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SUMMARY OF POINTS RAISED

Topic 1 - Role of Mobile Operators in M2M Market

A closed roundtable event was organized during the CTIA show in Orlando, FL. The purpose of this was
to provide a forum where M2M industry experts could share their views about some key topics in a way
that would allow a deeper analysis than is usually possible in a public panel session.

There were two key topics for discussion. The first was to explore the role of Mobile Operators in the
ongoing development of the M2M market. Do they have a role and — if so — what is it? Is it a passive role

or an active one? The second was then to explore the desirability of Openness in the M2M market and
the MNO role in extending this.

The pages following this summary set out an abridged version of the discussion, comprising a transcript
of participant quotes. The following key points emerged from the discussion on topic 1:

1. The figures used to show how the M2M market is growing and its future potential are often misleading
and vary in the applications and content they refer to. A common definition would be helpful. It was agreed
that M2M should refer to use of devices where voice is either not included at all or is a secondary
component, in other words where it is an add-on that strengthens the primary application, which is always
a data application.

2. Should devices like tablets be included or not? GSMA includes these in its definition of Embedded
Mobile as part of an expanded definition. However, it was agreed that they are generally not included in M
It was also agreed that there will always be grey areas in the definition and that this may need to vary over
time as technology moves forward and the differences become more blurred.

3. It was considered that using ARPU as a definition of M2M - identifying low value ARPU connections
as M2M - is too variable as a reliable rule.

4. Mobile operators have a role in making M2M easier to set up and use. If operators are doing their job
right, they should become invisible to the user, but not of course to the business partners they are making
the solutions with. It is at this level — the B2B element of B2B2B and B2B2C - where the role of the mobile
operator should increase. The MNO'’s job is seen as making it as simple as possible for the application
service providers to bring new M2M services into the market in any sector — healthcare, telematics, smart
metering, etc. MNOs need to put in place the right infrastructure to reduce costs and to automate related
activities as much as possible to get them to market quickly.
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5.They also have a role in making M2M solutions reliable. Some
of the application areas being worked on are life critical or business
critical. Applications such as eHealth and auto telematics can be life
critical solutions or business critical solutions. Then there are con-
sumer devices that might have an impact on the networks. Because
MNOs are in a position to know the risks associated with these types
of connections, they can help to manage these issues.

6. It was also considered that MNOs are now becoming an integral
part of their customers’ products in a way they have never been
before. This means becoming part of the product offering, not just
offering connectivity. Customers are now
actually depending for the strength of their company in the market on
new ranges of products where MNO
services are an integral part of the offering and reliability is of key
importance. That is a very different role for operators than they have
been used to in the past, where they just delivered infrastructure.

7. The evolution of mobile networks from 2G to 3G and 4G is
underway and this raises concerns in the market about compatibility with devices in the field. It was pointed out
that Telecom is one of the best industries to maintain backward compatibility.

8. It was pointed out that operators should take a guiding and consulting role, and to build everything more
from an outside perspective. Business models, technologies, etc. need to be re-evaluated. Should operators only
take responsibility for the cellular side or maybe — to be able to offer the quality of service needed — new invest-
ments need to be made to help this market grow at the pace initially expected.

9. It was also pointed out that what MNOs do today is in fact very different from what telecom operators did
20 years ago. The M2M industry is also different and that was a key reason why most of the MNOs have created
dedicated M2M units to take care of issues arising. They need to understand the requirements from the market,
to take into consideration the lifetime, the longevity of the networks, the quality of service issues and to manage
all those kinds of things.

10. It was further considered that the M2M industry is all about partnerships, really leveraging all the
knowledge of the different partners to build turnkey solutions. Looking back to what happened in the 90s, a lot of
companies, IT and telecoms, tried to become something they were not and were not successful. MNOs should
learn from this and remember. It is an ecosystem where MNOs can definitely play another part. It was felt by
some participants that MNOs should focus on providing best in class connectivity and a connectivity platform for
their customers, and partnerships. That they should not try to be a new IBM or something similar because that
has been shown not to work. On the other hand, it was also felt by some that each operator needed to answer
this for themselves. Each operator has a different starting position but it is certainly the case that operators do
not have a great track record in going vertical, for example. Going into verticals has not usually been a
successful route for mobile operators.

11. Balancing this, it was also considered that MNOs should be involved earlier in the solution design
process. Application designers tend to think of the communication requirement last. As a result, MNOs tend to
get involved late in the process and can make limited contribution as a result. Bringing them in earlier would
allow them to make a more valuable contribution to the overall design and help the project reach its objectives.

12. Are mobile operators getting commoditized? Certainly the airtime is. Operators need to look for new
business models, for example charging for airtime as part of the user experience of the device, not requiring
separate airtime agreements. In this sense, operators must adopt a role of helping to improve the user
experience. They have a direct bearing on this and on the success of the product/service utilizing their
connectivity.
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13. Current discussions in the market regarding embedded SIM - and specifically the prospect of being able
to change operator over the air — was considered a threat by some that is changing the dynamic of the
market. What is the role of the MNO if the subscription is completely portable? On the other hand, it was
argued that the SIM is always portable. Today you can also change your SIM card.

14. After further discussion, it was considered that the ability to change operator over the air will in practice
probably have little long term effect on the market, The M2M market is moving rapidly towards platforms —
Service delivery or Service Enablement. Who is going to want to change their airtime supplier if that means
uprooting the overall solution that was built around one operator’s platform? Users typically get used to the
solution being offered and build their operations around it. Why endanger all this for a slightly better airtime
contract? This emphasizes the need for MNO’s to move from a bit pipe to a higher value added model. The bit
pipe can be easily replaced, but not the higher level solution.

