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Nowadays, when it comes to vehicles, there is 

a strong emphasis on seamless connectivity of 

different platforms or functionalities. As drivers, 

we basically expect the same level of convenience 

and up-to-date information that we get from our 

smartphones.

Given the considerably longer development cycles 

of the automotive industry and much higher requi-

rements in terms of functional safety, car makers 

face demanding challenges to meet these increasing 

customer expectations.

This is why umlaut initiated the “2021 umlaut  

Connected Vehicles Benchmark” – an assessment 

of the connectivity and user experience of vehicles 

manufactured by well-known car manufacturers for 

the U.S. market. umlaut has a proven track record 

of performing benchmarking activities as a leader in 

the automotive field and provides the gold standard 

in telecommunications utilizing technical expertise 

through an on-field and research-driven approach. 

Building on over two decades of experience, we 

have perfected an unbiased, transparent testing 

methodology used globally in order to benchmark 

connected vehicles and the associated connected 

services. This benchmark is focused on replica-

ting the customer experience. To achieve this aim, 

Introduction
A Benchmark of Luxury SUVs Supporting 
Connected Operation and Services in the 
U.S. market

umlaut has developed a set of use cases covering 

user experience, pain points, comfort and technolo-

gical innovations across navigation, communication, 

voice commands, entertainment and remote usage.

Our selection of tested vehicles was based on market 

relevance and technology trends as 

well as the availability of comparable features. We 

tested the latest available models of the BMW X5, 

Cadillac XT6, Lexus RX450h, Lincoln Navigator and 

Mercedes GLE, concentrating on the luxury seg-

ment of passenger SUVs which offered the best 

prerequisites for our test cases.

Connected 
Vehicles

20 21

4 

umlaut Whitepaper umlaut Whitepaper

 5



The overall winner based on our data is the 2020 

Mercedes GLE 450. Its particularly future-oriented 

“MBUX” cockpit design features two large (12.3”) 

digital displays. One of them serves as a digital 

instrument cluster, and the other one as an info-

tainment touchscreen. The Mercedes GLE offers 

many convenience features including including a 

voice assistant which is invoked by the key word 

“Hey Mercedes” and supports a number of vehicle 

settings in addition to infotainment operation. 

Additional strong points are automatic switching 

between two Bluetooth-connected phones, support 

for navigation features like Send2Car and First Mile/

Last Mile as well as providing street parking and 

public parking information with rates and space 

availability data. The Mercedes received a score of 

846 out of 1,000 points, and wins umlaut’s “Best 

in Test” accolade.

With 830 points, the 2020 BMW X5 ranks second. 

Like the Mercedes, the BMW also offers a large 12.3” 

digital instrument cluster along a 12.3” infotainment 

touchscreen. Voice commands support calls, info-

tainment, route guidance and climate control. In 

addition, BMW’s “Connected” app provides control 

over numerous remote functions as well as a use-

ful calendar integration. In addition, the X5 offers 

gesture control as well as a digital key on Android 

phones. BMW supports Car Play or Android Auto 

only wireless and not via USB. iPhone users have 

to do without the digital key.

With a total score of 818 out of 1000 points, and 

28 points behind the winner, the Lincoln Navigator 

ranks third. Its AppLink feature enables the pro-

jection and operation of favorite mobile apps on 

its infotainment screen. The PaaK (Phone As A Key) 

function allows vehicle operations without physically 

possessing the key. Its biggest drawback is that 911 

Key Findings
Overall winner:  
2020 Mercedes GLE

support is not available while the user’s smartphone 

is not connected to the head unit.

The fourth-ranking Cadillac XT6 offers basic features 

such as onboard Wi-Fi, USB as well as wireless Apple 

CarPlay and Android Auto integration plus wireless 

smartphone charging, but we also see some areas 

of improvement. The car achieves a score of 795 

out of 1000 points.

The fifth-ranked vehicle, the Lexus RX450h, scores 

four points behind the Cadillac. In terms of connec-

tivity, the Lexus features a nice driver score option 

and notification if a guest user is exceeding driving 

restrictions. But these highlights face shortcomings 

such as no wireless functionality of the remote UI 

and no notifications on the smartphone in case of 

a theft alarm.

