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Moaynb SIM868E:

MCNOJIb30BaHWE BO3MOYKHOCTEM
Bluetooth Low Energy

B npowunom rogy npoaykroBas iMHelka komnaHuu SIMCom Wireless Solutions, Begywiero
npoussogutens OEM-mopyneii craHgapros GSM, 3G, LTE, GPS /TJIOHACC, nononHunacb
KOMOHWHUPOBaHHBIM peLLeHHEM, COBMELLAIOLNUM (hyHKLIMM MOAYNS COTOBOW CBSI3U M HABUraLu
(GSM+GNSS) — SIM868E. OHoit M3 KntoueBbiX 0COGEHHOCTEN AaHHOTO MOAY/IA ABNAETCS
OfHOBpeMeHHas nopAepykka rexHonoruii Bluetooth Low Energy (Bluetooth LE, BLE) n Bluetooth
Classic. Ha momeHT BbixOf2 MOAYNSI, Gbina peanusoBaHa ToNbKo cepeepHas yacTb BLE. 3atrem
nporpamMmHoe obecneueHne Mogyns Gb1no fopaboTaHo, M Tenepb AaHHbIN CTEK NOAAEPIKUBAET
BCe BO3MOYXHOCTH, NpefocTaBnsieMble TexHonoruei Bluetooth LE.

B aaHHoii cTatbe GyaeT paccMoTpeHa KnMeHTcKas yacTb creka BLE gaHHoro Mopyns v npakti-
yecKHe acneKTbl ero NPUMEHEHHS, KOTopble GyAyT Nose3HbI CNeLUancTam U paspaboturkam
YCTPOMCTB TPAHCMOPTHOM, MPOMbILUNIEHHOM TeIeMETPHUH, CUCTEM OXPaHbl, aBTOMATU3aLMK

SHMPBE1E62B297 4534
IMEI'261518838688443

Puc. Mogynb SIM868E

U nepefavyu AaHHbIX.

BeepeHue

B rekyIiemM nporpaMMHOM o0ecCIedeHUN,
monynb SIM868E crocoben paboTaTh B CeTAX
GSM opHOBpeMeHHO 110 1ByM cuM-KapTaMm (Dual
Sim Dual Standby ), npusEMaTh HaBUTAIMOHHBIE
curaansl GPS/TJTIOHACC n gpyrux cucrem,
a TaxoKe 3aneiictBoBaTh creku Bluetooth Classic
u Bluetooth Low Energy. O630p 0CHOBHBIX BO3-
mokHOCTelt SIM868E ObL1 puBeeH B cTaThe
[3]. Tam ke mOAPOOHO paccMOTpeHa camMa TeX-
Hostorust BLE, peanusanus nonb3oBaTeIbCKUX
npodueit, 0030p BCTPOCHHBIX, a TAKKe IPOIIecC
B3aUMOJEUCTBUS C APYTUMU YCTPOUCTBAMU.

B manHOII cTaThe PacCMOTpPEHA KIMEHTCKAS 4acTh:
CKaHHPOBaHNUE, OAKITIOYEHHE, B3AUMO/ICIICTBIE
C XapaKTepUCTUKAMU U JeCKPUIITOPAMH JPYTUX
ycrpoiicts. I[Tonpo6HOe onucaHue BCex UCIIONb-
3yeMbIX KOMaH/[| COiepsKUTCS B [4]. B kavecTBe
GATT-cepBepa B ONIMCAaHHBIX IPUMEPAX UCIIOTH-
3oBanuch npunoxenus BLE Scanner [5], LightBlue
(6], a Taxxe cam Momynb SIM86SE [3].

CkaHupoBaHHe aABepTOB

Hpouecc CKaHUPOBAHUS ITO3BOJIAET IIOJTYIUTDH
nHboOpManno 06 OKPYKAIOIINX YCTPONCTBAX:
mac-agpec, TpPaHCINPyeMyIo NHGOPMAIHIO
(advert), MOIITHOCTD CUTHAJIA.

Jlist mpuMepa paccMOTPHUM OOHAPYIKeHHe
iBeacon-maska ¢ XapaKTepUCTUKAMH, YKa3aH-
HBIMU Ha puc.l:

AT+BTPOWER=1 //BkntoueHue Bluetooth

OK

AT+BLECREG / /peructpauust GATT-knueHTa
+BLECREG: 1,ABCDEF50 / /1 — id knuexta, AVCDEF0 —

nmMa

OK

AT+BLESCAN=1,1 / /3anyck ckaHuposaHus: 1 — id knneH-
T1a, 1 — Hayatb CKaHMpoBaHHe

OK

+BLESCANRST: ABCDEF50,1,26,1e:dd:82:4b:74:a8,...