15. MNOs also have a role as being educators in the market, by promoting the opportunity of wireless
solutions and the benefits this can bring to solutions but not as solution providers. It was felt that this can be
particularly powerful where there are multiple parties involved in a solution and coordination of these parties is
required. Solutions involving Government are a particular example.

16. It was also noted that M2M solutions in the past have been “bottom up” based on operational rather than
strategic needs. Now this is changing and M2M is being transformed into a business value proposition — for
example where the business value of a solution working in one sector is recognized as being relevant for another.
MNOs have a role in extending this evangelizing. This process is seen to be helping to speed up the development
of the M2M market.

Topic 2 — Open Source for M2M

Some relevant questions for MNOs in this subject are:

a) lIs it desirable for M2M?

b) Would its introduction simply reduce the opportunity for differentiation in the market?
c) What are the main business benefits?

d) How far has the market already gone to take advantage of these benefits?

e) Who should initiate this? Are we waiting for Google . . . Android of M2M?

f) Is there a role for MNOs to play in its introduction?

In direct response to these questions, the following points were made:

1. It is desirable for MNOs as it potentially affects the volumes.

2. Its introduction would most likely not reduce the opportunity for differentiation in the market.
Differentiation will come from the complete solution. These solutions are built from different stake holders
products and services. Understanding how to optimize these products and services for a specific vertical or
application will be key.

3. The main business benefits are that standards will lead to cost optimization. Equally important is that
customers will more easily gain an understanding of their needs and the possibilities moving forward.

4. Regarding progress towards the market taking advantage of these, there are certain areas that have come
further than others, but generally there is a long way to go yet.

5. Who should initiate this? System Integrators or MNOs have a good position to front, with very
different advantages depending on the industry.

6. There are many activities today on the
consumer side especially that are being based on Android for wireless security, home monitoring, for energy
management, and many others. However, from the perspective of MNOs providing security and stability, there is
a concern about not having it too open on the industrial side and the need to protect the networks.
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7. Openness is nevertheless needed so that data from applications can be shared as appropriate. A “design
once” experience is needed that can be used on all networks rather than having many different versions for
different networks. Maintaining the overall application in multiple networks quickly becomes complex and should
be avoided where possible.

8. At the same time, it is not realistic to think that everything will be cellular. Other technologies — particularly
covering short range requirements — will co-exist and these also have a bearing on openness. It is also not
realistic to imagine that all the intelligence related to these applications actually resides in the devices. More
likely, much of it will be in the cloud. That implies simpler processing in the devices themselves, where Android
does not really provide the answer. On the other hand, business models based on single purpose devices are
harder for the operator to sell. Adding other applications to an existing device, using it as a hub, brings new
business potential.

9. This discussion led to a conclusion that maybe there are two levels of standardization, but they have very
different costs and applications: a really base level of very simple thin clients that have very simple service and
maybe simple communication needs ... and then perhaps a platform with a fat client that looks more like an app
server built for the purpose. Android would fit the need for these more involved applications for managing the
policy, etc. but would be too large for the thin client requirements.

10. A final point was made that standardization and openness that reduces differentiation is not desirable.
Open platforms are good from a standard delivery point of view, but not for the operator service levels.
Operators need to differentiate, or will inevitably become a commodity. There is a need to develop services to
enhance operator value to customers. Why should they all do the same as each other?
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1. MOBILE OPERATORS' ROLE IN THE M2M VALUE CHAIN
1.1 What is the M2M opportunity for Mobile Operators?

The initial discussion centered around the size of the future opportunity for cellular M2M devices. Forecasts for
connected devices tend to suggest 2-2.5bn connected cellular devices worldwide by 2020. However, this does
not take into account the alternative view that we could each be using an average of between 5 and 10 cellular
M2M devices by that time. This includes using perhaps multiple cellular connections in cars, use for eReaders,

Healthcare monitoring, personal trackers, and so forth.

If the average use is along these lines, then the overall figure is
likely to be much higher - towards 15B connected cellular
devices by 2020. It is then important that the industry
assesses the implications of numbers at this level. What are
the implications for mobile operators?

There followed an initial debate about what is included/ex-
cluded from these figures. It was considered that a simple
definition that excludes voice use was not sufficient. After all,

JH: In two of the biggest verticals out there voice is included;
wireless security and fleet management. Voice is secondary; there is a keypad, but there’s voice

FA: Similarly in eCall and equivalent areas, voice is a critical component.

It was agreed that these figures relate to devices where voice is either not included at all or is a secondary
component. Where it is an add-on that strengthens the primary application, which is always a data application.
Views were also expressed about devices like iPads - connected tablets:

AT: The GSMA uses an expanded definition — M2M plus embedded mobile devices: Everything that goes
beyond the traditional handset that can have a mobile function. We factor in all relevant devices in a number
of vertical industries including consumer electronics and devices such as the iPad and tablets because when it
comes to business models . . . you can have consumer electronic devices where you have a B2B2C business
model

AB: When does a small pad become a large smartphone? When does a small pad or a large smartphone be-
come the delivery mechanism for an in-car MRM (Mobile Resource Management) application in a truck? | don’t
think you can do it [make projections] at the device level — it comes back to the pay level, the payment process
level, or the relationship level in the app” It was agreed that there will always be grey areas in the definition and
that the definition may need to vary over time as technology moves forward and the differences become more
blurred.
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1.2 About M2M ARPU

The issue of ARPU as part of the definition of M2M was also discussed:

JH: If a piece of hardware has a $30 ARPU, I'd say it’s not an M2M device. We all know what the ARPU is on
M2M - it’s in the single digits or less. The financial community is looking for a way to measure this stuff so when
we report 50 million adds they look at it and go: that’s not at a $50 ARPU, is it? So | think that’s where the
measurement is coming in — what'’s this stuff worth? — ‘cause that’s all they want to know.