In our assessment, the Lexus achieves 772 out of 

1000 points.
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Mercedes GLE
The luxury midsize SUV is great in terms of 
connectivity and convenience

Vehicle Name: 
2020 Mercedes GLE
Trim Level:
450
Fuel Level:
Gas
Base/Extra Price:
$ 67,195

The redesigned 2020 Mercedes Benz GLE 450 

provides cutting edge technology, a balanced 

performance and an overall elegant experience 

to its owner, which makes this SUV one of the 

top-ranking luxury midsize SUVs. All 2020 GLEs 

are equipped with two large 12.3” displays – one 

behind the steering wheel and other one as the 

main multimedia display, which can be controlled 

via touching the screen, via a touchpad or the 

steering-wheel-mounted controls. 

The infotainment display offers features like Apple 

CarPlay and Android Auto integration, navigation 

with a detailed 3D view, in-car Wi-Fi and a web 

browser. Voice recognition can be activated by the 

keyword “Hey Mercedes.” This feature supports not 

only calls, navigation, and media features, but also 

a number of vehicle settings und functions such as 

adjusting the air conditioning or the heated seats, 

contributing to a particularly smooth user experience. 

The “Mercedes Me Connect” app lets the driver 

prepare for their trips by using remote engine start, 

cooling or heating the cabin as well as checking on 

the vehicle’s status with information such as fuel level, 

battery level and tire pressure. The app or the in-car 

infotainment system also provides a connection to 

concierge services for roadside assistance, booking 

hotels or events and similar requests. To keep the 

owner informed about the vehicle’s status, push 

notifications are provided when the vehicle door 

is unlocked, valet services move the car, a speed 

limit is exceeded or at comparable occasions. A 

Send2Car feature is also available, allowing the 

user to share more than one destination or POIs 

directly through the app. This works remotely but 

also when the driver is in the car when the smart-

phone is connected via Bluetooth.

The GLE‘s versatile digital display and the connected 

services make the infotainment screen very effec-

tive especially when searching for a parking space. 

Apart from announcing POI info such as pricing or 

operating hours, it also provides info like parking 

space availability, restrictions, payment options, 

street parking options and the like. Outside of 

the car, the “Mercedes Me Connect” app provides 

similar information with the option to search and 

check the availability of street parking and pricing 

info. Mercedes’ navigation system also offers a Last 

mile assist, which gives the driver a notification 

and walking directions to the final location on the 

connected smartphone.

8 

umlaut Whitepaper umlaut Whitepaper

 9



Suggestions for Improvements

Despite the Mercedes GLE providing a large list of 

features and up-to-date technology, there is always 

room for improvement. Although real-time traffic 

information is available, the route guidance could 

be better and more accurate. Apple CarPlay and 

Android Auto are only supported over a tethered 

connection, where wireless integration would expand 

the connectivity options and improve the level 

of comfort. When it comes to searching for POIs 

or addresses in the “Mercedes Me connect” app 

in order to use the Send2Car feature, the search 

function itself could be more advanced and easier 

to access. But the Mercedes GLE ranks first, so these 

points are just nitpicking.

Figure 1: The Mercedes GLE offers a luxurious, spacious 
interior with future-proof digital displays.

Figure 2: Two 12.3” displays are mounted side-to-side. 
One is serving as a digital instrument cluster, the other 
one as an infotainment touchscreen.

Highlights 

Lowlights 

User Experience Score 

Total User Experience:  250 out of 300 points
Total Feature Availability: 596 out of 700 points
Total Score:   846 out of 1000 points  
     (rank 1 of 5)

• Automatic switching between two Bluetooth-connected phones

• Voice commands are easily accessible by keyword ”Hey Mercedes“

• Support for navigation features like Send2Car, First Mile/Last Mile

• Street parking and public parking information with rates and space availability 

information

• No wireless connectivity of Remote UI

• Limitation on number of times the engine can be remotely started or stopped

2020 Mercedes GLE

Connected 
Vehicles

20 21
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2020 BMW X5
A lot of convenience offered by the 
“driver’s cockpit”

Vehicle Name: 
2020 BMW X5
Trim Level:
M50i
Fuel Level:
Gas
Base/Extra Price:
$ 89,445

The BMW X5 comes with a lot of connected ser-

vices features, supported by a 12.3” touchscreen 

display combined with a 12.3” digital instrument 

cluster. These displays and natural voice operations 

account for what BMW advertises as sitting in a 

“driver’s cockpit.” Well-designed visuals assisted 

by a head-up display reduce driver distraction. 

Voice command responses work quite well also for 

international accents and support features such 

as calls, infotainment, route guidance and climate 

control. These features and functions make for a 

convenient and relaxed driving experience.

The BMW comes with an infotainment package 

supporting Sirius XM and FM radio, Spotify and 

others, played back on a powerful surround sound 

system. Support for Android Auto and CarPlay over 

Wi-Fi makes using this feature more convenient 

than the tethered-only connections of the other 

tested cars. Still, optional support of a USB cable 

would be welcome.