+BLESCANRST: ABCDEF50,10,69,50:2d:ca:b6:38:dd,020
11A1AFF4C000215B0702980A295A8ABF734031A98A5
12DE045708AEC8 //ABCDEF50 — ums GATT knueHTa,
10 — uHAeKc npu ckaHuposanuu, 69 — RSSI, 50:2d:.. —
MAC agpec, 02011A... — TpaHcMpyeMasi HHchopMaLus
(advertising data)

AT+BLESCAN=1,0 / /npekpaiyeHue ckaHuposarus (0)
+BLESCAN: 0,0,ABCDEF50

OK

JaHHBII PEXKUM MOXKET OBITH [TOJIE3eH IS
CYNTHIBaHKS HH(POPMAIMH C TATIUKOB 6e3 Mofi-

Itest

B0702980-A295-A8AB-F734-031A98A512DE

Minor: 2222

Puc. 1. NMpumep xapakTepucTUk npu oBHapyxxeHuu iBeacon-Maska ckaHMpyeMbixX aABEPTOB

Major: 1111
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KJTIOYeHMS ITyTeM aHaIN3a TPaHCIUPYeMbIX B 9¢up maHHbIxX (advertising
data). [Ipyroe Bo3MOXKHOE IIpUMEHEHHE — 9TO OPHEHTAIHUS B IIPOCTPAHCTBE,
Ha OCHOBE OJTHOTO MJIM HECKOJIBKUX JJATIMKOB 0J1arofiaps IOKa3aTeio MOIII-
Hoctu curHana — RSSI (<RSSI>—127=<3nadyenue B 1BM>, T. €. B YKa3aHHOM
npumepe —58 nbm).

Taxxe cKaHUpOBaHUE HEOOXOAUMO KaK 0053aTe/IbHbII ITEePBBIIT ITaIll
Tiepes OAKII0UeHNEeM, T. K. U TATbHEHUIIINX OIlepaliiil CTIOIb3yeTCst
UHJIEKC, IOy YeHHBIN pu ckarnuposanuu (10 mist iBeacon’a).

CoepMHeHHe 1 3anKUCb B XapPaKTepPUCTUKY

Coszpmanum mpoduib 1 f06aBUM K HeMy XapaKTePUCTUKY IS 3alIUCH
(puc. 2, 3).

Havanpnoe sHavenne — «0x0000»; xapaKTepHCTHKA TOCTYITHA TOJIBKO IS
samucu. B fanHOM IpuMepe Oy/eT OKasaHa 3aIIich B XapaKTePUCTUKY Oe3
noaTBepkaeHus (write without response). [[jist 3anucy ¢ moaTBep)KIeHUEM
(write) TpebyeTcst cooTBeTCTBYIOIIEE 3HAYeH e 17151 KoMaHbl AT+BLECWC
u noaTBepxaeHne Ha cropoHe GATT-cepsepa.

Co croponsr moxyist SIM86SE anroputm cienyromuii:

AT+BTPOWER=1

OK

AT+BLECREG

+BLECREG: 1,ABCDEF50 //1 — id knuenta, AVCDEF0 — ums

BLE Device

DEVICE UUID

894A9BC9-E056-44A5-A6E8-14440C39AA2B

ADVERTIMENT DATA

BLE Device
Device Local Name

1010
Service UUIDs

SERVICES

CUSTOM SERVICE

0C9439D4-E71F-41C3-89EC-2A9027A9F15B
PRIMARY SERVICE

o) (t2) O

BLE Scanner Peripherals iBroadcast

Q

iFinder

Puc. 2. CozpaHHbii npocub

OK

AT+BLESCAN=1,1 / /3anyckaem ckaH1poBaHue

OK

+BLESCANRST: ABCDEF50,1,70,6b:fc:af:75:4d:7b,02011A030310100B09424C4520446576696365

+BLESCANRST: ABCDEF50,4,25,...
AT+BLESCAN=1,0 / /ocTaHaBn1BaeM cKaH1pOBaHH1e
+BLESCAN: 0,0,ABCDEF50

OK

AT+BLECCON=1,1,1 / /coeanHerue c yaaneHHo ctopoHoit: 1 — id knuenTa, 1 — UHAekc
NpH CKaHMPOBaHKWHK (camMoe nepeoe yCTPorcTeo), 1 — Tun coeauHeHus (npsiMoe)

