE PSM A 55t i A 50 15 B A A R B 1%
ST 0. XFEFCVF PSB 3R LAY 2] 16 2. PSM {E 73 APV, 28— T 2E SIG 70 Fe - Fia s Wi
FOAEEMER SIS, I H SRS KBBUHSCEE (SDP) o ZhAS /0 AC Al REFH T3 RF 2 Al e il
(52 PSM {EAE Assigned Numbers SCRSHI5E o

SCID: Y% CID, 2 “77. 8 QD AWM T KE, IFARKIZFRMBEAZN—MEE R A — BASEHAC
B, BB RIEE I SRR AR IE BIX A CID. Kk, Y8 CID ARFR T B0k A SR A2 ISR 25 1) i

EHARIRAT: 26010, 157, AR T —AMEIE R O @ i S BIER: . 5] 1D v i 4 1)
F)—MFRIRFE, JEiEE AMP & BUR IR AMPs 15 3K(AMP Manager Discover Available AMPs request) k45 .

2% PARTE, AMP Manager Protocol ¥L75 255 439 U1, % ds MR AE X B E A Ui B
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4.15 BIE(SIENE Code = 0x0d
SR MR, BRSO R, IR S A R 4. 17
PR

LSB octet 0 octet 1 octet 2 octet 3 MSB
Code=0x0D Identifier Length
Destination CID Source CID
Result Status

Figure 4.17: Create Channel Response Packet

FHR ARG -

DCID: 2 7717, ZIEE 1 s E AR NAUKIEER A . B, HE ap AREREIGE RN kL
2255 ) B o

SCID: 2 7711, IZINEE T e FRIZAS M RIE T8 i . X ME R B 5 18T R s E b scip
SR A7

SR 25, SiRRE T OIEEETE R . 4Ry 0X0000 ARG, TR 0 EERAR QIR
TEIE R R . — BRI S R, A TERIE L. 3R 4.13 58 LTI, DCID A1 SCID b
BN, 225 RIFR SRR

Result Description

0x0000 Connection successful

0x0001 Connection pending

0x0002 Connection refused - PSM not supported
0x0003 Connection refused - security block

0x0004 Connection refused - no resources available
0x0005 Connection refused - Controller ID not supported
Other Reserved

Table 4.13: Result values

WE, 2579, HUE AR R . brdnZEiiREs, IRSHENER 414 2

Value Description

0x0000 No further information available
0x0001 Authentication pending

0x0002 Authorization pending

Other Reserved

Table 4.14: Status values
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4.16 B3 EIETE R cdoe = 0XO0E3
A B RR CH RO DL R — M7 R L2CAP B M — bl L9 B 50 53 41—/l
B REERERE . L2CAP [ cmmmzzwﬁaﬁ@z B 4. 18 R T — M E 5 R, H 50 B {35

FAL R AR, WL RE B . ] 8 B IE A REAL S .
LSB octet 0 octet 1 octet 2 octet 3 MSB
Code=0x0E Identifier Length
- Dest
Initiator CID Controller ID

Figure 4.18: Move Channel Request Packet

FHORHHR 0 F

WG E TEFR IR F—ICID, 2 7 17iﬁ@A7i1£171ﬁ SRAL R WA | 1) B i 1

H g hl 2 br il s ——H E’Jh?ﬁﬂ%‘% ID, 1577, H S 1D & — A KR AR L 2% B (1) 45
AP HLBE R B2y 1D 2 iE AMP B HUR Tﬁﬁ AMPs 15 R IRAF )7 i B 45 b T 0 PR IRRT . 2% . Part
E, AMP Manager Protocol Specification on page 439, %l 25V FRBE K I EEAETE o

4.17 BINEERE Code = 0x0f

M F RN EEIERE, el RE N EIENE, ﬁﬂ%ﬁ%a‘%ﬁ%ﬁjﬁaﬁ’ﬁziﬂ
EIEER, WRAEMR . A —AMERE B ARL T 5 M g A . BRI ) & EIERET 7.7 &=
M %

B EENE B 4.19 Fis:

LSB octet0 octet 1 octet 2 octet 3 MSB
Code=0x0F Identifier Length
Initiator CID Result

Figure 4.19: Move Channel Response Packet

VI E AR IRFF——ICID: 2 775, ZIREL & AR TE T R i s LIE T . S aEIE
R AR A B E A A

G55 2 T, S5 RIBFIR B ) IE K A4 o 45 RAE Y 0X0000 s L, AR 0 (H R 81 KR
— H RIS SRR, B TER ST, R 4.15 8 L TiZIRAI T RE(E . 1CID B2 2%, 445 R
RN B PHE 4

Result Description

0x0000 Move Success

0x0001 Move Pending

0x0002 Move refused - Controller ID not supported

0x0003 Move refused - new Controller ID is same as old Con-
troller ID

0x0004 Move refused - Configuration not supported

0x0005 Move refused - Move Channel collision

0x0006 Move refused - Channel not allowed to be moved
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Result Description

Other Reserved

Table 4.15: Result values

4.18 B3 EIEINIE Code = 0X10

B N T SR BTG M2 8 B — At R A R R RS B A I S, T R % — RN
EIERIAL, XN A R, AN, A0 QoS BHUL T IR . BB
4. 20 Firw:

LSB octet 0 octet 1 octet 2 octet 3 MSB
Code=0x10 Identifier Length
Initiator CID Result

Figure 4.20: Move Channel Confirmation Packet
WA E EAR IR ——ICID: 2 7707, A& REH 3B EE R k& EEEm . ZES5B3E
TE T SR A L P R EAH ]
iR SRUERRBANE R . 25 AE 9 0X0000 Ko, AR 0 (R R B IE R K.

Result Description

0x0000 Move success - both sides succeed
0x0001 Move failure - one or both sides refuse
Other Reserved

Table 4.16: Result values

4.19 BIEEFHIAER Code = 0x11
A B — M E A, B RS BN . B RS I F i
RARIERS S TR iy & RIS 0 — B0 . Bahi il Ra e imE 4. 21 Pis.

LSB octet 0 octet 1 octet 2 octet 3 MSB
Code=0x11 Identifier Length
Initiator CID

Figure 4.21: Move Channel Confirmation Response Packet

FHORE R T

WA E TR RAF——ICID: 2 7715, 23 B & Rk 3 E A 1 5% b i) o A
4.20 EESHEHIERK Code = 0x12

%4 M LE ML RI% S LE FHL A . 05 LE ML HOST a0 BB 2 500 s R, & 0BaiH
reason {H 4 0X0000 (fAx&AReMENT) [y SFELEE N % .

HERSHE NG K VF LE ML HOST 153K — /M ISR S HU4E S . 1 LE ML HOST #2008 —MNiEH: S
BTG K AR HEER S A LE L HOST 1] RedE 3218 RSB HE i iE K S 83 s hil 28 B 418 5K .
FE 3745 HCT (%451, LE EAHLHOST 48 FI HCT LE Connection Update fir & &4k sk S5 3 H % 28 (see [Vol.
2] Part E, Section 7.8.18). 15 LE FAHL HOST #5218 KR S4, E0R K% — 45 FE 2 0X0000(Z i 45252 )i
BSHOEHNER, 5N k%45 RAE Y 0X0001 (1 R4l 0 45) (0 269
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LE MAL HOST ¥4 M LE MHLIEHIZsEalihr &, MERSHOSTEH . 75 5CFF HCT &, 1 XiEEk LE
VEREE B e A TR R IE A . (see [Vol. 2] Part E, Section 7.7.65.1). W15 LE = HLI% #2810 44 58 B e 28K,
M LE ML I 28 A2 R IEARE E] LE ML HOST.

LSB octet 0 octet 1 octet 2 octet 3 MSB
Code=0x12 |dentifier Length
Interval Min Interval Max
Slave Latency Timeout Multiplier

Figure 4.22: Connection Parameters Update Request packet

FHOCHAR 3 F

Interval Min: 2 9%, LU 7 20 S /N 34 ) b P4 -
connlintervalMin = Interval Min * 1.25 ms. [Alf& &/ METEH]: 6 2 3200 Wi, HrH—Wihy 1.25ms, BIEET 2
A~ BR/EDR KBl HE H G I RE A TR o S/ IR 20N T2 T B K TE] B

Interval Max: 27717, LRI 3008 S R #2 F 44 [A) b AR -
connintervalMax = Interval Max * 1.25 ms. [AR@ KAEVEHE]: 6 $ 3200 i, Hrh—MWi’h 1.25ms, BI%ET 2
A~ BR/EDR IR 8 H 3 BB (B A IR o i KRR 20K T8 T s /N TR o

MMLEESF: 2 2795, BURTI 7 08 XAWLER 4L
connSlavelatency= Slave Latency, AMERFIL 2072 0 2 ((connSupervisionTimeout/ connlntervalMax) -1)f]—
AME, MFTEERFE R4 25/ T 5000

R 2 7, DUy e SRR 24

connSupervisionTimeout = Timeout Multiplier * 10 ms

T 52 2R 202 10-3200 2 [A] 1 —AME.
4.21 EESHEHMNE Code = 0x13

AR HBEM LE LB KL S LE MHLE A

EFESHCEHE R B EHL HOST A% B — MERS HEHE R R LE EHL HOST
PRSNGSR, BN IR RS T ah HAs i 48 .

LSB octet 0 octet 1 octet 2 octet 3 MSB

Code=0x13 Identifier Length

Result

Figure 4.23: Connection Parameters Update Response packet

AH BRI T
gE: 27, R E TIERSHCENNE R NE . ${E 0X0000 #xE T LE FHL HOST CLafzilk
THERESH, 1M 0X0001 bR LE AL HOST FE 4415 S K.

Value Description

0x0000 Connection Parameters accepted
0x0001 Connection Parameters rejected
Other Reserved
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5. BB SHEEm

WY FRICE S HUR LA . SISO & R TR, K, — D NI IE R
JeERAEH . B 5.1 IR T kTS 5

LSB MSB

‘ type | length ‘ option data

octet 0 octet 1 “octet2  octet3

Figure 5.1: Configuration option format

FHORHEAR 0 F

FA 15T, DR AEOE TR E R S R S e X T IR R B
O- 1L TR A A IR, an ST R, IR LE L B iE K .
1-E IR, TR R, 1k T Ak SR A 3

KR 15977, KEEUE T IR EE 7K. Bk, — AN IR s A EE N 0,

IR = 123 P 2 DR TS 2R T AN
5.1 KRBT, MTU

IR IUE X T 8K SDU K/, e 1) K& A Re I3 —MEiE . A0 oxo1, HAEKER 2
T, AEAM T MTU KAMEMCAIA 145 B0 % (see Figure 5.2 on page 81). M4 B-frame K3,
[-frame & B3 AT RN T-ECE M MTU, RUONAELFE 78, L2CAP SDU K FEFN FCS BB, MRt HE(E
BT,

MTU A& — AN BE, e f— MR T LR S B S 5. B M i i 2% br AR Hh 15 26 0] LA
FEE TR — KT i/ N TR I MTU. T L2CAP S 20 S RF ACL-U 4 #E I 55/ 48 77151 MTU F
LE-U BAREERE LA/ 23 75/ MTU. SRT, —LEWFN profile BHHf 75 2L SCRFEE K MTU. 18 &/ MTU
KT L2CAP t5e/)s 48 775 MTU AL B Profile B3R 1) MTU. (33 72 : MTU W BEWYE B 425 F & & ¥ profile
. Lhln, g —ANIRS RIAL S — AN TCIRSS RIW profile MIUE4k, profile A~2ma RS & IR S 1)
L2CAP ETE I MTU, )

Pt Y/ = =
il%jtx’ 1ﬂ‘éﬂ<oooooo
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PARTC — GAP(GENERIC ACCESS PROFILE)

1 48

1.1 iR
GAP [ H bR R
BRI profile AFNVT M FEAH I X, HEFERLVEAT — R 1 75 2K o
FIR B 45 AE standby F1 connecting IRAWHAIZIT, PMRIEFERE MG IEE AN TR, HH
AfPASEILZ profile IEAT . Rl vk TR, &40 € S 2 .
NTREAPEO TR, FEAE TR, SRS AT 752 R H AR,
SCRYTE XY R AR, i [Vol. 0], Part B Section 3.1 Frid, X =Fh&&RMATF:

Device Type Description

BR/EDR Devices that support the “Basic Rate” Core Configuration (see
[Vol. 0], Part B Section 4.1)

LE only Devices that support the “Low Energy” Core Configuration (see
[Vol. 0], Part B Section 4.4)

BR/EDR/LE Devices that support the “Basic Rate and Low Energy Combined”
Core Configuration (see [Vol. 0], Part B Section 4.5)

Table 1.1: Device Types

N LE (1545 F1 BRIEDR/LE ¥ £ 2R84 R DL TAELE LE #)F(51E.