JC: | think it depends on the application.

AT: That’s one of the reasons that we look at it by industry rather than trying to wrap everything in the same
bundle, because when you look at healthcare - for example - it’s very different compared to embedded mobile
products and services that the automotive industry will use

It was agreed that ARPU varies not only between different sectors, but also depends on what is wrapped into it.
Is it just airtime, or part of a larger added value? As mobile operators seek to add value to their offerings, ARPU
varies substantially.

SH: Earlier, you limited it to just the cellular connections... from a lot of discussions we’ve had with the operators
you have to look at all of the devices that are going to hang off of the those potential cellular connections -- there
may be one mobile broadband connection into a device and you may have a thousand sensors hanging off it in
an industrial environment...from an operator perspective those are managed endpoints or potentially managed
endpoints that take into consideration the contract and the business model. When Intel says 15 billion devices
connected to a network we take into consideration all those devices hanging off devices hanging off devices.

At the end of the day, all that data goes up through the operator’s pipe.

1.3 Mobile Operators need to make M2M simple to set up and use

The discussion then moved on to the explicit role of mobile operators in making all this happen. What is the key
role of mobile operators in this market?

FL: We need to be able to offer the quality of service that customers need for their applications. To provide a
stable environment for our customers’ products

JH: Our goal is to be the easiest to be in business with. If we’re doing our job we’re making it easy for people

to enter the business. You have to have flexible platforms so that you can make it work. If we’re doing our job

no one thinks about wireless. As soon as people start engaging in the fact that this is wireless, and dealing with
that process, as far as I’'m concerned we’ve failed. When you go to use an eReader and you download a book
you don’t think: “Oh I'm using a wireless connection” you’re just getting a book. When you’re going to get the
information from your electric consumption on your house, you’re just accessing it on your handset or on your
laptop or wherever you are to get it, there may be wireless modules that are providing that information but all you
care is that you’re getting the information and it doesn't matter what the solution is -- if we’re doing our jobs we
become invisible.

DM: There’s a lot of responsibility, too, for the network operator. Some of the opportunities that we're working
on are life critical or business critical. Applications such as eHealth and auto telematics can be life critical solu-
tions or business critical solutions. Then there are consumer devices that might have an impact on the networks.
Because we also know the risks of connecting, we can manage these issues. If it was to go wrong, potentially

it could ruin the market by having an impact on the networks but also on the mindset of “Can I really trust this
technology?” There is responsibility there in getting the response of the networks right.
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MS: | think it really depends on the application. You mentioned healthcare.
Clearly your quality of service has a different level of importance than
when we talk about consumer electronics or reading out a smart meter
that sends data once a week or once a month, where it doesn't matter
whether it sends it at 12:00 o’clock or 1:00 o’clock.

DM: We need to consider what the ROI for a mobile operator is between
an iPad which has usually a lower criticality and having a heart monitor or
a temperature sensor that might send 100 bytes per day in terms of ARPU
and cost more actually managing that on the operator’s network. What’s
the role of the MNO if your average ARPU is $1.00 or a Euro? What’s the
cost internally of delivering that level of criticality. Is it worthwhile

to have it on the network?

AT: If you're just doing connectivity for healthcare it’s probably not very P
worthwhile. I’'m going to disagree with one thing, which is you become invisible to the end-user but not to the
business partner you’re making the

solution with . . . that’s where you increase the role of the mobile operator

JH: Sure -You can't be invisible to the facilitator of the solution. We have a lot to do to have successful
interaction with that solution provider but it’s the end-user you want to be invisible to.

MS: | think our job is to make it as simple as possible for the application service providers to bring in new M2M
services into the market whether that’s going to be healthcare, telematics, or smart metering ... that’s our job to
make it as simple as possible. At the moment it’s too complex — we need to work on that — certainly the ARPU
for some of these M2M applications is much lower than the ARPU for Smartphones. We need to put in place the
right infrastructure to reduce our costs and to automate things as much as possible so that we can still enjoy a
profitable business out of these lower ARPU applications.

MN: | agree. As module vendors we have several customers who have their full business models in place, except
for the parts where MNO'’s are involved. For applications that are standing still in the same place there are suf-
ficient connectivity offers available from MNQO’s. But for global connectivity the OEM’s often come to us and ask
for help, because they don't get anywhere when discussing this with operators themselves.

AB: In telecom tradition it’s all about creating a connection that worked. Now everything is different. Wireless is
different and while it is becoming more and more reliable, it’s still inherently not reliable. Managing all that user
experience from provisioning, feature management, to multi-country accessibility to a whole variety of things that
are in fact non-traditional - that’s where a specialist has to come in to make that user experience a transparent
and simpler process”

KB: | think the real, the biggest difference here is that we are now becoming an integrated part of our customer’s
product which we were never before. So we have customers actually depending now for the strength of their
company in the market on the new range of products and depending on our service and our reliability. That’s a
very different role for us as an operator than we’ve been in the past. In the past we delivered infrastructure. Yes -
maybe there was a connection, maybe there wasn't some times. But it was not so critical. Customers would sur-
vive even a few hours without a connection. But now, you have thousands of devices out there and it can be life
or death for our customers in basically launching the new product and that’s a very different role we must play”.