OK

+BLECCON: 1,ABCDEF50,6b:fc:af:75:4d:7b,1 / /1 — coeauHeHue ycTaHoBEHO, Aanee:
MMS KNMeHTa, mac-afpec, id coeanHenus (1)

AT+BLECSS=1,1 //nonydeHnue cepsucos B npocune ycrpoicrsa: 1 — id kiuenta, 1 —
id coeguHeHus

+BLECSS: ABCDEF50,1,1,0018,0,1

+BLECSS: ABCDEF50,2,1,0118,0,1

+BLECSS: ABCDEF50,3,1,6643AE107948F8A59145B4BB781E61D0,0,1

+BLECSS: ABCDEF50,4,1,AE045DDC43D3909342456749E080A49F,0,1

+BLECSS: ABCDEF50,5,1,0F18,0,1

+BLECSS: ABCDEF50,6,1,0518,0,1

+BLECSS: ABCDEF50,7,1,0A18,0,1

£ BLE Device

CUSTOM SERVICE

0C9439D4-
E71F-41C3-89EC-2A9027A9F15B

PRIMARY SERVICE

®

3DC28BAA-4D7A-4F95-B848-0732BESD539D
(Custom)

®

WriteWithoutResponse SetValue?

WriteWithoutResponse
Properties

0x0000
Value - HEX at 04:22:58.599

A

&Y
ENAY

BLE Scanner

(t2)

Peripherals

Q

iBroadcast iFinder

Puc. 3. Mpodunb c fobaBneHHOM xapaKTepUCTUKOM

23
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+BLECSS: ABCDEF50,8,1,00002D121E4BOFA4994ECEB531F40579,0,1

+BLECSS: ABCDEF50,9,1,DCF855AD02C5F48E3A43360F2B50D389,0,1

+BLECSS: ABCDEF50,10,1,5BF 1A927902AEC89C3411FE7D439940C,0,1 / /nmsi GATT knuenta,
10 — nopsigkosbIi Homep cepsuca 8 npodinne, 1 — id coeamnHenus, id cepsuca (CUSTOM SERVICE
B HacTpolikax npoduns cepsepa), Homep ans atoro UUID cepsuca, 1 — Tun cepsica: oCHOBHOM

OK

AT+BLECGC=10 //nonyueHue MH(OPMALMK O XapaKTEPHUCTHKe

+BLECGC: 0,ABCDEF50,1,10,1,9D539DBE320748B8954F7A4DAA8BC23D,0,140 / /3anpoc
uHbopMaumu o xapaktepuctuke: 0 — uHcpopmaums nonyyera, ums GATT knueHta, 1 — id coe-
AnHerus, 10 — nopsaaKoBbI HoMep cepsuca, 1 — HOMep XapaKTepUCTUKH, id XapaKTepUCTUKH
(B cKpHHLLOTE M3 NpunoxeHust — BTopas cTpoka «CUSTOM SERVICE»), Homep ans atoi UUID
XapaKTepPUCTUKM, aTPUOYTbI JaHHOW XapaKTEPHUCTUKK (3TO YUC/IO — AOCTYMHbIE BO3MOXKHOCTH:
3aM1Cb, pacluMpeHHble CBOUCTBA U T. 4.)

OK

AT+BLECWC=10,1,0,1a2b3c,1 / /3anucb B xapaktepuctuky: 10 — nopsakoBbii Homep
cepsuca, 1 — Homep UUID xapaktepuctuki, 0 — T1n ayteHTUdbMKaLMK (HeT), 3HaueHue, 1 — Tun
3anucu — 3anucb 6e3 NoATBEPXKAEHNs

OK

+BLECWC: 0,ABCDEF50,1,10,1 / /nogTeepsxaerue: 0 — ycnewHo 3anucaqo, umst GATT kaueH-
Ta, id CoefHeHHs, NopsAKoBbIM HoMep cepaica, Homep UUID xapaktepucTuku
AT+BLECDISC=1,1 //komaHza Ha pa3pbl COeuHeHHs, id KNueHTa, id coefuHeHus

OK

+BLECCON: 0,ABCDEF50,6b:fc:af:75:4d:7b,1 / /0 — coeauHeHWe pa3opBaHo, UMs K/HEHTa,
mac-agpec, id coefjHeHus

Cpasy nocite mopaun AT+BECWC 3HavyeHne Ha yialeHHOIN CTOpOHE
H3MEHHJIOCh Ha COOTBETCTBYIOIIee (puc. 4).

