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For	the	Danish	king,	see	Harald	Bluetooth.	Wireless	technology	with	a	short	distance	Standard	Bluetoothseveloped	bybluetooth	special	interests	groupintrodoudodyudotto7	May	1998;	23	years	ago,	(1998-05-07)	IndustryPersonal	Area	Networkscompatible	Hardwaresmarwarepersonal	ComputersmartphonesGaming	Consisting	physical	devices
Rangecatically	less	than	10	m	(33-	ft),	up	to	100	m	(330	ft)	.bluetooth	5.0:	40	Ã	¢	â,¬	"400	M	(100	â,¬	"ft)	[1]	[2]	More	than	a	kilometer,	less	than	one	meter	[3]	Webbuetooth.com	Bluetooth	site	is	a	short-distance	wireless	technological	standard	used	for	data	exchange	between	fixed	devices	And	furniture	on	short	distances	using	the	UHF	radio	waves
in	ISM	bands,	from	2.402	GHz	to	2.48	GHz	and	to	the	construction	of	personal	area	networks	(pans).	[4]	It	was	originally	conceived	as	a	wireless	alternative	to	RS-232	data	cables.	It	is	mainly	used	as	an	alternative	to	wire	connections,	to	exchange	files	between	close	portable	devices	and	connect	mobile	phones	and	music	players	with	wireless
headphones.	In	the	most	used	mode,	the	power	of	the	transmission	is	limited	to	2.5	milliwatts,	giving	it	a	very	short	ray	up	to	10	meters	(30	feet).	Bluetooth	is	managed	by	the	BLUETOOTH	special	interest	group	(SIG),	which	has	over	35,000	member	companies	in	the	consumer	telecommunications,	computer,	networking	and	electronics	areas.	The
standardized	Bluetooth	IEEE	like	IEEE	802.15.1,	but	does	not	maintain	the	standard.	Mr	Bluetooth	supervises	the	development	of	the	specifications,	manages	the	qualifying	program	and	protects	the	brands.	[5]	A	manufacturer	must	meet	the	SIG	Bluetooth	standards	to	market	it	as	a	Bluetooth	device.	[6]	A	patent	network	applies	to	technology,	which
are	licensed	to	individual	qualification	devices.	Starting	from	2009	[Update],	Bluetooth	integrated	circuit	chips	ship	around	920	million	units	a	year	[7];	By	2017	there	were	3.6	billion	Bluetooth	devices	that	turned	annually	and	shipments	should	continue	to	increase	about	12%	a	year.	[8]	Etymology	The	name	is	Ã	¢	â,¬	"bluetooth	¢	â,¬"	was	proposed
in	1997	by	Jim	Kardach	of	Intel.	At	the	time	of	the	proposal	of	this	proposal,	he	was	reading	the	long	ships	of	Frans	G.	Bengtson,	a	historic	novel	on	the	Vikings	and	the	Danish	King	of	the	X	of	the	Xthical	Bluetooth	Bluetooth.	[9]	[10]	Bluetooth	is	the	Anglicized	Version	of	Scandinavia	BLÃƒ	¥	tand	/	BlÃƒ	¥	tann	(or	in	the	old	Norse	BlÃƒÂ¡tÃ§	Â	«NN).	It
was	the	epithet	of	King	Harald	Bluetooth,	which	united	the	Danish	Tribe	Disparies	in	a	single	kingdom;	Kardach	has	chosen	the	name	to	imply	that	Bluetooth	in	a	similar	way	combines	the	communication	protocols.	[11]	Logo	The	Bluetooth	logo	is	a	binder	that	melted	the	youngest	Futsark	Runes	Ã	¢	(Ã¡Å¡â¼,	Hagall)	and	Ã	¢	(Ã¡>	',	Bjarkan),	initials	of
Harald.	[12]	[13]	History	The	development	of	radio	technology	"Brief	connection",	later	Bluetooth,	was	started	in	1989	by	Nils	Rydbeck,	CTO	to	Ericsson	Mobile	Lund,	Sweden.	The	aim	was	to	develop	wireless	headphones,	according	to	two	inventions	of	Johan	Ullman,	if	8902098-6,	released	1989-06-12	and	if	9202239,	released	1992-07-24.	Rydbeck
Nils	Tord	Tord	Wingren	with	specifics	and	Dutchman	Jaap	Hartsen	and	Sven	Mattisson	with	development.	[14]	Both	worked	for	Ericsson	to	Lund.	[15]	Main	design	and	development	started	in	1994	and	in	1997	the	team	had	a	viable	solution.	[16]	From	1997	Ãƒ-Rjan	Johansson	became	the	leader	of	the	project	and	pushed	technology	and
standardization.	[17]	[18]	[19]	[20]	In	1997,	Adalio	Sanchez,	then	head	of	IBM	ThinkPad	Product	R	&	D,	approached	Nils	Rydbeck	on	collaboration	on	the	integration	of	a	mobile	phone	in	a	ThinkPad	notebook.	The	two	assigned	Ericsson	and	IBM	engineers	to	study	the	idea.	The	conclusion	was	that	energy	consumption	on	mobile	technology	at	that
time	was	too	high	to	allow	Featable	in	a	notebook	and	still	get	an	adequate	battery	life.	Instead,	the	two	companies	have	agreed	to	integrate	Ericsson	short-term	connection	to	both	a	ThinkPad	notebook	and	on	an	Ericsson	phone	to	reach	the	goal.	Since	I	nor	the	ThinkPad	IBM	notebooks	NÃ	©	ericsson	ericsson	were	market	share	leaders	in	their
respective	markets	at	that	time,	adalio	sanchez	and	nils	rydbeck	agreed	to	make	short-link	technology	an	open	industry	standard	to	allow	each	player	maximum	access	to	the	market.	ericsson	has	contributed	to	short-range	radio	technology,	and	ibm	has	contributed	to	patents	around	the	logical	layer.	adalio	sanchez	of	ibm	then	recruited	stephen
nachtsheim	of	intel	to	join	and	then	intel	also	recruited	toshiba	and	nokia.	in	May	1998,	the	bluetooth	sig	was	launched	with	ibm	and	ericsson	as	founding	signatories	and	a	total	of	five	members:	ericsson,	intel,	nokia,	toshiba	and	ibm.	the	first	consumption	bluetooth	device	was	launched	in	1999.	was	a	handless	mobile	headset	that	earned	the	"best	of
show	technology	award"	in	comdex.	the	first	bluetooth	mobile	phone	was	the	ericsson	t36,	but	it	was	the	revised	t39	model	that	it	actually	did	to	store	shelves	in	2001.	parallel,	ibm	introduced	the	ibm	thinkpad	a30	in	October	2001,	which	was	the	first	notebook	with	integrated	bluetooth.	early	incorporation	of	bluetooth	in	consumer	electronics
products	continued	to	vosis	technologies	at	coast	mesa,	California,	united	states,	initially	overseen	by	founding	members	bejan	amini	and	tom	davidson.	the	technologies	had	been	created	by	the	real	estate	developer	ivano	stegmenga,	with	patent	of	the	United	States	608507,	for	communication	between	a	mobile	phone	and	a	vehicle	audio	system.	At