WA R IIT
Device Types Sections Support
BR/EDR 1-8, 15-18 C1
LE-only 1-3, 9-12, 15-18 C1
BR/EDR/LE 1-18 C1
C1: Mandatory to support only one device type

Table 1.2: Requirements for device types

1.2 fF 5L
1.2.1 BDEKREHFS
TEARSCRY, JuHIE profile BREH, NI 5K -
M, AR R E RS HF
O, RFAIEFFMEHF
C, REAHFAMESH
E, fUEHBRTE profile fita 4h
N/A, fRF=
TEAFRHES, shall [ RN R HEAIE R, should R/RMEFEER, may RonnlikFt.
1.2 55 EEZ E
N TH R Sk T AERE B P A A B R
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PROC 1

PROC 2

PROC 3

Figure 1.1: Arrows used in signaling diagrams

1.2.3 ERSFMIHHBE/FS
GAP il |2 HXT R E N 28, N T 5 BLE HEWMUZEHIERER X 5, AN ER 284 A
"Tgap(nnn)"

2. PR R
2.1 iR

GAP Generic Attribute Profile
Security (GATT)
M
SDP lsM) || Atribute Protocol (ATT)

Logical Link Control and Adaptation Protocol (L2CAP)

Link Manager Protocol (LMP) Link Layer (LL)

Figure 2.1: Relationship of GAP with lower layers of the Bluetooth architecture

AP R EE TR DT LA
® it
® B E AR
® B AL BERE
® AU AL B RE
2.2 hilft
2.2.1 T/E¥E BR/EDR Y3 Zrf M
5 BLE £k, Bkid.
222 THEE LE EEEN ARG
TAESE LE MEEEM R E&H 4 Fi GAP fifh
1. J"#%fffu(Broadcaster)
« WEL {4 (Observer)
. A&t (Peripheral)
. W A(Central)

B~ o
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2.2.2.1 Broadcaster fifa

i [Vol. 6], Part B Section 4. 4.2 fTE X HIRIE] #EFAFR W & TAELE Broadcaster e, WA
I, )R UAUE RIERE T, R N A RRIRRE T .
2.2.2.2 Observer fifs

1 [Vol. 6], Part B Section 4.4.3 g X WHEU ™ FEFHAF 1) 4 TAELE Observer fifh, HIFRA
Mg, ZMEFH UAEBRIWEE )1, LM A KL
2.2.2.3 Peripheral fifa

AT BEHZIR Section 13. 3 %€ I LE WEREERE 2 IEHL AR AL ERAL ] /1) % & TA/E/E Peripheral fifa.,
TAELE Peripheral & N[Vol. 6], Part B Section 4.5 ik fEES EERLRE T HIMNL. %%
AIFRAANBEEL AL, D20 E A HR IR K32 1 RE
2.2.2.4 Central fAfh

¥ Central ML T AT EIEBNLH] . TAELE Central M ERIBEAMNEN[Vol. 6],
Part B Section 4.5 iR MIEERS ZEHIRS P FIEN. ENAIE BAG BRI IERE

2.2.2.5 [ TEEZA GAP it
WRIERI B, —A WA LRI TAEEZ A GAP fifh . @Y Host 76 AL H i FE AR 208 FH AT, 32
TS R B R KA R AL
HAETE [Vol. 6], Part B Section 1.1.1 3R AV RIEEE RS ARESHE T LAAEH . &F—
A GAP M Y HL Z AN BE K 2 Th e In T B
\REGH &S
Ol IV S HF
Cili e 2 A CFF
E:BRAELEAN, ASCHF

GAP Roles when Operating over an LE Physical
Channel

Broadcaster | Observer | Peripheral | Central
Physical Layer functionality
« Transmitter Characteristics
« Receiver Characteristics O M M M
Link Layer functionality
States:

= Standby State

= Advertising State

= Scanning State

m m = =
m = m =
m m £ =
= = m =

* Initiating State

Connection State:
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» Slave Role E E M E

* Master Role E E E M

Advertising event types:

= Connectable undirected event E E M E

= Connectable directed event E E 0] E

« Non-connectable undirected M E O E
event

« Scannable undirected event O E O E

Scanning type:
= Passive scanning E M E 0]
= Active scanning E O E C1

Link Layer control procedures:

* Connection Update procedure E E M M
* Channel Map Update procedure E E M M
* Encryption procedure E E O (0]
* Feature Exchange procedure E E M M
+ Version Exchange procedure E E M M
* Termination procedure E E M M

C1: If passive scanning is supported then active scanning is optional, otherwise active scan-
ning is mandatory.

Table 2.1: Physical Layer and Link Layer functionality for GAP roles when operating over an LE
physical channel

2.3 AP ERMER

W P 8 Ay e 5 e AT IS e . BB AN E R B A e i —REIO N, BN
ZEe IR BB R AT ARG A ThRe. BN R] FKRS I — RN, BT AR ER:
IR RG] FAEH P #0 E AR & AR e, Sl i R AR A .
2.4 profile 4 [

GAP R EAG 4K, (EMHmIDTT R TS84, I HRGAER 0 Z 0.

GAP & X2 dEMR S SR profile TAEBER, {HMNH profile W] LAMEH] GAP, JF-SEI 2 AN H
profile,

GAP & AL R AE AT AR TR A, w24 AE R IR I T B AR ThRg. U LTS
T8 B A T E RN A AL P AR

GAP JE X 1 Ui 75 AN B [ ST ) — AL B AARE LA D s e
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2.5 —E

W R L TURIE S GAP ) — ik J @ .

WA A AE ST W e, NAZMH AN GRS, DAMRIES GAP 76 H A B2 I FEZ -

GAP Fr A sl ZE R I Th e b it e L7 LB [RIRE, AT SCREFIA 264 A SR Dh Rt B 8 LS
Mo P SRIISCRE, AT IESCREATE S5 SCRPL AL & 72 35 A VIR AR BR ) — 5555

2.6 HEER

BR/EDR Al BR/IEDR/LE ¥ 257404 Z5ifE BRIEDR &4 L #i ] SDP AR5 KBl S8l ATT R4
BR/EDR % £ IS WA 201 tH 2 S B GAP.

BR/EDR/LE #iI LE-only (FRA5) 1% 2 R BRI AE LE {40 FAST A GATT sBiRSS & H. LE-only &4 W40
S ATT.

3. APENOEX

SLAFEOE
TEARRRAER S SUR, P DR T RCE S PR &4, W AR RSB RS 7.
AN ST 2R T B M ) — A i
BR/EDR Al LE Y5 {5 18 RE%A G S 01, LA [ P R E RO R 2 5. % %
FEEIXRE) BRIEDR A1l LE MBS 38 b SeBLRIAIER: .

3.2 FSHHR
3.2.1 57 % %4 (BD_ADDR)

3.2.1.1 EX
WA AR IR IS 15 B MR . & T/EAE BR/IEDR W) B(EIE, & Hhhb a2 W 7 Hidik
(BD_ADDR), &% [Vol. 2], Part B Section 1.2, ¥#hhbfEHAT B4 & BT FERE MK K15
BD_ADDR ##fi Section 9.2 37,

3.2.1.1.1 LE-only W REWE F 1% - #hdik

LE-only % # 8 NZ i A A St bk s BE N Ut hE . A Jtsthhl N 1% % B 2 BD_ADDR. AL SCAE
Section 10.8.LE-only MiZ3(#F Section 10. 7 & XHIFAAFEME, XLEER AR ETRE Section 10.8.2 &
SCRFAA B Ml SR

3.2.1.1.2 BR/EDR/LE % 7% (XU (15 o Hhhik

BR/EDR/LE 445" 1%7F BR/EDR #JH5i& 1% /Hl BD_ADDR, F7E LE ¥FRf5 8l A JL ik sk, A3
B bl N 1% 1% B O BD_ADDR. BR/EDR/LE W &2 N iZAENEIE L FENL B #24 Huhl 5 BLE B BE & 8 5 — 4>
BR/EDR/LE WU 15 £ 4%

3.2.1.2 APEBEOBERIE
MIE A HibESE Ul JE9548 2, Bluetooth Device Address ARiEF#HEH .

3.2.1.3 iR

F BB, B HHHCA 48 fIfFAE, U0 [Vol. 2], Part B Section 1.2 & Y. FEHEE, ALt
FIFEHL L 48 A7 sihE AT .

fE Ul 2, Wb ROZ L 12 A HEX P8R AFAE, LY U L85, Wi'000C3E3A4B69'8Y,
'00:0C:3E:3A:4B:69'. 7£ Ul )=, AL %d LA H RPN, 4016, sy 0x10.
322 MFR&4
3.2.2.1 X

WA KL TR T EREC. T BRIEDR W&, WA %M LMP_name_req FN & i
LMP_name_res JR[Al. 1 LE-only W &, WA W& AIRAFAE Section 12. 1 & L& &L FPEF.
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3.2.2.1.1 BR/EDR/LE W44 W5 F ¥ £ 44
BR/EDR/LE % B WAH —/NMAMMEF W& 4, ZR&4NZEHT®&4 RIIEEE TR,
%t BR/IEDR #FH{ZiE, %444 44 IMP name res H1. X T LE #)F(5i4, A/LAM Section 12.1
S S #% 24 R S
W WRB A SR BRIEDR ) ATT, ALl BR/EDR ) ATT B &4 .

3.2.2.2 AFEOEAE
MR Ul BIE e Fi%4, Bluetooth Device Name iXASAE R4 43 F o

3.2.2.3 #ik
W T4 0] DAL 248 75, % [Vol. 2], Part CSection 4. 3.5, &4 MNiZ%PL UTF-8 4whd.
WA A REAT HE — M R A A RE 8 AL BEOK TR 40 NI T &4 . WA E R & ERREE /1 b
HIRE], ErTaE R AT 20 M ERF
3.2.3 WA %

3.23.1 EX

W % 1R8BS TR AN IS T A FA EAAE . A TR fE b, D= A9
B IE R,

PIN ZH4 0] A Ul Z5 N, W AJREfEAEE R &, EulnBih 1k — AN %E AML A DU A TR 5
T

3.23.2 AP RERAARE
W PIN fEFH P L E#HE €, AR1E Bluetooth Passkey ##E {5 H .

3.2.3.3 ik

WA EHE - RARNE T £ LEAEWMARMEIN, 1. TS fiinsegs, 2. HTsg
fic %sf

X T 1 BRI A O AN B, W OF S 2 6 M2 000000-999999 H ) — N EER. XN EE AR
WEI S — I Bowdm N, FTInZmcsf AO, 80 [Vol. 3], Part H Section 2.3.5 & XHinZ&#Hd TK
18,

ST ECY, 5% Section 17. 2on page 399, W7 PIN FEAFRKE LA AFEFIFRIM. PINBB
TR, PINUI T/ %05, PINBB F[1JH TER X T2 bt B a3

PIN B3 0] g =ik 16 NF4F. N T RIATE I UZHNE, PIN B2 16 M. nJ248 1 PIN Fi%
i Unicode 0x00-0x7f 2 [8] ({1 BREL B . Wb PIN A13% 10 #EHIBE, X L6 8dE B 1% A4 Unicode
HHL T SRR .

T BB RS A TE, [ E A PIN AR AR PIN B i% R 1 10 3680 4R

U & SCRFH B Y Unicode 0x00-0xT7f YEFI 747, H'E Unicode ARRE AT LIEH, BRT
0xff00-Oxffef 2 A= T A4 v 4 XA REAS FH A

%15”:

Corresponding PINgg[0..length-1]
User-entered code (value as a sequence of octets in hexadecimal notation)

'0196554200906493" | length = 16, value = 0x30 0x31 0x39 0x36 0x35 0x35 0x34 0x32
0x30 0x30 0x39 0x30 0x36 0x34 0x39 0x33

'Barnelitteratur’ length = 16, value = 0x42 0xC3 0xB8 0x72 0x6e 0x65 0x6c 0x69
0x74 0x74 0x65 0x72 0x61 0x74 Ox75 0x72
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3.2.4 B&MAE

3.2.4.1 EX
BRI RIIFE PRI — NS, b T SO P s 2 SR AT — Al 45 28 7,
3.2.4.2 AF#EORE
BWEAFRP RS EUE BN AZFN Bluetooth Device Class (U= BRI E ) 13 % Fh2538) A1 Bluetooth
Service Type(MR%5FEAIR) . W5 A B A& TR AT F k55 KR BLAE W R 1k 1K) GAP HE X
https://www. bluetooth. org/en-us/specification/assigned—numbers

M FHAE W T B RIS T AR 5 R IR 515 B, Bluetooth Device Type ##%fHH .

3.2.4.3 iR
W Fh 2 https://www. bluetooth. org/en—us/specification/assigned—numbers H1 %€ X f{—A4M

. U & MG RLE UL ERIRER R E L.
3.2.4.4 H#

—UR R ATREIR L T — A MIMRSS, I HIE A E RIS AT RE AN R B R MR . PRI, e
RN SCREA T — X — IR Fo BRI B A A A SN T TN B &2 15 SRR 8 IS5 o
FEARSS RBE RPATHT, EFTRERH THR et e rT BESCRF A B IIR ST, JFATREA] THR S P fE— i &
AR R TR 55 o

3.3 Hoxf

1 BRIEDR WUFE 6RO 1 LMP 2252 Sk LE BB G Ot phy I3 38 1 S, VA 2% [Vol.
3], Part Il Section 2.3. JEiEHI PGS AZER AN B 4 2 1R QIR B IS8t (B 51 AE, 5%
FE 7 BT SV 4L 5 AL ) O B S T SR N B S R, B 50 D B B B T 3, R
5 LR A T .

