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1
Abstract

This document is part of RegNet project and is based on D8 document.

2
Introduction

The main scope of this study is to show the impact of modern access technology on cultural heritage institutions and especially to focus on the wireless access technologies and the transitions that their use delivers on the business sector of these institutions.

The study is divided into two separate parts:

● The impact of modern access technology on cultural heritage. It refers to the existing Internet access technology and the business aspect of the cultural heritage institutions. It includes all kinds of access technologies, twisted- pair, twisted- pair remote, fiber and coax, wireless mobile, terrestrial and satellite broadcast, wireless fixed, all- fiber. It also refers to the e-business situation concerning the heritage institutions and how this transforms with the introduction of wireless communications.
● Wireless access and m-business. It presents the main reasons for introducing the wireless access to internet services along with several scenarios that back-up this potential. It also focuses to the transition of m-business to m-business that occurs due to this fact and how the m-portals should be implemented in order to achieve approvable services for the potential customers. Lastly it refers to the current situation of wireless internet and what the main trends are in this direction.
3
Executive Summary

The use of e-business in the cultural heritage sector has been stabilized in the recent years, providing us with standards that were usable in the development of the REGional NETwork system. Nevertheless, the new access technologies for the Internet and especially the wireless access begin to play a major role in the way the users are completing their transactions on-line. For these reasons it was considered useful to attempt a survey on the different access technologies that are currently available on the market.
The matter is analyzed in the first part of this study on a horizontal division basis, which includes four main categories of internet access technologies: twisted- pair, coax and fiber, wireless, and all- fiber access. xDSL technologies like ADSL, VDSL, RADSL, IDSL, HDSL and SDSL are examined through a technical perspective focusing on architecture, available bandwidth and downloading rates. Twisted- pair remote access is also addressed with special focus on cable modems =, DOCSIS and HFC systems. The hybrid technologies embodying both fiber and coax are analyzed by examining three different ways of implementation.

The wireless access as publicly known, can be separated into two different ways; wireless fixed, including OFDM, VOFDM, and point -to- point/multipoint technics, and wireless mobile, concerning a handful of technologies like TDMA, CDMA, PDSN, RNN, and the broadly used WAP, GSM, GPRS, GTP technologies. All fiber techniques, although expensive, are also presented for the shake of completion.
As understood though, the introduction of new access technologies, affects deeply the business sector of the cultural heritage institutions. And because REGNET intends to introduce a layer between content holders and distribution service channels, the first part also refers to the infiltration of these technologies and the boost they deliver to the business domain of these institutions, along with the new perspectives that are presented. E-retailing, digital commerce, on-line auctions, education and e-learning, are some of the application grounds newly adopted by institutions and heritage organizations. Along with all these, a future scenario is presented concerning one aspect only of how wireless communication technology could be used in opening and demonstrating heritage sceneries, that for a number of reasons are remaining closed and abandoned.
The second part of the study focuses mainly on the wireless section of Internet browsing and delivering services. The main reasons for turning wireless are presented here and possible scenarios that introduce obstacles in everyday life are examined through a wireless perspective, which contributes to the overcoming of these obstacles. Some of the scenarios include serving a market, avoiding unpleasant surprises, capitalizing on location, eliminating lines, making the most of waiting situations etc.
The way wireless technologies infiltrate in everyday life and on-line transactions pinpoints to an transition from “e” to “m” concerning the business sector, and the great news haven’t yet come. Even the most conservative reports predict at least 1 billion users for wireless services by 2003. Some predictions go as high as 1.3 billion users, with mobile network adoption exceeding “wired” Internet adoption for the first time in 2002. Mobile devices are achieving mass-adoption today with no slow-down in sight. Within the next two years, mobile networks and a new and pervasive generation of wireless devices will complement desktop Internet access as the de facto standard. From low-budget mobile phones with tiny displays to top-tier Personal Digital Assistant (PDA) phones, a colourful, varied world of mobile devices will deliver on the promise of Oracle CEO, Larry Ellison’s network computing revolution: “always-on, server-centric, easy-to-use, and priced appropriately”. The news are surely astonishing!
Competing standards and operating systems are also examined in the study through a perspective that presents them as two potential threats for global wireless access. While almost all wireless operators in Europe and the Middle East use a common digital technology GSM, it has not been universally embraced elsewhere. U.S. wireless carriers use incompatible standards, including TDMA and CDMA. 
Phone.com’s Wireless Markup Language Language (WML) micro-browser, endorsed by the WAP Forum, faces stiff, near-term competition from companies that want to establish a beachhead in the wireless Operating System (OS) and micro-browser markets. Examples of such competitors include Microsoft with its trimmed down Internet Explorer for wireless devices, Java with its Java Micro Edition, and 3Com with its Palm OS.
Despite these business challenges, the technology is poised to explode much faster than the Internet did -largely because of the many parallels that can be drawn between the Internet experience and wireless. The experience plays a major role. So wireless devices become just another way to sell and buy goods. Wired and wireless access to the Internet is about interactions between people and e-businesses. The business world has already learned how to deliver massive amounts of services and information to employees, customers, and trading partners via wired devices accessing I-net applications (Internet, extranet, intranet). So it won’t take extreme innovations to do the same through wireless devices, despite their physical limitations.
PART 1