the	time,	Sony/Ericsson	had	only	a	lower	market	share	in	the	cell	phone	market,	which	was	dominated	by	nokia	and	motorola	in	the	United	States.	because	of	ongoing	negotiations	for	a	license	agreement	provided	with	motorola	since	the	late	1990s,	vosi	could	not	publicly	disclose	the	intention,	integration	and	initial	development	of	other	enabled
devices	that	would	be	the	first	devices	connected	to	the	internet	"smart	home."	vosi	needed	a	means	to	communicate	without	a	wired	connection	from	the	vehicle	to	other	devices	of	the	network.	bluetooth	was	chosen,	since	wifi	was	not	yet	available	or	supported	in	the	public	market.	vosi	had	begun	to	develop	the	integrated	vehicular	system	vosi	cello
and	other	devices	connected	to	the	internet,	one	of	which	was	intended	to	be	a	table	device	called	vosi	symphony,	in	net	with	bluetooth.	through	the	negotiations	with	motorola,	vosi	introduced	and	revealed	its	intent	to	integrate	bluetooth	into	its	devices.	in	the	early	2000s,	a	legal	battle	took	place	between	cravings	and	motorhomes,	which
indefinitely	suspended	the	release	of	devices.	subsequently,	motorola	has	implemented	it	in	their	devices	that	started	the	significant	propagation	of	bluetooth	in	the	public	market	because	of	its	large	market	share	at	the	moment.	in	2012,	jaap	haartsen	was	appointed	by	the	European	Patent	Office	for	the	European	inventor's	award.	[16]	bluetooth
implementation	operates	at	frequencies	between	2.402	and	2.480	ghz,	or	2,400	and	2,4835	ghz,	including	2	mhz	wide	guard	bands	at	low	and	3.5	mhz	high.[21]	This	is	in	the	global	short-range	radio	frequency	band	(but	not	regulated)	industrial,	scientific	and	medical	(ism)	2.4	ghz.	bluetooth	uses	a	radio	technology	called	frequency-hopping	diffusion
spectrum.	bluetooth	divides	data	transmitted	into	packages	and	transmits	each	package	to	one	of	the	79	designated	bluetooth	channels.	each	channel	has	a	bandwidth	of	1	mhz.	usually	performs	1600	hops	per	second,	with	enabled	frequency-hopping	(afh)	adaptive.	[21]	bluetooth	low	energy	uses	2	mhz	of	spacing,	which	houses	40	channels.	[22]
originally,	the	modulation	of	the	Gaussian	frequency	change	(gfsk)	was	the	only	available	modulation	scheme.	since	the	introduction	of2.0	+	EDR,	ï	€	/	4-DQPSK	(diverse	Phase-Shift	Keying)	and	8-DPSK	modulation	can	also	be	used	between	compatible	devices.	It	is	said	that	the	devices	that	work	with	GFSK	are	operating	in	basic	frequency	mode	(BR),
where	an	instantaneous	bit	rate	of	1	Mbit	/	s	is	possible.	The	term	Enhanced	Data	Rate	(EDR)	is	used	to	describe	ï	€	/	4-DPSK	ï	€	/	4-DPSK	and	8-DPSK	(EDR3)	regimes,	each	giving	2	and	3A	Mbit	/	s	respectively.	The	combination	of	these	modes	(BR	and	EDR)	in	Bluetooth	radio	technology	is	classified	as	a	BR/EDR	radio.	In	2019,	Apple	published	an
extension	called	HDR	that	supports	data	transmission	speed	of	4	(HDR4)	and	8	(HDR8)	Mbit/s	using	I/	4-DQPSK	modulation	on	4MHz	channels	with	forward	correction	(FEC)	[1].	Bluetooth	is	a	package-based	protocol	with	a	master/slave	architecture.	A	master	can	communicate	with	up	to	seven	slaves	in	a	piconet.	All	devices	within	a	given	piconet
uses	the	clock	provided	by	the	master	as	the	basis	for	the	exchange	of	packages.	The	master	clock	ticks	with	a	period	of	312.5Â	Î1⁄4s,	two	ticking	therefore	constitute	a	slot	of	625A	Âμs,	and	two	slots	constitute	a	pair	of	slots	of	1250A	Âμs.	In	the	simple	case	of	single	slot	packages,	it	broadcasts	masters	in	even	slots	and	receives	in	odd	slots.	Slave,
vice	versa,	receives	in	equal	slots	and	broadcasts	in	odd	slots.	Packages	can	be	1,	3	or	5	long	slots,	but	in	all	cases,	the	teacher's	transmission	starts	in	the	even	slots	and	the	slave	is	in	odd	slots.	The	above	excludes	Bluetooth	Low	Energy,	introduced	in	the	specific	4.0,	which	uses	the	same	spectrum,	but	a	little	different.	Communication	and
Connection	A	BR/	Bluetooth	EDR	master	device	can	communicate	with	up	to	seven	devices	in	a	piconet	(an	ad	hoc	computer	network	through	Bluetooth	technology),	although	not	all	devices	reach	this	maximum.	Devices	can	reverse	roles,	by	agreement	and	slave	can	become	the	master	(for	example,	an	earphone	begins	a	connection	to	a	phone
necessarily	begins	as	a	Master	as	the	ConnectionA	initiator	but	can	later	function	as	a	slave)	.The	Bluetooth	Core	Specification	provides	the	connection	of	two	or	more	piconets	so	as	to	form	a	scatternet,	in	which	some	devices	simultaneously	play	the	role	of	master	in	a	piconet	and	the	role	of	slaves	in	another.	At	any	time,	data	can	be	transferred
between	the	master	and	another	device	(except	for	the	unused	broadcast	mode).	I	choose	master	that	Slave	address	device;	typically,	you	quickly	switch	from	one	device	to	another	so	round	robin.	Since	he	is	the	master	who	chooses,	who	slave	of	address,	while	a	slave	is	(in	theory)	should	listen	to	each	receive	crack,	being	a	master	is	a	lighter	weight
than	being	a	slave.	Being	a	master	of	slaves	seven	is	possible;	being	slave	of	more	than	one	master	is	possible.	The	specification	is	vague	from	behavior	required	in	scatternet.	[23]	Uses	Bluetooth	Device	Fields	per	Class	Max	class.	power	allowed	tip.	range	(mW)	(dBm)	1	100	20~100	1.5	10~2022.54~1031~140.5A3~0.5	Source:	BT1	RT	RT	RT	RT	RT
RT	RT	RT	Vol	6	Part	A	Sez	3,	Bluetooth	website	Bluetooth	technology	is	a	standard	wire-replacement	communication	protocol	designed	mainly	for	low	energy	consumption,	with	a	short	range	based	on	low	cost	transceiver	microchip	in	each	device.	[24]	Since	the	devices	use	a	radio	system	(broadcast)	of	communication,	which	should	not	be	in	a	visual
line	of	view	among	themselves;	However,	a	wireless	optical	path	should	almost	be	practicable.	[25]	Range	is	class-dependent	power,	but	various	fields	of	action	in	practice.	See	the	table	"Bluetooth	devices	per	class".	Officially	Class	3	radio	have	a	range	of	up	to	1	meter	(3A	ft),	class	2,	most	are	commonly	found	in	mobile	devices,	10	meters	(33a	ft),
