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Few facts: the in-flow/out-flow of royalties 2

20 x IMU’12 
(IMU’12=4B€) or 
1/4 tax income

+15 x IMU’12

-6 x IMU’12

Average monthly tax (Italy, 2016): 451BEuro = 100xIMUIMU (Imposta Municipale Unica) is a property tax 
on the estate in Italy, approx 4BEuro in year 2012 Source http://www.finanze.gov.it
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IP as protection of innovations

• Patent	freezes	the	priority	time of	an	invention	in	form	of	
“technical	contract”	where	words	are	used	in	Claim	structure	in	
place	of	formulas,	procedures,	schematics,	etc… and	wordings	are	
used	to	defend	owner’s	monopolistic	rights	in	front	of	Court

• Patent	attorney	does	not	just	“translate	the	innovation	
descriptions	into	legal	words”	but	rather	forecasts	all	legal	issues	
that	might	raise	to	legally	defend	the	idea	in	Court	in	future	
(Patent	Attorney	writes	the	“technical	contract”	for	technical	
defense)

• Patent	aims	to	defend	from	others	infringing	one	invention:	it	does	
not	prevent	anyone	from	doing	but	rather	from	making	business

3
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Patent attorney vs researcher/innovators

Patent is	different	from	innovation and/or	product (and	not	always	
coincide)

Example:	
Method	to	let	A	and	B	communicate	in	noisy environment	by	a	certain	algorithm
• Innovator	view:	find	the	“best	algorithm”	to	let	A	and	B	communicate	(methods,	limits,	

equations!)
• Patent	Attorney	view:	in	order	to	let	A	and	B	communicate,	they	need	to	agree	before.	

Claim	the	hand-shake	signaling	is	a	stronger	patent	(=easier	to	be	defended	in	Court)	
than	the	algorithm	and	equations!

4

R1: Inventors should design the patent claiming jointly with Patent
Attorney by considering the novelty and the detectability of infringements
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Patent and invalidity

• Patent	is	a	monopolistic right	granted	nationwide	after	an	exam	and	
upon	a	payment	of	a	fee	to	legally	maintain	this	right	

• Patent	are	granted	after	examination	with	presumption	of	validity

• After	granting:	any	patent	can	be	challenged	and	declared	invalid,	or	
partially	invalid, or	revoked;	this	is	typ.	initiated	by	competitors	that	
have	similar	product/technology	for	aggressive/defensive	scope	

5
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(by EPO)
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Rejection of opposition
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Tablets and IPs 6

May 2005
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Apple vs HTC timeline and patent acquisitions7

Apple vs Samsung
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Value of damages and patents (an example) 8

IMU’12
4B€

Apple vs Samsung 
(Aug.’12)

Bridge to Sicily 8.5B€

Apple vs Samsung 
119M$ (May ’14)
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Worldwide smartphone market 9

Nokia

Apple

Samsung

HTC Huawei

Source IDC Worldwide Quarterly Mobile Phone Tracker, May 2, 2018
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(Almost) all-vs-all in smartphones 10
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Standard Essential Patents

• One	smartphone	stacks	multiple	patents	(up	to		250.000!),	and	Standard	compliancy	
guarantees	the	interoperability	of	multivendor	devices	(scale	economies)	but	there	is	an	
apparent	contradiction	as	any Standard	compliant	device (=uniformity)	stacks multiple	
patents where each inventor	must	be	guaranteed

How	to	rule	this	complex	equilibrium?

• Every	industry	offers	to	others	its	patents	to	be	part	of	the	Standard	(e.g.,	GSM,	UMTS,	
LTE,...)	at	FRAND	(Fair,	Reasonable,	and	Non-Discriminatory)	licensing	conditions.

• Licensing	a	patent	in	FRAND	terms	is	mandatory	before	the	innovation	is	considered	to	
become	part	of	standard	specifications	approved	by	technical	Working	Groups

• Every	patent	can	be	self-declared	(to	ETSI)	as	Essential	for	the	Standard	and	it	is	in	a	
database	of	Essential Patents (www.etsi.org/services/ipr-database)

• Any	patent	self-declared as	«essential»	is	not	always	truly	essential.

11
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ICT standard and patents 12

Standardization (IEEE,	3GPP,	ETSI,	ITU,…)	is crucial to	guarantee the	interoperability
among devices from	different vendors (with	scale	economy)

Standardization:	working group (WG)	composed of	engineers representing
companies	and	institutions.