4
THE IMPACT OF MODERN ACCESS TECHNOLOGY ON CULTURAL HERITAGE
4.1
Internet access technologies
Internet service is expanding rapidly. The demands it has placed upon the public network, especially the access network, are great. However, technological advances promise big increases in access speeds, enabling public networks to play a major role in delivering new and improved telecommunications services and applications to consumers.
In today's environment, twisted-pair access using voice band data modems is the norm for residential and small business users. With new technologies, speeds of 500 kbps, 1.5 Mbps, or even 10 Mbps are promised for residential users.

How will access systems evolve to provide such capabilities ubiquitously? This part describes existing and emerging access technologies used to provide Internet access for residential and business applications.
4.1.1
Where is access in the network
Internet access has different meanings to different people. In this section, the concept of access will be explained for consistency within this part.
The figure below delineates three major entities in the provision of Internet service:
● end users who want to have Internet service as well as other services, such as telephony or cable TV
● data service providers who want to supply Internet access, content services (like AOL), or other data services, such as virtual private networking
● telephony, wireless, and cable service providers who want to provide connectivity between end users and data-service providers
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Figure 1
The network model
Note that, at times, the last two entities are combined. For example, several companies such as MCI, AT&T, or Pacific Bell provide both telephony and Internet access.

Now to the question: "What is access?" To the telephony, wireless, or cable service provider, access is the network connection from the end user's home or business to the outside-plant termination point within the service node. In traditional telephony architecture, this is most commonly thought of as the twisted-pair, cross-connect point and is referred to as the main distribution frame (MDF). The remainder of the telephony's provider's network would be referred to as the switching and transport network.

In contradistinction, an Internet service provider (ISP) views access as the connection from its customer to its network. Here, access is the connection from the end-user's home or business to the gateway-access node belonging to the ISP. Thus to the ISP, the telephony's access, switching, and transport network is all part of access.

Within this section, the telephony, wireless, and cable service provider's view of access is the focus of our discussion of new and emerging technologies.
4.1.2
Access evolution drivers
Access evolution is being driven primarily by strong demands for increasing bandwidth to support a growing variety of user services. Prior to 1994, traffic sent over the Internet was largely text-based information with file transfer and e-mail being among the most popular services. The surge in growth of the Internet during 1995 was in part due to the graphical nature of the World Wide Web (WWW). A significant aspect of this shift is that graphical images generally consist of a large number of bits. To transfer large graphical image files quickly with satisfactory performance meant that higher-speed access technologies were needed than those used to deliver relatively small text files. The WWW also became the base for nurturing other capabilities such as animated graphics, audio, and low-rate video. Each of these capabilities has been pushing the need for increasingly higher-speed access.

The figure below is an example of the data rates needed to support various user services and the access rates that have become available over time. (The chart represents average user rates, not peak burst rates on shared media.) The chart shows curves for three segments of the user population: the median, the upper twentieth percentile, and the upper second percentile early adopters. Users are eager for audio and video services, so the challenge is for access systems to meet that demand.
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Figure 2
The Internet access rate growth (excluding LAN’s)
4.1.3
An overview of access alternatives
Internet-access technologies fit into four broad categories: 

● twisted pair
● fiber/coax
● wireless
● all fiber
As shown below, several technologies and implementations exist within each of these broad categories.
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Figure 3
Access alternatives
Twisted-pair telephone lines are the access media used by the vast majority of individual residential subscribers today. Over time, a number of technologies have been introduced to provide faster data speeds over this medium.

Fiber/coax systems were originally introduced for video-broadcast applications. Because these systems are inherently broadband, techniques have been developed to use this advantage to provide high-speed data transmission, principally for residential Internet access.