and	Class	1,	first	for	industrial	use	cases,	100	meters	(300A	ft)	.	[2]	Bluetooth	Marketing	qualifies	that	class	1	range	is,	in	most	cases	20a	30	meters	(66a	98a	ft),	and	Class	2	Range	5A	10	meters	(16a	33a	ft).	[1]	The	actual	range	reached	by	a	givenIt	will	depend	on	the	characteristics	of	the	devices	to	both	ends	of	the	connection,	as	well	as	the	air
conditions	in	the	middle,	and	other	factors.	The	actual	flow	rate	depends	on	the	conditions	of	propagation,	material	coverage,	production	sample	variations,	antenna	configurations	and	battery	conditions.	Most	Bluetooth	applications	are	for	internal	conditions,	where	walls	attenuation	walls	Signal	Fading	due	to	signal	reflections	make	the	range	much
lower	than	specified	ranges	of	Bluetooth	products.	Most	Bluetooth	applications	are	battery	class	2	devices,	with	little	difference	in	the	range	if	the	other	end	of	the	connection	is	a	class	1	or	class	2	device	since	the	low-cost	device	tends	to	set	the	range	limit.	In	some	cases	the	effective	range	of	data	connection	can	be	extended	when	a	class	2	device	is
connected	to	a	class	1	transceiver	with	greater	sensitivity	and	transmission	power	than	a	typical	class	2	device.	[26]	Mostly,	however,	class	1	devices	have	a	similar	sensitivity	to	class	2	devices.	Connection	of	two	class	1	devices	with	high	sensitivity	and	high	power	can	allow	the	intervals	far	above	the	typical	100m,	depending	on	the	throughput
required	by	the	application.	Some	devices	of	these	devices	allow	field	fields	open	up	to	1	km	and	over	between	two	similar	devices	without	exceeding	the	legal	emission	limits.	[27]	[28]	[29]	Bluetooth	core	specification	sends	a	range	of	no	less	than	10	meters	(33	ft),	but	there	is	no	upper	limit	on	the	actual	range.	Manufacturer	implementations	can	be
tuned	to	provide	the	range	needed	for	each	case.	[2]	Profile	Bluetooth	Main	article:	List	of	Bluetooth	profiles	To	use	Bluetooth	wireless	technology,	a	device	must	be	able	to	interpret	some	Bluetooth	profiles,	which	are	definitions	of	possible	applications	and	specify	general	behaviors	that	Bluetooth	enabled	devices	use	to	communicate	with	other
Bluetooth	devices.	These	profiles	include	settings	to	parameterize	and	control	communication	from	the	beginning.	The	adhesion	to	the	profiles	saves	time	to	transmit	the	parameters	again	before	the	bidirectional	connection	becomes	effective.	There	are	a	wide	range	of	Bluetooth	profiles	that	describe	many	different	types	of	applications	or	cases	of
use	for	devices.	[30]	List	of	applications	A	typical	Bluetooth	cell	phone	control,	wireless	control	and	communication	between	a	mobile	phone	and	a	speaker	headset.	This	was	one	of	the	first	applications	to	become	popular.	[31]	Wireless	control	and	communication	between	a	mobile	phone	and	a	Bluetooth	compatible	car	stereo	system	(and	sometimes
between	the	SIM	card	and	the	car	phone	[32]	[33]).	Wireless	communication	between	a	smartphone	and	a	smart	lock	to	unlock	doors.	Wireless	control	and	communication	with	iOS	and	phones	for	Android	devices,	tablets	and	portable	wireless	speakers.	[34]	Bluetooth	wireless	earphone	and	intercom.	Idiomically,	an	earphone	is	sometimes	called	a
Bluetooth.	Wireless	audio	streaming	to	headphones	with	or	without	communication	functionality.	Wireless	data	streaming	collected	from	Bluetooth	enabled	fitness	devices	on	phone	or	PC.	[35]	Wireless	networking	between	PC	in	a	restricted	space	and	where	small	bandwidth	is	required.	[36]	Wireless	communication	with	PC	input	and	output	devices,
the	most	common	is	mouse,	keyboard	and	printer.	File	transfer,	contact	details,	calendar	appointments	and	reminders	between	devices	with	OBEX	[A]	and	directory	sharing	via	FTP.	[37]	Replacement	of	previous	wired	RS-232	serial	communications	in	test	equipment,	GPS	receivers,	medical	equipment,	barcode	scanners	and	traffic	control	devices.
For	commands	where	it	was	often	used	in	infrared.	For	low	bandwidth	applications	where	a	higher	USB	bandwidth	is	not	required	and	the	desired	cableless	connection.	Sending	small	ads	from	Bluetooth	enabled	Advertising	accumulations	to	other	devicesBluetooth.	[38]	Wireless	bridge	between	two	Industrial	Ethernet	networks	(E.g.,	Profinet).
Seventh	and	eighth	generation	game	console	as	Nintendo	Wii,	[39]	and	Sony	3	PlayStation	use	Bluetooth	for	respective	wireless	controllers.	Internet	access	dial-up	on	personal	computer	or	PDA	using	a	mobile	phone	with	data	degree	as	a	wireless	modem.	Short-range	data	transmission	of	health	sensor	from	medical	devices	to	the	mobile	phone,	set-
top	box	or	dedicated	telemetry	devices.	[40]	[41]	Allowing	permitting	DECT	phone	to	call	and	respond	to	calls	on	behalf	of	a	nearby	mobile	phone.	Real-time	location	systems	(RTLS)	are	used	to	trace	and	identify	the	position	of	objects	in	real	time	using	nodes	or	tags	attached,	or	embedded,	traced	objects,	and	readers	receiving	and	process	wireless
signals	from	these	tags	to	determine	Their	positions.	[42]	Personal	security	application	on	mobile	phones	for	the	prevention	of	theft	or	loss	of	objects.	The	protected	object	has	a	Bluetooth	marker	(for	example,	a	tag)	that	is	constantly	communicating	with	the	phone.	If	the	connection	is	broken	(the	marker	is	out	of	the	phone	range)	then	an	alarm	is
raised.	This	can	also	be	used	as	an	overboard	man	alarm.	A	product	that	uses	this	technology	is	available	since	2009.	[43]	Calgary,	Alberta,	Canada's	Roads	Traffic	Division	uses	data	collected	by	travelers'	Bluetooth	devices	to	predict	travel	times	and	road	congestion	for	motorists.	[44]	Wireless	audio	transmission	(a	more	reliable	alternative	to	FM