When the user is away from the vehicle, the “BMW 

Connected” app provides control over some of the 

cars’ features as if sitting inside it. For example, the 

user can operate the heating/cooling system via the 

app, get the vehicle’s parking location, search for 

POIs in the car’s surroundings, receive theft notifi-

cation and similar information. On top of that, the 

app provides a useful calendar integration as well 

as concierge services like vehicle service scheduling 

or roadside assistance.

The BMW X5 also offers innovative functions like 

gesture control to help operate the head unit wit-

hout actually touching it. It is also possible to keep 

friends and family updated with the estimated time 

of arrival by sharing the live trip status through the 

“BMW Connected” App. Plus, Android users can 

enter the vehicle by using their phone as a digital 

key without using the physical one. Remote software 

upgrades are also supported, reducing the number 

of visits to the dealership.
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Suggestions for Improvements

With increased competition comes increased ex-

pectations. This also accounts for the BMW X5 

having fallen short on a few counts in terms of 

accurate navigation and not supporting CarPlay or 

Android Auto over USB or Bluetooth. In addition, 

push notifications were not received by the app 

when the phone was locked or while the app was 

running in the background.

Figure 3: The BMW X5’s “driver’s cockpit” offers many 
conveniences as well as access to many connected  
services.

Figure 4: A helpful 3D visualization supports the BMW’s 
route guidance function.

Highlights 

Lowlights 

User Experience Score 

Total User Experience:  252 out of 300 points
Total Feature Availability: 578 out of 700 points
Total Score:   830 out of 1000 points  
     (rank 2 of 5)

• Convenient remote software upgrades

• Digital key option to operate vehicle without the possession of physical key

• Gesture control operation of the head unit

• Calendar integration with car enabled by “BMW Connected“ App

• Android Auto and CarPlay not supported via USB or Bluetooth

• No Digital Key for iPhone users

2020 BMW X5
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2020 Lincoln Navigator
The extra-large SUV is grand on the inside 
as well

Vehicle Name: 
2020 Lincoln Navigator
Trim Level:
4X4 Reserve
Fuel Level:
Gas
Base/Extra Price:
$ 90,305

As the Lincoln Navigator is the largest SUV ever 

manufactured by Ford, everything inside is grand 

as well. For example, the 12“ instrument cluster LCD 

combined with a 10” infotainment touchscreen LCD, 

which is supported by an additional head-up display 

keeping the drivers’ focus on the road.

The accompanying “LincolnWay” app is well-de-

signed and performs tasks such as making remote 

commands, providing notifications and alerts in case 

of an event, extending support services including 

walking directions to the vehicle and destination 

transfers to the head unit’s route guidance function. 

It also supports the driver in setting up a routine 

start/stop operation which can also turn on the 

climate control – a helpful feature particularly in 

places with harsh weather.

Navigation in the Navigator is based on a split screen 

display combined with many support features such 

as finding a parking space along the route with info 

about operating hours, costs and phone number. 

In addition, a 3D map display and POIs provide a 

good navigation experience. The AppLink feature 

enables the projection and operation of favorite 

mobile apps on the Lincoln’s infotainment screen.

As part of its connectivity offering, the Lincoln 

provides a 4G LTE Wi-Fi hotspot and a wireless 

charging pad. This is accompanied by a digital key 

feature, named PaaK (Phone As A Key), allowing 

vehicle operations without physical possession of 

a key. Furthermore, this feature adds user profile 

personalization to preset seating, contacts and 

media information. 

The 20-speaker audio system provides an immer-

sive sound experience. Part of the infotainment 

unit is also supported for CarPlay and Android 

Auto. Voice commands help to operate the system 

without driver distraction, including the option to 

make use of emergency and roadside assistance 

services without having to navigate through the 

head unit’s interface.
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Suggestions for Improvements

The user experience could be enhanced by providing 

wireless connectivity for the smartphone link, more 

accurate vehicle parking location information and 

more reliable functioning of the parking reservation 

feature. Voice command performance could be 

improved for consistency of its search results with 

a reduced number of instructions, better support 

of international accents and the addition of support 

for the system’s settings. We would also like to see 

automatic switching between multiple connected 

phones. But the biggest drawback to overcome is 

that 911 calls should be unconditionally supported 

even when there is no smartphone connected to 

the head unit. 

Figure 5: The Lincoln Navigator’s interior is spacious, but 
designed rather conventionally.

Figure 6: The 10” infotainment screen could be a little 
larger, but works well and provides access to all necessary 
features.