Wireless Internet access has two origins: satellite systems established for broadcast video have the ability to distribute Internet data at high speeds, and cellular/personal communications service (PCS) systems are designed to serve mobile users.
The predominant access systems for business users are optical-fiber synchronous optical network (SONET) and synchronous digital hierarchy (SDH) systems. In the future, passive optical network (PON) systems are expected to become an all-fiber access medium for residential users as well.
4.1.3.1
Twisted –pair solutions
There are three major categories of twisted-pair solutions that are being used for Internet access (see figure below):
● voiceband data (VBD) modems 

● ISDN digital subscriber line (DSL) 

● other DSL approaches (xDSL)
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Figure 4
Twisted pair solutions
VBD modems are well known and understood by residential and small-business users. They operate by using the voice-frequency band of the twisted-pair facility to transmit data, using frequency shift keying (FSK) or quadrature amplitude modulation (QAM) transmission techniques. Symmetric rates exist up to 33.6 kbps, with the majority running at 14.4 and 28.8 kbps. Emerging is an asymmetric capability with a nominal server rate of 56 kbps and return-path rate operating up to 33.6 kbps.

Integrated services digital network (ISDN) is a digital baseband technology that operates with a 144–kbps bidirectional payload rate using 2B1Q encoding scheme. The 144–kbps rate is divided into two 64–kbps (B) channels and one 16–kbps (D) channel. The B channels can be used for two separate voice calls, two 64–kbps data calls, a separate voice and data call, or a combined 128–kbps data call. The wire limit for ISDN is 18,000 feet on standard twisted pair.

4.1.3.1.1
xDSL technologies

A variety of xDSL rates and technologies has been standardized, or are in the process of standardization, by American National Standards Institute (ANSI) and the Asymmetric Digital Subscriber Line (ADSL) Forum. As the figure shows, the higher rates are for customers that are a short distance away from the network provider's xDSL modem. This modem may be located either in a central office (CO) or at a remote terminal site closer to many end users.
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Figure 5
xDSL downstream rates
4.1.3.1.1.1
ADSL
Asymmetric Digital Subscriber Line. ADSL is one of several types of xDSL technologies. ADSL has two main standards: ADSL–1 specifies a downstream rate of 1.5 or 2 Mbps and an upstream rate of 16 to 64 kbps; ADSL–3 specifies a downstream rate of up to 6.144 Mbps and a bidirectional channel of up to 640 kbps.

Good twisted-pair lines with no bridged taps can support ADSL–1 rates up to 18,000 feet (24-gauge wire), and ADSL–3 up to 12,000 feet.

ANSI and the ADSL Forum have endorsed discrete multitone (DMT) technology. However, carrierless amplitude and phase (CAP) technology has the most market-share thus far, with 30 times as many ADSL lines using CAP. DMT and CAP modems are incompatible, but the issue is not nearly as great as with VBD modems. VBD modems must be compatible end-to-end, from end user to end user. But ADSL modems only operate over the end user's twisted pair, from end user to network provider.
Discrete Multi-Tone (DMT) describes a version of multicarrier DSL modulation in which incoming data is collected and then distributed over a large number of small individual carriers, each of which uses a form of QAM modulation. DMT creates these channels using a digital technique known as Discrete Fast-Fourier Transform. By varying the number of bits per symbol within a channel, DMT carriers can also be rate-adaptive. Both ITU 992.1 (G.dmt) and ITU 992.2 (G.lite) use a form of DMT modulation for data transmission. The DMT Technical specification is outlined ANSI Standard T1.413, and it is capable of transmission speeds of up to 8064 Kbps downstream and 1024 Kbps upstream.
G.DMT full-rate ADSL, expands the useable bandwidth of existing copper telephone lines, delivering high-speed data communications at rates up to 8 Mbps on the downstream, 864 Kbps on the upstream.
G.Lite lite-rate ADSL, also known as Universal ADSL, offers high-speed, always-on data transmissions across existing copper phone lines at speeds up to 1.5 Mbps downstream and 512 Kbps upstream. G.Lite allows voice and data traffic to transmit simultaneously and does not require the use of splitters.
Carrier-less Amplitude/Phase modulation (CAP) describes a version of quadrature amplitude modulation (QAM) in which incoming data modulates a single carrier that is then transmitted down a telephone line. The carrier itself is suppressed before transmission (it contains no information and can be reconstructed at the receiver), hence the adjective "carrier-less." CAP was the industry standard for early deployments of ADSL, and it is able to obtain asymmetric transmission speeds from 256 Kbps to 7168 Kbps downstream and 91 Kbps to 1088 Kbps upstream.
4.1.3.1.1.2
VDSL

Very-high-speed DSL (VDSL) promises even higher speeds than ADSL, although over much shorter distances. Standardization is underway in four different standards bodies: ANSI, the ADSL Forum, the ATM Forum, and the Digital Audio-Visual Council (DAVIC). There are four different technologies proposed (CAP, DMT, DWMT, and subscriber line charge [SLC]), aiming at a goal of lower power and less cost than ADSL.

