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Automotive OTA research: OTA capabilities determine the success or failure of
the transformation of OEMs

In recent years, automotive OTA configurations have maintained a rapid growth trend.
According to ResearchinChina, China's passenger car OTA OEM configurations will
reach 4.449 million units in 2020, a year-on-year increase of 15.9%; the installation
rate rose from 19.7% in 2019 to 23.7% in 2020. China's passenger car OEM OTA
installation rate hit 28.3% from January to May 2021, and is estimated at 80% by 2025,
and FOTA will gradually dominate.
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OTA is a key factor in the closed loop of the software-
defined vehicle (SDV) business model.

At present, the supplier model is still the main way for OEMs to
deploy OTA. The main suppliers, including PATEO, Banma
Information Technology, Harman, Excelfore, Airbiquity, ABUP,
CAROTA, Bosch, Continental, Desay SV, Neusoft, Joyson
Electronics, etc., can provide complete OTA solutions for OEMs.

Taking Qing OTA of PATEO as example, PATEO Qing Cloud
has established an OTA platform for complex actual conditions.
It can not only perform OTA updates for OS, T-Box, applications,
maps, etc., but also carry out FOTA updates for clusters, ECUs
and other vehicle parts.

As far as the development trend of OTA is concerned, OTA is
no longer a single function on cars. From a deeper perspective,
OTA will be linked with the development of the entire
automotive industry. The development of PATEO Qing OTA
starts from the SOTA layout and gradually transfers to the field
of FOTA and OTA software operation, and finally reaches the
stage where the definition of software services drives the
definition of vehicles.
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With the maturity and application of automotive software systems and OTA,
the business model of the entire automotive industry will also change.
From the perspective of consumers, automakers have successively begun
to transform their business models, from the past "selling cars" business

PATEO Qing OTA Roadmap model to the "selling cars + selling software" business model.
S Many automakers have launched paid software packaging and OTA
Em“ghm,f,am“ N update services. In particular, emerging automakers make faster progress
X operation system; _ in business models. For example, Tesla provides FSD software package

:— The software service operation system . B
Light applcations & frequent updates; &1 e OTA sysiem are connaced; with a price of up to USD10,000. Through embedded hardware and
1y o e OTA e} s ment o2 dgtalsystem ot | continuous OTA updates, FSD improve the autonomous driving to L3 or
° Version management of autp peris; a:l;zi;nsbn; w_ _ S z‘;'\‘;‘éﬁc‘gﬂﬂiﬁf’" = e even L4. Tesla's FSD pre-installation rate in the United States is as high as
Differential updates; SO TER R ol 30-40%. Tesla's software revenue exceeded USD1.9 billion in 2020, and it
EXPANSION;

Parts versions depend on updates;  vehicle remote diagnosis extension

is expected to reach USD20 billion by 2025.

Device version management,

Upgradipiecies ne SO Various modes such as updates [

Upgrade process management and ﬂfﬁﬂ,m";m multi-arehitecture | OTA software defines

m:::;a B updates . i automotive operations Chinese startup Xpeng has launched XPILOT3.0 software package (pre-

End-to-end security control ; : : installed) worth RMB20,000, and NIO has unveiled NIO Pilot (a
: OTA application expansion RMB15,000 selected package and a RMB39,000 full package). Both of

them see impressive pre-installation rates and have earned software
revenue hereby.

FOTA platform construction

SOTA platform construction . . . .
S F ' In terms of fuel vehicles, automakers are actively exploring the paid OTA

model. In November 2020, Geely PREFACE announced the fuel vehicle
Source: PATEO OTA update program, which involves hardware and software such as
automated parking, panoramic images, VI, air conditioning, and engine
NVH. Via FOTA, the OTA update Solutions is priced at RMB5,777 (free
before the end of 2020).
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Some OEM Software Products and OTA Service Charges