AB: Very different for a wireless carrier but not for a wired carrier. In the past, fixed line services have been just as
critical.
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1.4 Mobile Operators need to maintain compatibility in the network

JC:That issue of control comes up, many manufacturers say that they think somehow that owning the wire
themselves gives them a better quality of service. ... that they can guarantee that. But they are not the com-
munication experts. | think you're right here. Operators are now becoming a part of their customer’s product
offering, not just a means of communication. That is a big change. One other thing here about legacy; There’s
been a lot of “we can never let go of anything”. You think of what you’re trying to replace like in power grids or
buildings...this is a bunch of legacy 30- or 40-year old infrastructure. They worry that cellphones and iPads have
increased traffic very rapidly and that is now driving moves to 3G and 4G. It’s going to keep moving and they
install infrastructure very cautiously, with a forward view of 20 or 30 years and they’re worried that if they commit
to a 2.5G ...’how soon are you guys going to give up on that?’ A lot of them worry about whether this changes
the way we roll this stuff out — what kind of lifetime guarantee is there? Where’s the quality of service in terms of
the risk and the continuity of the technologies?”

MN: That is something of an issue, but telecom is one of the best industries to maintain backward
compatibility. However since 3G is a new technology it is likely to be around for a very long time, in many
cases much longer than 2G. This is one of the reasons why we are now seeing 3G beginning to take a larger
share of M2M connections”

FA: We’ve heard about how AT&T talk about shutting down their 2G network. Now combining with T-Mobile who
have stated they will keep it. So there is a risk for confusion in the market as to what technology to invest in. That
does not help the M2M industry.

MS: What we do today is very different from what telecoms did 20 years ago. The M2M industry is different...
isn’t that the reason why most of the mobile network operators have created dedicated M2M units to take care
of that? To take the requirements from the market, to take into consideration the lifetime, the longevity of the
networks, the quality of service — to manage all those kinds of things?”

FA: | think one of the main roles that we as operators should take is a guiding and consulting role. Today, most
wireless carriers are much more involved in the M2M industry. We see this as a new revenue source which is
fine — we can leverage off the investments that have already been made in the networks... | think however in the
long run that the market will demand more than this. | think we have to build everything more from an outside
perspective; we have to re-evaluate business models, technologies etc. Should we only take responsibility for
the cellular side or maybe to be able to offer the quality of service needed, maybe we need to make new invest-
ments to help this market grow in the pace initially expected. This obviously affects pricing structures, but it also
creates new possibilities.

1.5 Should Mobile Operators get involved in M2M solutions?
RDW: Should mobile operators get involved in end applications?

FA: To me, this industry is all about partnerships, really leveraging all the knowledge of the different partners to
build turnkey solutions. Open platforms — great — but nobody wants to buy an open platform - they want to have
a feasible complete solution and as carriers we can and should play an important part of that but I’'m just not
sure that over time that we should be limited to what we already have. We need to adjust our mindsets and step
away from the traditional telecom way of thinking.

RDW: If the mobile operator is to become invisible, enabling lots of things, does it add value, is it just a bit pipe
or is it more than that?

John H: The question that always comes up. | think you’ve heard me say this before: You've got to be awful
smart to be dumb pipe. It takes an awful lot of work to put the tools and systems and everything in place so that
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you can just deliver that simple piece of data. I’'ve got news for you! I’'ve got no problem being a dumb pipe,
because there’s plenty of money in dumb pipes, so as long as the margins there, life is good. If we have to start
subsidizing devices or doing all sorts of other crazy things in the market the whole model implodes overnight. As
long as the margins are there there’s really nothing wrong with that.

RDW: There’s nothing wrong with that but | get the feeling that not all mobile operators see that as their future.

DM: Deutsche Telekom is a good example. Deutsche is completely verticalized. They have a security product,
they have a telematics product and soon . ..

DM: So certain mobile operators take different approaches and the question is: What works and what doesn’t?
Maybe in Germany some of the vertical applications for Deutsche Telecom work very well — they’re a trusted
solutions provider; they have T Systems and other businesses

KB: | think we’ve got to be careful not to try to turn ourselves into something we’re not - if you look back to what
happened in the 90s and you saw a lot of companies, IT and telecoms, trying to become something they were
not and | think we should learn from that.

FA: There’s your answer...it’s an ecosystem.. we can and we will definitely play a part of this...

KB: | fully agree with that; that’s not what I’'m saying. You can go one bridge too far and | think we as an
industry have to careful, that we don’t cross that line in our eagerness to think that we can conquer the world...
Let’s focus on providing best of class connectivity and a connectivity platform for our customers, and partner-
ships. | think that’s a good way to go....Let’s make sure that we don’t try to be a new IBM or something like that
because | don’t think that’s going to work.

MS: Each operator needs to answer this for themselves. Each operator has a different starting position. If | look
at Deutsche Telecom, for example, with T-System in Germany, they might be in a position to offer complete
solutions for smart metering. At Vodafone we partner with market leaders across the eco-system such as Intel,
Itron or Bosch to provide best in class complete solutions for our customers.

KB: But why compete with your customers?

MS: They need to answer that, whereas for others the route of operators just being a bit pipe might be a good
business model for them. | think we’ll see every different flavor over the next couple of years...