Highlights 

Lowlights 

User Experience Score 

Total User Experience:  250 out of 300 points
Total Feature Availability: 568 out of 700 points
Total Score:   818 out of 1000 points  
     (rank 3 of 5)

•  PaaK (Phone As A Key) allows vehicle operations without physically possessing 

the key

• AppLink enables projection and operation of favorite mobile apps from the 

vehicle head unit

•  User profile personalization and link profile with key-fob or phone

• 911 support not available if phone is not connected to head unit

• No wireless connectivity of Remote UI

• Vehicle operations like opening of windows, sunroof etc. not supported via 

voice commands

2020 Lincoln Navigator
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2021 Cadillac XT6
Large number of app-based remote  
services

Vehicle Name: 
2021 Cadillac XT6
Trim Level:
Premium Luxury
Fuel Level:
Gas
Base/Extra Price:
$ 83,540

The 2021 Cadillac XT6 is a mid-size luxury 3-row

SUV, coming with a comparably small 8” multi-touch

screen infotainment system. To enhance the user

experience, it offers a premium 8-speaker audio

system, onboard Wi-Fi, USB, wireless Apple Car-

Play and Android Auto integration - plus wireless 

smartphone charging.

The Cadillac Connected Navigation technology 

delivers real-time traffic updates and displays the 

route guidance and additional traffic information in 

a nice 3D view map. On its NAV screens, the system 

also locates point of interests such as gas stations, 

parking lots and garages with pricing plus call and 

operating hours information. In case the searched 

locations’ address is incorrect or permanently closed, 

it allows the driver to report this kind of location 

issue. This all works well in everyday use but turned 

out to be somewhat limited by the rather small size 

of the infotainment screen.

Cadillac offers a voice recognition feature which 

supports playing music, making phone calls and 

more from a Bluetooth-connected device while 

drivers keep their hands on the wheel and their 

eyes on the road. 

When the user is away from their vehicle, the “My-

Cadillac” app gives access to vehicle remote services 

like Start/Stop, Lock/Unlock as well as a Vehicle 

Health and Status report. The Cadillac Smart Dri-

ver app keeps driving records and provides an 

option to explore eligibility to insurance discounts, 

to manage the OnStar connectivity plan, to send 

destinations to the vehicle, and to schedule service 

appointments. In case of vehicle theft, the alarm 

gives notification to the owner via text or email – 

but not through the app.

The Cadillac On-Star plan offers features such as 

automatic crash response, roadside assistance, stolen 

vehicle assistance and other emergency services. 

In addition, it offers access to Amazon Alexa and to 

free music streaming through in-vehicle apps like 

Spotify and Pandora. 

20 
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Suggestions for Improvements

In comparison to the other luxury SUVs in our 

test, the Cadillac XT6 shows some shortcomings 

in various segments. The infotainment display is 

too small which can make navigating difficult. Also, 

the navigation function should offer more accurate 

positioning especially when navigating in shopping 

plazas or small business areas. And although the 

car keeps its owner notified when the theft alarm 

goes off, this important alarm turns itself off after 

only 30 seconds – way too quickly.

Figure 7: The Cadillac XT6 offers a clutter-free designed 
cockpit and interior.

Figure 8: For more complex information renderings such as 
during navigation, the infotainment screen is rather small.

Highlights 

Lowlights 

User Experience Score 

Total User Experience:  243 out of 300 points
Total Feature Availability: 552 out of 700 points
Total Score:   795 out of 1000 points  
     (rank 4 of 5)

• OnStar in-vehicle service to support the usage of remote services

• Wireless connectivity of Remote UI via Bluetooth/NFC

• Personalization to support name, e-mail, phone number and  seating arrange-

ment of the individual driver

• Theft alarm notification only sent to registered email or phone number, but not 

on the app

• Additional navigation features like First Mile/Last Mile not supported

2021 Cadillac XT6
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2020 Lexus RX450h
Comprehensive features, but some short-
comings in the user experience

Vehicle Name: 
2020 Lexus RX450h
Trim Level:
F-Sport
Fuel Level:
Gas
Base/Extra Price:
$ 59,845

The 2020 Lexus RX450h is well aware of modern 

connectivity features such as for example linking the 

vehicle to the driver’s smartphone or smartwatch. 

The Lexus App offers the typical features which can 

be found in most modern luxury vehicles like remote 

start/stop, safety, service connect, vehicle status 

and alert notification. It is complemented by some 

more sophisticated features such as a logbook, 

driver score, speed limit setting and curfew time.