Update

OEMs package Details Charge
Acceleration For Model 3, Acceleration Boost adds 50 horsepower to
B the mix and shaves the car's 4 4-second 0-60 mph time | USD2,000
o0ost .
to a mere 3.9 ticks.
Tesla adds rear heated seats as another upgrade that
Seat heating | can be bought and activated through the app for [ RMB2 400
UsD300.
Premium Premium Connectivity adds satellite-view maps with live
hicl traffic visualization, in-car streaming music & media, an USD9.9 /month
Tesla Vel “:':;1]' . internet browser (for Model S and Model X), and OTA '
R Y software updates via Wi-Fi and cellular.
The feature lets the users summon their Tesla from 200
Smart ft. (60m) away at maximum. The automobiles can arrive .
summon at a location provided by the users, or simply driving to jguded in FSD
the users with bypassing obstacles.
Tesla's “Full Self-Driving” option was originally priced at [ USD10,000 in the
FSD USD7,000, but the price was raised several times in [ U.S.; RMBG4,000 in
2020, and now it costs USD10.000 China
BMW's top package in its Connected Drive online store
Top package | includes over-the-air map updates and online voice | EUR279
processing.
BMW Hardware A variety of hardware is embedded in the BMW 5 series,
embedded in | including adaptive combustion and aviation control, seat | _
the BMW 5 | ventilation and heating, remote start, etc. The users can
serigs pay to enjoy the hardware according to their own needs.
Motor Themes Four charged cluster themes Emgigg L
" Selected package; RMB15,000:
NiO NIO Pilot Full package RMB33.000
When buying a car, a
customer can pay
Launched in 2021; autonomous driving assistance | RMB20,000 in one
Xpeng L E S A system installment, but need
pay RMB36,000 for
later installation
: S .| RMBS. 77T (free
Automated parking, panoramic images, VI, air ’
Geely conditioning, and engine NVH via FOTA ggf;ﬂ? the end of

Source: ResearchinChina

The cooperation between suppliers and OEMs tends to be flexible. There
are mainly three OTA cooperation modes: first, turnkey projects, paid
software, and end-to-end overall solutions; second, brand new functions,
paid project development; third: payment on demand.

Generally speaking, OTA updates after the SOP of vehicles, the
improvement of existing functions and patches are supported and
maintained by suppliers, and the cost is included into the model
development fee without additional charges. If OEMs need to add new
features to updates, they need to pay additional development fees to
suppliers. OEMs have built their own software development teams to
support continuous OTA software updates and enhance vehicle
competitiveness.
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OTA strategy comparison of Automakers: emerging
automakers take the lead, and traditional OEMs are
catching up quickly

ResearchInChina found that 31 automotive brands (including
emerging automakers, independent brands, and foreign brands)
had conducted about 215 OTA updates as of June 2021, 131 of

Statistics of OTA Updates of Major Automakers (by Category) (as of June 2021)

which occurred after 2020. Automakers are accelerating the
delivery of OTA updates to customers. Among them, 7 emerging Category Brands OTA Updates
automakers carried out 125 OTA updates, 12 independent brand E :
automakers accomplished 63 OTA updates, and 12 foreign merging Tesla, Xpeng, NIO, Lixiang, WM Motor, Leapmotor, Neta 125
automakers
brand automakers performed 27 OTA updates.
_ _ . BYD, FAW Hongqi, GAC Aion, SAIC Roewe, Geely, BAIC
Tesla is the earliest automaker that starts OTA updates in the Independent | ApcFEOX GAC Trumpchi, Great Wall, Dongfeng, Changan 63
world, and also boasts the most automotive OTA updates in the brands BaoJun, Chery ’ 1 ’ ’
world. As of June 2021, Tesla had fulfiled 56 OTA updates.
Tesla’s first OTA update in China happened in November 2014, . Audi, Honda, BMW, Mercedes-Benz, Volvo, Ford, Polestar,
with the Version 6.0. It is the first automaker in China that Egﬁ:jgsn Changan Ford, SAIC-GM Cadillac, SAIC-GM Buick, SAIC- 27
implements OTA services. GM Chevrolet, FAW-Volkswagen Jetta
The follower Xpeng offered 24 OTA updates. The first update in Total 3 215

January 2019 enabled Xpeng G3 to use the Xmart OS 1.1.0,
which adds new features (vehicle key summoning, air
conditioning ECON mode), as well as optimize full-scenario
automated parking, XPILOT 2.5 automated assisted driving, and
drivability and charge & discharge performance in extreme low-
temperature environments.

Source: ResearchinChina
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In addition to emerging automakers, traditional OEMs such as BYD, Hongqi, Honda, and GAC Aion are speeding up. As of June 2021, BYD enabled
about 15 OTA updates for Han, Tang, Song Pro and other models to improve intelligent connectivity, driving assistance system and power.

Since 2020, foreign automakers, including BMW, GM, Ford, Volkswagen and so on, have successively implemented large-scale OTA updates which
will be conducted more frequently in the future. In May 2020, BMW began to enable OTA updates for models equipped with the ID.7 system in large
scale and batches. As of June 2021, a total of 1.3 million BMW vehicles had achieved OTA updates. The number will be 2.5 million by the end of

2021.

WORLD’S LARGEST FLEET FEATURING OVER-THE-AIR UPGRADES
ON THE ROAD BY THE END OF 20213

for @ Dt quaity of ke in Lrban
O

and athers...

