Special delivery:
An increase in MMS adoption
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numerous reasons for this, but most re-
searchers have identified its high price. Factors
such as a user’s inability to evaluate the content before down-
loading an MMS message and dissatisfaction due to inappro-
priate content transcoding are not considered. In the current
implementation, the decision regarding the type of transcoding
is taken by the MMS center, based on user agent header informa-
tion that is received when a handset sends a request to down-
load the content. This article identifies that by incorporating a
change in the delivery process, the summary of the content can
be presented before the actual delivery of message. The change
will also enable the individual handsets to decide the type of
transcoding required, compared to the current implementation
where the decision is taken by the MMS cen-
ter. In addition, the changes address the tech-
nocommercial issues in MMS acceptability
rather than simply the high price, consider-
ing the pricing mechanism as a whole.

Low consumer adoption

The messaging service currently
contributes 20% to the telecom op- .
erators’ revenue worldwide. While &
Short Messaging Service (SMS) i
generates a major part of this
revenue, its demand is satu-

SMS delivers the intended
message through only one
medium, for example,

text. In contrast, a mul-

timedia message can con-
sist of text, audio, and video
and therefore some users
may consider it as a messag-

ing service whereas others may
focus on its entertainment value.

the MMS, its acceptance probability
is significantly higher than the SMS.

MMS adoption by consumers is
far less than was projected when it
was initially deployed. There are many
reasons, such as interoperability, hand-
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search indicates that high price is the ma-

jor factor behind the low MMS growth, few
have considered factors such as a user’s inability to evaluate
the value of the content before downloading an MMS mes-
sage and dissatisfaction due to inappropriate transcoding/
adaptation of content. The perceived value of an MMS message
to a user is dependent on the probability of its intact delivery.
A sender is not fully aware of the capability of the recipient’s
handset and therefore is not certain that the intended message
will be properly presented, even if the MMS is delivered. In
contrast, SMS now has a very high probability of intact delivery
and therefore the user would prefer communication with SMS
even if MMS was the same price.
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Low MMS acceptability among con-
sumers is a direct result of the current
delivery and pricing mechanisms. There
is a fundamental difference between
SMS and MMS delivery mechanisms. Un-
like SMS, MMS is not delivered directly
to the recipient; instead it is done in a
number of stages as shown in Fig. 1.

D The sender uploads the message
to an MMS center (MMSC) via Wireless
Application Protocol (WAP) Post.

2) The MMSC notifies the recipient
with an SMS detailing the arrival of an
MMS message.

3) To download the message, the re-
cipient’s handset sends the information
about its type (user agent header) and
optionally, its capability (user agent pro-
file) through WAP Get to MMSC.

4) Based on this information, MMSC
first performs transcoding (if required) and
then delivers the message to the recipient.

With the current systems, a recipient
does not receive any information relating
to the type of content or knowledge of
the sender (most of the time) until the
content is downloaded. Even though a
summary of the content in text could
have been delivered in the SMS notifica-
tion, it has not been implemented. The
message summary provides an oppor-
tunity for a user to estimate the value
of the message before downloading the
content. The summary also gives an ad-
ditional opportunity to users who do not
have MMS compliant handsets; they can
evaluate the content and may choose to
download using an alternative access
method such as the wire line Internet.

The main drawback in the current de-
livery mechanism is that the decision on
adaptation type is taken by the MMSC,
based on user agent header information
that is received when a handset sends
a WAP Get message to download the
content. As the MMSC has no informa-
tion relating to the dynamic condition
of the handset (such as battery capac-
ity, available memory and strength of
the received signal), the decision on
adaptation type may not be the right
one and so the user may be dissatis-
fied when the message is downloaded
and presented. Assuming an MMSC has
correctly received the decision as to the
type of adaptation for a video clip, dis-
satisfaction may still arise if the received
signal strength is low and the download
time to play the clip is long. If the MMSC
had sent detailed information (size, type
of codec, resolution) about the content,
then the handset would be able to make
an optimized decision given the static
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Fig. 1 MMS delivery in a GSM network.

and dynamic conditions. It should be re-
alized that by performing adaptation in
a centralized server such as an MMSC
provides a double benefit: reduced com-
plexity for the handset software and
reduced transport costs. When decid-
ing upon adaptation type and who will
perform the adaptation, it appears that
even though this is best performed at a
centralized server, the decision on adap-
tation type should ultimately be left to
the individual handset.