 

For multimedia services, the Lexus RX450h fea-

tures a 12.3” dynamic navigation display with touch 

screen, an additional remote touchpad and a 4.2” 

color multi-information display in its main cockpit. 

Active route guidance and speed limits are displayed 

both on the infotainment screen as well as on the 

head-up display. POIs are shown with additional 

info like name, address, call or opening hours. A 

split screen feature further provides an optimized 

overview of the presented information. 

The Lexus Multimedia system features nine speakers 

and is also compatible with both Apple CarPlay and 

Android, including the corresponding interaction with 

Siri, Google Assistant and additionally Amazon Alexa. 

The offerings also include in-car streaming services 

like Sirius XM satellite radio, HD Radio or Amazon 

Alexa along with music via CarPlay and Android 

Auto, but some of these require subscriptions. 

When a friend or family member borrows the vehicle, 

the Lexus Guest Driver Monitor sends instant alerts 

if the vehicle is started, exceeds speed limits or 

exceeds curfew time. Additional comfort is provided 

by the prompt responses to SOS requests and the 

Safety Connect feature for roadside assistance. The 

main driver can also make use of the driver score 

option, offering a representation of energy-efficient 

driving behavior for each trip.
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Suggestions for Improvements

However, especially in the area of user experience, 

our benchmark reveals a number of shortcomings 

which led to the Lexus RX450h ranking last in our 

report. Particularly, the 2020 Lexus RX450h would 

benefit from some user interaction and comfort 

enhancements. Navigation needs to improve on 

accuracy with better 3D representation and the 

voice commands should be more adaptive to natural 

talking. Notifications for the theft alarm need to be 

incorporated into the app and need to be more 

detailed than just offering the generic information. 

Most luxury vehicles have implemented remote 

connectivity, but that is not the case here. Also, 

we are missing basic options such as e-mail and 

calendar integration.

Figure 9: The Lexus RX450h overall offers a modern and 
well-organized cockpit. 

Figure 10: The accuracy and depth of information on the 
Lexus’ navigation display should be improved.

Highlights 

Lowlights 

User Experience Score 

Total User Experience:  240 out of 300 points
Total Feature Availability: 532 out of 700 points
Total Score:   772 out of 1000 points  
     (rank 5 of 5)

•  Driver Score option

•  Guest user notification for exceeding driving restrictions

• No wireless connectivity of Remote UI

• Automatic 3D view not available

• No notification on smartphone for theft alarm

2020 Lexus RX450h

 27

umlaut Whitepaper

5



Tables
Test Vehicles Features Comparison

Best in Test x Connected Services Benchmarking

Vehicle Brand
2020 BMW

X5 M50i
2021 Cadillac

XT6
2020 Lexus

RX450h
2020 Lincoln

Navigator

2020  
Mercedes
GLE 450

Display 

Main display/resolution (inch/pixel) 12.3" 8" 12.3'' 12" 12.3''

Add. display/diagonal/cockpit display (“) 4.2' display HUD 12.3 display

Touch/haptic feedback/ head up display +/+/+ +/X/+ +/+/+ +/X/+ +/+/+

Connectivity Interfaces 

eSIM/user SIM(format)/LTE/5G/Car2X +/+/+/+/+ X/+/+/-- +/+/+/X/+ +/+/+/X/X +/+/+/X/+

WiFi/WiFi hotspot/Bluetooth +/+/+ ---/+/+ +/+/+ +/+/+ +/+/+

USB type/number/memory card slot USB C +/---/--- USB USBXC/6/+

coupling external antenna/wireless charging + ---/+ +/+ +/+ +/+

Digital key + X X + X

User Interface

Voice control/infotainment/POI/vehicle +/+/+/+ +/+/+/+ +/+/+/+ +/+/+/+ +/+/+/+

Controller/wheel buttons/function buttons/
vol.

+/+/+/+ +/+/+/+ +/+/+/+ +/+/+ +/+/+/+

Handwriting recognition touchpad/display +/+ X/X +/+ X/X +/+

User profiles/customizable main menu +/+ +/X X +/X +

Shortcuts/for radio stations/for telephony +/+/+ +/+/+ +/+/+ +/+/+ +/+/+

Best in Test x Connected Services Benchmarking

Vehicle Brand
2020 BMW

X5 M50i
2021 Cadillac

XT6
2020 Lexus

RX450h
2020 Lincoln

Navigator

2020  
Mercedes
GLE 450

Entertainment

DAB+/web /hybrid radio/CD/DVD drive +/X/+/X/X X/X/X/X/X +/X/X/X/X X/X/--/X/X +/+/+/X/X