FL: Going into verticals is not a successful way for mobile operators. We tried to address home alarms in the
90s and sold 47 pieces ourselves, as opposed to the 100,000s alarms we connect today by cooperating with
Securitas. | do think, however, that we need to do more. We need to make it simple. Our customers, ....insurance
companies, companies with heating pumps, whatever, they know their business. They can build their solutions.
They do not know how to communicate with their products over GSM networks though

JH: They think they do though.

10
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1.6 Mobile Operators should be involved earlier in the solution design process

FL:You have to prototype the hardware, the contention, actually the complete solution and at the very end, they
realize: “Oh — we need a SIM card, a communications element”............. and that is actually too late. What they
want to do is basically to communicate. Everything else is just the means to communicate. So they should start
talking to mobile operators much sooner than they do.

MS: But why is it that companies that want to move into M2M think about the connectivity at the end of the
process? They start with hardware and wait until much later for the connectivity issue.

JH: A lot of times they have the solution already, they know the vertical. Then, they’re going to enable it
wirelessly, so wireless comes at the end.

DM: They also assume its going to be simple.
KB: Because they are used to things like mobiles. You turn it on and it works. So what’s so difficult about that?

FA: We get invited to some of these now. Telematics for some time, now smart grid etc. We do get invited. But
generally speaking, there is still the mindset that “we’ll get to the SIM card a little later ...

JH: | think the issue is that it is still early in the market. It’s still the wild west out there. As the industry matures,
the difference over the last two years has been phenomenal. | think the message will get through and people will
start engaging us sooner.

1.7 Are Mobile Operators getting commoditized?

KB: There’s a few things; first of all, we educated this market; we told everybody that this is all about price. So
let’s try to make it different with M2M. Price is very interesting. It is price driven but we also need to be aware
that it’s actually very dependent on the segment you’re in — and you cannot talk about price per minute or price
per megabyte anymore because it really depends. | mean we charge people ...downloading an eBook gives you
more money than uploading traffic information to a PND because everybody having a PND is not prepared to
pay for traffic information, they take that for granted but the consumer is still willing to pay an extra price for
getting a book so we need to understand that as well and make sure when we price our offers to the markets, to
our customers, that we take that into consideration, we think about the end-user experience. Smart metering is
the worst of them of all - nobody’s prepared to pay anything. They all want to have a SIM card sitting there
doing nothing and paying nothing for it.

FA: We need to keep the price to a level where you can create that end user experience in terms of service. It is
becoming more and more difficult to do that now, unless we step away from selling wireless data only.

RDW: What'’s the difference between a business application and a consumer application — are they exactly the
same?

FL: Take TomTom Live. In Europe it’s selling really well with connec-
tivity, but they are not just selling connectivity; they’re selling other
services and that is definitely where connectivity to the device is
creating a new revenue stream for the manufacturer. | started out in
this business in the mid 90s in the trucking business and the main
reason why DynaFleet (Volvo Trucks) put a lot of investment into that
was to have it standardized in every single truck, to have the data
to be able to change the business model for a truck owner because
a truck manufacturer is earning the most money when the truck is

1
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standing still off the road but the user of the truck is earning the most money when it’s used on the road, so it
doesn’t add up. So Volvo created the business of actually selling availability. They are selling the availability of the
truck. They changed the leasing model for the truck to pay for it when it was used on the road.

The main part - which has not come through yet - is that if you have all that data from all those trucks, of
engines that you have developed, you can lower the development cost of the next generation engines by up to
35%. That is a new dimension for driving cost reduction. At the same time, they can offer Fleet Management
systems to use on the truck. But the real value comes from

somewhere else.

Building a business case, especially for automotive, we’re going to eCall, ... there is a question on the European
implementation platform about the business case for eCall and there is not a positive business case on only
eCall. If you don’t focus the social costs ....but for vehicle telematics for personal cars, there is a business case
because you have to add up everything else. | tried to do that with a car manufacturer a couple of years ago but
they didn’t focus on telematics. It was impossible because you need a service department, you needed all the
different departments in the car manufacturer that could see the profit for their small part and they couldn’t do
that then.

FA: It's easier when there is a regulation as it provides for an opportunity to then build a solid business case on
top of the “need to have”

FL:Yes - but they don’t want that either. That is commoditized communication - communication that is only used
rarely.

1.8 Towards adding value
DM: Everything changes by vertical. ROl changes by vertical

AT: Instead of saying dumb pipe we should say smart pipe ...otherwise how can you really build on the
operator’s assets? What do they have to do to offer it; to actually make a better relationship with their business
partners to help their business? This means more than trying to get to the end-user. It is how they can support
businesses through location, the billing that they already have as a service, other services. Operators have so
many different assets that depending on what vertical market we’re talking about they can be applicable. There
is a fundamental gap in terms of the knowledge other industries have about how mobile operators can have a
positive impact. What are the needs that many companies have that the operators can actually bring their
offerings sooner to the market instead of waiting for the last mile where “I need a communication .. need a pipe.
.. and just give me that pipe”?

JC: As a business services provider, what we find getting into these industries, means developing an
architecture for each one.. If you could make it more standardized so that it looked like an IP address to me with
a service level agreement then it’s easier to plug in the services from folks like us, Google, Cisco, etc. ,

That would be very valuable to us. It’s worth a lot . . .