9. LE WE EIEMMHTIEEAMLETE

— LR A (R RN AL HR R AR T REAE LE W0BRA50E B AR 047 . NITE LE WEE{5 18 2 R R Ab 28
W E T FdaE
1o T BRI 2 A PR RS
2. RO AN B
3. EFEAE AL B
4. e AR R
A AR AR B2 (BRI, (H SR SRAH S, R TR 2 0k 4 ok VA BB (S #8T5
FREAFRAR A A . B RRARD] DLt T P BB E 80L& 1 B BT A0 BIEEAFR H . E3AT LA
AR R AR AR AT, Host BiiZf#H [Vol. 6], Part B Section 4.6 5 XA HIAE RS R4 1L (S B B
45 o
9.1 [T HEE AT LR AL RFE
IR RO SR A 3R VPN 2 T 3B S DU e iy e 4 07 sOBAE o SRR FE AW 82 A BRI
TR TAEAETE 2 GAP f (o) d 4 R R -

Broadcast Mode and Observation

procedure Ref. Broadcaster Observer
Broadcast mode 911 M E
Observation procedure 9.1.2 E M

Table 9.1: Broadcast mode and Observation procedure Requirements
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9.1.1 | 3B

9.1.1.1 X
R SR TR B A I R RO T AR 1 T ik
9.1.1.2 %M

FET R B A5 200 ] AAEAS i) i 423 E 5 [m) ) R AR e A i 1wy R S b Rk 28

] HEEAEROZ A Section 11 € LI #EEE (AD) RS Kb o 78] #BAEA 15 24 % B B Section
11. 1.3 B X AD() #EEE) BY 'LE General Discoverable Mode' #r:EB{'LE Limited Discoverable
Mode's

HJEBhEEFL, W Section 10.7 frg X, HB# TARLE #E/I, Host N i%$#% Section 10.8. 2.2 & X
AR AT A3 AL A itk . Host S 12T B 42 ] 258450 R 20 A B RA G B A5OSR T R B k.
25 EBEAL, Host MiZ% Tgap (private addr_init) R #%, JFACEISHIA M H AL/ FS b Moy # i 4
M. 4 Tgap (private addr int) @R a3 H, Host MiZEE EHIFIEE. WANEELE BT K
KRS WRBEFZLRBNERE R, WREMIERRE CaRS, WAL HME—RNE,

R HSCR BB A4 AN SCRE RO I SR 25 2 5 . RO RS A REX 43 [Vol. 3], Part H
SE SN PR )38 . B X 43 m) Be b A AMAL L WA B R A BT
9.1.2 WAL
9.1.2.1 X

WS BRERAE T MRIE T R A I R A BTG I R R 0TV

9.1.2.2 %/

PAT WG A BE (1) ¥ 2% 1T Re A A S fak = ah a4 D o #E 4F

PAT WG B (1) ¥ 2% 1T Bt 2 R DA CAE e FR S =8 T il e vy R A i s K
RN B HEE . UPAT W EEAC R () B A AE ) R A R BRI R — A1 o R bk, 15096 T R IE
if Section 10.8. 2.3 & 7 AL A bk i Srim AR AT iZ AL AT ML

Section 10. 7 & M HIHAT M S AL B GRS AL 152 8%, A BN, ROZ A B — AN il AL A Bkl i
N EHE. AR AR RN Section 10.8. 2.1 % Y.

TR (R A RSB IE O T, Blos & SOz AE s i3 B 2 0 JE D BE LAE Host
Pl i 2R R R A ) R AR

R TAETE SRR I 28 A SOOI 25 (2 A4 50, RN IZ AN B8 A BB X 7 In & HL 48 7E [Vol
3], Part H Section 3.6.1 & X[M#% 8. %X 50l LA H 4M R B %A B RS AT

9.2 RIEAFAE R

BT 0 4% A% 8 R T o BB B b — AN T S B o 1T o B 1 48 46 L 22 58 R 1T ¢ B
BB TR BAE . 7R T SR I R A R T DU R . T 300 P ¢ B R ) T R B 2 1 4
AT DU AT R B A B 3. 4 B2 R I A T Section 9. 2.5 52 SUIIPR I B BLAFEEL Section 9. 2. 6
& SR FI R IR

9.2.1 EX
Discovery modes and procedures Ref. Peripheral Central
Non-Discoverable mode 9.2.2 M E
Limited Discoverable mode 9.23 o] E
General Discoverable mode 9.24 c1 E
Limited Discovery procedure 9.2.5 E o]
General Discovery procedure 9.2.6 E M
Name Discovery procedure 927 o] o]
C1: if limited discoverable mode is not supported then general discoverable
mode is mandatory, else optional.

Table 9.2: Device discovery requirements
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9.2.2 AR RIER,

9.2.2.1 #iR

e B AN AT R BIAGE 2 ) B A AN AT DA B AT 308 P R UL R R R i A AR ) e A R 31
9.2.2.2 %t

TARAEA TR IR B2 Rk A =B AL AD KUK ‘LE General Discoverable Mode’
Fr&El ‘LE Limited Discoverable Mode’ Frii. TEARIEEAINAME AT BE A IEA AR 2 17 ARk
CIESEGE| A N = 2 O 3w R X
9.2.3 FR#IRIMEK

9.2.3.1 ik
e B g PR A A UG 3 6 T LA e AT IR ) e 58 R IR A D B0 45 2 — A B ) A B ] o 389 1
Blo AP AT B A — 52 I 18] N ORI, BRI AT BASE AR A

9.2.3.2 %M
YR AIEIME A BRI, WA AT RESCRERR S r R . JIR KR A, WRABRERMA,
A& W ATASRE S IR R AR
FEBR ) T A I R 2 AOE AN A & FR S, nT R AR a) R AR E ] i R E ) A
MR TEBREI SO, WK K% Section 11. 1.3 58 XA brE ) AD 258 B, 1X88hn
LR T
1. LE FR#IAIR B AR S AR E A 1
2. LE AR DU Chr B T BN O
3. LE-only % &M iZi1% & ‘BR/EDR Not Supported” f7A4 1, % HE ‘Simultaneous LE and BR/EDR
to Same Device Capable (Controller)’ N0, ®E ‘Simultaneous LE and BR/EDR to Same
Device Capable (Host)’ A 0.
IR B HE AT AD SR DA B8 B PRIE R
1. Section 11.1.5 & X ) AD KA DA EL
2. Section 11.1.2 5 ] AD SEBUA M4
3. Section 11. 1.1 % X[ AD JERfiR55 UUID
4. Section 11. 1.7 & S f AD B AL IEEHE [F] K% G
B R FRAE R 1) T R B A BE T Tgap (1im_adv_timeout) .
MBS AE R T R I, Host 4% T THIfC B 34 i 4% «
1. Host WAV B #Rid SE TG L “ N pirdy B A BT Sl AR 3R 7
2. Host @i B &/ %A fE N TGAP (1im disc_adv_int min)
3. Host F K E &) #ERIFE A TGAP (1im disc_adv_int max)
WA PO ORRFE PRI P R A, B2 € 14280 Host Hh 5=
R A AEBR AT A, HAEARE A AT R, T RR IR BRI (2 4% Section 9. 3.4 W HE.
WA E PR A RIS UANGE I B LE Limited Discoverable #rEF0 LE General Discoverable #i
HAH1.
TR I SO s UORAE T B, SRS S E BUBHE R R A R
TR T HBIA) RS e B2 T 2 T #6550k A LIS [A] 1)~ F 45
9.2.4 FHA A RIEK
9.2.4.1 #ik
A% O B AR FH R DA X H BO7E TR T8 B R AR I A & R 3 o 38 AR IS =0 T TRl
Al R AR
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9.2.4.2 %M
BN T, RSB AT R B, SRR, IR At WER AN SR E
AR IR

WA AE I T R IR R IE AN TR i, nraaE e ) R el i 4k e m )
MrEE A RIS, WA RIS Section 11. 1.3 8 X HIEL & AD R ER T #EEHE, XLhrd
LI
1. LE BRI &I hR £ E N 0
2. LE @A R AR S E N 1
3. LE-only % #2804 1% & ‘BR/EDR Not Supported’ #r&EN 1, %% E ‘Simultaneous LE and BR/EDR
to Same Device Capable (Controller)’ N0, WHE ‘SimultaneousLE and BR/EDR to Same Device
Capable (Host)’” N 0.
IR AR B FE A R ) AD 285, RIS AR PR R
1. Section 11.1.5 & X ] AD MK 5 ThFR &%
2. Section 11.1.2 & X1 AD AU AN 4
3. Section 11. 1.1 5 X[¥ AD &AL fk 5 UUID
4. Section 11. 1.7 5& X ] AD A NI Rz H] b it
MR EAEIEA AT RIS, Host #0017 Bl B %) 4%
1. Host W2l B frid yEseng « DUG IR pr A W& I AEBaE K7
2. Host 3 B/ ¥&EIFE N TGAP (gen disc adv int min)
3. Host i E i KJ FEEFEA TGAP (gen_disc_adv_int_max)
WA W AURRF L@ A R IR, B B 1 B2 Host HR Wiz Ak =X
U SRR A 8 FH O] R I RN 1) i) I BN v S, ) R B [ 8] B BB 3% Section 9. 3.3
wWE.
WAL ] KA ZIANRE W B LE Limited Discoverable #r&EFI LE General Discoverable
Fr&EN Lo
TR A R AR SO ) R T, SRR UORAE R
TEE ) RIAT R R A% 98 A2 Th 2R AR A1 U4 R A IS A1) P-4
9.2.5 PRH#IFTRIALEE
9.2.5.1 #id
VA& AT BR 1) AT A I R e U I 26 BR i ] R IS B 4 I e g ik, T St A= 4 1 2 25080 o

Perinhera|
Central Peripheral’
make general discoverable
start scanning make limited discoverable
| -

advertising event (‘limited’)

advertising event (‘general’)

stop scanning

list of limited
discoverable
mode

devices only

Figure 9.1: A Central performing limited discovery procedure discovering Peripherals in the limited
discoverable mode
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9.2.5.2 %/t
MR RAE, WA RFREI RN, M%&) #, W, SUME A, RARAR
FEPR G A IRAR .
2 Host $UATBRHI R BIRE, Host #2001 T Aic & 4% il 4% :
1. Host W2tk B JESRRE UL “ B ) #
2. Host 21315 B FH A FE N TGAP (1im_disc_scan_int)
3. Host 2% & % 0~ TGAP (1im disc scan wind)
4. Host 1T B 2 H #3450 H 3044
Host DGR3 48 ) #8509+ 2 URFSE TGAP (1im_disc scan min), B&AE Host A W FR 1 A B

Host 4 iR 56 ) 35 b () AD 2R 80kRE . 5E AD B BUbREMELE, H LE [R#IRIMTIEERERN 1,
M Host A2 AR AN — AR R B &, A ) FEEH 1 8 2% . Section 11. 1. 3 & LI AD KEMbrE.
IR AT B AT R A HE AD RAERE, ol UUID AD 25%8Y, RSTThZHSE AD 26781, A4 AD
KA, MWHLEBEEBEIE B AD 257, Host AJHELE Section 9. 3 5 X HTARN % B2 7 37 i AR A 38 rp 4 FH 3 e i
P,
9.2.6 B KA

9.2.6.1 ik
B PAT I8 T A I AL B M AE B A T A B o P P e A s e s v a i i, T F8 8 A 431

oty
VRS /P
Perinhera
Central Peripheral’
make general discoverable
start scanning make limited discoverable
R e - -
advertising event (‘limited’)
advertising event (‘general’)
stop scanning
list of all
limited and
general
discoverable
mode
devit
Figure 9.2: A Central performing general discovery procedure discovering Peripherals in the limited
discoverable mode and general discoverable mode.
9.2.6.2 %Mt

YA ERMEO, WA SCFREHA KA. & #, WEEIME A E AN BE SR FH K
LS
2 Host $h47 38 H R B RE , Host FC B 326 280 T -
1. Host 21k BIHRILIESRIE UL “ BT T g
2. Host 215 % B 48] FE A TGAP (gen disc scan int)
3. Host 2% % B 4% 1A TGAP (gen disc scan wind)
4, Host 25T B ¥4 il #4024
Host DA a6 348 ) # 0 H 24k 270 TGAP (gen_disc scan min) o IX/MCFRIFE AT BE#E Host i -
HT
Host W42 £ ) #EFui L i) AD 288 bs & 2R AD 2R BFREAFTE H. LE General Discoverable Mode

Fr&EB LE Limited Discoverable Mode Fri&i%E N 1, M Host 225l ik g & vl KIS, &0 %%
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e 2 . TR I AT IEEORE AL AT R A e AD 28, ELfit UUID AD KA, RETTh R EE AD
R, AHs4, AD 58, ANLEREFBETEHE AD 25751, Host A BE7E Section 9. 3 % SRATAA[ 4R ST IR FE Ak
A fef I R

9.2.7 WHE BRI

9.2.7.1 2
B A R BLAL B TR BOZ RE W] IEH B2 B P B8 44

9.2.7.2 %At
A SR T PR A LA B FH A IR 5 Y SRR e B & 44, WIAE % 44 R AL B AT BE R AT
WA % R AR 4% LR AT
1. Host %Zif H Section 9.3 & MR EE LTk — L — AN IR
2. Host 20U F UUTD “FRFE2 LK GATT IR RS I e £ 44 1
3. HEEEAREAE GATT JMAR S RUG 1 W
9.3 EEMAMMERRE
BRI B e VR 5 00— MR L — iR,
7858 AR AR, AN % AT RESCRE Section 10. 7 %8 HIBSAAVEEME. EWATRECRE S50 R
FH T30 F R BURAR 1) B FARF ME R AN
LK OEEE, BRSO RET IERES R R 88 AT e A h W e AR b b i
o CIFREBAE AL BRRE I 15 28 R 8 L F 3K
9.3.1 Requirements

Connection
Modes and
Procedures Ref. Peripheral | Central Broadcaster | Observer

MNon-connect- 9.3.2 M E M M
able mode

Directed con- 9.3.3 (0] E E E
nectable mode

Undirected con- | 9.3.4 M E E E
nectable mode

Auto connection | 8.3.5 E (0] E E
establishment
procedure

General connec- | 9.3.6 E C1 E E
tion establish-
ment procedure

Selective con- 9.3.7 E (0] E E
nection estab-
lishment
procedure

Direct connec- 9.38 E M E E
tion establish-
ment procedure

Connection 9.3.9 (0] M E E
parameter
update proce-
dure

Terminate con- 9310 (M M E E
nection proce-
dure

C1: Mandatory if privacy feature is supported, else optional

Table 9.3: Connection modes and procedures requirements
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9.3.2 AAIEEMEN

9.3.2.1 #ik
BEAAEAN T R A A8 ISR R T

9.3.2.2 %A%

MRS A, A SRR, BT B WA OARRERET A, H R &EEIAN
SCREA T EEAR A

WAATE) 1, WEMOAREEER, B, WIS &R,

AN LS TEA B 2T B ROE A Al E R W) i AR T R ) R A
9.3.3 EIEEER

9.3.3.1 #iid

B AE SE A P E R AL ATHE M RE AT 1 B3 B SLURE B8 FE R SRR (1 R A 1R OS2
R
9.3.3.2 %fF

LR AE MBI O AT BE S E Al AR I XML iU BEF 0 7 e s bk A& SR I 0L
HEEA R, WER TR, WA SRE A AR

Peripheral Host checks for the

presence of ‘Paripheral Privacy Flag Mot present

disabled —

anabled

Mot present———

Yes present Host uses:
Adv_add = static or public addrass
Init_add = pear davice addrass

Host uses:
Adv_add = reconnection addrass
Init_add = reconnection addrass

Directed connectabla Directed connectabla
mode ands after 1.28s mode ands after 1.28s

Figure 9.3: Flow chart for a device entering the direcfed connectable mode
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Host 1 A€ [a] iR AT LR LB
1. M RANS RIS AL T A%, Host W ZiAbFH A% 2, 75 Host 425 Ab FH 4L 1% 5
2. WIRASNEEERFRE R E N 1, Host MAIATELIE 3, 7 MALF D 5
3. WIREER N T AR RS, Host MAIANEED IR 4, FNAHESIES
4. Host {87 FH B HE I £E 58 [7) ] 1452 ) 3 S TP SO I AR A0 T 2% ik A 36 3 v e Hhuik « Host

WAL IR 6.
5. Host {5 F ## A BLA SE RO T 45 Hikik . Host 18 CL 48 W& MO BT 46 1035 Hi ki, Host
WAL IR 6.