The main obstruction to the growth
of MMS is the adoption of a similar pric-
ing strategy to that of SMS. Currently,
operators generally charge at the instant
the user sends the message, irrespective
of whether it has been delivered intact
or not delivered at all. Ideally, the charge
should be collected only when the mes-
sage is delivered intact. The total charge
for an MMS message should be broken
into two parts: sending and receiving. If
the operator can guarantee the delivery
of the summary and charge the sending
part of the message at the same rate as
an SMS, a user will be more likely to
send an MMS message.

Background and motivation

The published research on the adop-
tion of MMS has focused on various fac-
tors including interoperability, handset
compatibility, coverage, message drop-
ping, lack of content, penetration, us-
ability, price, cost to buy handsets, and

others. The interoperability problems
are now decreasing due to the signing
of an agreement between the opera-
tors. Pohjola and Kilkki have shown that
price and the time taken to compose
an MMS are more important than other
factors such as usability, coverage, and
message dropping. With the introduc-
tion of automatic handset configuration
over the air, usability is increased and
users are now free from the burden of
manual configuration. The cost to pur-
chase a handset is also substantially
reduced due to technological advances
and economies of scale in mass pro-
duction. As an example, the cost (as of
March 2008) of an MMS capable handset
(with camera) is €150-200 compared to
€500-700 in 2002. As these issues are
addressed, the service becomes more
popular but it is not seen to be advanc-
ing at the expected rate.

Current research suggests that world-
wide MMS message volume will grow
from 14 billion in 2005 to 115 billion by
2011. This implies an average of three
MMS messages per mobile user per
month and a year-on-year growth of
more than 40% (worldwide). As of April
2008, the MMS usage volume in China
was 0.4 MMS messages per mobile
user per month compared to 2.9 in the
United States. We have also observed
a similar usage in countries where the
mobile penetration percentage of popu-
lation who subscribed to mobile phone
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service has gone beyond 100%. As an
example, the mobile penetration in Fin-
land reached over 100% in 2004 but
MMS usage per user, per month, was
much less (0.12 MMS) compared to 37
SMS messages at the same period. As
of January 2008, the mobile penetration
in the United Kingdom was more than
115% but the MMS usage was 0.6 mes-
sage per user, per month, which is far
less than 90 SMS. The low MMS usage
compared to SMS is a result of poor sub-
scription to MMS service.

Even in the developed countries
where mobile penetration reached be-
yond 100%, MMS subscription is much
less. We find that 12% of mobile popula-
tion in the United States use MMS com-
pared to 25% in the United Kingdom and
42% in Japan. As of April 2008, MMS
usage statistics for five countries: the
United Kingdom, the United States, Chi-
na, India, and Brazil show that average
usage is less than 0.5 message per user,
per month. Projected worldwide, three
MMS messages per user, per month, is
a difficult task to achieve given that a
major proportion of the world’s total
mobile population will be from the de-
veloping world. For example, China and
India currently constitute 20% of the
world’s mobile population, with an aver-
age MMS usage of less than 0.3 per user
per month (as of April 2008). We antici-
pate that the price of an MMS-capable
handset will reduce further, and charges
paid to the operators will decrease due
to increased competition. However, giv-
en current statistics, it is certain that the
projected growth is not achievable un-
less a fundamental change in delivery
and pricing mechanism is implemented.