In	IEEE,	before every standard-development meeting	there is a	Call	for	Patent
essential (or	deemed to	be	essential):

The	participants should be	ready	to	licence at reasonable rates

Where reasonable rate	is

In order for IEEE’s patent policy to function efficiently, individuals participating in the standards development 
process: (a) shall inform the IEEE (or cause the IEEE to be informed) of the holder of any potential Essential 
Patent Claims of which they are personally aware …
… (b) should inform the IEEE (or cause the IEEE to be informed) of any other holders of potential Essential Patent 
Claims …

a) A general disclaimer to the effect that the Submitter without conditions will not enforce any present or future 
Essential Patent Claims against any person or entity making…

b) A statement that the Submitter will make available a license for Essential Patent Claims to an unrestricted 
number of Applicants on a worldwide basis without compensation or under Reasonable Rates….

Reasonable Rate” shall mean appropriate compensation to the patent holder for the practice of 
an Essential Patent Claim excluding the value, if any, resulting from the inclusion of that 
Essential Patent Claim’s technology in the IEEE Standard.  In addition, determination of such 
Reasonable Rates should include…

From IEEE-SA Policy 2016
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Declaration rates and essentiality at ETSI vs time13

[M.Van Audenrode et al, 2017]

During standardizations there are releases of new features, and SEP declarations follow
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3GPP&3GPP2 essential patents 14

Approx. 21% of declared patents are actually essential

[Goodman & Myers, IEEE 2005]



Technical defense of IPs in ICT – Politecnico di Milano May 22, 2018

3GPP&3GPP2 essential patents 15

Approx. 21% of declared patents are actually essential

[Goodman & Myers, IEEE 2005]
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Royalty vs Hardware in a $400 smarthphone?17

From:	The	Smartphone	Royalty	Stack	by	A.Armstrong,	J.J.Mueller,	T.D.Syrett	(draft	paper)

Hardware: $120-150
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Royalty vs Hardware in a $400 smarthphone?18

From:	The	Smartphone	Royalty	Stack	by	A.Armstrong,	J.J.Mueller,	T.D.Syrett	(draft	paper)

WiFi: $50.23 (12.5%)
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Royalty vs Hardware in a $400 smarthphone?19

From:	The	Smartphone	Royalty	Stack	by	A.Armstrong,	J.J.Mueller,	T.D.Syrett	(draft	paper)

LTE: $54.30 (13.5%)
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Royalty vs Hardware in a $400 smarthphone?20

From:	The	Smartphone	Royalty	Stack	by	A.Armstrong,	J.J.Mueller,	T.D.Syrett	(draft	paper)

Royalty: $121-124 (30-31%)
Hardware: $120-150 (30-38%)
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Example of patent vs standard (1/3) 21
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Example of SW patent vs standard (2/3) 22

bed=Aedxbc=(bd/bc)xbc

mapping based quantized to 5bits

Aed
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Example of SW patent vs standard (3/3)

• Signalling patent	can	be	easier	protected	than	implementation	one
• Software	signals’	manipulations	(i.e.,	scaling)		is	not	unique,	not	easily	accessible	for	proof	of	

infringement
• Signals’	manipulations	are	IC-based,	but	assembly	company	is	responsible	for	infringing

23

bed=Aedxbc=(bd/bc)xbc

mapping based quantized to 5bits

Aed

• Proof	of	infringement	by	radio-protocol	requests

What are your capabilities?

List of UE capabilities: ….
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Patent litigations: big vs small company

Nullity	action:	prove	that	patent	is	obvious	and	not	novel
Null	if	patent	is	a	simple	combination	of	up	to	two	other	priors

Infringement	action:	pay	damages	or	unpaid	royalties	or	injunction
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Lawer(s)
Patent Attorney(s)

Time-frame is crucial
Trial cost is relevant

Law firm possibly worldwide
Patent Attorneys &Tech. Experts

Time-frame is irrelevant
Trial cost is a small fraction

patent(s) vs patent(s)
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Patent litigations: big vs small company

A	solid	patent	is	necessary	to	counteract	a	big-player,	but	it	is	not	enough	L
What	to	do?	Well…it depends:	i)	keep-going if IP	is strong	without any successful
injuction and	business	is running;	ii)	come	to	a	deal.
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Lawer(s)
Patent Attorney(s)
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App-developers and patents

• Apps can	be	patented but must	be	novel and	not obvious (i.e.,	not
trivial)

• Patent claiming should look	at future	evolutions (not to	share	
publicly beforehand)	

• When new	app is posted on	Google-play	or	Apple-store it
becomes a	product subject to	the	IP	and	infringement rules

Notice:	patents do	not increase the	business	but prevent others to	
enter into the	same business	using the	same method

26
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To conclude: a personal vision on University vs IP

• Gain	more	sensitivity	to	the	patenting	process	in	ICT
• Sell	research/innovation	and	take	risks/benefits	(not	just	selling	patent	applications)
• Gain	insight	in	the	Intellectual	Property	scenario
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