Long Range Ethernet (LRE) solution leverages Very High Data Rate Digital Subscriber Line (VDSL) technology to dramatically extend Ethernet services over existing Category 1/2/3 twisted pair wiring at speeds from 5 to 15 Mbps (full duplex) and distances up to 5,000 feet. The Cisco LRE technology delivers broadband service on the same lines as Plain Old Telephone Service (POTS), digital telephone, and ISDN traffic. In addition, Cisco LRE supports modes compatible with Asymmetric Digital Subscriber Line (ADSL) technologies, allowing service providers to provision LRE to buildings where broadband services already exist.
4.1.3.1.1.3
RADSL

As the name implies, rate-adaptive DSL (RADSL) modems adjust the data rate to match the quality of the twisted-pair connection. Emerging software should make this an automated process with little human intervention.

4.1.3.1.1.4
IDSL

Developed by Ascend Communications (acquired by Lucent Technologies), ISDN Digital Subscriber Line (IDSL) transmits data digitally across existing ISDN lines, at a rate of 128 Kbps. The benefits of IDSL over ISDN are that the former service offers always-on connections, transmits data via a data network rather than the phone company’s voice network, and avoids per-call fees by being billed at a flat-rate.
4.1.3.1.1.5
HDSL and SDSL

High-Data-Rate Digital Subscriber Line. HDSL delivers 1.544 Mbps of bandwidth each way over two copper twisted pairs with half of the traffic on each pair. Because HDSL provides T1 speed, telephone companies have been using HDSL to provision local access to T1 services whenever possible. (HDSL) modems transmit 1.5 Mbps in each direction. A 2.0–Mbps transmission rate is also available, using three pairs of wires (one-third of the traffic on each pair). The operating range of HDSL is limited to 12,000 feet (3658.5 meters), so signal repeaters are installed to extend the service. HDSL requires two twisted pairs, so it is deployed primarily for PBX network connections, digital loop carrier systems, interexchange POPs, Internet servers, and private data networks.
Symmetrical digital subscriber line (SDSL) is similar to HDSL but requires only one pair of wires. Transmission speed ranges from n x 64 kbps to 2.0 Mbps in both directions.

Symmetrical Digital Subscriber Line (SDSL) technology provides 1.544 Mbps of bandwidth both upstream and downstream (symmetric) over a single copper twisted pair. The use of a single twisted pair limits the operating range of SDSL to 10,000 feet (3048.8 meters). SDSL is sometimes referred to as single-pair digital subscriber line.
Based on the International Telecommunications Union (ITU) G.991.2 global industry standard, the Cisco G.SHDSL solution delivers symmetrical data rates from 192 Kbps up to 2.3 Mbps on single wire pair. It transports T1, E1, ISDN, ATM, and IP signals, making it ideal for business applications. In addition, the G.SHDSL signal has a greater distance reach from the central office than ADSL and proprietary SDSL connections, allowing service providers to capture more customers.
HDSL and SDSL are intended as lower-cost replacements for dedicated T1 and fractional–T1 lines, rather than for residential access. 

4.1.3.2
Twisted –pair -remote
The three major twisted-pair categories discussed under "twisted-pair access" can all be remote, as is shown in the figure below.
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Figure 6
Twisted –pair -remote
Remoting mechanisms, such as digital loop–carrier systems, enable fiber migration into loop-access plant. They are a cost-effective way of bringing service to end users who are not located near access nodes. As shown below, services are ultimately provided to end users over twisted pairs from remote terminals that connect via fiber facilities to the serving node.

As the figure illustrates, remote systems can be terminated in two ways. One is a termination directly into a circuit switch; this is called the integrated access approach. The second approach has a host digital-terminal termination in the service node; this called the universal access approach. Both integrated and universal remote-access arrangements are used to provide Internet access. The choice of approach in any specific case depends on the embedded network and on the capabilities that must be provided to end users in addition to Internet access.

The broadband industry is still only at a very early stage of development. There is still much uncertainty regarding the speed of infrastructure deployment, which technologies will have success in which geographic areas, and what will be required of broadband in the future.