6. Host 2% FHC E = H2%: S/ #E R 1 EN TGAP (dir_conn_adv_int min) , f K #%
[a)fE 1% BN TGAP (dir conn adv int max) . Host 200 B 32 1) 25 DA &k 15 58 ) n i B #5544
TR MRAIEE R A ERR RN T AN ER, WAz N BR SRR (B3
) .
9.3.4 dExE FI M ERER
9.3.4.1 #{#iA
A% E AR E [ AT SE AR SO BRI RS TR AT B B B i O R B A B i SRR I B & R R R .
9.3.4.2 %M
YA, WA UICFFEC R AT IEEAR . &I 1, WERal B, w&SE I
Fr Ak e A Al R

Figurs 9.4: Flow chart for a device anfering the undirected connectsble mode
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Host 1 N JE € [A) ] AR L Z0 AT T 1 120 3R
1. WERANAERRFARR EAFAE, Host M AUANEE D IR 2, AT IE 4
2. WERAMEEEAAREE Y 1, RIRSFAfERE, Host M ZIAbEE DR 3, ML IR 4
3. Host LZiffi | Section 10. 8. 2. 2 5& LI ] 73 AL ik A= pleid #2248 s m] 73 i FAA Hiudik . Host
WY B eI 8% K T2 T TGAP (private addr int) , Host 520 7E A& BEIEE A1) 3 0 P ic B 5
i g3 A FH iR A A HhESCA ) HE b hE . Host B 0% &) R pESEms DL < AL PR IRRR R i % 10
FANERAE R B A FTE A IR ADEEAE R 7 o Host 20 C B 15 ) 2% Ak R g 1) n] i
A, LR E SN #/ERIE A TGAP (undir_conn_adv_int min) , HKJ HEHLEEIBE A
TGAP (undir conn adv int max). WIHREAFAZEIE, W] Host 2AZ1AK % TGAP (private addr int) %&
I 25 AL B PR 4. 24 TGAP (private_addr_int) g, Host 26200 B #i de45 1k HR JF &
2L 3
4. Host {8 A HL 1% 2 50 S BRA FL RO T s s ik . Host 22 400 B 42 il B /N #8 8] B
TGAP (undir conn adv int min) , B AJ #E[AFE N TGAP (undir conn adv int max). Host W%
JiC B 45 ) 28 AR AR E ) R WA
W BWATERE A U L — N, WRRR iz AR N BIA R (8%
) .
9.35 HENERRIHE
9.3.5.1 #iid
H BN UOE FE SOV Host I B 428 ) 28 75 € 7] nE R AR i ) A X 3 20 5 — el AN R
TSR, BEHIES TP IR RRRH AR b . XA IR AT GG AL e g MR RER . RS E
B 5 B Mk 5 PR R B 1) VA tiu DT T R 1 % J 7 — i
9.3.5.2 %M
MR RAE, WETTRE R AZNERE M. QS E /K, WEREIMLM e, RIS
FFEH SERR L.

Figure 9.5: Flow chart for a device irng the aut
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24 Host 047 H sl IE R LA, Host #2207 e B 12 25 -
1. Host 2K B S s & 1k 51 3R 5 NHRER
+ Host 2% B E T IESREE DL “AbFHR B PR R T B A e I T e iR R
+ Host ZE iV B f/NERERIFE N TGAP (conn_est _int min).
.« Host Z % B i Ki&E#H BN TGAP (conn_est_int_max)
Host &35 & ML A7 4 TGAP (conn_est latency)
Host 23X B 336 FE N TGAP (auto conn est scan int), HixBEFFHE ON
TGAP (auto conn est scan wind)
7. Host UAWIENERE . X T Section 10. 7 & L HIFSFAF RERI % %5, Host LA H AE 7 fiFA A
Hoht .
YR B Host U IBTRAR I, IX NIRRT
9.3.6 EHEREILTRE
9.3.6.1 ##iid
I8 AR I R AoV Host 576 € [ n] I B R 8 1) Al IE i U A S SR G TR I IR T
.
9.3.6.2 %/
MR ETE LA, RS TR AR, W WIS el FE B mAE, BN A E R At
AR SCRFIB A B L . SRS, WEEOM A, W& DA R R

o O A W DN
PR

yes

Host sets inktiator's fiker palicy to:
‘ignore the White List and process connactable

Host sels the selecied

Figure 9.6: Flow chart for & device parforming the general connection estasblizhment proce dures
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2 Host $UAT I8 FERE LR, Host #2407 F e B 4% | 4%
1. Host 2k BRI JERIS UL “AeBRra T s
2. Host 3 150% B 4 7] B8 N TGAP (gen _conn_est_scan_int).
3. Host i B4 TN TGAP (gen_conn_est _scan wind).
4. Host AR A T4 Section 10. 7 & X HIBRAAEREI AN, Wi Host 75 E B4,
Host WA Zitfd F HE 73 i AL A Rtk

UIRA B SCRFRRAL R YL, H Host BNl il Ah A bk i) B2 %, Host R REEIE AT Section
10. 8. 2. 3 & X “ AT ARG HOBEAE ” AT XA T A FAAE Hhk o AN SRAREHT T, Host AN R I ¥ 4% 2
TN, 75 A T ¥ 45 4t 285

2 Host &I —/N &, Host 1 2230082, Host W 2145 1B 434, 48 FH e el i B2 L Im AR AG 82

S HFRR AR E ) Host 1 ‘Peripheral Privacy Flag” WEN 1 W& TiER:, F it Host
WL B — AN B B L, AE 321 Host A28 AT ART I FH 504 i B 38 M B et I R AR . AR B A
HE B L, a0 R S bk A BT .

WRFWASCFEFL, HEw Host fil ‘Peripheral Privacy Flag” WEN1 W& EEE, =
¥ Host F] A& & Peripheral Privacy ARl 0. WIS F ¥ Host AREEEIEAME GRS, FRHEAEHS
HMRIERE .

YR B Host FIBTRLRE, X ANFUREAE BT
9.3.7 IEFEMEERE LRE

9.3.7.1 #iR

MR PR ST URRE UV Host AP R iR AT A 4 I B S B W T 0 %
9.3.7.2 %M

Y EAE WA, WA TR SRR AR BT AR . SRR 3G, WA A, A2 S
PRI I B TR

) Host PATIEFEVEEFLMAE, Host %40 T e B 4545 -
1. Host W2 ik B F2 (1 W A5t bk 51 3R 5 N MRRERR
2. Host 2 B JEREE DL« HALH PR R 1)) i F4”
3. Host Z13 % B 4] FE A TGAP (sel conn est scan int)
4. Host i 1% &4 0N TGAP (sel _conn_est_scan_wind)
5. Host W23 2h = s # sl 434
2 Host &I — /M IER 2%, Host 45 (b33 4, 8 A A & R B S 300 8 In) i fe g 5T
MRS
YR O HE LB Host TR, X ANARR BT
9.3.8 EFEERINHE

9.3.8.1 ik

SE [ EFE R ST R SO VF Host AL/ Y G IR BB R B S 8 W & 32
9.3.8.2 %t

MG RAE, AU R B EREIRAE. JR&E 1, Wit At, ekl
R € B ST

2 Host $047 & MEREE L URE, Host 42001 N B 4551 45«
1. Host 255 B I UAAL I I8 SRS DL M PRAE SR P I 1 4 A2 El Host i (1 54N 1 45 1A T
ERET R
2. Host 547115 B e S 1k Ay ide e 4% bk
3. Host L4015 B 7 H: % 4 G RAL B S50
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Host U] aEL — ARz, XFT Section 10. 7 & HIBSFAERE, Host LAZ5Ad AN 0] i AL 4a Huhik e
MEREE ST SR EE Host HR WAL FE, iR R K.
9.3.9 EESHEHNE

9.3.9.1 #id
EEREZHCERAE FoVr AMB e BE B O S IER R B R RS
9.3.9.2 %+

MWL BAE, BRDISCFRERSHE e, QAN AT, B0 RS FRERSH0E
R . WAL e g2 M, WAL RRE SR e

FRVIEAERES R R AL UE ] [Vol. 6], Part B Section 5. 1.1 & XA 7 RIVIEESEL
HE I 2 1 BRI

ANE R HEE RS BUE R ZE ] [Vol. 1], Part A Section 4.2 & X WA ERIEHESH
L2CAP EHZZHEHE Rin 2. INRZEILTE—/ L2CAP &35 500 357 N & I B 10
TGAP (conn_param_timeout) Py &% L2CAP S H W FiE R4 . WMAIEESHA ZIMEFTIER), sk
WAl REMI R, FEEIRIHE RIS . AMEROZ RVF R4S HERE IR R 2% .
9.3.10 FHIERERE

9.3.10.1 iR
o T IR TR ARE AL B A4 Host W 5 506 7 IS .
9.3.10.2 %%
TR RIS R P TR AR, | A 8245 11 R A W B A
Host #JiG4k P WERRAZ L IE ] [Vol. 6], Part B Section 5. 1.6 & M HEEEEZE WL

9.4 gpse A A b HE

UhsE, FOVFTIANI A AR BTG (S B A — MEAEIE K.  [Vol. 3], Part H Section
9. 4. 1 5E LRI B AT GE FRE R R (5 8. B A EREE (5, TR & DAY s e D21
oo
USRS, RTERER, 4R, g R A AR TS R . SRR R A
BB A4 SR F

9.4.1 Requirements

Bonding Ref. Peripheral | Central
Non-Bondable mode 942 M M
Bondable mode 9.4.3 0] (o}
Bonding procedure 944 (0] (0]

Table 9.4: Bonding Compliance Requirements

9.4.2 .1 AR

WA E XA VS A I — M RIS E
9.4.2.2 %M

LA ERE B, BRI E R W BB A SCREIN 2 2 SRS xS, ik
BN ATEATT G E

RTINS HEC, Host 4411% B Bonding Flags N [Vol. 3], Part H Section 3.5.1 & X
“ghw” , HEhwEE AR a7 i .
9.4.3 AT HREMR

9.4.3.1 ik
WA E R AV 5 5 Ah—ANE v 90 e B A B4 L 0
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9.4.3.2 %t
Host W Zii7E 1 #2715 B Bonding Flags Jy “@H4EE” »
9.4.4 SR ibH
9.4.4.1 #iid
M NEAE G I AR VT ) T B R RIS, 4R A FRR AT . 4B AR ST B T
PN [ SR8

Central Peripheral

f= = = = = .established liNk= = = = =

Access to service is protected and bonding is
required

SM pairing (general bonding)
update list of paired devices update list of paired devices

Figure 9.7: The Bonding procedure

9.4.4.2 %At

M AIEAME B E WA, WP RE SR E N . AT el i, W& 281l e Frghe 4b
H,

T H Host ¥ [Vol. 3], Part HSection 3. 5. 1 % X HJ Bonding Flags set ;A Bonding LA¥IG4k [Vol.
3], Part C Section 2.1 & XIWECKIMAE. QRIS HIERTGR @A, 2% AUTE I 25 B0 LA ¥ - A7t 41
EfEG R

W BEA4 % Table 10. 7 2 XAHAEFR AL, Host NAZERLX IEFE PR IE B R IRK 485 77 e, FFNE X
T IPK . W REE SR AEE X 70 IRK, Host 7T LB ST RAE . an SR EC R FE RN GEE SR AT IRK
XA ER I, BT I FE R ZAH IRK X 4318 R 4k 4L i

10 LE jin%& 4b 78

AREATE ST GIER N A SRR AR . DUT 2 SR R AL 2
1. LE st 1
2. LE ¥ 2
3. NiEAbEE
4. BAALEE
5. BERER 2 E b
6+ WIESSE H s Ab ¥
WA SRR LE I CRI AR B 1 75 SR nsk 10.1 s
10.1 REQUIREMENTS

Security Modes and

Procedures Ref. Broadcaster | Observer | Peripheral Central
LE Security mode 1 10.21 | E E o} o}

LE Security mode 2 10.22 | E E o o]
Authentication procedure 10.3 E E o] o]
Authorization procedure 10.5 E E (o] o]
Connection data signing 1041 | E E o] o]
procedure

Authenticate signed data 1042 | E E (o] o]
procedure

Table 10.1: Requirements related to secutity modes and procedures
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11, 3R N HE S

J AR A B A R A A R B s . Bl e e OIS RE SRRy AR, A 5E LI AD S5 7
G BE—A AD ZHIRHZA — D RN, XA KIS TR MBI B . Bk
—AFAE T AD AR B IERAT 1 Length—1 NS5 AR HI AD RIS €, IX PR A AD £ .
JoRE B I R R A B A BURIA B 31 7Y, R 0 3R,

Advertising or Scan Response data (31 Octets)
- L
- Significant part -— Non-significant part -
AD Structure 1 AD Structure 2 ... |AD Structure 'N 000...'000
P TTE——
T T T
! 1 octet Lengthoctets ~ Tm=__
Length Data

[} I

| |

! n octets Length - n octets !