transmitters)	live	video	streaming	to	Nabeel	Fattah's	visual	cortical	system	device	in	the	Newcastle	2017	university.	[45]	Connecting	movement	controllers	to	a	PC	when	you	Use	Wi-Fi	VR	VR	headphones	(IEEE	802.11)	Bluetooth	and	Wi-Fi	(Wi-Fi	is	the	brand	for	products	that	use	IEEE	802.11	standard)	have	some	similar	applications:	the	creation	of
networks,	printing	or	transfer	of	file.	The	Wi-Fi	connection	is	intended	as	a	substitute	for	high-speed	wiring	for	the	general	access	of	the	local	network	in	the	work	or	at	home	areas.	This	application	category	is	sometimes	called	Wireless	Local	Networks	(WLAN.)	Bluetooth	was	intended	for	portable	equipment	and	its	applications.	The	application
category	is	outlined	as	a	wireless	personal	area	network	(WPAN.)	Bluetooth	is	a	substitute	for	wiring	in	various	applications	personally	carried	in	any	setting	and	also	works	for	fixed	position	applications,	such	as	intelligent	energy	functionality	at	home	(thermosta,	etc.)	Wi-fi	and	Bluetooth	are	to	some	extent	complementary	in	their	applications	and
use.	Wi-Fi	is	usually	oriented	to	the	access	point,	with	an	asymmetrical	connection	of	the	client	server	with	all	the	traffic	path	through	the	access	point,	while	the	Bluetooth	is	usually	symmetrical,	between	two	Bluetooth	devices.	Bluetooth	works	well	in	simple	applications	where	two	devices	need	to	connect	with	a	minimum	configuration	as	a	button
press,	as	in	headphones	and	speakers.	Bluetooth	devices	USB	Dongle	with	a	range	of	100	m	Bluetooth	exists	in	numerous	products	such	as	phones,	speakers,	tablets,	multimedia	players,	robotics	systems,	laptops,	and	console	game	equipment,	as	well	as	some	high-definition	headphones,	modem	,	hearing	aids	[46]	and	even	watches.	[47]	Given	the
variety	of	devices	that	use	Bluetooth,	coupled	with	contemporary	headphone	detachment	for	headphones	from	Apple,	Google	and	other	companies,	and	the	lack	of	adjustment	by	the	FCC,	technology	is	prone	to	interference.	[48]	​​However	Bluetooth	is	useful	when	transferring	information	between	two	or	more	devices	found	close	to	each	other	in	low
bandwidth	situations.	Bluetooth	is	commonly	used	to	transfer	audio	data	with	phones	(ie	with	a	Bluetooth	headset)	or	bytes	data	with	handheld	computers	(file	transfer).	Bluetooth	protocols	simplify	the	discovery	and	configuration	of	services	between	devices.	[49]	Bluetooth	devices	can	advertise	all	the	services	they	provide.	[50]	This	makes	the	use	of
services	easier,	because	more	security,	network	address	and	permission	configuration	Be	automated	that	with	many	other	network	types.	[49]	Computer	requirements	A	typical	Bluetooth	USB	dongle	An	internal	Bluetooth	card	(14Ã-36-4	mm)	A	personal	computer	that	has	no	built-in	Bluetooth	can	use	a	Bluetooth	adapter	that	allows	the	PC	to
communicate	with	Bluetooth	devices.	While	some	desktop	computers	and	latest	laptops	are	equipped	with	a	built-in	Bluetooth	radio,	others	require	an	external	adapter,	typically	in	the	form	of	a	small	USB	dongle.	Unlike	his	own	IRDA,	which	requires	a	separate	adapter	for	each	device,	Bluetooth	allows	multiple	devices	to	communicate	with	a
computer	on	a	single	adapter.	[51]	Operating	system	implementation	More	information:	Bluetooth	Stack	for	Microsoft	Platforms,	Windows	XP	Service	Pack	2	and	SP3	Switches	work	natively	with	Bluetooth	V1.1,	V2.0	and	V2.0	+	EDR.	[52]	Previous	versions	required	users	to	install	their	own	Bluetooth	adapter	drivers,	which	were	not	directly
supported	by	Microsoft.	[53]	Microsoft	Bluetooth	dongles	(packed	with	their	Bluetooth	computerized	devices)	do	not	have	external	drivers	and	therefore	require	at	least	Windows	XP	Service	Pack	2.	Windows	Vista	RTM	/	SP1	with	wireless	or	Windows	Vista	SP2	official	works	with	Bluetooth	V2.1	+	EDR	.	[52]	Windows	7	works	with	Bluetooth	V2.1	+
EDR	and	extended	survey	response	(EIR).	[52]	Windows	XP	and	Windows	Vista	/	Windows	7	Bluetooth	batteries	support	the	following	Bluetooth	profiles	natively:	PAN,	SPP,	DUN,	HID,	HCRP.	The	stack	of	Windows	XP	can	be	replaced	by	a	third-party	stack	that	supports	multiple	profiles	or	new	Bluetooth	versions.	The	Windows	Vista	/	Windows	7
Bluetooth	stack	supports	additional	profiles	provided	by	the	supplier	without	requiring	Microsoft	Stack	to	be	replaced.	[52]	It	is	generally	recommended	to	install	the	driver	of	the	most	recent	supplier	and	its	associated	stack	to	be	able	to	use	the	Bluetooth	device	to	the	maximum	extent.	Apple	products	worked	with	Bluetooth	from	Mac	OS	XÂ	v10.2,
which	was	released	in	2002.	[54]	Linux	has	two	popular	Bluetooth,	Bluez	and	Fluoride	batteries.	The	Bluez	stack	is	included	in	most	Linux	kernels	and	was	originally	developed	by	Qualcomm.	[55]	Fluoruro,	previously	known	as	BlueDroid	is	included	in	the	Android	operating	system	and	was	originally	developed	by	Broadcom.	[56]	There	is	also	a	pile
deal,	developed	by	Nokia.	It	was	once	popular,	but	was	not	updated	since	2005.	[57]	FreeBSD	included	Bluetooth	from	its	V5.0	release,	implemented	via	NetGraph.	[58]	NetBSD	included	Bluetooth	from	its	V4.0	version.	[59]	Its	Bluetooth	stack	was	also	taken	to	ApriBSD,	however	OpenBSD	later	removed	it	as	uncommitted.	[60]	[61]	Dragonfly	BSD
had	the	Bluetooth	implementation	of	NetBSD	from	1.11	(2008).	[62]	A	netgraph-based	implementation	from	FreeBSD	was	also	available	in	the	tree,	possibly	disabled	until	2014-11-15	and	could	require	more	work.	[63]	[64]	Specifications	and	Features	The	specifications	were	formalized	by	the	special	interest	group	Bluetooth	(SIG)	and	formally
announced	on	20	May	1998.	[65]	Today	it	has	a	membership	of	more	than	30,000	companies	worldwide.	[66]	It	was	founded	by	Ericsson,	IBM,	Intel,	Nokia	and	Toshiba,	and	subsequently	joined	by	many	other	companies.	All	Bluetooth	standard	versions	support	downward	compatibility.	[67]	This	allows	the	last	standard	cover	for	all	previous	versions.