But | think actually that if people are really building the value in the high level services you could start marketing

yourself as transparent to use and seamless and all the things said just now ... the concept of invisible but
everything working properly in that middle layer...that would generate all sorts of start-up markets...
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1.9 Embedded SIM - changing operator over the air?
The discussion then moved on to talk about embedded SIM, and the prospect of changing operator over the air

DM: So the question comes up from somebody independent then: What is the role of the MNO if the
subscription is completely portable?

AT: It’s always portable. Today you can also change your SIM card.

DM: So if ETSI creates a standard that gives number portability to the physical SIM cards in an embedded
mobile scenario, then doesn’t the role of the MNO in M2M becomes diminished? Giving the power of
subscription management to the customer?

FL: This is a value add issue. Why do Vodafone, T-Mobile, Telenor, etc. build global platforms for M2M? Because
you need to centralize the data traffic for international M2M applications. For OEMs you need to make it easy to
have the global communication. If you go to the white SIM (to use a temporary name) , the only thing that takes
care of is the logistics. In Asia, the electric meters are visited twice a month, so why can’t they change the SIM
card? It’s only in some parts of the world that this is a problem. To deal with APIs, quality of service, etc. ,to
make it easier to have global communications. These are different issues.

JC:The more you could do for me, the more you could charge

JH: The only thing that makes our model work is the longevity of the SIM in the device; if you can switch on a
moment’s notice, the entire model implodes, because there’s no money in this business without that longevity.

KB: But if you think about it, ten years ago we had the liberalization of the fixed line market where we had the
phone at the end of the line...where did that go? But it doesn't happen any more. We choose our operator and
we basically stay with that operator for years. But everybody predicted it was going to be the end to everything
and complete anarchy.

JH: | used to be in the long-distance business; that’s how | got into this business. How many long distance
companies do you know today? The biggest companies in America were long distance companies 20 years ago
— tell me what they’re doing today -- let’s see: MCI. They’re gone. LCI. They’re gone. WorldCom. They’re gone.
AT&T - oh they’re a wireless company. They’re all gone.

KB: This doesn’'t mean the end to...there’s still going to be a SIM card. | just think we might be going through a
period of time where it’s a bit rough times but at the end of the day we have to secure the relationship with the
customer and the contract and it has nothing to do with what SIM is and how easy it is to swap from operator to
operator. If you’re providing good service with a good value added proposition to him he will stay with you for a
long time, and it’ll be like anything else we buy and sell today and the IT solutions as well.

JH: 99% of the things that are going to be out there aren’t going to be under long-term contracts with the end-
user — so you’re talking about you have to maintain the contracts with the supplier. And we’re all doing the best
we can to maintain the relationships today — some of us have done a good job of making sure we don't lose any
of those relationships because you know as well as | do, when it comes right down to it, — if someone wants to
switch they’re going to switch, they’re going to break the contract, they’re going to flip it. So you have to do it
based upon your ability to support them and support them well. | completely agree and that’s why we’ve been
successful. | haven't lost a partner to a competitor yet, but...if you make it really, really easy to make that change
on a moment’s notice because of any given reason, then you really start to implode the model, because you look
at the ROL.

13



\

KB: It’s not going to happen, though, because if you have a product in the market that’s based on an operator’s
management system or whatever he’s providing...in theory you can probably make the switch overnight but in
practice you can’t, because there are billing issues, a lot of things linked to that, so there is more complexity built
in than just the connectivity. It also has an impact on the customer and his own operation. So yes, theoretically
it’s possible, in reality | don’t think it’s going to happen. We just need to think much more about the value we are
adding and make sure our profile in the market attracts customers.

MS: So when you’re just a bit pipe, then the system might implode. But if you’re deeply integrated with your
customers business processes, then | fully agree that it won't make a difference

KB: And this is where our business is changing now because we need to make sure that we add value, to
enhance our value proposition to provide business services to our customers.

DM: What about the underlying cost in the MNOs network of delivering these additional services? Is there
enough value in the ARPU to deliver a consistent value add if you are only getting a dollar from it?

MS: We need to add value and enhance our value proposition to provide additional services to our customers

1.10 Are mobile operators driving the M2M market?

JH: Yes, | think we are. | think we’re very involved but that doesn’'t mean that we have to create the solution; it
doesn’'t mean that we have to be the guy that builds it and supports it but that doesn’t mean that we can’t help
drive it

DM: | think MNOs are the cornerstone of the ecosystem, as long as connecting to them is made simple. That and
the module suppliers.

SH: But you’re still saying earlier that one of the problems is that you may be the cornerstone but people are
designing their applications and devices without the connectivity. They get to you later and by that time they’ve
already built their business model that squeezes any opportunity for you to generate more out of it. We’ve been,
with partners, testing the ideas of hardware and software platforms and connectivity all integrated into the plat-
form so developers and innovators have something to build on ...they start already knowing connectivity is part
of it, knowing there’s a whole service network behind it and its changing the mindset. Connectivity’s becoming
one of the top priorities for the application from the start versus an add-on later. But it’s happening because
we’re seeing more...the M2M centers being developed...we’re seeing more direct involvement from the network
operators defining exactly how you can and cannot do this and utilize their network for machine-to-machine

JH: We’ve actually gone out and targeted verticals and said “This would be a good vertical to be wireless” and
gone after it and told them what to do. So we have created a vertical ...well we go get a partner — and find a
partner to facilitate it

2 RDW: Do you see a mobile operator role as being an educator in the
market?

JH: Absolutely.
| So that sounds like a good model. “Let me show you how we can
transform your business.”

| JH:Yes, we went and found verticals we thought would be really
good that no one was doing anything in and helped them build a
model that worked and we just worked with them from scratch. You
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guys could be a lot more effective if you did this wirelessly... we built some things and | think we have the ability
to do that and get creative in that way if you have the right business development people who can see the vision
and go do it.