Over 2.5 million cars capable of installing new or upgrading existing functions over the air by end of 2021!
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Ford started the first OTA update for SYNC? 4-equipped vehicles in the
United States and Europe in March 2021, and plans to make about 1
million Ford and Lincoln vehicles receive OTA updates worldwide by the
end of 2021. Ford says it's prepared to rapidly increase the number of
vehicles capable of receiving software updates, with the goal of producing
33 million vehicles with the capability by 2028.

Volkswagen has just announced that it will officially launch OTA updates
for its all-electric ID family of vehicles since July 2021. The VW ID.3
equipped with the software version 1D.2.1 will be the first model to benefit
from the new updates with ID.Software 2.3. Volkswagen’s 1D.4, and ID.4
GTX should also see regularly OTA updates. The first update will optimize
the lighting functions of the vehicles, and adjust the IVI interface and
operation. Volkswagen adds that it will provide updates every 12 weeks.

From the perspective of the update details, SOTA is gradually moving
towards FOTA. Although the update is still mainly concentrated in the VI
system (including voice, intelligent assistant, navigation, display, Ul
themes, entertainment scenarios, etc.), it is gradually spreading to
ADAS/autonomous driving, air-conditioning, power system, body & control
and so on. According to statistics, as of June 2021, 210 ADAS &
autonomous driving functions had been updated, mainly reflected in the
opening and optimization of driving assistance functions, such as 32 items
related to parking, 18 related to cruise (ACC, ATC, ICA, active cruise, etc.),
19 related to early warning (collision warning, door opening warning,
departure warning, etc.), 12 related to surround view, etc.

OTA Updates of Major Automotive Brands (by Number of Features)

Air ADAS and . S
Brands C.u = Conditio | Autonomous ool =] Power Cummunltfatlon R
pits ning Driving Modules Control s & connection tal

Emerging 348 22 186 58 9 66 28 717
Foreign &
joint venture 330 2 9 2 6 30 379
Independent | 188 16 15 15 16 7 257
Total 866 40 210 75 9 88 65 1,353

Note:

A cockpit mainly includes a voice & smart assistant, navigation, Ul interfaces, display,
information, themes, enterfainment applications, driving recorder, DMS, mobile phone

interconnection, etc.
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As OTA supervision enhances, OEMs are facing greater security and
compliance challenges

Since 2020, OTA standard policies and supervision have made significant
progress. In June 2020, the United Nations Economic Commission for
Europe (UNECE) World Forum for the Harmonization of Vehicle
Regulations (WP.29) approved the UN Regulation No. 156 - Software
Update and Software Update Management System which came into effect
in January 2021. This is the first international regulation on vehicle
software updates and software update management. To this end, many
suppliers have launched OTA compliance-related services.

Regarding supervision, the State Administration for Market Regulation of
China issued Notice on Further Strengthening the Supervision over
Automotive OTA Technology Recalls on November 23, 2020. In June
2021, it published Supplementary Notice Regarding Automotive OTA
Technology Recall Filing to provide a more detailed description of
automotive OTA technology recalls.

After the policy was released, Volvo, Mercedes-Benz, BMW and Tesla in
China had issued notices of recalling OTA vehicles as of the end of June
2021, and they all stated in their recall announcements that they will
upgrade the software for the recalled vehicles free of charge through OTA
if conditions permit.

Vehicle Recalls of Major OEMs due to Software Issues in 2021

OEMs

Recalls

Volvo

In March 2021, Volvo Polestar announced the recall of 2,031 Polestar 2 electric
vehicles (the first battery-electric version) made in China in 2021, because the
Battery Energy Control Module (BECM) has a software problem. In extreme
cases, it may lose power during driving, which is dangerous.

Benz

In March 2021, Mercedes-Benz announced to recall 2.6 million imported and
domestically made cars in China due to a software design issue. Mercedes-Benz
said “a temporary collapse of the communication module's power supply caused
by a crash might lead to the vehicle’'s position during a potential emergency call
being incorrect”, which may delay a rescue at a critical moment.

BMW
Brillia
nce

In May 2021, BMW Bnlliance announced that starting from June 1, 2021, it will
recall 6,636 X3 electric vehicles produced in China from September 1, 2020 to
April 30, 2021, because there is a design problem with the software of the vehicle
battery control unit.

Tesla

In June 2021, Tesla decided to recall 285520 imported and domestically
manufactured Model 3 and Model Y vehicles from the Chinese market. Due to
the problem of the active cruise control system, the vehicles involved are likely to
cause drivers to activate the active cruise function by mistake in the following
situations:

1. When the vehicle is in the D gear, the driver turns the right control lever again
to try to switch gears;

2. When the vehicle turns sharply, the driver accidentally touches and toggles the
right control lever.

Source: ResearchinChina
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