The	Bluetooth	Core	Specification	Working	Group	(CSWG)	mainly	produces	4	types	of	specifications:	Bluetooth	core	specifications,	the	release	cycle	is	typically	a	few	years	between	the	core	specification	addendum	(CSA),	the	release	cycle	can	be	tightened	as	a	few	times	a	year	specified	cores	(CSS),	can	be	released	quickly	Errata	(available	with	a	user
account:	Errata	Login)	The	Bluetooth	1.0	and	1.0B	1.0	and	1.0b	versions	have	had	many	problems,	and	manufacturers	had	difficulty	making	their	products	interoperable.	Versions	1.0	and	1.0b	also	included	the	mandatory	address	of	the	Bluetooth	hardware	device	(BD_ADDDR)	in	the	transmission	of	the	connection	process	(rendering	the	impossible
anonymity	at	protocol	level),	which	was	a	remarkable	stop	for	certain	services	providedUse	in	Bluetooth	environments.	Bluetooth	1.1	Ratified	as	IEEE	802.15.1	-	2002	Standard	[68]	Many	errors	found	in	V1.0B	specifications	have	been	set.	Added	possibilities	of	non-encrypted	channels.	Resistance	indicator	of	the	received	signal	(RSSI).	Bluetooth	1.2
The	main	improvements	include:	Quick	and	Discovery	Connection	Spectrum	Adaptive	Frequency-Hopping	Spect	(AFH),	which	improves	radiofrequency	radiofrequency	resistance	Avoiding	the	use	of	crowded	frequencies	in	the	hopping	sequence.	Higher	transmission	speed	in	practice	than	in	V1.1,	up	to	721	Kbit	/	s.	[69]	Prolonged	synchronous
connections	(ESCO),	which	improve	the	quality	of	the	audio	connections	entry	by	allowing	retransmissions	of	corrupt	packets,	and	may	possibly	increase	audio	latency	to	provide	better	concomitant	data	transfer.	Host	controller	interface	(HCI)	operation	with	three-wire	UART.	Ratified	as	IEEE	Standard	802.15.1â	€	"2005	[70]	Control	mode	and
retransmission	of	the	flows	introduced	for	L2CAP.	Bluetooth	2.0	+	Edr	This	version	of	Bluetooth	Core	Specification	was	released	before	2005.	The	main	difference	is	the	introduction	of	an	improved	data	rate	(EDR)	for	faster	data	transfer.	The	EDR	bit	rate	is	3	Mbit	/	s,	even	if	the	maximum	data	transfer	speed	(Allow	for	the	time	and	Inter-Packet
recognition)	is	2.1	Mbit	/	s.	[69]	EDR	uses	a	combination	of	modulation	of	GFSK	and	Phase-Shift	(PSK)	keys	with	two	variants,	ï	€	/	4-DQPSK	and	8-DPSK.	[71]	EDR	can	provide	lower	energy	consumption	through	a	small	inactivity	cycle.	The	specification	is	published	as	Bluetooth	V2.0	+	EDR,	which	implies	that	EDR	is	an	optional	function.	Apart	from
EDR,	the	V2.0	specification	contains	other	minor	improvements,	and	the	products	can	claim	compliant	with	"Bluetooth	V2.0"	without	supporting	the	highest	data	speed.	At	least	one	commercial	device	states	"Bluetooth	V2.0	without	EDR"	on	its	data	sheet.	[72]	Bluetooth	2.1	+	Specific	version	of	the	Core	Bluetooth	EDR	2.1	+	EDR	has	been	adopted	by
MR	Bluetooth	on	26	July	2007.	[71]	The	main	characteristic	of	V2.1	is	the	simple	safe	coupling	(SSP):	this	improves	The	coupling	experience	for	Bluetooth	devices,	while	increasing	use	and	strength	of	safety.	[73]	Version	2.1	allows	various	other	improvements,	including	the	extended	response	to	investigations	(EIR),	which	provides	more	information
during	the	investigation	procedure	to	allow	better	filtering	devices	before	connection;	And	Subrating	Sniff,	which	reduces	energy	consumption	in	low	power	mode.	Bluetooth	3.0	+	HS	3.0	+	HS	version	of	Bluetooth	Core	Specification	[71]	was	adopted	by	Bluetooth	SIG	on	21	April	2009.	Bluetooth	V3.0	+	HS	provides	theoretical	data	transfer	speed	up
to	24	Mbit	/	s,	although	no	further	The	Bluetooth	connection	itself.	Instead,	the	Bluetooth	connection	is	used	for	negotiation	and	establishment,	and	high-speed	data	traffic	is	transported	to	a	link	Colocated	802.11.	The	new	main	feature	is	amp	(Mac	/	Phy	alternatives),	adding	802.11	as	high	speed	transport.	The	high	speed	part	of	the	specifications	is
not	mandatory,	and	therefore	only	the	devices	that	display	the	"+	HS"	logo	supports	the	transfer	of	high-speed	Bluetooth	data	over	802.11.	A	Bluetooth	V3.0	device	without	the	"+	HS"	suffix	is	​​required	only	to	support	the	functionalities	introduced	in	the	core	version	Specification	3.0	[74]	or	Previous	Core	Specification	Addendum	1.	[75]	L2CAP
Improved	mode	Advanced	retransmission	mode	(ERTM)	implements	the	reliable	L2CAP	channel,	while	streaming	mode	(SM)	implements	the	unreliable	channel	without	retransmission	or	flow	control.	Introduced	in	Core	specific	Addendum	1.	Mac	Alternative	/	Phy	allows	the	use	of	alternative	Mac	and	Phy	for	transporting	Bluetooth	profile	data.	The
Bluetooth	radio	is	still	used	for	the	discovery	of	the	device,	the	initial	connection	and	the	configuration	of	the	profile.	However,	when	great	data	quantities	must	be	sent,	the	high-speed	Mac	Phy	802.11	alternative	(typically	associated	with	Wi-Fi)	carries	data.	This	means	that	Bluetooth	uses	low	power	connection	models	tested	when	the	It	is	inactive,
and	the	fastest	radio	when	you	need	to	send	great	quantities	of	data.	AMP	connections	require	improved	L2CAP	mode.	Unicast	Connectionless	Date	allows	you	to	send	service	data	without	establishing	an	explicit	L2CAP	channel.	It	is	intended	for	use	by	applications	that	require	low	latency	between	the	user's	action	and	the	reconnection	/
transmission	of	data.	This	is	appropriate	only	for	small	amounts	of	data.	Update	the	power	control	function	to	remove	the	opening	opening	Power	control,	as	well	as	to	clarify	the	ambiguities	in	the	control	of	power	introduced	by	the	new	modulation	schemes	added	for	the	EDR.	Improved	power	control	removes	the	ambiguities	by	specifying	the
behavior	that	is	expected.	The	function	also	adds	the	closed-cycle	power	control,	which	means	that	RSSI	filter	can	start	as	the	answer	is	received.	Furthermore,	a	request	was	introduced	"Go	straight	to	maximum	power".	This	is	expected	to	address	the	loss	problem	of	the	earphone	connection	typically	observed	when	a	user	puts	the	phone	in	a	pocket
on	the	opposite	side	to	the	headset.	Ultra-wideband	The	high-speed	(Amp)	function	of	Bluetooth	V3.0	was	originally	intended	for	UWB,	but	the	wimedia	Alliance,	the	body	responsible	for	the	UWB	flavor	destined	for	Bluetooth,	announced	in	March	2009	which	was	dissolved,	and	finally	UWB	It	was	omitted	by	the	Core	V3.0	specification.	[76]	On	March
16,	2009,	Wimedia	Alliance	announced	that	it	has	entered	into	technological	transfer	agreements	for	the	specifications	Wimedia	Ultra-Wideband	(UWB).	Wimedia	has	transferred	all	the	current	and	future	specifications,	including	work	on	future	high-speed	and	optimized	implementations	for	power,	the	Bluetooth	special	interest	group	(SIG),	Wireless
USB	Promoter	Group	and	the	Forum	Implementers	USB.	After	successfully	completed	the	technological	transfer,	marketing	and	related	administrative	elements,	the	Wimedia	Alliance	has	ceased	operations.	[77]	[78]	[80]	[81]	[81]	In	October	2009,	the	Bluetooth	special	interest	group	suspended	UWB	development	as	part	of	the	alternative	Mac	/	Phy
solution,	Bluetooth	V3.0	+	HS.	A	small,	but	significant,	number	of	ex-members	of	Wimedia	had	no	and	not	enrolled	the	necessary	agreements	for	IP	transfer.	Starting	from	2009,	Bluetooth	SIG	was	evaluating	other	options	for	its	long-term	roadmap.	[82]	[83]	[84]	Bluetooth	4.0	Main	article:	Bluetooth	Low	Energy	Bluetooth	SIG	has	completed	the