USB/WiFi/Bluetooth media playback +/+/+ +/+/+ +/+/+ +/+/+ +/+/+

Streaming Services + + + X +

Apple Carplay/Android Auto/Mirrorlink +/+/+ +/+/+ +/+/+ +/+/+ +/+/+

Navigation

Dest. entry: controller/touch/voice/map/
phone

+/+/+/+/+ +/+/+/+/+ +/+/+/+/+ +/+/+/+/+ +/+/+/+/+

Dynamic navigation Live traffic onboard + + + + +

View display arrow/2D/3D/Google Earth/AR +/+/+/X/X +/+/+/X/X +/+/+/X/X +/+/+/X/X +/+/+/X/X

Map visualization/3D building representa-
tion

+/+ +/+ +/+ +/+ +/+

Route selection/alternative route +/+ +/+ +/+ +/+ +/+

Visual. current street/next street/speed 
limits

+/+/+/+ +/+/+ +/+/+ +/+/+ +/+/+

Maneuver info: Arrow/signs/lane/pos. on 
lane

+/+/+/+/+ +/+/+/X/X +/+/+/+ +/+/+/+ +/+/+/+

Live infos praking/fuel prices/ratings +/+/+ +/+/+ +/X/+ +/+/+ +/+/+

Telephony & Productivity

Contacts/favorites/quick access +/+/+ +/+/+ +/+/+ +/+/+ +/+/+

SMS view/TTS anXuncement/STT entry +/+/+ X/+/+ +/+/+ X/+/+ +/+/+

EXMail view/TTS anXuncement/STT entry X/X/X X/X/X X X/X/X X

Calendar/browser/Skype X/X/X X/+/X X X/X/X X/+/X

News/weather/fuel prices +/+/+ X/+/+ +/+/X +/+/+ +/+/+

Smartphone App

Open/close doors/ start/stop air condition +/+/+/+ +/+/X/X +/+/X +/+/X/X +/+/X

Location/driver’s log +/+ +/+ +/+ +/X +/+

Send address/POI/first/last mile navigation +/+/+/X +/+/X/X X/X/X/X +/+/+/+ X/+/X/X

Vehicle infos/push infos/alarm infos +/X/X +/+/+ +/+/X +/+/+ +/+/X
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2020 BMW
X5 M50i

2021  
Cadillac

XT6

2020 Lexus
RX450h

2020 Lincoln
Navigator

2020  
Mercedes
GLE 450

Feature Performance Evaluation* max. 240 P.

App 30 26 24 26 27 28

Navigation 30 27 26 22 23 28

Comfort 30 27 27 26 26 24

Productivity 30 30 30 30 30 30

Extra 30 26 24 30 30 25

Communication 30 30 26 29 27 26

Voice Control 30 26 24 24 24 26

Entertainment 30 24 27 23 24 24

Feature Experience Evaluation** max. 60 P.

App
 

Usability 15 9 10 9 10 10

Perception 15 10 9 8 10 10

Car HMI
 

Usability 15 9 8 7 10 10

Perception 15 9 8 6 9 10

Feature Availability Evaluation*** max. 700 P.

Infotainment 
(200)
 

Display 100 92 86 92 86 96

User Interface 60 52 52 52 46 52

Entertainment 40 36 32 28 24 28

Navigation 
(200)
 

Display & Feature 80 64 64 64 62 64

Route Cal. 40 40 40 40 40 40

Routing 80 80 80 80 80 80

Connectivity 
(300)
 

Interfaces 80 80 72 68 76 72

Telephony 60 60 60 60 60 60

Productivity & Info 60 18 18 18 18 18

Smartphone-App 100 66 54 66 66 84
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Test Methodology
Evaluating Perceived Usability and User  
Experience — Part 1

The test vehicles were selected by umlaut based 

on market relevance and market trends as well as 

the availability of comparable features. For the 

assessments, umlaut rented the actual test vehicles, 

making sure that they offered the necessary features. 

A team of multiple experts then assessed the fea-

tures and user experience of the tested vehicles’ 

connectivity functions and services. Each vehicle 

was tested for three rounds by multiple testers with 

each tester providing their independent feedback for 

each round. Each team member has several years 

of professional expertise in the areas of automotive 

connectivity and user experience.

As a part of their assessments, predefined use 

cases (tasks) were performed independently by 

the testers. During testing, the testers captured 

screenshots and videos. Furthermore, they even 

called the respective tech support teams to clarify 

on identified shortcomings in the vehicle. After each 

use case, the tester answered an “After Scenario 

Questionnaire” (ASQ). The rating of all question-

naires is based on a seven-stage Likert scale, out 

of which the average result of all three assessment 

rounds is calculated.