AD Type AD Data

Figure 11.1: Advertising and Scan Response data format
WRKFE B 0, WIS AEEE . X A8 Tk 5 b 3 sl B 8 s .
AT iR E RN A8 A 2 L 2l s A E .
J AR N B R T R R OROE . )RR R U ADV_IND, ADV_NONCONN_IND A ADV_SCAN_IND
1) AdvData 3 . FHEN ZEEAELE SCAN RSP H1[# ScanRspData I+ K i% .

11.1 AD KR%E X
P ) AD SERAE 28 B 73 B SRS 4 H
FT A 2 7 8RS /A 5
11.1.1 iR 5% UUIDs
WA AT RELE) 3R R 51 CUSEELA R4 UUIDs. fiR%5 UUIDs T fig /2 16 {75k 128 1. & —JAfH
JIk55 UUIDs 1% Table 18. 2.
11.1.2 A4
AHi4 AD RAIAFE RS, AFE Section 3. 2.2 B XSG H &% . 1% AD RAbRE TR &
KA TE A IERE Y o ARG 44 R RETIY, Se BRI B 44 T LUl IE Section 12 € AW A& 44 FHAE L
I RE A BB R A A AN DL A A AD SRS A T A 2 A L SR R A A T UG
T, by, %42 BT Decice Name, W BR/EDR [{4E fa 44 AT AEAZE BT Device, LE [XIA% i 44 7] g2
BT Dev. iZ##fEfgill Table 18.3. 5 X
11.1.3 Fr&
Pr& AD BB ELHE—BebRENL, DA RIERIR .
LE W EE T8 AR S0 R
* Limited Discoverable Mode
* General Discoverable Mode
* BR/EDR Not Supported
* Simultaneous LE and BR/EDR to Same Device Capable (Controller)
* Simultaneous LE and BR/EDR to Same Device Capable (Host)
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PRl AD BAUER  PAFEFI N A5 . )RR IR — A DL AIAR S AD 2R s . R PLERR
EAATAT 01 1, FrE AD BB FEFE FEEEE . B LL EFTE )y 0, FrE AD ZEBIATBE ) HEECHE
AN . bR AD 82U Table 18. 1 7€ o
11.1.4 REARERIE

BEARE AD KA TR AR SR . 5% Section 18. 11.

11.1.5 RHTHEBF

RETIhE T AD RBSER T T IR RS T, RS i AD #20E 0 Table 18. 4,
11.1.6 ¥ EHE 00B

N & OOB MLAIE T I a 4 B RF S R BlE B A T 5 RAHREH < e 5 B % # 00B AD
¥ 7UH Section 18.7 € Y. XWWAIUH fEdEE OOB #LHIMEH
11.1.7 INHEE TKE

InE 5 TK {5 AD 287 5E X Section 18. 6. iXWAZILE OOB AL FAHH .

11.1.8 MHLIER:(AIRE TEE

MMLZE 2 8] b Ve | AD AR 46 B A7 38 S B I AR A e i 2 (Rl B Y T

R RMERE TN g RS, f R A H AN AT R Y

= B N B A MBI AP B2 1] B v Bl AD 288 ep (45 R

ML (B b Vo | AD 2815 X U Section 18. 8
11.1.9 REEXR

R 5518 3R AD K70 7 — ] el 4306 LUK E 3B 7R AR G517 SRS b R — AN B IR SS S U A IE
Beo WA M PDEBR AR R N R B . X R BRSNS LU B R
AR, AR T AR AT DU A 3% RS .

AR 45iE R AD 2874 Section 18.9 %E Y.

11.1.10 AR5 EHE
IR%5 %t AD 28R i S5 RS AR S EdE RS UUID 41K
R4 HdE AD 25740 Section 18. 10 g Y.

11.2 T~ HBEIE R
DLF & AD T 4B S 1l

Value Notes

0x02 Length of this Data

0x01 AD type = Flags

0x01 LE Limited Discoverable Flag set
0x0A Length of this Data

0x09 AD type = Complete local name
0x50 ‘P

0x65 ‘e’

0x64 'd’

Ox6F ‘o’

0x6D ‘m’

0x65 ‘e’

0x74 't

0x65 ‘e’

0x72 T
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12. GAP 5

UUID 2452 GAP [ UUID.

H— GAP At R I Table 12. 1 Fim. W& W41 HFEHE — A GAP RS 5241, GAP R%% &
W F BSOS E L GATT [ UUID AR 5%

Characteristics Ref. | Broadcaster | Observer | Peripheral Central
Device Name 121 | E E M M
Appearance 122 | E E M M
Peripheral Privacy Flag 123 | E E C1 E
Reconnection Address 124 | E E c2 E
Peripheral Preferred 125 | E E (0] E
Connection Parameters

C1: Mandatory if privacy feature is supported, else excluded

C2: Optional if privacy feature and Peripheral privacy Flag characteristic are supported, else
excluded

Table 12.1: Requirements related to characteristics
SCFFZ A GAP At B A & T A RV AR P SCRFIO A CL I R o B A0 R IR A i, A 20
A BB A BORFE ORI RS -
12.1 W& AR
Y& PRI & — A Section 3. 2.2 5E XU UTF-8 B atiB 4 4. 14 & HE (AL HTAT LI R
L UAE RSB TS 86 44 R T R P 5

Attribute Handle | Attribute Type Attribute Value

OxMMMM 0x2A00 - UUID for Device Name
«Device Name»

Table 12.2: Device Name characteristic
WA G L ILE 0-248 D715 o WA AU — /N8 A R IEAE 5481
12.2 AMR4RAE
ANHTRFAE € LT WA AMER I . XA 15 IE7E R B % 24 A8 — AN bR B 215 B BRI i IR 5 4% . 4
NHFAEAE 26 250 0] DAANE I B A R PTS2H  AMARARFAIE o] BEAE S

Attribute Handle | Attribute Type Attribute Value
OxMMMM 0x2A01 — UUID for Appearance
«Appearance»

Table 12.3: Appearance characteristic
SIS AR AL AU — MACEME, X E AR B LSO A Lo AMURFIEE R Z 2 A7
FEo B IR H — IR AL S B -
12.3 Sh RS EHFE

S FERARR ERFAEE T H AT AR A A FERL DI RE, TG Table 10.7. 2,

Attribute Handle | Attribute Type Attribute Value

OxMMMM 0x2A02 - UUID for Peripheral Privacy
«Peripheral Privacy Flag» | Flag

Table 12.4: Peripheral Privacy Flag characteristic
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AP BE AR BRI S A — K
0: WML
1. WP ERAfiine
2-255: T

W ARG — AN B RS RA AR SRR E S

12.4 EZEFEHHHFT
B T B, 5% Table 10.7.2. BEBHEE — N ES AL HudL

Attribute Handle | Attribute Type Attribute Value
OxMMMM 0x2A03 - UUID for «Recon- Reconnection
nection Address» Address

Table 12.5: Reconnection Address characteristic
HIERRHALAUE 6 7 KE . WRLAAH —A BRI RESE 5.

12.5 MR EESBUFE
SRR e TERE B (PPCP) R AEALFEAM A S b B8

Attribute Handle | Attribute Type Attribute Value

OxMMMM 0x0x2A04 — UUID for «Periph- | Peripheral Preferred Connec-
eral Preferred Connection tion Parameter
Parameters»

Table 12.6: Peripheral Preferred Connection Parameters characteristic

HMBEAR e RS BRI (B L A 8 K RE, WA AR — MM S S B E 5491
PLAEEES B e 2 LT

Name Size (Octet) Description

Minimum connection interval | 2 Defines minimum value for the connec-
tion interval in the following manner:
connintervalpy,, = Conn_Interval_Min *
1.25 ms

Conn_Interval_Min range: 0x0006 to
0x0C80

Value of 0xFFFF indicates no specific
minimum.

Values outside the range are reserved.
(excluding OxFFFF)
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Name Size (Octet) Description

Maximum connection inter- 2 Defines maximum value for the connec-

val tion interval in the following manner:
connintervaly,,, = Conn_Interval_Max *
1.25ms
Conn_lInterval_Max range: 0x0006 to
0x0C80

Shall be equal to or greater than the
Conn_lInterval_Min.

Value of 0xFFFF indicates no specific
maximum.

Values outside the range are reserved.
(excluding OxFFFF)

Slave latency 2 Defines the slave latency for the connec-
tion in number of connection events.
Slave latency range: 0x0000 to 0x03E8
Values outside the range are reserved.
Connection Supervision 2 Defines the connection supervisor time-
timeout multiplier out multiplier as a multiple of 10ms.

Range: OxFFFF indicates no specific
value requested.

Range: 0x000A to 0x0C80
Time =N * 10 msec
Time Range: 100 msec to 32 seconds

Values outside the range are reserved.
(excluding OxFFFF)

Table 12.7: Format of the preferred connection parameters structured data
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PARTG GATT(GENERIC ATTRIBUTE PROFILE)

1. MR
1.1 sy

GATT(Generic Attribute Profile)s& X T ATT P AR SSHELL . IXAMHELLE ST IR SS FVRFAE ) Ab BE ik
FEARE . ACE R SCEEE: R, B8, 5, BMAIEREE, WEE T FERLE .

1.2 Profile &K#

\

Generic Access Profile

Generic Attribute Profile

Example Application
Profile

A 4

Figure 1.1: Profile dependencies
11 3R 1 Profile P& S AMKHS . 4R Profile BT F G & B B B 51 H 5140 — Profile #53 A %
i) Profile,
1.3, 1.4, L5 5HEARTRK, REMBUEE, Ai.

2. Profile #&iR

GATT HEZ YL H A2k R FRARF B34 profile fHH, FTLAZE /- utal LURIAR S5 280 (s . AR 2% e
T LAEME, GATT HERLE ST W X L@ M h SR R B, L, BRI B bR &, R th
i SR 1) 3
2.1 hidlER

T B R T A P R A R AL

Application |« | Application
Attribute = e Attribute
Protocol | " | Protocol

L2CAP <t > L2CAP
Controller |« » Controller

Figure 2.1: Protocol model

2.2 BeE MM
T AE ACHE 2 SR AR £ N S
2 PN i TR S5 SSRGS RIS SR, I AR 45 S R (SIS, b A S
B 55— — XA & T LA R S N A S FISR, JE RIS, AR R RS % i
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ER: WEANMAEHARE. HMREVIEI— N E XFRAER, MAOYHE, LR RE
B o
W v DALE [R]— B) (A (SOCA S £ €6
—ANECE s TR ZHESE, WR

“\;} h Request

"S¥T"=  Response

Computer Sensor

Figure 2.2: Examples of configuration

FER 2.2 v, R IR EETHAR S5 05 o, TIAR IRE R LR S5 T o RUIK AT AR A LA TE B A% Ik B
TR R EME . AT, ARSI TSR AR SRR 2 JFRTREARIE— SR SN [FIAE,
PRk LA G AL B BT 5K

2.3 AP ERMEA
AHELLEFE T LR A
1. ZHfc E
2. WA IR SS FIRRIE R B
3. BRHIEE
4. EFRHEE
5. HFEEE AN
6. FHFEHFR

2.4 FHEEEAF
EAHEZE AT LRI E, R 8 W L2CAP {53&, PRy ATT Bearer. NHJZR/ZE% I 5k
25 Vi 3B A5 TR 1) ] LA 2 -
1. ATT Bearer J@JT/H A “Channel Establishment” %57, U0 Section 6 & X
2. fE LE W)PRBERRZ, INEARYE, LRun#R, IERUINES & Pk . 7E BR/EDR YIBREERS ), N2
SR ) FT o
3. GATT HEZEZ AT A ORI, BRI/ =Ko
2.5 Bkl
GATT HEZE 5@ ME B SEIAL Section 4. 2 AT nIF @ MEERAFIGER .
2.5.1 i
GATT HEZRAS H J& 1t Wi AE AN & [AI BLan &, 8K, N, 87w, ARG R sty . Xt
Hm & e @ i PDU .

1 Octet Variable Length 12 Octets (when present)
AL AL A
( T T )
Opcode Attribute Parameters Authentication Signature E

Figure 2.3: Attribute Protocol PDU
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Opcode HEL¥E THAFAIN ar 4, EK, B, 484, BAIEEAEBIEMAERRE.
JEMESHCE ST AR R A BOh SR BN E R B AR, FRaREGE R

IeAER AL, W [Vol. 6] Part F,Section 3.3.1 & X

Ja T B A R SRAE FH T IR 55 o i A R PEAE M B . @I DU o 2 SRR, RS,
JEVEAE AR AR o — A5 1 S s S A2 B A 1 S

implementation

2 Octets 2 or 16 Octets variable length specific
A A A A
( T T T )
‘ Attribute Handle | Attribute Type ‘ Attribute Value Attribute Permissions

Figure 2.4: Logical Attribute Representation

JEME RIS A R YRS N &R G .