RDW: So you see a role of mobile operators is to educate the market, but not provide the solutions?

JH: | think we’re fooling ourselves if we think that we can provide the solutions. There’s going to be thousands of
verticals and subsets out there as this thing grows and to think that companies our size are going to be able to
support all those ...not possible

SH:You can define rather than provide though. You’ve got to use these 2 or 3 big solutions to define a common
way of doing it across thousands

JC:That part’s got to be reusable, hopefully in the same business pattern you can apply to each vertical; it
shouldn’t require a lot of customization

JH: To a degree. Depends on how you define “a lot” Some things can be pretty easy plug and play; sometimes
you’re completely re-inventing the wheel. I’ll tell you one that we have done because it’s been in the press a lot
and people talked about it and Dan’s a partner in it - it’s parking meters. Who would have thought that you could
make a bunch of money off of parking meters in enabling them wirelessly? It’s a phenomenal model - they’re
doing incredibly well. They’re increasing the revenue to the city. It’s a win all the way around and who would have
thought of that five years ago? It’s really done well.

DM: Actually the model...if you look at the ROI in this particular case — it’s different for a service provider and it’s
different for the ASP and it’s different for the municipality but in reality the ASP is making the money on credit
card transactions and the municipality is saving money.

JC: So you guys initiated that together. Did you go and approach the municipality, or did they find you?

JH: No, the meter guys with the solution ultimately talked to the municipality

JC: So it was a bottom’s up approach. That’s interesting.

AB: That’s quite typical of the majority of M2M business today. Bottom up not CIO down. But business value is
perceived at the top not the bottom. M2M today is transforming itself into a business value model as we move
forward. You get something going and somebody looks over the fence and says, “Well that’s pretty cool — how
can | use it? I’'m not quite in that space but . .. ...what we’ve seen in this industry is that it has been almost all
bottom up for the last 8, 9, 10 years...from point problems with point solutions which actually become rich as we
layer more and more competency into them and now they come to a meeting point where that element of CIO
downwards saying “Hey! ...doing some pretty cool stuff!” and the IT department or remote data management...
how can you embrace that on a broader basis? The evangelizing actually has changed gear because now we
really are getting the art of the possible up to the CIO level as opposed to the art of fixing the problem.

RDW: How long does it take to get this sort of application off the ground?

JH: It takes a while.

DM: It was 100 hundred devices for the first 18 months and now its in the tens of thousands and scalable to
5,000,000 parking meters in America

RDW: Is that the way it has to be or is there a way to speed up the market
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DM: It really depends on the vertical ..in the case of municipalities it’s a case of a perfect storm..it’s a very costly
ROI model and these guys have found ...disruptive technology ..sometimes it happens overnight in some cases
and | would think that in this case, potentially changing parking in America, is 2.5 to 3 years — a short timeframe.
You look at the health industry and it’s the same thing; it’s going to take 3-5 years to really bring a product to
market up in the legacy health area ...there’s a lot of new connected health products that are from inception to
coming to the market, coming down to 12 months.
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2. OPEN SOURCE/OPEN PLATFORMS FOR M2M

Introduction

Open source software offers the potential of expanding usage and re-using software code for multiple applica-
tions, reducing both cost and time to market. Combining open source software’s “write once, use often” with a
developer community enabled by open source software’s royalty-free nature could lead to a greater and faster

expansion of the overall M2M market. Some relevant questions for MNOs are then:

a) Is it desirable for M2M?

b) Would its introduction simply reduce the opportunity for differentiation in the market?
c) What are the main business benefits?

d) How far has the market already gone to take advantage of these benefits?

e) Who should initiate this? Are we waiting for Google . . . Android of M2M?

f) Is there a role for MNQOs to play in its introduction?

JC: How does it matter for operators?
FA: It matters because it affects the volumes.

a) Is it desirable for M2M? -Yes, as it potentially will affect the volumes.
b) Would its introduction simply reduce the opportunity for differentiation in the market?
¢ No, as | believe the differentiation will come from the complete solution. These solutions are built from
different stake holders products and services. Understanding how to optimize these products and services
for a specific vertical or application will be key.

c) What are the main business benefits?
e The main benefit is obviously that standards will lead to cost optimization. Equally important is that
customers will easier gain an understanding of their needs and possibilities moving forward.

d) How far has the market already gone to take advantage of these benefits?
e There are certain areas that have come further than others, but | believe there is a long way to go yet.

e) Who should initiate this? Are we waiting for Google . . . Android of M2M?
e System Integrators or MNOs have a good position to front, with very different advantages depending
on the industry.

JH: | think there’s a lot of things that are being done on the consumer side that are being based on Android
today for wireless security, home monitoring, for energy management, and things like that, so | think we’ll see
a lot from that perspective but there’s a certain sense of security and stability of not having it too open on the
industrial side as well as the fact that we have to protect the networks — we've all had the app that went insane
and messed up the network and we had to turn it off.

MS: | think there’s an abstraction layer . . . where you need to have a sandbox model in order to protect the net-
work and at the same time making it simple for application developers to set up their applications on the network

AB: We don’'t want to interfere with the way applications work.... we’re talking about how it interacts with the
network, especially in business applications and it seems to me you want openness so that data from
applications can be shared as appropriate. You want a “design once” experience that can be used on all
networks. Otherwise, you might get 8 different versions of the same application — one for each network — then
how do you maintain that?