4.1.3.2.1
Broadband cable

Broadband is a term used to describe a range of services and technologies that provide consumers with high speed data connections. It offers customers an always “dedicated” digital service that is particularly used for fast internet access at this stage of development. Broadband services and technologies are often defined in a term of capability to transfer information including text, sound and video/ graphics, at a higher rate than traditional “dial- up” services.

4.1.3.2.1.1
Cable modems

A cable modem typically connects a cable wall hook-up to a PC's 10BASE-T Ethernet card. Utilizing an always-on connection, cable modems transfer data across local cable TV lines, toggling between analog and digital signals. With data transfer rates comparable to DSL, cable modems (1.5 - 2.5 Mbps) are considerably faster than dial-up modems (28.8 - 56 Kbps) and ISDN (128 Kbps).
4.1.3.2.1.2
DOCSIS

Data-over-Cable Service Interface Specifications (DOCSIS) defines technical specifications for equipment at both subscriber locations and cable operators' head ends. Adoption of DOCSIS accelerates the deployment of data-over-cable services and will ensure interoperability of equipment throughout system operators' infrastructures.
4.1.3.2.1.3
HFC

Hybrid Fiber-Coaxial (HFC) is a technology being developed by the cable TV industry to provide two-way, high-speed data access to the home using a combination of fiber optics and traditional coaxial cable.
4.1.3.3
Fiber and coax
There are three significant categories of combined cable and fiber systems used for Internet access. According to the figure below, they are as follows:
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Figure 7
Fiber and coax
The three architectures described all have provisions for both analog and digital video broadcast capability.

Both the bidirectional HFC and SDB systems are broadband systems that are applicable to telephony, video, Internet/data, and PCS wire-line access. Note that the architectures have a number of similar characteristics and components. The bidirectional HFC system provides fiber distribution to the fiber node. At the fiber node, signals are collected and distributed to multiple-coax feeds that cover a given residential area. Fiber nodes are designed to serve from 500 to 2000 homes.

SDB systems push fiber closer to the end-user. In typical systems, feeder fiber can be optically split. Optical network units (ONUs) terminate the fiber and provide individual coax (and twisted-pair) drops to subscribers. A typical ONU can serve from 4 to 60 homes. Thus, SDB provides fiber closer to the customer.

In many ways, HFC, SDB, and PON (discussed shortly) can be viewed as a continuum of technology where fiber moves ever closer to the customer premises.

4.1.3.3.1
Cable TV hybrid fiber/ coax (HFC) system

Traditional systems have only downstream broadcast capability. These traditional cable–TV systems broadcast downstream in the 50- to 550/750-MHz band with 6-MHz channels.

Cable modems are used to allow Internet and data transmission in the downstream direction of the HFC system. Internet data speeds up to the 30–Mbps range can be realized in a nominal 6-MHz video channel. The upstream signal is provided by an existing telephone channel using VBD or ISDN.

4.1.3.3.2
Bidirectional HFC system)

SDB is classified as a baseband digital system with nominal 50–Mbps point-to-point downstream rates that can be apportioned as desired between digital video and data. For data, a 1.5–Mbps nominal, contention-based, upstream data bandwidth is available. Though the system is contention based, there is always a minimum guaranteed upstream data rate available—typically in the order of 16 kbps. 

The three architectures described all have provisions for both analog and digital video broadcast capability.

Both the bidirectional HFC and SDB systems are broadband systems that are applicable to telephony, video, Internet/data, and PCS wireline access. Note that the architectures have a number of similar characteristics and components. The bidirectional HFC system provides fiber distribution to the fiber node. At the fiber node, signals are collected and distributed to multiple-coax feeds that cover a given residential area. Fiber nodes are designed to serve from 500 to 2000 homes.

SDB systems push fiber closer to the end-user. In typical systems, feeder fiber can be optically split. Optical network units (ONUs) terminate the fiber and provide individual coax (and twisted-pair) drops to subscribers. A typical ONU can serve from 4 to 60 homes. Thus, SDB provides fiber closer to the customer.

In many ways, HFC, SDB, and PON (discussed shortly) can be viewed as a continuum of technology where fiber moves ever closer to the customer premises.

4.1.3.3.3
Switched digital broadband (SDB) systems

SDB is classified as a baseband digital system with nominal 50–Mbps point-to-point downstream rates that can be apportioned as desired between digital video and data. For data, a 1.5–Mbps nominal, contention-based, upstream data bandwidth is available. Though the system is contention based, there is always a minimum guaranteed upstream data rate available, typically in the order of 16 kbps.