Bluetooth	Core	Specification	4.0	version	(called	Bluetooth	Smart)	and	was	adopted	starting	June	30,	2010	[update].	Includes	Bluetooth	Classic	protocols,	high-speed	Bluetooth	and	Bluetooth	Low	Energy	(BLE).	The	high	Bluetooth	speed	is	based	on	Wi-Fi	connection	and	classic	bluetooth	consists	of	Legacy	Bluetooth	protocols.	Bluetooth	Low	Energy,
previously	known	as	Wibes,	[85]	is	a	subset	of	Bluetooth	V4.0	with	a	completely	new	protocol	stack	for	the	rapid	accumulation	of	simple	connections.	As	an	alternative	to	the	standard	Bluetooth	protocols	that	were	introduced	into	Bluetooth	V1.0	to	V3.0,	it	is	aimed	at	very	low	power	applications	powered	by	a	coin	cell.	Chip	projects	allow	two	types	of
implementation,	dual-mode,	single-mode	and	improved	past	versions.	[86]	The	WiBree	and	Bluetooth	Ulp	(Ultra	Low	Power)	provisional	names	were	abandoned	and	the	name	Ble	was	used	for	a	while.	At	the	end	of	2011,	new	"Bluetooth	Smart	Ready"	logos	for	hosts	and	"Bluetooth	Smart"	for	the	sensors	were	introduced	as	the	public-general	face	of
BLE.	[87]	Compared	to	the	Bluetooth	Classic,	Bluetooth	Low	Energy	is	intended	to	provide	considerably	reduced	consumption	and	energy,	maintaining	a	similar	communication	range.	In	terms	of	lengthening	of	the	battery	life	of	Bluetooth	devices,	BLE	represents	a	significant	progression.	Only	the	low	energy	protocol	stack	is	implemented	in	a	single
movement	implementation.	Dialic	semiconductor,	[88]	Stmicroelectronics,	[89]	AmicCom,	[90]	CSR,	[91]	Nordic	semiconductor	[92]	and	Texas	Instruments	[93]	released	Low	Energy	Bluetooth	solutions	in	single	mode.	In	a	double-moving	implementation,	the	Bluetooth	Smart	functionality	is	integrated	into	an	existing	Classic	Bluetooth	controller.
Starting	from	March	2011	[update],	the	following	semiconductor	companies	announced	the	availability	of	chips	that	meet	the	standard:	Qualcomm-Atheros,	csr,	Broadcom[94][95]	and	texas	instruments.	the	conformed	architecture	shares	all	the	existing	radio	and	functionality	of	classic	bluetooth	resulting	in	an	increase	in	negligible	costs	compared	to
the	classic	bluetooth.	low	cost	monomodal	chips,	which	allow	a	highly	integrated	integrationCompact	devices,	equipped	with	a	lightness	Link	Layer	which	provides	the	operation	of	the	ultra-low	IDLE	power	supply	mode,	the	simple	discovery	of	the	device	and	reliable	Point-to-Multipoint	data	transfer	with	advanced	and	safe	encrypted	connections	to	a
minimum	possible	cost.	General	improvements	in	version	4.0	include	the	changes	needed	to	facilitate	BLE	modes,	as	well	as	generic	attribute	profile	services	(GATT)	and	Security	Manager	(SM)	with	AES	encryption.	The	Adendum	2	was	presented	in	December	2011;	It	contains	improvements	to	the	host	audio	control	interface	and	the	high-speed
protocol	adaptation	level	(802.11).	Core	Specification	Addendum	3	Revision	2	Has	a	date	of	adoption	of	24	July	2012.	Core	specification	Addendum	4	has	a	date	of	adoption	of	12	February	2013.	Bluetooth	4.1	Bluetooth	SIG	announced	the	formal	adoption	of	the	Bluetooth	V4.1	specification	on	December	4th	2013.	This	specification	is	an	incremental
software	update	to	Bluetooth	Specification	V4.0,	and	not	a	hardware	update.	The	update	incorporates	Bluetooth	Core	Specification	Addenda	(CSA	1,	2,	3	&	4)	and	adds	new	features	that	improve	consumer	usability.	These	include	greater	coexistence	support	for	LTE,	mass	data	exchange	rates	and	the	innovation	of	aid	developers,	allowing	devices	to
support	more	roles	simultaneously.	[96]	New	features	of	this	specification	include:	Mobile	Wireless	Service	Coexistence	Signaling	Train	Nudging	and	Generalized	Interlaced	Scanning	Low	Duty	Cycle	Directed	Advertising	L2CAP	Connection	Oriented	and	Dedicated	Canals	With	Credit-based	Flow	Control	Dual	Mode	and	Topology	Links	Layer	Topology
802.11n	PAL	Audio	Architecture	Updates	for	wide	band	Speech	Fast	Data	Advertising	Interval	Limited	Discovery	Time	[97]	Notice	that	some	features	were	already	available	in	a	specific	addum	core	released	on	December	2,	2014,	it	features	functionality	for	Internet	of	Things.	The	main	areas	of	improvement	are:	secure	low-energy	connection	with
data	package	length	extension	Link	Layer	Privacy	with	extended	scan	criteria	Internet	protocol	support	profile	(IPSP)	Version	6	Ready	to	Bluetooth	Smart	Things	to	support	the	connected	Bluetooth	hardware	home	Older	can	receive	4.2	functions	as	a	length	extension	of	the	data	package	and	greater	privacy	through	firmware	updates.	[98]	5	Bluetooth
SIG	released	Bluetooth	5	on	6	December	2016.	His	new	features	are	mainly	focused	on	the	new	Internet	of	Things	technology.	Sony	was	the	first	to	announce	the	5.0	Bluetooth	support	with	its	XZ	premium	XPERIA	in	February	2017	during	the	Mobile	World	Congress	2017.	[100]	Samsung	Galaxy	S8	launched	with	Bluetooth	5	support	in	April	2017.	In
September	2017,	the	iPhone	8,	8	Plus	and	iPhone	X	launched	with	Bluetooth	5	support	as	well.	Apple	has	also	integrated	Bluetooth	5	in	its	new	homepod	offer	released	on	9	February	2018.	[101]	Marketing	drops	the	point	number;	So	it's	just	"Bluetooth	5"	(unlike	Bluetooth	4.0);	[102]	Change	is	to	"simplify	our	marketing,	communicate	user	benefits
more	effectively	and	make	it	easier	to	report	significant	technological	updates	to	the	market.	"	Bluetooth	5	provides,	for	BLE,	options	that	can	double	the	speed	(2	mbit	/	s	of	burst)	at	the	expense	of	the	range,	or	provide	up	to	four	times	the	interval	at	the	expense	of	data	speed.	The	increase	in	transmissions	could	be	important	for	Internet	of	Things
devices,	where	many	nodes	connect	throughout	a	home.	Bluetooth	5	increases	the	capacity	of	services	without	connection	as	the	reference	navigation	[103]	of	low-energy	bluetooth	connections	[104]	[105]	[106]	The	main	areas	of	improvement	are:	availability	slot	mask	(sam)	Mbit/s	PHY	for	LE	Long	Range	Non-Connectable	High	Density	Cycle
Advertisement	LE	Channel	advertising	extensions	Algorithm	#2	Features	Added	in	CSA5	–	Integrated	in	v5.0:	Higher	output	power	The	following	features	have	been	removed	in	this	version	of	the	specification:	Park	State[107]	State[107]5.1	Bluetooth	SIG	presented	Bluetooth	5.1	on	21	January	2019.	The	main	areas	of	improvement	are:	arrival	angle
(AOA)	and	departure	angle	(AOD)	that	are	used	to	locate	and	trace	devices	Advertising	Channel	Index	Gatt	Caching	Minor	Enhancements	Lot	1:	HCI	support	for	debug	keys	in	Le	Secure	Connections	Update	mechanism	Sleeping	Sleep	Ai	Field	in	scan	response	data	Interaction	between	QoS	and	flow	Specific	Block	host	Channel	for	secondary
advertising	6	â	€	"integrated	in	V5	.1:	Mesh-based	models	The	following	features	have	been	removed	in	this	version	of	the	specification:	Bluetooth	5.2	on	31	December	2019,	Bluetooth	SIG	published	version	5.2.	The	new	specification	adds	new	features:	[108]	Enhanced	attribute	protocol	(EATT),	an	improved	version	of	the	attribute	protocol	(ATT)	The
Power	Control	The	Isochronous	channels	the	audio	that	is	built	on	the	upper	part	of	the	new	features	5.2.	BT	Audio	was	announced	in	January	2020	at	CES	from	Bluetooth	Mr.	Compared	to	normal	audio	bluetooth,	Bluetooth	Low	Energy	Audio	makes	it	possible	to	consumpen	lower	battery	and	creates	a	standardized	way	to	transmit	audio	to	BT	LE.