UteHuUe XapPaKTePUCTUKH

CosnanuM XapakTepUCTUKY BHYTPHU CEPBHCA C aTpUOYyTOM ITEHWsI, 3Ha-
vyerne — «0x223322» (puc. 5).

[Tpowecc MOAKIIOUeHNs AHATIOTUYEH, OTJIMYHS JIUIb B UCIIOIb3YEMBIX
KOMaH/[aX IIPU YTeHUH:

AT+BLECCON=1,1,1 / /noaknioueHue

OK

+BLECCON: 1,ABCDEF50,7d:ef:ad:c0:02:03,1

AT+BLECSS =1,1 / /nonyueHue cnicka cepucos

+BLECSS: ABCDEF50,1,1,0018,0,1

+BLECSS: ABCDEF50,2,1,0118,0,1

+BLECSS: ABCDEF50,3,1,6643AE107948F8A59145B4BB781E61D0,0, 1
+BLECSS: ABCDEF50,4,1,AE045DDC43D3909342456749E080A49F,0,1

CUSTOM SERVICE

0C9439D4-
E71F-41C3-89EC-2A9027A9F15B

PRIMARY SERVICE

®

3DC28BAA-4DTA-4F95-B848-0732BE9D539D
(Custom)

®

WriteWithoutResponse SetValue?

WriteWithoutResponse
Properties

Oxla2b3c
Value - HEX at 04:46:01.824

Puc. 4. 3nauenue Ha yaaneHHoM CTOPOHe M3MEHMNOCh Nocne noaadu
AT+BECWC

+BLECSS: ABCDEF50,5,1,0F18,0,1

+BLECSS: ABCDEF50,6,1,0518,0,1

+BLECSS: ABCDEF50,7,1,0A18,0,1

+BLECSS: ABCDEF50,8,1,00002D121E4BOFA4994ECEB531F40579,0,1

+BLECSS: ABCDEF50,9,1,DCF855AD02C5F48E3A43360F2B50D389,0,1

+BLECSS: ABCDEF50,10,1,ABFC554CD54AFA9D8B4C6C648BE6C156,0,1

OK

AT+BLECGC=10 / /uHcpopMauus 0 xapaKTepHCTUKe

+BLECGC: 0,ABCDEF50,1,10,1,9630AD29E03050A7E044362DD4D123CD,0,2 / /atpubyT 2
B KOHLiE — TOJIbKO YTeHHe

OK

AT+BLECRC=10,1,0 / /uTeHne xapaKTepUCTHKH: NOPsAKOBbIM HOMep cepaica, Homep UUID
XapaKTEPUCTHKK, TUN ayTeHTHdMKaLMK (0 — HeT)

OK

+BLECRC: 0,ABCDEF50,1,10,1,223322 / /pesynbtat: 0 — ycnewHo npouutana, ums GATT
K/WEeHTa, id coefMHeHus, nopsiaKoBbI Homep cepaica, Homep UUID xapaktepucTuku, 3HaueH1e
/ /MeHsieM 3HaueHH1e B XxapaKTEPUCTHKE Ha yAaNEHHOM YCTPOUCTBE

AT+BLECRC=10,1,0 / /cuutbiBaem 3aHoBO

OK

+BLECRC: 0,ABCDEF50,1,10,1,001122 / /3HaueHwne uameHunocs Ha 001122
AT+BLECDISC=1,1 //pa3pbiBaem coeauHeH1e

OK

+BLECCON: 0,ABCDEF50,7d:ef:ad:c0:02:03,1

4 BLE Device

CUSTOM SERVICE

56C1E68B-646C-4C8B-9DFA-4AD54C55F
CAB

PRIMARY SERVICE

®

CD23D1D4-2D36-44E0-A750-30E029AD3096
(Custom)

Read SetValue?