JC: Can | ask how smart you assume these endpoints to be? When we talk about Android on the endpoint are

we making the device too fat for M2M, where processor power is typically very low? I’'m wondering about how
smart do we want to make these? | think that will affect how deep in the network this goes.
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AB:You don’'t want an Android enabled boiler....but you really may find that the most economic way of delivering
a resource management application in AVL for example is in fact delivered on an Android enabled slate rather
than having custom technology in the future. But that is not appropriate for many M2M applications. There are
hundreds of micro segments that have different end use profiles. With most of those, all you need is the ability to
be able to essentially set up an I/O call from the processor to say “modem connect” and then “send this bit” and
that’s all we have to do and that’s the lowest possible denominator. You don’'t need an extra processor for that.

JC: Right - that’s what I’'m saying.

AB: But you can't use cellular for everything

MS: That’s exactly the reason why there’s going to be coexistence of different communication technologies.
Wireless LAN, ZigBee, Bluetooth. That will be the future of this industry, because of different needs.

JH: | think there’s a lot of room for ZigBee and other solutions in the home, going to a hub - the hub has the SIM
and so forth. Otherwise you’ve got 50 SIMS in a house and that model is not going to work.

AT: But what is the platform? | think you need to define what the platform is because | don’t think we’re talking

about making devices bigger and having more intelligence on them necessarily because a lot of that intelligence
could actually be done in the cloud. It doesn’t really need to be in the device. When you’re talking about Android
you're talking about consumer facing more than what needs to happen at the back end of the operators network

JC: | think there’s a key point in that. We need to think about it differently — | agree, you’re not going to have 50
SIMs in a house but you might have 3 or 4. But | think that you have to think about the B2B things differently —
they’re going to be simpler -- nobody wants the complexity or the overhead of having to have a large amount of
processor just so | can run a single app and that’s where Android doesn’t provide the answer

SH: Business models based on single purpose devices are harder for the operator to sell. Adding other applica-
tions to an existing device, using it as a hub, brings new business potential. The M2M endpoint isn’t just for
collecting temperature data; it’s also collecting medical data for a medical application; it’s also providing an
in-home security connection. It isn’t just one home application any more. There’s a lot of opportunity as you start
moving up into multiple services per device that are communicating with ZigBee — we’re seeing multiple use
cases coming in where they want one device to provide a service and a utility company wants to talk to their
meter through this device; the local medical association wants to hang off a number of their Bluetooth medical
devices; other services want to hang in as well; that requires much more capabilities. But the great thing is it still
uses the base management and the base communication stacks that could become common across the dumb
device as well as the smarter devices.

JC: Do module manufacturers and MNOs dictate the design of devices?

JH: No. We talk but | don’t feel like we’re dictating anything other than that we want 4G modules for 10 bucks . . .

MN: Specifically regarding the radio interface there are quite deep discussions. As a module vendor we can
provide added value by supporting OEM’s in this field, but it’s a part of our product offering and not something
that we dictate.”

JC: Maybe there’s two levels of standardization, but they have very different costs and applications.; the really
base level of very simple thin client kind of thing that has very simple service and maybe simple communication
needs ...and then there might be a platform where you have a fat client that looks more like an app server built
for the purpose. It looks like there’s a growing consensus around something like Android for these more involved
applications for managing the policy, stuff like that...Is there another contender?
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AB: Is Android the best solution? It just gets the best press at the moment. Doesn't it come back to the fact that
even if a manufacturer builds a device or an app on Android, it will require different updates/versions to run on
T-Mobile’s network versus on Vodafone’s network? Ultimately somebody builds an application that gets used in
a multiplicity of markets and you end up very quickly supporting 100 versions of it. Those are the things | think
you’ve got to overcome in the M2M world in a much more intelligent way.

RDW: Any difference here between the US and Europe markets?

MN: A big difference lies in the issue of roaming. No one wants to pay 10 times the fuel cost when filling in
another country during their pan European road trip, no more than they would want to pay 10 times the data
rates when using their connected device. This type of problem is largely a European hassle.

JH: The reason it’s different here is because we have two major operators that picked the wrong network
platform. Everybody in Europe has a SIM card. That’s why the business model is completely different in Europe
than it is in the U.S. So you have complexities here that you don’t have there because you don’t have everybody
with a SIM card - you have too many people who don’t know what a SIM card is. So they had to completely
change the model here.

RDW: One way of looking at this is, if we don’t want or we can’t afford or it’s not appropriate to have highly
intelligent devices out at the endpoints you’ve got to have more intelligence back in the platforms then that
drives us, doesn't it, to have more interoperability between platforms so we might have different mobile operators
developing different platforms at the moment with different value adds to go along with the bit pipe ....but unless
they can interwork in some way then we’re not going to be able to handle all of those applications out there very
easily...Is that right or is that wrong?

KB: Right. Because that will complicate the customer’s operational environment because if he wants to launch
something in the U.S. or Europe you have to have separate, basically different operational environments.. In
Europe you have to have 38 versions or something like that depending on which countries you want to deploy in.
FL: Open platforms are good from a standard delivery point of view, but not for the operator service levels.

| want to differentiate, or | will become a commodity. We want to develop services to enhance our value to
customers. Why should we do the same as everyone else?

END OF SESSION

19



ERICSSON



ERICSSON