Bluetooth	audio	also	allows	transmissions	from	one	to	one	and	more	to	one,	allowing	multiple	receivers	from	a	source	or	receiver	for	more	sources.	[109]	[110]	Use	a	new	LC3	code.	BLE	Audio	will	also	add	support	for	hearing	aids.	[111]	Bluetooth	5.3	Bluetooth	SIG	has	published	the	version	of	Bluetooth	Core	Specification	5.3	on	13	July	2021.	The
improvements	of	the	Bluetooth	5.3	function	are:	[112]	Connection	Subrating	Periodic	Advertisement	Interval	Channel	Enhancement	Encryption	Key	Size	Control	Enhancements	The	following	features	have	been	removed	In	this	version	of	the	specification:	alternating	Mac	and	Phy	(AMP)	extension	of	technical	data	architecture	software	trying	to
extend	the	compatibility	of	Bluetooth	devices,	the	devices	that	adhere	to	the	standard	use	a	HCI	(Host	Controller	Interface)	interface	between	the	host	device	(	For	example	laptop,	phone)	and	the	Bluetooth	device	(eg	bluetooth	wireless	headphones).	High-level	protocols	such	as	the	SDP	(protocol	used	to	find	other	Bluetooth	devices	within	the
communication	range,	even	responsible	for	detecting	the	function	of	devices	in	the	range),	RFCOMM	(protocol	used	to	emulate	serial	port	connections)	and	TCS	(protocol	of	Telephony	control)	interact	with	the	base	band	controller	through	the	L2CAP	protocol	(Logical	Link	Control	and	Adaptation	Protocol).	The	L2CAP	protocol	is	responsible	for
segmentation	and	reassembly	of	packages.	Hardware	The	hardware	that	composes	the	Bluetooth	device	consists	of,	logically,	two	parts;	Which	can	or	cannot	be	physically	separate.	A	radio	device,	responsible	for	the	modulation	and	transmission	of	the	signal	and	a	digital	controller.	The	digital	controller	is	probably	a	CPU,	one	of	whose	functions	is	to
perform	a	connection	controller;	and	interfaces	with	the	host	device;	But	some	functions	can	be	delegated	to	the	hardware.	The	Link	Controller	is	responsible	for	the	treatment	of	the	base	band	and	the	management	of	ARQ	protocols	and	physical	levels	FEC.	Furthermore,	it	manages	the	transfer	functions	(both	asynchronous	and	synchronous),	audio
encoding	(such	as	SBC	(codec))	and	data	encryption.	The	device's	CPU	is	responsible	for	participating	in	the	Bluetooth	instructions	of	the	host	device,	in	order	to	simplify	its	operation.	To	do	this,	the	CPU	performs	the	software	called	Link	Manager	who	has	the	function	of	communicating	with	other	devices	through	the	LMP	protocol.	A	Bluetooth
device	is	a	short-range	wireless	device.	Devices	are	manufactured	on	integrated	RF	CMOS	chips	(	RF	circuit)[7][113]	Bluetooth	protocol	stack	Main	article:	Bluetooth	protocolsBluetooth	protocol	stack	is	defined	as	an	architecture	of	the	layer	protocol	consisting	of	basic	protocols,	cable	pieces	protocols,	telephony	control	protocols	and	protocols
adopted.	[114]	Required	protocols	for	all	Bluetooth	stacks	are	LMP,	L2CAP	and	SDP.	Furthermore,	the	devices	that	communicate	with	Bluetooth	almost	universally	can	use	these	protocols:	HCI	and	RFCOMM	[required	quote]	LINK	MANAGER	LINK	MANAGER	(LM)	is	the	system	that	manages	to	establish	the	connection	between	the	devices.	It	is
responsible	for	creation,	The	authentication	and	configuration	of	the	link.	The	link	manager	identifies	other	managers	and	communicates	with	them	through	the	LMP	connection	management	protocol.	To	carry	out	its	service	provider,	the	LM	uses	the	services	included	in	the	Link	Controller	(LC).	The	Link	Manager	Protocol	is	essentially	made	up	of
several	PDU	(Protocol	Data	Units)	which	are	sent	from	one	device	to	another.	Below	is	a	list	of	supported	services:	transmission	and	receiving	data.	Name	request	Request	link	addresses.	Institution	of	the	connection.	Authentication.	Trading	of	connection	and	implementation	methods.	Host	Controller	Interface	The	Host	Controller	interface	provides	a
control	interface	for	the	control	and	the	link	manager,	which	allows	access	to	the	status	and	hardware	control	logs.	This	interface	provides	an	access	level	for	all	Bluetooth	devices.	The	HCI	layer	of	the	commands	exchanges	machine	and	the	data	with	the	present	HCI	firmware	in	the	Bluetooth	device.	One	of	the	most	important	HCI	tasks	that	need	to
be	performed	is	the	automatic	discovery	of	other	Bluetooth	devices	that	are	within	the	cover	radius.	Logical	Link	Control	Protocol	and	Adaptation	The	Logical	Link	Control	and	Adaptation	Protocol	(L2CAP)	is	used	for	multiplex	more	logical	connections	between	two	devices	that	use	different	high-level	protocols.	Provides	segmentation	and	reassembly
of	On-Air	packages.	In	the	basic	mode,	L2CAP	provides	data	with	a	load	up	to	64A	configurable	KB,	with	672	bytes	as	a	predefined	MTU,	and	48	bytes	as	a	mandatory	minimum	supported	MTU.	In	retransmission	and	flow	control	modes,	L2CAP	can	be	configured	for	both	isochronous	data	or	reliable	data	per	channel	by	performing	retransmissions	and
CRC	controls.	Bluetooth	Core	Specification	Addendum	1	adds	two	additional	L2CAP	modes	to	the	basic	specification.	These	modes	effectively	deprecated	the	control	modes	of	the	original	retransmission	flow	and:	Enhanced	retransmission	mode	(ERTM)	This	mode	is	an	improved	version	of	the	original	retransmission	mode.	This	mode	provides	a
reliable	L2CAP	channel.	Streaming	Mode	(SM)	This	is	a	very	simple	way,	with	no	retransmission	or	flow	control.	This	mode	provides	an	unreliable	L2CAP	channel.	Reliability	in	one	of	these	ways	is	optionally	and	/	or	in	addition	guaranteed	by	the	lower	Bluetooth	BDR	layer	/	EDR	aerial	interface	by	configuring	the	number	of	retransmissions	and	wire