4.1.3.4
Wireless mobile
Mobile operators are rapidly migrating their existing infrastructures from proprietary "old world" circuit switched networks to open standards based third generation (3G) IP based networks. Mobile operators recognize the need to optimize their networks for data traffic, and the involved enterprises are positioned to work hand-in-hand with mobile operators to address their growing requirements. Today’s mobile wireless products and services, along with its important partnerships, provide mobile operators scalable access and core technology solutions.
The 3G reference architecture promoted by the enterprises, and supported through the Mobile Wireless Internet Forum (MWIF) and other standards bodies, is based on open interfaces and achieves harmonization across access technologies. By promoting a common IP core, distributed peer-to-peer IP-based architecture for scalability, and IP standard interfaces to billing and customer care, mobile operators will benefit from new operating efficiencies and the ability to offer new mobile voice and data services.

As the figure illustrates, three means are used to provide Internet access using wireless technology: satellite broadcast, terrestrial broadcast, and cellular/PCS.
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Figure 8
Wireless access
4.1.3.4.1
Cellular

Internet access can be provided via existing cellular systems using voiceband modems. Because cellular channels are narrowband, access rates are limited to 9.6 kbps for advanced mobile phone service (AMPS) and time division multiple access (TDMA) systems and to 14.4 kbps for code division multiple access (CDMA) systems. Cellular digital packet data (CDPD) is a technique that enables the data rate of AMPS to be extended to 19.2 kbps. CDPD achieves the higher rate by inserting Internet protocol (IP) packets directly into cellular channels that do not contain voice traffic (i.e., channels that are temporarily idle).

Techniques are being investigated to provide Internet access and other data services using personal communications services (PCS). PCS data standards are being investigated by a joint technical committee of ANSI T1 and the Telecommunications Industry Association (TIA), the International Telecommmunication Union–Telecommunications Standardization Sector (ITU–T), and others.

4.1.3.4.1.1
CDMA

Code Division Multiple Access (CDMA) is a method of dividing a radio spectrum to be shared by multiple users through the assignment of unique codes. CDMA implements spread spectrum transmission.
4.1.3.4.1.2
TDMA

Time Division Multiplex Access (TDMA) is a type of multiplexing where two or more channels of information are transmitted over the same link by allocating a different time interval ("slot" or "slice") for the transmission of each channel; that is, the channels take turns to use the link. Some kind of periodic synchronizing signal or distinguishing identifier usually is required so that the receiver can tell which channel is which.
4.1.3.4.1.3
PDSN

A Packet Data Serving Node (PDSN) provides access to the Internet, intranets and applications servers for mobile stations utilizing a cdma2000 Radio Access Network (RAN). Acting as an access gateway, PDSN provides simple IP and mobile IP access, foreign agent support, and packet transport for virtual private networking. It acts as a client for Authentication, Authorization, and Accounting (AAA) servers and provides mobile stations with a gateway to the IP network. Mobility differentiates Cisco’s PDSN from the traditional routed network. With PDSN, the host can move and, therefore, there must be a way to forward packets to it. Most enterprises proposition on PDSN solutions, offer a secure way to provide packet data services to mobile stations.
4.1.3.4.1.4
RNN

As mobile networks evolve, increased attention is given to transport in the Radio Access Network (RAN). RAN Transport involves the backhaul traffic from the cell site Base Transceiver Stations (BTSs) to aggregation nodes and to Base Station Controllers (BSCs), between BSCs, and between the BSC and an associated Mobile Switching Center (MSC). Optimizing this critical part of the network is the goal of every Mobile Wireless Network Operator. 
By using IP to transport backhaul traffic (both voice and data) in CDMA RANs, Cisco provides the most advanced IP RAN Transport solution available today.

4.1.3.4.1.5
WAP

Wireless Application Protocol (WAP) is a language used for writing web pages that uses far less overhead, which makes it more preferable for wireless access to the internet.