The assessment is largely based on the avai-

lability of key features, which contributes a 

maximum of 700 points to the 1,000 point 

scale. The Feature Availability assessment it-

self consists of the three service categories:  

Infotainment, Navigation and Connectivity.

Test Design

Vehicle Benchmarking 
Evaluation Methodology

Test Analysis
and Report

Test Execution

• Market analysis

• Define Use Cases

• Determine KPIs

• Classification of test metric

• Detailed test cases

• Vehicle rentals

• Pool of testers

• Multiple rounds of tests

• Feature Performance TCs rating

• Capture issues, highlights, lowlights

• Feature performance and availability evaluation 

• Usability Metric for UX (UMUX) evaluation

• Final evaluation

• Total score calculation

• Comparative score analysis
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The remaining maximum of 300 points is awarded 

for the UX (Customer Experience) score, which is 

composed of the aspects Feature Performance 

(max. 240 points) and Feature Experience (max. 

60 points). The determination of the Feature Per-

formance consists of a total of 60 test cases from 

Total Score
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+
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(300)

UX score
(300):
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+

Feature
Experience
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Ra
ti

ng
 R

ul
e:

 6
-p

oi
nt

 L
ik

er
t 

sc
al

e

Categories
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• Ease of completing tasks
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Feature Performance
 (60 Test Cases from 8 Service Categories)

Categories
Usability

(4 Questions)

Perception

(26 Questions)

Parameters
• Requirements

• Effectiveness

• Efficiency

• Satisfaction

Feature Experience
 (30 Test Cases each for Application and HM)

Total Score
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Infotainment

Navigation

Connectivity
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Display
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Display & Feature

Route Calculation

Interfaces
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User Interface

Routing

Telephone

Smartphone-App

Feature Availability (3 Service Category)

Categories
App/Smartphone

Navigation

Entertainment

Communication

Voice Control

Comfort

Poductivity

Extra

Parameters

• Ease of completing tasks

• Amount of time to complete 

   tasks

Feature Performance
 (60 Test cases from 8 service category)

Categories
Usability

(4 Questions)

Perception

(26 Questions)

Parameters
• Requirements

• Effectiveness

• Efficiency

• Saticfaction

Feature Experience
 (30 Test Cases each for Application and HM)

Evaluating Perceived Usability and User 
Experience — Part 2

categories such as App/Smartphone, Navigation, 

Entertainment, Communication, Voice Control, 

Comfort, Productivity and Extras. The Feature 

Experience consists of a total of 30 test cases, out 

of which four cover the aspect of Usability, and 26 

cover the aspect of perception.
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Interview

Hakan Ekmen,  
managing director at 
umlaut, about the 
relevance of Car 
Connectivity Bench-
marking

How does umlaut provide leading services in the area of vehicle development, especially 
regarding fully connected passenger cars?

Hakan Ekmen: umlaut has more than 20 years of expertise in the automotive industry, based on the 

administration of multiple large-scale strategic consulting projects, covering process and quality ma-

nagement, and technology innovation. When it comes to connected cars, umlaut is a strong partner in 

the development of software and hardware, and also performs professional-grade testing during and 

after the development process. This approach ensures the highest quality standards in technology, digital 

services and user experience. In doing so, we always take a cross-industry approach, thinking through all 

projects end-to-end, which explains why our automotive consultants collaborate closely with our tele-

communications experts.

Our customers work on a variety of issues in the area of connected cars, tackling a number of challenges. 

Typical questions from our customers include: How can we offer cross-border connected services, and 

which telecommunication-specific peculiarities must be considered? How can we ensure an optimal user 

experience for our customers’ customers with our services? Which parameters have to be adjusted, and 

which concept can guarantee optimal customer satisfaction? Which technology strategy should we follow 

over the next years? What is the significance of new technologies such as 5G for the development of the 

next generation of cars? How well do infotainment services work? How reliable are the driving instructions 

of the satnav system?

The spectrum spans from consulting over the development of digital services and business models including 

the selection of suitable technologies reaching all the way to user-centric development with prototyping, 

as well as MVP, UX testing and design. Orchestrating implementation is also a frequent topic. Here, we 

apply our project management methods combined with our deep technological expertise in areas such 

as AI, telecommunications and automotive. We are often the driving force for introducing new approaches 

and innovations, give our vast experience in numerous industries and technology innovation.