timeouts	(time	after	which	the	radio	empties	packets).	In	sequencing	order	is	guaranteed	by	the	lower	layer.	Only	L2CAP	channels	configured	in	ERTM	or	SM	can	be	operated	in	the	COURSE	AMP	LOGICAL	CONNECTIONS.	Service	Discovery	Protocol	The	Service	Discovery	Protocol	(SDP)	allows	a	device	to	discover	the	services	offered	by	other
devices,	and	their	associated	parameters.	For	example,	when	using	a	mobile	phone	with	a	Bluetooth	headset,	the	phone	uses	SDP	to	determine	which	Bluetooth	profiles	the	headset	can	use	(Headset	Profile,	Hands	Free	Profile	(HFP),	Advanced	Audio	Distribution	Profile	(A2DP),	etc.)	The	multiplexer	protocol	settings	required	for	the	phone	to	connect
to	the	headset	with	each	they.	Each	service	is	identified	by	a	Universally	Unique	Identifier	(UUID),	with	official	services	(Bluetooth	profiles)	assigned	a	short	form	Uuid	(16	bit	rather	than	full	128).	Radio	Frequency	Communications	Radiofrequency	Communications	(RFCOMM)	is	a	cable	replacement	protocol	used	to	generate	a	virtual	serial	data
stream.	RFCOMM	includes	binary	binary	data	and	emulates	the	EIA-232	control	signals	(previously	RS-232)	on	the	Bluetooth	Baseband	layer,	I.E.,	is	a	serial	port	emulation.	RFCOMM	provides	a	simple,	reliable	data	stream,	similar	to	TCP.	It	is	used	directly	by	many	telephony	profiles	as	a	carrier	for	command	controls,	as	well	as	being	a	shipping
layer	for	Obex	on	Bluetooth.	Many	Bluetooth	applications	use	RFCTM	due	to	its	widespread	and	API	support	publicly	available	on	most	operating	systems.	Furthermore,	applications	that	use	a	serial	port	to	communicate	can	be	rapidly	carried	to	use	RFCOMM.	Protocol	of	encapsulation	of	the	Bluetooth	network	The	encapsulation	protocol	of	the
Bluetooth	network	is	used	for	transferring	data	from	another	protocol	via	a	L2CAP	channel.	Its	main	purpose	is	the	transmission	of	IP	packets	in	the	personal	area	network	profile.	BNEP	performs	a	similar	function	to	take	wireless	LAN.	Audio	/	video	transport	protocol	Control	The	AVCTP	audio	/	video	transport	protocol)	is	used	by	the	remote	control
profile	to	transfer	AV	/	C	commands	to	a	L2CAP	channel.	The	musical	control	buttons	on	a	stereo	headset	use	this	protocol	to	control	the	music	player.	Audio	/	video	distribution	transport	protocol	The	AVDTP	Audio	/	Video	Distribution	(AVDTP)	protocol	is	used	by	the	Advanced	Audio	Distribution	(A2DP)	profile	to	scroll	through	stereo	headphone
music	on	a	L2CAP	channel	intended	for	the	video	distribution	profile	in	Bluetooth	transmission.	Telephony	control	protocol	The	telephony	control	protocol	Ã	¢	â,¬	"Binary	(TCS	BIN)	is	the	bit-oriented	protocol	that	defines	the	signaling	of	call	control	for	the	creation	of	voice	calls	and	data	between	Bluetooth	devices.	In	addition.	,	"TCS	BIN	defines	the
mobility	management	procedures	for	managing	Bluetooth	TCS	devices	groups."	TCS-BIN	is	used	only	by	the	profile	of	wireless	telephony,	which	has	not	attracted	the	implementers.	As	such	it	is	only	of	interest	Historical.	Protocols	adopted	the	protocols	adopted	are	defined	by	other	manufacturing	organizations	of	the	standards	and	incorporated	into
the	Bluetooth	protocol	stack,	allowing	Bluetooth	to	encode	protocols	only	when	necessary.	The	protocols	adopted	include:	Point-to-point	protocol	(PPP)	Standard	protocol	Internet	for	transporting	IP	datagrams	on	a	Point-to-point	connection.	TCP	/	IP	/	UDP	foundation	protocols	for	TCP	/	IP	Prot	OCOL	SUITE	SUITE	OBJECT	EXCHANGE	PROTOCOL
(OBEX	PROTOCOL)	Session	protocol	for	object	exchange,	providing	a	model	for	the	object	and	operational	representation	Environment	Wireless	application	/	Wireless	application	protocol	(WAA	/	WAP)	Specifies	an	application	framework	for	wireless	devices	And	WAP	is	an	open	standard	to	provide	mobile	users	access	to	telephony	and	information
services.	[114]	Correction	of	base	band	errors	Depending	on	the	type	of	package,	the	individual	packages	can	be	protected	by	error	correction,	correction	of	1/3	speed	advancement	errors	(FEC)	or	2/3	rate.	Furthermore,	the	packages	with	CRC	will	be	retransmitted	up	to	reconfirmed	by	the	automatic	repetition	request	(ARQ).	Configuring
Connections	Any	Bluetooth	devices	in	a	detectable	mode	Transmit	the	following	information	on	request:	Device	name	List	of	class	class	classes	Technical	information	(for	example:	Device	features,	Manufacturer,	Specification	Bluetooth	used,	clock	offset)	Any	device	can	run	An	investigation	to	find	other	devices	to	connect	to,	and	any	device	can	be
configured	to	respond	to	these	surveys.	However,	if	the	device	trying	to	connect	of	the	device,	always	responds	to	direct	connection	requests	and	always	transmits	the	information	shown	in	the	list	above	if	required.	The	use	of	a	device's	services	may	require	coupling	or	acceptance	by	its	owner,	but	the	connection	itself	can	be	started	by	any	device
and	held	until	it	turns	off.	Some	devices	can	be	connected	to	one	device	at	a	time	and	the	connection	to	them	prevents	them	from	connecting	to	other	devices	and	appearing	in	requests	until	they	disconnect	from	the	other	device.	Each	device	has	a	unique	48-bit	address.	However,	these.	These.They	are	generally	not	shown	in	requests.	Instead,
friendly	bluetooth	names	are	used,	which	can	be	set	by	the	user.	This	name	appears	when	another	user	scans	devices	and	associated	devices	lists.	Most	mobile	phones	have	the	Bluetooth	name	set	to	the	manufacturer	and	the	phone	model	by	default.	Most	mobile	phones	and	laptops	show	only	Bluetooth	names	and	special	programs	are	needed	to	get
more	information	about	remote	devices.	This	can	be	confused	as,	for	example,	there	may	be	several	mobile	phones	in	the	scope	called	T610	(see	BlueJacking).	Mating	and	bonding	Motivation	Many	services	offered	on	Bluetooth	can	exhibit	private	data	â	€
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