JE PR AR R A JE MEE Y UUTD.

JEPEAE 2 — A B MR R AN B B A R T AR

JEPE LA e A 7 e HE . TR RIRRAE AT BETT 4R T 0x0001-0x {1 2 (B RME . BP A & PEA) 4R
EH i zHE, EEEENEERWAHZERN RS T 1 WU, EMAEENE AR 2 .

JEMEAUR A 8 M —iB 4y, AsefH B GR I E S o B ARSS v (5 FH LAY 2 25 2 M B P s B 15 1A)
BRI, EHARE GATT HEZRE N, WHRBAHE X, HEEZE .

2.5.2 BHEEm

JEMEGE P VTR P it R BB AR BRI, B AR SS di— PR ) J e A B R o T A R %
B AR R, B umNIZER— R EEEN B R EEGEE . FHZMN, R AT R PS5 iR
A M AR E AT ER . &P i INGA7 JE MEAS B2 A IR JE R GATT AR S5 HFEE A8
PEALEE

JIR 55158 FH 1 J8 1 AL BEAS B 2% B A B 8] D508 o X R — LR P g R — N R A, T 1 S v Ak
BT,

— 5L R AT RE S BUIR 55 o 2028 FH T IRSS R B AL TR, AT RE A IR R 2 HY ) A7 B AT [ 44 5 8 AT -
WS AR S i IR S5 TR 3G 0, B e bR LN RO IR K . WIZR GATT 78 Ak 55 b 1) 2 itk g 25 1F 152 25 ) AT
A AN A BES, AR SS SRRy 1 A ZIAS BEAFAEAE AR 5 iy, EL P it AN 75 BONZ IR 55 i AE WA AL AR 55
RIN G AT IR S5 I o

MRS i SCHRRAE GATT JEAR IR 5 HH O, A T SCRFGRATE, MRS AE MRS w3 0, #% R B s
— /NI IR A I R L5 Ui o U0 ERAE — AN RS i i 1 AL FEURIGE I 1) Ja M 2L 1) 2 2 g 22, AL A GATT
FERIIR S BB GATT AR SS E XHIHRFEAE B 5 T AN IR 55 B O R A & — ME .

X P, MRS A — MR R, @idER, BUESAETHE. N TAEMERR ARG EE
PRSI E P AR AR R AR, MR i B B RS i, RS AR Ik — AR~ . A7 g
MRS G EEAERR, BHSAF RR R T . RS o A AR ST kAR, WARGIERR
88 i DA AU — N R 7 o

ER: WRMRA b SRR IR OB RE M, G AT R R IR i U AU E R — N3 AT IR AR .

AR 3% iy b R — ANEL B A AUB M AL BRI A ARAE AR 7N, %8 PR AL B AR 25 i S R 2R A R 2 T 1
Ja& P AL FE KT U A 2R AR 55 i 5 XL B AR () S AL BEF Uy, e A PR 4 AR A R IR 55 i o L
MR R A B B ) o TRARIE A 16 7@ A B AT AR, LR 52 520 g 14 AL B R Y

VER: IR AT RE 232 50 JE MR AL B 3 AL 0x0001-0x 1 F LAFE 7~ 25 7 3 I A IR IR 55 3% T A 1) )i
A LS,

— BRI RN 5 2 5o & P A RS R TR 7N, B i DA S N S PG AT AE 52 5 M b R L 2 ]
FHI o SR 1 Ab BE AL 25 75 52 520 ) JR M AR BV ], AT AR MR R IR SR AR S AN A AT Y . %7 Ui
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IR 25 P vty A A AT 75 52 500 a8 1 A B 36 ) AT — A8 R I AR SS R PAT IR S5 R B — HLAR S
FIREERAIN,  RRSSwit T ADA N P ity S0 S0 S P A 3

7 i I A 2 S S P ALV R R A G SR A T, AT R B L E R A . IR
KR BT 96 8 WA A7 IR 55 OB 5 8 o
253 BH4

GAP & SL T =@t 2H 7 .

VIR IRFRSRFIE. — NMHALL— A IATFLS, LA Section 3.1 & LIRSS A Section 3.3
SE SCHRFIESE R o AN B AT (R 4 @ vl CAFITE DAZH 2R BTSSR 10 ATT 1320 IRARSS RN 28 AR 45 1 AL T i
FAAE A EARE R (35 . R fELH 2R A AN i T AE 4R AR5 SR 11 ATT 2.

2.5.4 UUIDs

FA 16 A2 UUID M ZEL & 7R 2 N1, FTA 1 128 A7 UUID M ZEL & 7E 16 F 1 N .
2.6 GATT B2 E %
2.6.1 HEiR

GATT HEZERE S T HEZUBUR A (M 45 o XSS5 E SO T AERESE AR JE 3R, B R 35 ARRALE
P TR b E I o A AR o 1 DU Ja P S RO A B U R A s

JER I E R MES . MRS AN A 5 R A SRS AL AR S5 R R B e
MRS MSHELR B MHEEE— M, RS TERERE R . XA MRS ML AL AR ZH B 73
B T HEZREE I A7 il 78 AR 55 i (1 S 2

Profile
Service Service
Include § i Include
! Include E i Include
Characteristic Characteristic
v
| Descriptor |
{  Descriptor |
o
o
o
Characteristic Characteristic
ey [y
Properties : i Properties
-t | -
= P
k .
- = :
i {_ Desciptor |
v [T T
| Descriptor j H Descriptor |

Figure 2.5: GATT Profile hierarchy

2.6.2 k%

— AR5 A B RS R 58 B — MR B AT 55 BARHE AR 54T N . 7E GATT, RS et i R 453 1 o iR
e LTREALE T 2% M55, SRERFIERI Al IERFE .

N T FREL A M R IR i, BT IRIR S5 T AR B0 225 IR 45 AT R 25 . Sl R 45 s SLIY
FRAS ECAR AT LA R SUHTRRAS I R 55 A 2 11 11
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BRI RS, EEMRSAIRERS . FERSH TR RAR&FEETHIGE. — N2 RkS A
PABE S5 — RSB . ARSI DA AR SS R IAE R I  IREE AR S —Fh HOoN 7 M B R 55 B
T MNRERS S B S EARE T & . IRERS R S5S% 8 1SR LSO,

— MRS RS IS B R SS H e A B B AR AT

M55l RE A E — AN AN E SRR E, DO R RER I PR .

AR 45 1 52 X Section 3. 1,

2.6.3 GRS

BAEIR S 7 — NI RS L — ATk 5 e RS 2% Lo LIRSS . N T BFE R — 1S, B
€ SCH T RS 2 X UG . RS Ul B 4G e B H— NGRS, e FE RS e U8 HT IS
TE U —H07) o IXELHE BT (B G I 55 A1 ELFE I 45 TOREE o B HE IR SSAT SR AFAE N — AN I IR SS o — N
e AR Ss ALFE I AR 55 AN BE M B0 3 7 N IR IR 25 MU AN RE B B HE AR 55 2 As . B0 38 U BE BUE IR S5 8 LN
R L FE TR B A PR 1

A5 E LU Section 3.2 5E X
2.6.4 HFH1E

FFAEAE T AR5 & AT A mT 7 1) 35X AME R B A B AE ] Bos F s 1015 B R ARG — /M
TEF B, REEJE VA —ANME, Hn] B B HEAE MR FF BT i) R AEAE I AR 45V AT C

A 52 X0 Section 3.3 7R,

2.7 BB &

T LB VR, MRS EAEHAT I BB TR, IO 48 % i R 25 O (L 7 1
KA ) HB 1 73

SLE T R RS B A AT 6 . &P S E Section 3. 3. 3. 3. MR HEECE R 1.
P AR R 45 BRASAE AT 5 SLET— 5«

3 MRFIEAPEER

3.1 AR X

55 5 A& S5 75 B, HLnTRe 2 G i SURIRAE 8 Lo AR5 58 SUAE T — /MRS 75 B A Bl K
JEPEALBIA R Z JE AR . RSG5 € S IUAE J P AL B i B b (R R 55

BB E MRS 7€ SO IR 8 SCRVREAE 58 SCRERR IR SS 1—3 55 o BT A G0 i S 20y BVER BR IR 45 75 B
BAEATATHRRAE 2 L2 AT RSSO BB B2 NEFEE S, BT RAIE e SO 0T BV IR 5 5 B 36 e S
B RAEEHEE S, SERVERERIRSS A B IRSS E SUnT BRI B 2 ANRHIEE X, B ERHIE E SR b
PR o R55 7 B2 8 PRI B M 2R R 1 B A F B RS B 2 IR 45 1) UUID. J& B L 202 16 f7 (185 2 UUID 5%
128 AL iRS% UUID, Sikk RS UUID. 28/ i b A0S+ 16 £z UUID A1 128 fi7 UUID HfEEFH . %5 7 i o] HE 24
WEATATT AR FN AR S5 UUID FIR S5 i€ Lo ARFNRSS UUID & — N ASCRFIRSS 1 UUID. J@fthvrml e diid R, H
AT RANE I FZAL

NEZNMRFAFAE, A 16 f785 5 UUID A B IRSS & SO H A 7E S, T8 128 £i7 UUID 7 B
IR %% N %A A E i

Attribute Attribute

Handle Attribute Type Attribute Value Permission

OxNNNN 0x2800 — UUID for 16-bit Bluetooth UUID or Read Only,
«Primary Service» OR 128-bit UUID for Service No Authentication,
0x2801 for «Second- No Authorization
ary Service»)

Table 3.1: Service Declaration
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AR R TR AR, TR MRS UUID & L BANES
i RS AU S — AN BRI AE T AR5 5 X2
LA TE RS2 TR R R 2% 5 SURT A DU RV R K, 2 P B AR A IR 25 B 25 5 SLIRI VO »
3.2 AFEE X
FF A 4 2 SO R B — AL A
ELHE /N RSB E UUID 39 (Include) JEME. JEYE(E L A5 E R EAFEIR S BN, 45K
BEORARIIRSS UUDT 0. R4 UUTD WUASAZZE T UUTD A2 16 BrR. J8 PEA SR 4 41 H 52 75 B GIE sRA A

Attribute Attribute
Handle Type Attribute Value Attribute Permission
OxNNNN 0x2802 — Included End Group | Service Read Only,
UUID for Service Handle uuiD No Authentication,
«Include» Attribute No Authorization
Handle

Table 3.2: Include Declaration
s B AR XIS X — AV BFE SO e RS BRGS0 B R — N RSS2
fFEE G, EWRNHIESIH .
TR g o W B — AN PRI 5| sk il 2 b A i s 2 AR A B, R R B ATT

3.3 f#fiEE X

FRAE 2 SO B FERFAIE 75 B AR AE A 75 B HL T BE B FERF B IR 75 B o RRIEE LR T F — MRFIEER
AR5 75 BH T AR S R T i KB E R G o SRR 2 S BRTE DUB P AW HE S IR 55 e I AR SS 3 .

PLER—ANFE A EE— NI E M . F R AE 75 B AT @ PR S B A0 . REAEAE P B A 20T
TET RERRHIEF B 2 J5 o AR AT IR AR F IR 75 B ORI 5 B 2 J5 o RTIRRHIERG IR R 75 B T =&
o

REAIE B SCRTREE XORIER:— SR HIEE B AN R A RHMIEE . X0 LTI iE i 55 A AR RIEE DA
BEE ZANRHIEE . IR B 5B R IE 8 SO —RE o REAIE S BH 0 2045 FH M — 4R 4iE UUTD DASR A RRAE
TE S o BARHIEE T e EHHIE R A SRR R, XA FIRERFIR T RS REE R Song L.
3.3.1 $FIEFE A

FEAE 7 B B 2R UUTD BN «Characteristionff@ME, BB P& B AEAEEE, FREEJE 1
A)MRAFAE UUID. @ AL R A 408 AT 152 AN 75 B AE B AL .

REAE 7 B Ja P R 25 i 5 7% i A AT R RIS AR IB KL

Attribute | Attribute Attribute
Handle Type s Attribute Value Permissions

OxNNNN | 0x2803-UUID Character- | Character- Characteris- | Read Only,

for istic Proper- | istic Value tic UUID No Authentication,
«Characteristics | ties Attribute No Authorization
Handle

Table 3.3: Characteristic declaration

RFALE 75 P 4 D A 13

Attribute Value Size Description

Characteristic 1 octets Bit field of characteristic properties
Properties

Characteristic 2 octets Handle of the Attribute containing the value of
Value Handle this characteristic

Characteristic UUID | 2 or 16 octets 16-bit Bluetooth UUID or 128-bit UUID for Char-
acteristic Value

Table 3.4: Attribute Value Field in characteristic declaration
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H 55 AT REAT 22 AR RIS AE UUTD IR E o

FE— RS E X, — SRR W] BERREI SRy, H XSS TR A Z )G, AR A R IEZ
Ao 27 i A BE AR U S A SRS AL A0 T AR 55 TR TERFAE R U o TETR AT A WT R AR (B ATAE BRI E
W, AEH 16 AL A UUTD FRRAEFS B RIRAE 2 SO AT A AE—S, ELAEA 128 7355 UUTD ik 75 B HHRFAE
5E UL A AE— .
3.3.1.1 fHEE

AL SR PEAIR O E TR AT e A H, BURFAE R R AT e 7 1l o A012RER 3. 5 58 LB, T
IRAT PSR I, AL R YE T LLRIN 1

XA A B X SR IE SO R, A BN R .

Properties Value Description

Broadcast 0x01 If set, permits broadcasts of the Characteris-
tic Value using Characteristic Configuration
Descriptor

Read 0x02 If set, permits reads of the Characteristic

Value using procedures defined in Section

Write Without 0x04 If set, permit writes of the Characteristic
Response Value without response using procedures
defined in Section 4.9.1.