This includes the important aspect of helping car manufacturers to design and develop future-proof 

connectivity solutions and user interfaces which remain competitive at future launch dates, for example 

in five years.
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From your point of view, which are the biggest challenges for car makers?

Hakan Ekmen: Car connectivity constantly gains in importance, as it provides advantages for drivers, 

manufacturers, dealers and traffic safety alike. Car drivers no longer want to go without internet access and 

the services connected to it. Manufacturers can offer a variety of services to their customers and collect 

telemetry data, which provides valuable insights into the functioning and utilization of a car. Dealers can 

access a car’s data, solve problems remotely and communicate with their customers. Software updates 

can be distributed at any time over the network to the cars.

And last but not least, car connectivity enables the connection to other cars and other road users, traffic

signs and urban infrastructure, which will contribute to traffic safety, better control of traffic flows and the

reduction of congestion. Furthermore, connectivity is an important premise for autonomous driving. But

providing connectivity in cars is a big challenge for car manufacturers. A comprehensive coverage with 

the necessary high data rates is key for making full use of the emerging possibilities. With the increasing 

interconnectedness, technology companies such as Google, Apple and Amazon are pushing into the market 

and competing with the traditional car makers by offering mobile online services. Due to their cloud-based

services for smartphones and other applications, which have been established for years, they have a clear 

advantage over the automotive companies in this area.

Customers increasingly demand “Over the Air Updates” and are no longer willing to accept product cycles

of six years for their infotainment systems, which are still common in the automotive industry, while their

smartphones are getting replaced each year. With increasing connectivity, data security also gains heavily

in importance – in order to protect cars from cyberattacks. And finally, customers expect transparency

and control concerning the utilization of their data, which could be in opposition of the further use or 

monetization of data representing vehicle use.

Which potential for optimization do you see based on the vehicles which have been tested so far?

Hakan Ekmen: Each car manufacturer has individual strengths, but none of them really offers a holistic

concept. Here, other industries in the digital space and in the mobility context can offer important enhan-

cements. The catchword is cross-industry. We can take derivatives from smartphones, railways or aviation.

The “overloading“ of cars by too many technological features is definitely a problem. So, the focus should

always stay on those functions which users actually need – with a consistent activation concept. But for

this, we have no common standards in the automotive industry – which means that each manufacturer

offers their own streaming app, their own satnav system. Drivers would prefer to choose apps with which 

they are already familiar.
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Conclusion
Overall Winner: Mercedes GLE 450, 16 points
ahead of second-ranked BMW X5, Lincoln
Navigator ranking third

Vehicle

Total Score
1000 Points
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Mercedes 
GLE 450

250

596

846

BMW X5

252

578

830

Lincoln 
Navigator

250

568

818

Cadillac 
XT6

243

552

795

Lexus 
RX450h

532

240

772

Total Feature
Availability
out of 700

Total User 
Experience
out of 300

The Mercedes GLE 450 is the overall winner of

the 2021 umlaut Connected Vehicles Benchmark,

scoring 846 points. With 830 points, the BMW X5

ranked second.

The Lincoln Navigator ranks third, with a total score 

of 818 points, 28 points behind the winner.

Each of the vehicles tested had strengths, and also 

left room for improvement from the customer’s 

point of view. 

The one category in which most of the tested vehicles

disappointed was productivity. All of the tested

vehicles miss e-mail integration, and a feasible

calendar synchronization was only available in the

overall winner Mercedes GLE 450 and Cadillac XT6.

Also, from a comfort perspective, the car manu-

facturers should focus on providing more up-to-

date features like a Digital Key or voice command 

enhancements to support vehicle operations, such 

as the opening of windows or the sunroof, the cli-

mate control or other relevant system settings. The 

infotainment experience can be further improved 

by supporting the automatic switching between 

multiple Bluetooth connected phones which will 
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Mercedes  
GLE 450

BMW X5
Lincoln  

Navigator
Cadillac XT6 Lexus RX450h

Infotainment max. 200 168 164 160 164 160

Navigation max. 200 184 184 182 184 174

Connectivity max. 300 244 230 226 204 198

User Experience max. 300 250 252 250 243 240

Total Score max. 1000 846 830 818 795 772

certainly contribute to reduce driver distraction.

Each of the vehicles had some unique features 

which attracted the testers’ attention and made 

them stand out. But as our approach was to assess 

each of them from a holistic view of usability and 

user experience, consistency in performance with 

accuracy and ease of carrying out the assessed 

tasks, the standout performer and winner of our 

“2021 umlaut Connected Vehicles Benchmark” is 

the Mercedes GLE 450.
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