4.1.3.4.1.6
GSM

Global System for Mobile communication (GSM) is a second generation (2G) mobile wireless networking standard defined by ETSI. GSM is deployed widely throughout the world. GSM uses TDMA technology and operates in the 900-MHz radio band
4.1.3.4.1.7
GPRS

General Packet Radio Service (GPRS). A service defined and standardized by the European Telecommunication Standards Institute (ETSI). GPRS is an IP packet-based data service for Global System for Mobile Communications (GSM) networks. The most common application of GPRS is expected to be Internet/intranet access. Usually the GPRS solutions enables mobile wireless service providers to supply their mobile subscribers with packet-based data services in GSM networks.
4.1.3.4.1.8
GTP

GPRS tunneling protocol (GTP) handles the flow of user packet data and signaling information between the SGSN and GGSN in a GPRS network. GTP is defined on both the Gn and Gp interfaces of a GPRS network.
4.1.3.4.2
Terrestrial broadcast

The multichannel multipoint distribution service (MMDS), sometimes called "wireless cable," can provide Internet-access downlinks over a distance of about 50 km from a central-transmitter site. MMDS downlinks combined with telephony uplinks provide a complete Internet-access arrangement. MMDS operates in the 2-GHz frequency band with 33 channels, each capable of supporting downlink data rates that are currently about 10 Mbps. Technology improvements are expected to increase data rates to 27 Mbps in the future.

Local multipoint distribution service (LMDS) is similar to microwave multipoint distribution service (MMDS) in that it will use microwave transmission to provide Internet-access downlinks and wireline telephony to provide uplink access. LMDS will use transmitters operating in the 28-GHz frequency band with each transmitter covering a distance of about 5 km. The relatively close transmitter spacing, coupled with the fact that LMDS will have about four times the bandwidth of MMDS, should enable LMDS to serve a much higher density of Internet users than MMDS.

4.1.3.4.3
Satellite broadcast

Several approaches have been proposed for using satellites to provide Internet-access downlinks. Some proposals are based on using a single fixed-position satellite, whereas others would use clusters of satellites. Proposed data rates vary from low-speed, single-user channels to shared channels with rates greater than one Mbps.

The first widely available system operates in the 12-GHz band and uses a data rate of 400 kbps. Equipment at the end-user location consists of a dish antenna, approximately 52 cm in diameter, a microwave receiver, and a digital decoder card that plugs directly into a PC computer bus. Satellite systems also use telephony circuits for uplink access.
Satellite technology can also be used to provide broadband services. However it can be more expensive than other forms of broadband access. Satellite services come to two types:

● A one- way satellite service where data is downloaded from the satellite but requests for data are uploaded using a dial- up connection over the telephone line.

● Two way satellite services in which data is both uploaded and downloaded using the satellite. The most sophisticated equipment and installation associated with two way satellite services make them more expensive than one- way satellite options.
4.1.3.5
Wireless fixed
Fixed wireless is a technology by which wireless devices or systems operating in a fixed location, such as an office or home, connect to the Internet. Unlike mobile or portable wireless devices, such as PDAs, fixed wireless devices are typically powered by utility mains rather than by batteries. Subscribers to a fixed wireless service can enjoy the following benefits: broad bandwidth (no wires or cables to limit the number or frequency of signals), no need to alter the infrastructure when adding or moving subscribers, subscribers in remote areas can access existing networks without needing to string new cables or optical fibers, and the cost per subscriber decreases as the number of subscribers increases.
4.1.3.5.1
OFDM

Orthogonal Frequency Division Multiplexing (OFDM) is a physical layer encoding technology for transmitting signals through the RF. This method breaks one high-speed data carrier into several lower-speed carriers. These are in turn transmitted in parallel across that particular RF spectrum. The 802.11a subcommittee has elected to use the transmission technique for their standard in the 5 GHz UNII (Unlicensed National Information Infrastructure) bands. OFDM is also being considered for use in the 2.4 GHz ISM band as the physical layer standard for the 802.11g sub-committee. 
4.1.3.5.2
VOFDM

Vector Orthogonal Frequency Division Multiplexing (VOFDM), introduced by many enterprises, is an open standard for broadband wireless Internet services. VOFDM increases subscriber coverage for high-speed, high-reliability Internet, packet local and long distance telephony services and Virtual Private Network (VPN) access. VOFDM also lowers the cost of provisioning and deploying infrastructure for a wireless network, and utilizes multipath signals to enhance or recreate transmitted signals, dramatically increasing overall system performance and scalability for service providers. This allows for high data throughput in a minimum of Radio Frequency (RF) spectrum and supports extreme multipath issues existing in obstructed or partially obstructed non-line-of-sight environments.
4.1.3.5.3
Point to point

Point-to-point is a method of communication between one receiver and one location. P2p has a higher bandwidth than p2multipoint for reasons including that it has less overhead to manage the data paths and there is only one receiver per transmitter. Usually the offers include MMDS, U-NII, and LMDS systems in p2p.
4.1.3.5.4
Point to multipoint