Write 0x08 If set, permits writes of the Characteristic
Value with response using procedures
defined in Section 4.9.3 or Section 4.9.4.

Notify 0x10 If set, permits notifications of a Characteristic
Value without acknowledgement using the
procedure defined in Section 4.10.

Indicate 0x20 If set, permits indications of a Characteristic
Value with acknowledgement using the pro-
cedure defined in Section 4.11.

Authenticated 0x40 If set, permits signed writes to the Character-

Signed Writes istic Value using the procedure defined in
Section 4.9.2.

Extended 0x80 If set, additional characteristic properties are

Properties defined in the Characteristic Extended Prop-

erties Descriptor defined in Section 3.3.3.1.

Table 3.5: Characteristic Properties bit field

3.3.1.2 FHEEREAIW

R J A R B R AL ) A ) P A
3.3.1.3 4$4F UUID

FFAE UUID 382 —A™ 16 f2 1) UUID 2%, 128 {2 ff) UULD, FiR T 45 AEAE ST L 2 7 i A A0S X /5 F UUID
FEae 27 i A] BE 2SR FIHRFE UUID AOAFAEE o AREMFAE UUID AN SCRFIIAFAE UUID.
3.3.2 ¥FIEE~HA

FRAEAE S BB RRERE . ERFHE S GRS — AR . FrERHE € LU AUE — M EE A B
FRAEAE 75 B R 1 SR v B AR AREAE 75 B A A FARHIE(E A 16 452 UUTD 8% 128 fi7 UUTD HyJ@ . B fE &
FRFAEAE R PR PR Hh I 25 B & e X e o

Attribute
Handle Attribute Type Attribute Value Attribute Permissions
OxNNNN Oxuuuu — 16-bit Characteristic Value Higher layer profile or imple-

Bluetooth UUID mentation specific
or 128-bit UUID
for Characteristic
UuID

Table 3.6: Characteristic Value declaration
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3.3.3 RPMEHIR B

FRAEE IR AL SR IEE A S HIME B, GATT Profile & X T AMERISMERIRES, THESE
profile ffif. B &JZE profile AIHEE X T AAMIFRHEREIA o B — MEFIER R I8 IS FrAE A UUTD 0. %
JUui A% SCRE 16 A7 128 £ FIRFIE R UUTD. 27 i ZABSAT AT AR FIFFAERS IR UULD AR R o R FIHRFAE
FiR UUID 2 A SCRERFIE R IR ¥ UUID,

W RRHE R IR AFAE TR SCrh, Wb AU R AEAE 75 S o RRAERIAR 75 B AT BEAERFIE E b DM R
DOF B % P i AN BE BB RFE 8 IR 75 B HH IR I

FEAES IR 75 BV 0T EH e 2 WSO8 BRI E Lo 25 i AN BRAR I BT A R e i A2 vl 12
3.3.3.1 ¥HEY REHE

FRAEY e J@ 14 75 B A e U P RHAE SR VR IR o G SRR S 1 B9 TR RIS, B AL, TUVRRAE 3 26 20 A7
fEo FHERIR ] REAEIERHEE S HRAEE SCH IR AL E . E—DMRHEE b, REe— N e
FE I AEAE o

R RS 7E B, HJEPE2RA UUID ¥ & N« Characteristic Extended Properties» , HJ&VE
EHLTUNFHEY R Bk B VF AT LA 12, AT EEAIR L.

Attribute
Handle Attribute Type Attribute Value Attribute Permissions
OxNNNN 0x2900 — UUID Characteristic Extended Read Only,
for «Character- | Properties Bit Field No Authentication,
istic Extended No Authorization
Properties»

Table 3.7: Characteristic Extended Properties declaration

RIS R S PEA IR 7 AN R I, e fef FH R BB B SR D7 PRl R R . SRR 3. 8 3 M B
fr, AHFHAT AR . 2 MRHIE R YE T RER I E

Properties Value Description

Reliable Write 0x0001 If set, permits reliable writes of the Character-
istic Value using the procedure defined in
Section 4.9.5.

Writable Auxil- | 0x0002 If set, permits writes to the characteristic

iaries descriptor defined in Section 3.3.3.2

Reserved for 0xFFFC Reserved for Future Use

Future Use

Table 3.8: Characteristic Extended Properties bit field

3.3.3.2 $HER P ik

FRAE P R RS B S — AN AT SE R IR , 05 UTF-8 45 53, 1% 450 58 R R AR 3 FH A R P S A
WERFHE B P SN E 1, WHZFFERR AT #S o FRAERGIA AT 58 IR R JS 0T € LN AT
IR . FE—MFIEE X A RE—MFIEH P Rk A .

HHERGAR B E B 258 UUID ~N«Characteristic UserDescription» HIJ@1E:, HJEMEEVIRE NH
PR UTF-8 5. JRIEAUR 1 profile & SLalml A e X,

Attribute

Handle Attribute Type Attribute Value Attribute Permissions

OxNNNN 0x2901 - UUID | Characteristic User Descrip- | Higher layer profile or
for «Character- | tion UTF-8 String implementation specific
istic User
Description»

Table 3.9: Characteristic User Description declaration
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3.3.3.3 & IAFIERC B

P RGBS PR A — N AT R E R, ST RRE T LA e S P AL B . 2 RHIERC
BRI IAEGE w WAS R R . & RIERC B f R D AUE S — N R WA SR I E N WIGE. FF
TERERE & — M3, S B, AN S ER RS, SRR . % s e & #8 mT e
TERFEAE IR R 8 P R R A B . E—DMFIEE X, R — AN iR R & A B A .

i ] BE S C B IR DA P AR S L RRHIEECE . B NE T b A U R G B
S AP ARG B A A R i L B B R 5% P ui AL B . SR AR ] BRI IR 55
KRUVERCERIA . & RERCE A LA 5 s .

HAE RSB, JBMH2EA UUID AT E N«Client Characteristic Configuration». J@:
H I B ORHIE IR E . JRYEVFRT i profile & X AT BE BB o

NTHE T % P R B AL, R % i R AE TG B IR 2 0x0000.

Attribute
Handle Attribute Type Attribute Value Attribute Permissions

OxNNNN 02902 — UUID for Characteristic Readable with no authentica-
«Client Characteristic | Configuration Bits | tion or authorization.
Configuration» Wiitable with authentication
and authorization defined by a
higher layer specification or is
implementation specific.

Table 3.10: Client Characteristic Configuration declaration

Configuration | Value Description

Notification 0x0001 The Characteristic Value shall be notified.
Indication 0x0002 The Characteristic Value shall be indicated.
Reserved for OxFFF4 Reserved for future use.

Future Use

Table 3.11: Client Characteristic Configuration bit field definition

3.3.3.4 RFImFHEACE

JR 25 i REAE G B S B PR R R, 5 ST W IR S5 S e B ARHAE o RRIERERE R — MR, 4L
B, FHMNEIBSIERAIRE, SR AT o RS RS & A v] 58 tH AR RFEAE 5 BRFE € S AT 7
Bo ERHIEE R RAEE — N IRSRHIERC E 75 . RS RRAERC B 55 B T 135

& v 1] e 5 I N B IR DA I AR S5 v RRIE R E . X B I i A — AN B R SRR T
B, RSP RN TA & A E, S ATE B i ACE . RS I nT REEE SR IIE R AL
DL P B A

HAE R B ESAEE M, BRI UUID B N «Server Characteristic Configuration». J&1E{E
WAZRBE B IE R IAME, JEYEVFTT H profile & BT ARSI .

HE ST RS R B A

Attribute

Handle Attribute Type Attribute Value Attribute Permissions

OXNNNN 0x2903 - UUID for Characteristic Readable with no authentica-
«Server Characteristic | Configuration Bits | tion or authorization.
Configuration» Writable with authentication

and authorization defined by a
higher layer specification or is
implementation specific.

Table 3.12: Server Characteristic Configuration declaration

Configuration | Value Description

Broadcast 0x0001 The Characteristic Value shall be broadcast
when the server is in the broadcast proce-
dure if advertising data resources are avail-
able.

Reserved for OxFFF2 Reserved for future use.
Future Use

Table 3.13: Server Characteristic Configuration bit field definition
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3.3.3.5 RHEHIEH

FRER R M XA B — ATk BRERGR, 8 ST RPAEE IR 0k o FRAERE IR AT B8 H AR RRAEE
Ja RHIEE AR FIA B . R 2 T — MR AR A AR, 78— MRFIEE b, WIRRAE SR A X
A 75 B AELE RO RRIE 8 X — N840

FROEAS A o AN 7 2 MU, $8%, Hon, @& BRI .

FrEiR S e @ e, JB 2R UUID W B N «Characteristic Format». J&!H{E A0 E NEFE
HIRME . JEYEVF AT DA 3 AN TR EAAUE B AL .

Attribute Attribute
Handle Attribute Type |Attribute Value Permissions
OxXNNNN |0x2904 - UUID |Format [Exponent |Unit Name Description |Read only
for «Character- Space No Authentication,
istic Format» NO authorization
Table 3.14: Characteristic Format declaration
/ H ; RS
RETER R A% A & 1 2 SR
Field Name Value Size | Description
Format 1 octet Format of the value of this characteristic.
Exponent 1 octet Exponent field to determine how the value of this
characteristic is further formatted.
Unit 2 octets The unit of this characteristic as defined in [1]
Name Space 1 octet The name space of the description as defined in [1]
Description 2 octets The description of this characteristic as defined in a
higher layer profile.

Table 3.15: Characteristic Format Value definition

3.3.3.5.1 fi [
F TR AL IR FIAL e DA 200A /N i i 2

3.3.3.5.2 #&aUik

e b oE ST A ETERHEAE SRR R A AR R U . i AR A B, s
A R AR %0, e BB N 0. RSN T — A3, BEH— ey,

WA R A b e e

Format | Short Name Description Exponent Value
0x00 rfu Reserved for Future Used No
0x01 boolean unsigned 1-bit; 0 = false, 1 = No
true
0x02 2bit unsigned 2-bit integer No
0x03 nibble unsigned 4-bit integer No
0x04 uint8 unsigned 8-bit integer Yes
0x05 uint12 unsigned 12-bit integer Yes
0x06 uint16 unsigned 16-bit integer Yes
0x07 uint24 unsigned 24-bit integer Yes
0x08 uint32 unsigned 32-bit integer Yes
0x09 uint48 unsigned 48-bit integer Yes
Ox0A uint64 unsigned 64-bit integer Yes

Table 3.16: Characteristic Format types
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Format | Short Name Description Exponent Value
0x0B uint128 unsigned 128-bit integer Yes
0x0C sint8 signed 8-bit integer Yes
0x0D sint12 signed 12-bit integer Yes
Ox0E sint16 signed 16-bit integer Yes
OxOF sint24 signed 24-bit integer Yes
0x10 sint32 signed 32-bit integer Yes
0x11 sint48 signed 48-bit integer Yes
0x12 sint64 signed 64-bit integer Yes
0x13 sint128 signed 128-bit integer Yes
0x14 float32 IEEE-754 32-bit floating point No
0x15 float64 IEEE-754 64-bit floating point No
0x16 SFLOAT IEEE-11073 16-bit SFLOAT No
0x17 FLOAT IEEE-11073 32-bit FLOAT No
0x18 duint16 IEEE-20601 format No
0x19 utf8s UTF-8 string No
Ox1A utf16s UTF-16 string No
0x1B struct Opaque structure No
0x1C - rfu Reserved for Future Use No
OxFF

Table 3.16: Characteristic Format types

Mgty 1PV4 Hibik, A uint32 #5K.
Mty TPV6 Hidik, KA uint128 1%,
Mgt R A ok, R uint48 #% .
—/> duint16 AP uint 16 {5 B K.

3.3.3.5.3 #&¥

TRBOV AR, AT oue it — b Ak, IR AR 3. 16 BB Hut AL . 37
JEIE — AT AL

actual value = Characteristic Value * 10Exponent

un ERFTEN,  S2BRE RS AEAE A 10 [ exponent YR T HITRFN . X HFR M E S

Eedn, tnRFRECN 2, FFEE N 23, NSLBR{E M 2300.

Ebdn, wiRFREE-3, FFAEMEN 3892, MISERRE N 3. 892
3.3.3.5.4 Hijg

FIL & Assigned Numbers document & M fJ UUID,
3.3.3.5.5 & 4%

22 A A T ¥ € Assigned Numbers document & X JZHEY, 57 € IR FBRIIMZE .
3.3.3.5.6 f#fiid

ik /& Assigned Numbers document & X HIRHSE, ity 42 A A
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3.3.3.5.6 FHER &M X
FRIER AL A IR TTIE SSIEREIA, & LT R AR AR =0k .
FRAE 3R 7T e H IR R AL o (AL 8 SRR AL B o 7 — MR E b H e — MR IE R &k b

.
TR A A S A A A W R A BRI, 45— AR A TG T b s 2
L.