Justification for change

An MMS message is delivered in a
number of stages after a sender uploads
it to the MMSC. On receiving an MMS
message, the MMSC notifies the recipi-
ent with an SMS about the arrival of
the message. The SMS notification con-
tains a Uniform Resource Locator (URL)
indicating the location of the message
along with information such as expiry
time, message size, and (optionally) the
sender’s address. Currently, a recipient
does not get any information relating to
the type of content or knowledge of the
sender until the content is downloaded.
A sample notification as received from
Virgin Mobile UK may look like this:

“You've been sent a picture mes-
sage! To collect it, visit www.virginmo-
bile.co.uk/getmessage online within 14

days and type your message code. It's
a8yupngi,” which is very similar to the
e-cards received on the Internet.

This notification provides no opportu-
nity for a recipient even to make a guess
about the content. Given the amount
of spam currently received in e-mails,
it is reasonable to assume that if users
can evaluate the content before down-
loading an MMS message the perceived
value of MMS will increase. Therefore,
we propose in the SMS notification a
summary of the content in text should
be delivered. This will give the user an
opportunity to estimate the value be-
fore downloading the content. Although
most of the MMS capable handsets auto-
matically download the content after re-
ceiving the notification, it is possible to
modify the configuration so the decision
to download remains with the user. This
will result in increased acceptability and
a higher volume of MMS usage.

The volume of person-to-person
(P2P) MMS messages and the revenue
from them is much less than the messag-
es that are delivered from applications.
For example, China Mobile’s revenue
from P2P MMS message contributes only
0.35% of the total revenue compared to
2.4% from the ringtone and 2.5% from
WAP. The MMS revenue for the opera-
tors in the United States, China, India,
and Brazil is negligible (Iess than 0.5%
of the total revenue) compared to SMS
(5-10%), which generates approxi-
mately 50% of the nonvoice revenue.
For Japan and the United Kingdom the
situation is different; even though the
operators in both countries generate a
higher percentage of their revenue from
nonvoice services, the revenue contribu-
tion from MMS in the United Kingdom
is negligible compared to Japan, where
operators generate a higher proportion
of MMS revenue from content and ap-
plications. The current situation clearly
indicates that the revenue generation
potential from messages delivered from
applications is much greater than the
P2P messages. The messages generated
from applications are mostly developed
in a personal computer and therefore
can have diverse content that needs to
be transcoded/adopted as per the re-
quirements of the mobile handset.

MMSC can decide the type of adapta-
tion based on type and capability infor-
mation received from a handset but it
will have no information relating to the
dynamic condition of the handset (such
as battery capacity, available memory,
and strength of the received signal).

The available memory may prohibit pre-
senting an MMS message in the desired
format and the strength of the received
signal may result in lengthy download
times for messages. Although the adap-
tation can be best performed by a cen-
tralized server, it would be better if the
decision on adaptation type is left to the
individual handsets. This is possible if
detailed information on the codec type,
format, and size of the different media
(voice, image, and video) is provided
along with the SMS notification. In that
case, the recipient’s handset can decide
the adaptation type required for different
media and inform the MMSC along with
the request sent (through WAP Get) to
download the message. If the dynamic
condition of the handset is such that an
MMS message cannot be presented even
after suitable adaptation, the user agent
of the handset can provide suitable guid-
ance to the user (such as requesting the
user to free memory space). In addition
to the detailed information on the type
of content, the information on the price
to download it can also be provided in
the SMS notification. The price informa-
tion will address the problem in pricing
mechanisms currently implemented by
the operators.

The majority of the operators imple-
ment a flat “per message” price irrespec-
tive of the size, although some opera-
tors implement price based on discrete
bands including 30 KB, 100 KB, and 300
KB. Only a few operators (NTTDoCoMo
in Japan for one) implement the price
according to the size or volume of the
content. Although published research to
justify it is hard to find, the general con-
sensus is that pricing based on size will
be detrimental to the growth of MMS.
We further recognize that some users
may have difficulty in understanding the
price because they may be unaware of
the volume. Formulating a price that is
acceptable to all user groups is a chal-
lenging task. Published research shows
that young male users generally pre-
fer a pricing scheme based on volume,
whereas both older and female users
generally prefer flat rate pricing. Howev-
er, volume-based pricing is a true reflec-
tion of the cost incurred by the operator
in providing the MMS service.