Read

Properties

0x223322
Value - HEX at 04:21:06.724

N
O
BLE Scanner

(t2)

Peripherals

Q

iBroadcast iFinder

Puc. 5. XapaktepucTuka BHYTpU CepB1ca C aTpUOYTOM UTeHHs
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MonyuyeHue HOTUDMKALKI U paboTa
C AeCcKpuntopamMu

Crannapt BLE mosBossieT IpuchUIaTh yBeTOMIICHHUS 00 N3MEHEHUN
XapaKTepUCTHUK. CyH_[eCTByIOT IBa THAIIA YBEJTOMJIEHUN — MHAUKAIUA
u Hotuukanus. [TepBblit TUII JIUIIL COOOIIAeT 00 U3MEHEHNU 3HAYEHUS
XapaKTePUCTHKHU, BTOPOII TAkKe IPeOCTaBIsAeT U3MEHEHHYIO HH(pOpMa-
IIUIO B YBEOMJIEHUH.

PaccMoTpuM ImpuMep JIS CEPBHCA, I eCTh ATPUOYT HOTH(DUKAIINML:

AT+BLECCON=1,1,1 / /nogkntoueHue

OK

+BLECCON: 1,ABCDEF50,7d:ef:ad:c0:02:03,1

AT+BLECSS =1,1 / /nony4eHue cnucka cepsucos

+BLECSS: ...

OK

AT+BLECRN=1,1,1,10,1 / /perucTpauus 3anpoca Ha HoThdpHKaumio: 1 — pernctpaums, id
K/MeHTa, id coefiMHerus, nopsaKoBbl Homep cepaica, Homep UUID xapaktepucTiku

+BLECRN: 1,0,ABCDEF50,1,10,1 / /1 — peructpauus, 0 — nogrsepxkaeHue, ums GATT knueH-
Ta, id coeanHeHus, NopsAKoBbIH HoMep cepauca, Homep UUID xapaktepucTuku

OK

/ /BHeceHbl U3MEHEHHs B XapaKTePUCTUKY

+BLECN: ABCDEF50,1,10,1,1,12345 / /umsa GATT knueHTa, id coeuHeHHs,, NopsiaKoBbIk
Homep cepauca, Homep UUID xapaktepuctiku, 1 — Tun (HoTUdbHKaLus), U3MeHeHHOe 3HaueH e
[insi paboTbl C AECKPHUNTOPAMH, CYLLECTBYIOT OTAE/bHbIE KOMAHAb! — AN 3aMUCH W UTEHUSE:
AT+BLECWD=1,1,10,1,1,0,121212,1 / /id knu1eHTa, id COeaUHEHHS, NOPSLKOBbIM HOMEpP CEPBH-
ca, Homep UUID xapakTepucTuKi, HOMep AecKpUnTopa, ayTeHTudrkauus (0 — Het), 3anucaHHoe
3HaueHue, TN 3anucH (1 — 6e3 NoATBePXKAEHHS)

OK

+BLECWD: 0,ABCDEF50,1,10,1,1 / /0 — ycnew+o 3anucaH

AT+BLECRD=1,1,10,1,1,0 / /3anpoc Ha uteHue: id kn1eHTa, id CoefnuHeHUs, NOPSAKOBbIH
Homep cepauca, Homep UUID xapaktepucTku1, HomMep aeckpuntopa, ayteHTudukaums (0 — Her)
OK

+BLECRD: 0, ABCDEF50,1,10,1,1,121212 / /0 — peckpunTop ycnewwHo npo4uTaH, NocneaH1i
napamerp — 3HadyeHue

3aknioueHue

Monynbs SIM868E, BeIIIOIHEHHBIN Ha OOHOBJICHHOM YHIICETE
ot MediaTek, mpegocraBisier mupokue BO3MOKHOCTHU JIJISI TIPOU3BO-
nuteneit M2M-o6opynosauus. Hamuane monnonensoro BLE-cTeka mo-
3BOJISIET peann3oBaTh Ha 6ase MOIYIIs yIoOHbII 1 9HeproadPeKTHBHBII
o6MeH maHHBIMU. B KadecTBe BO3MOXHBIX IpuMeHeHuit BLE mosker
HCIIOIB30BATHCS UL HABUTAI[UM BHYTPH [TOMEIIeHH, HaeHTU(IKa-
I[UU IOJIb30BaTeJIel, KOHTPOJIS JOCTYIIa, MOOMIBHBIX IPUIOKEHUN
U CYUTBHIBAHMS ITOKAa3aHUI 6eCIIPOBOJHBIX NATIMKOB YPOBHS TOILIHBA.
Bri6upas SIM868E, momp3oBatesnp oTydaeT yHUBEPCATbHOE U JOCTYIIHOE
pellieHue, cOYeTalolIee MOLYIb COTOBOM CBsI3U, HaBUranuu u Bluetooth
B eINHOM Kopiryce. B
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