JETEVF AT AU, AT EEEEERAL -

JE IR AN 16 AR YE AR R R, R — IR JE M . ZIR LI & D PIANRHE
SR A% A IR B PR AU RFALAEL AL S ok EO AT TR R A — MR R IR A% AL B 0 88 R I A I
P A 5E LI

Attribute
Handle Attribute Type | Attribute Value Attribute Permissions

OxNNNN 0x2905 - UUID | List of Attribute Handles for Read only

for «Character- | the Characteristic Presenta- | No authentication
istic Aggregate | tion Format Declarations No authorization
Format»

Table 3.17: Characteristic Aggregate Format declaration
IR L T — MRHERA RS XA BIAAAE T — MR E X, AU A —MRIE SRS # UL B
FEJE ARSI T, R SR A ks A 7 WL R B — AR P i U A B FEARHIE E S SR B e
fIEFE SCHHRFAE S R A% AL B A
RPAE FA IR A 3 A 75 BT BEAFAE T A RHIE A M 20 P B HRRFAE E S o RS S A% AL 7 B AT e A
PSR B ey g i SRS AL i 20 A B

3.4 GATT profile BHRB L L
RIS LT GATT profile 5& L&A

Attribute Type uuib Description

«Primary Service» 0x2800 Primary Service Declaration
«Secondary Service» 0x2801 Secondary Service Declaration
«Include» 0x2802 Include Declaration
«Characteristic» 0x2803 Characteristic Declaration
«Characteristic 0x2900 Characteristic Extended Properties

Extended Properties»

«Characteristic User 0x2901 Characteristic User Description Descriptor
Description»

«Client Characteristic 0x2902 Client Characteristic Configuration Descriptor
Configuration»

«Server Characteristic | 0x2903 Server Characteristic Configuration Descriptor
Configuration»

«Characteristic For- 0x2904 Characteristic Format Descriptor

mat»

«Characteristic Aggre- | 0x2905 Characteristic Aggregate Format Descriptor

gate Format»

Table 3.18: Summary of GATT Profile Altribute types
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4. GATT §SEER

4.1 iR

7E GATT profile H 11 MRHIEE X

0 ~N o g B2 W N =

. Server Configuration

. Primary Service Discovery

. Relationship Discovery

. Characteristic Discovery

. Characteristic Descriptor Discovery
. Reading a Characteristic Value

. Writing a Characteristic Value

. Notification of a Characteristic Value
9.

Indication of a Characteristic Value

10.Reading a Characteristic Descriptor

11.Writing a Characteristic Descriptor

B NMRFAE WS B0 B AL BRRAR AN T AL PR o X SEAC B AR AN AL PR R R IR T An e 1 R M P e

JERS IS FRIRFALE o

4.2 A STREAN AL 2 RS
R LR 0 f R SR AL BIARE, I35 T B B 75y T A . b
S % 4 A

Item Support Support
No. Feature Sub-Procedure Ref. in Client in Server
1 Server Con- Exchange MTU 4.3.1 O O
figuration
2 Primary Ser- | Discover All Primary Ser- 441 (0] M
vice Discov- vices
ery . . .
Discover Primary Services 442 (0] M
By Service UUID
3 Relationship | Find Included Services 451 O M
Discovery
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ltem Support Support
No. Feature Sub-Procedure Ref. in Client in Server
4 Characteris- Discover All Characteristic of | 4.6.1 (0] M
tic Discovery | a Service
Discover Characteristic by 46.2 (0] M
uuID
5 Characteris- Discover All Characteristic 471 (0] M
tic Descriptor | Descriptors
Discovery
6 Characteris- Read Characteristic Value 4.8.1 (0] M
tic Value
Read Read Using Characteristic 4.8.1 (0] M
uUuID
Read Long Characteristic 48.2 (0] (0]
Values
Read Multiple Characteristic | 4.8.3 (0] (0]
Values
7 Characteris- | Write Without Response 491 (0] CA
tic Value . . .
Write Signed Write Without 492 (@] (0]
Response
Write Characteristic Value 493 (0] c.2
Write Long Characteristic 494 (0] (@]
Values
Characteristic Value Reliable | 4.9.5 o} o]
Writes
8 Characteris- Notifications 4101 (0] (0]
tic Value Noti-
fication
9 Characteris- Indications 4111 M C3
tic Value Indi-
cation
10 Characteris- Read Characteristic Descrip- | 4.12.1 (0] O
tic Descriptor | tors
Value Read
Read Long Characteristic 4122 (0] (0]
Descriptors
11 Characteris- Write Characteristic Descrip- | 4.12.3 (0] O
tic Descriptor | tors
Value Write
Write Long Characteristic 4124 (0] 0
Descriptors
Table 4.1: GATT feature mapping lo procedures
Item Support Support
No. Feature Sub-Procedure Ref. in Client in Server

C1: Write Without Response is mandatory if Signed Write Without Response is sup-
ported otherwise optional

C2: Write Characteristic Value is mandatory if Write Long Characteristic Values is sup-
ported otherwise optional

C3: If Service Change Characteristic is present, this feature is mandatory, otherwise
optional.

Table 4.1: GATT feature mapping to procedures
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4.3 REECE

XA R o, CEE . XA R AT, HTRE MTU K.
4.3.1 A#H MTU

MBS R MTU KT BRIAI ATT_MTU B, % F2 25 7 it i FH DAL B ATT_MITU 28 X005 408 S 5 1 e
KATBEMME . XA T IR FUE E b R iRtk — k.

EAF I FEEE IEAE BR/EDR W fEA, IAH MTU K/MEH L2cAP (FIERC B R R e

PR B MBS MTU SR 2P il MTU S50 2008 BN R P i g B2 UK 5K MTU.

IR 55 AT PN T RE R BB T ARG A28, AR A H MTU 53R : A8 e MTU B8 RIS 5 N 2

SRR P R AR R, RN R A .

R 45 i D LA 4 MTU R [ 2RI AN I, R P IR S 2R MTU S350 B IR 55 st e B2 01 B K MTU
fH.

U SRAR S5 vt BB RN, NP S T RAHE, RS A S HREE MTU 252 —.

— HJH B, ATT_MTU A0 B N P i 20 MTU RIIRSS S0 MTU (B B/ MEIRAS o

Client Server

Exchange MTU Request (0x0200)

. Exchange MTU Response (0x0032)

Figure 4.1: Exchange MTU

2460, WK 4.1, ATT_MTU SRZ{E ¥ E 9 0x0032.

4.4 WRR%E RN

XA A, DUR IR S o AR AR 45« — EARAR S M B, T D e b B R il AR AR 25 1)
HelEE, BIEFHE R R R ILUAHR B e AH S AR AR 25 AR IR %S -

AR TRF T DL TS MR,  RILATA AR AR SRS F AR 2% UID RIAR AR5

I BR/EDR fEHRII GATT 45 K IK 51 S AT TE LE L% RS, Rlitk, 7E BR/EDR L0 ZiffiFH SDP fik%s
R
4.4.1 RIMFTARRS

Z AR 2 7 v A5 DA R IR 55 i (4 BT R AR R 55«

MR T DA R ARG SR, B MRS 0% B MR IR 55 1) UUID.  Z4RF)HW A 0x0001, 2k i) AR 3 B
4 OXFFFF,

R 55 B o AL PR W REI R s DAZH SR AL B S B A R B

WS AR S5 R AR, R IER RN .

DA AL N ZR B — A @ AR B2, S5 SR AR AT IR 55 o S R B e 3 . & P i — AN R e
TS SR — RS UUID. SR VERIR 2RSS A A I FORR o 25 R AR IR 55 8 b i Ja — AN @ YR AR . LA
AR TIELTE R DA AR, HOF IR A& B KT DL 8 R B 2 Hh ) B g — AN TR ) A

BRI 1R B BRI HARRARRD X BN B R RIS, & TR TE AR

TE R HR &5 v FOAR AR 55 A, A SR — AN U R AR IR S5 b A B, 28 1k ik L R A 3

R 7E 3.0 TR MRS A A E ST RS AT, AR EVAESEAL i, SRR
AL RA SR
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Read By Group Type Request (0x0001, OxFFFF,
«Primary Service») =

Read By Group Type Response (0x06, 0x0001,
0x000F, «UUID1», 0x0010, 0x0017, «UUID2»,
0x0100, 0x01FF, «UUID3»)

Read By Group Type Request (0x0200, OXFFFF,
«Primary Service») o

<
-

Read By Group Type Response (0x06, 0x0200,
_ 0x02FF, «UUID4», 0x0300, 0x3FF, «UUID5»,
I 0x0400, 0x04FF, «UUID6»)

Read By Group Type Request (0x0500, OxFFFF,
«Primary Service») i

_Error Response («Read By Group Type Request»,
s 0x0401, «Attribute Not Found»)

Figure 4.2: Discover All Primary Services example

4.4.2 IR vUID KIARAR S

MRS UUID & CART, %A BE B R i 5 DR IR 55 i e AR AR 25 o RSl i, — /MR SS i mT g
ZAMRIRSS . MRS E AR %5 VUID R0 R .

DA RUAE R DS SR @ PEV SO A T HLB MR R S 0 BRI SS uuID, BB M ME 1% B 16 A7 85 F uUID
8 128 £ UUID MR EMRIRSS . B AR B E Y 0x0001, 45 s A)HR & &y 0xFFFF,

JIR 55 iy TT e BRI NPT R A R DA TR A IR FH HE B 25

AT 2 N3 [ — A S AR B B3R o 0 AR 45 38 SR IR AR 3 485 A0 . Sk
HR MRS VUID J& M ARRYE R A1,  HA5sRAINA A OXFRFF, DISSAME R BUER W REF — A, st
Hi s A i B KT DR EME R IR 2 i Ja — AN R I A A Y Bl (1

BRI H R HAS R A JB AR R B, % b R e &

TE R IR v BT A B3 RS UUID W AR AR 45 2 A, n SR BT AR AR AR %%, 28 ki Res i1 id#s .

R BT 3L WIRMIARS R RS S TN, JEA R EESEZAL Rk, AEAS 2 kA ik

BHIRA R KA

Find By Type Value Request (0x0001, OXFFFF, _.
«Primary Service», «UUID1») =

_ Find By Type Value Response (0x0200, 0x0214)

Find By Type Value Request (0x0215, OxFFFF, _
«Primary Service», «UUID1») &

Error Response («Find By Type Value
Request», 0x0215, «Attribute Not Found»)

Figure 4.3: Discover Primary Service by Service UUID example
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4.5 RARI

ZACE I P, DURIUIRS S5 HE RS IR R

H— AU T R R R RIS .
451 RINEHERS

AR P a A, DURII AR S5 i R 25 e SR AR IR S A B . RS e SCH IR SS RO AR S FE 43

DL SRl sRIEPESCR A, HE MRS B (Include) UUID, E4HAIR R E N Ik 51
FFAREIRN, 25 SRR R T R e IR &5 S5 R A0m . 78 R BAR 55 i SZ FE IO BT A ARSI 38 AR 451, G SR B =2
AAEIR S, 2kt L Tt 7

MRS v BT 3R [T S DA R A SR AR DA AR 3 20 T L A B 2

DL A B R Bl — AN @ PR EE S, TR IEAE X X T MR %s 2 P s RS . B— R EEE H
ALFE IR 55 75 I ) M A R RN 45 SR AL AR A . I SRR 45 UUID J2& 16 A1 4 UUID, UUID t27E N & Hh iR [l .
DA A SRS A A, G AR B R T DA S N i e — AN JE MR

PR BESRACRD A SR R R TR HE A o7 28 B DA SIS R 15 7 25 A4 R 45 T 1 RO A5 11 SR F 45 SR A AR
R

MAFE RSS2 128 7 UUID I, N TSR HAFEAR S DUID, idRukfdi . S2id K 108 M A A B35 AR 5%
F) J T A

VR YT 3.2 sPOIE A A Y T A R AT ELR UGS AL, DRI RS R A L
WA KA,

Client Server

Read By Type Request (0x0200, 0x0214,
«Include»)

= Read By Type Response (0x08,
0x0201, 0x0500, 0x0518, «UUID1»)

Read By Type Request (0x0202, 0x0214,
«Include»)

Read By Type Response (0x06,
0x0202, 0x0550, 0x0568)

Read Request (0x0550)

A

Read Response («UUID2»)

A

Read By Type Request (0x0203, 0x0214,
«Include»)

\/

Error Response («Read By Type Request»,
0x0203, «Attribute Not Found»)

<

Figure 4.4: Find Included Services example
4.6 FFIERIR
LR PomE . DUR LIRSS IR SRR AE . — BRI B0, AT DA e AT DL R AR A A O 1)
HeEeFE.
B TR AT DU TRAE R :  RILFT A REAE & LA UUID R IARFE .
4.6.1 RILARSSFT A RHIE
MRS AL A, ZE R E S A, DURBUIRSS E SR AT R I . IR SS s SGE AR 45 F)
A3 X 43
LR S SR B P s A e, LR R S5 BN (Characteristic) UUTD. #24f )R 4 2015 B
TE RS IR TG A0 A, &5 SR AR 2L B D e IR 55 TR0 45 SR A A
JiR 5 v v BE R (R AN DA B S SR B2y AR AY SR HH A R 2
WSR2 v A AR AR R, IR [ R
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PASS LGRS il ] — AN @ AR, TR R X LIRSS S SCAIRFE o Ja PR A2 AR P B g4
(ERERFILJE L, R E AR AL UUID. LSRR SR A, HOT a0 B K T SRR e A%
B A AR AI

BB VR AR 1 BN AR R LAY L R N7 2 B DA SR AR 352 7 2 v ) S P RO S5 T SR I 5 R AR, i
THEFLTE R o

FE R IR S5 S SCRF A FTAT IR S5 ORFAE AT, A0 RSY R AR QR 38 b R A7 b B

T B 3.3 MR MR A WIUE TREA IR AT 1), HARELMESERA, Bk, JEA 2 s E
B IRA S KA

Client Server

N — O R —
Read By Type Request (0x0200, 0x0214,
«Characteristic»)

__Read By Type Response (0x07, 0x0203, 0x02,
~0x0204, «UUID1», 0x210, 0x02, 0x0212, «UUID2»)

Read By Type Request (0x0211, 0x0214, o
«Characteristic») o

>

____Error Response («Read By Type Request»,
= 0x0211, «Attribute Not Found»)

Figure 4.5: Discover All Characteristics of a Service example

e/ = /==
ilijﬁ Tfé%o o o o o o

BRAREA
FYIT R LR AR A A

http://rf-smart.taocbao.com
QQ: 375797387
FHl: 15919408243
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