When it comes to cost to provision,
an MMS has two components: connec-
tion and transport, where transport cost
mostly depends on the size. The MMS
cost structure is similar to that of a per-
minute call, where transport represents
the majority of the expense. This is in
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sage is downloaded. Therefore the charge
should be divided in two parts: sending
and receiving. The price for the sending
part can be fixed (equal to the SMS price),
whereas the price for the receiving part
can be varied according to the character-
istics of the content and value of the mes-
sage perceived by a consumer.

The delivery of information relating
to price will eliminate the consumer’s
uncertainty relating to the charge. By im-
plementing a lower price to send an MMS
message, consumers will be encouraged
to send a higher number of messages,
which may stimulate the growth. Nu-
merous studies highlight that the high
message price is the main reason for

(1) Message Upload: i) Contents (audio,

P

between the value
penditure incurred)
that is mostly disre-
tors.
incurred by a send-
:ndent on the price
r, but also the no-
1€ spent to compose
In contrast, the re-
ost for composition
and therefore the utility gained by a
sender is less compared to the receiv-
er even if both derive the same value
from an MMS message. To reflect this
asymmetry in utility we propose that
the charges should be divided between
the sender and receiver according to the
ratio of utility gained by each. This is
in contrast to the current implementa-
tion where an MMS is paid for solely by
the sender. Dividing the charge into two
parts and only charging the sender for
his proportion of the cost (incurred by
operator) makes sending a nonguaran-
teed message more palatable. If the op-
erator can guarantee the delivery of the
summary and charge the sending part of

video, image and text) attached, ii) Content Billing
summary entered by the sender, and iii) Center
Message uploaded via WAP Post. @ )
(2) Charge Collection: A (5) .
proportion of the total charge 6 Cg
can be collected compared to < ®) MMSC = >
the current implementation MMS MMS
where it is collected solely Handset Handset
from the sender. -

Charging Content
(3) Content Characterization and Server

Summarization: Content characteristics (type

of codec, resolution and size in KB) and
summary in text is sent to MMSC.

Summarizer
—/

(4) Generation of Charging Information: Based on

characteristics of content and load of MMSC the price to
download an MMS message is generated and sent to MMSC.

(5) Notification Through SMS: Content characteristics, price

and summary along with the currently delivered information
such as expiry time, address of the sender, etc. is sent.

Fig. 2 Proposed changes (in italics) in MMS delivery and pricing mechanism.
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and text to an MMS message and upload
it to MMSC via WAP Post message. We
propose that the software of the hand-
set can encourage the sender to insert a
description of the contents in text before
uploading the message to the MMSC. We
also suggest that a portion of the total
charge may be collected, compared to
the current implementation where it is
collected solely from the sender.

In the process of delivery we suggest
that before sending SMS notification,
MMSC can send the contents to a sum-
marizer that will characterize the differ-
ent parts of the content and generate a
summary in text. The audio content can
be characterized based on type of co-
dec and size measured in KB and video
and image can be characterized based
on type of codec, size, and resolution.
Based on these characteristics a charg-
ing server can formulate the price to
download the message according to the
load on the MMSC.

The information on price, summary,
and characteristics of the contents can
be sent through SMS notification along

Caee— oy

(6) Message Download: i) Based on
price and summary information the
user may choose to download
immediately or download at a
convenient time.

ii) Software of the handset can decide
the size, codec type and resolution of
the contents and send this
information when a user confirm to
download a message.

ii) The information is sent along with
the WAP Get message.

iv) Based on this, MMSC can perform
the adaptation and deliver the MMS
message.

(7) Charge Collection from Receiver: Charge is collected as per
price information sent in the SMS notification.

(8) Delivery Report: MMSC sent delivery report to the sender.
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