Point-to-Multipoint (p2mp) is a method of communication between a series of receivers and transmitters to a central location. Typically p2mp is set up in three segments to enable frequency re-use. Usually the offers include MMDS, U-NII, and LMDS systems in p2mp.
4.1.3.6
All –fiber PON
This all-fiber access system called a PON is intended for residential applications for Internet and other services access. The architecture shown in the top of the figure below has fiber from the service node to the optical splitter. At the splitter, multiple fibers fan out to terminate on a single-home ONU. The ONU then splits out to provide individual service to the home. There are many schemes for technical realization of PONs, the more interesting one consists of wave division multiplexing (WDM) for up to 16 ONU drops from the optical splitter. WDM techniques would again be used in the upstream direction to realize a highly secure point-to-point PON architecture.
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Figure 9
Pure fiber access-PON
As it is all fiber, PON has many advantages. All fiber yields a robust outside plant that has low maintenance costs associated with it. All fiber point-to-point architecture allows for secure transmissions and broadband service applications.

The PON architecture represents the target wireline architecture because of its versatility and evolution-proof capabilities. However, initial costs of PON systems are still higher than most all of the other alternatives discussed here.

4.1.3.7
All –fiber SONET
All-fiber access systems consisting of SONET or SDH fiber rings are commonly used to provide high-capacity, multiservices (including Internet) access to and from campus and business locations. SONET is a North American–based standard for such an architecture with interface rates from 1.544 Mbps (DS–1) to 10 Gbps (OC–192). Similarly, SDH is the European-based standard for equipment with similar capabilities.

The bottom portion of the figure below shows a SONET/SDH connection from a service node to a business. The SONET/SDH ring provides service assurance via path-diversity ring architecture. In a campus environment, the ring could be extended through the various buildings that make up the campus.
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Figure 10
Pure fiber access SONET
On the customer premises, the customer's intranet, depicted by the local-area network (LAN), is connected to the public network via a firewall. The firewall provides data and security protection for the business. Firewalls provide security by isolating undesired Internet traffic from the traffic that is carried on intranet LANs. Multiplexers (Mux) provide transport efficiency by combining separate data streams onto a single fiber-optic facility. Synchronous transfer mode (STM) multiplexers widely deployed in telecommunications networks carry data streams within discrete tributaries. Asynchronous transfer mode (ATM) multiplexers can provide more interface-rate granularity because individual user data streams are concatenated into a single high-speed cell stream for transport within the network. In addition, ATM multiplexers can provide further efficiency by combining variable-rate data streams using statistical multiplexing.

4.1.3.8
Conclusion
All Internet end users want access systems to provide increasingly higher speeds at a reasonable cost. Many users also want their Internet access to be closely coupled with the means they use to access other services. What are the challenges to measure against in meeting these needs of Internet users?

As described in this section, the first challenge—the technology challenge—has been met vigorously by ingenious network providers and equipment vendors who have created a wide variety of high-speed access systems.

The second challenge is cost. New technology is usually costly, and the difficult challenge of meeting cost targets can take longer than access providers and end users wish. Today, the lag from technology creation to economic prove-in is the throttle regulating the pace at which emerging high-speed technologies gain widespread acceptance.

As access providers conquer the first two challenges and become successful in providing low-cost, high-speed access systems, it is already clear that new challenges will arise. For example, some access systems achieve high peak burst rates by sharing broadband-access media among many users. Eventually, all systems may find it beneficial to use shared links in portions of the access network. Shared systems have different network-engineering considerations from individual circuit-based systems, so we can expect shared systems to spawn new network engineering challenges for dealing with congestion, quality of service (QoS), and other performance criteria.

Finally, there are challenges in meeting the needs of users who see benefits in having Internet access combined with access to other services such as entertainment video and work-at-home intranets. Solutions such as virtual networks are being considered to address these needs, and access is an important enabler of these multiservice, multimedia solutions.

4.2
Cultural heritage institutions
4.2.1
Cultural heritage and new technologies
World’s cultural heritage institutions are facing very rapid and dramatic transformations. These transformations are not only due to a re-examination of the role of modern public institutions in today's society and the related fast changing user demands but also due to the use of increasingly sophisticated technologies, which become obsolete more and more rapidly. These trends affect all the functions of the modern cultural institutions, from collection management and scholarly study through restoration and preservation to providing new forms of universal and dynamic access to their holdings.

Technological innovation plays a major role in the way our cultural institutions develop strategies for valorising their collections. It equally impacts directly on all those industries that provide products and services to, or with, the cultural sectors. Traditional demarcation lines between different types of institutions, between different skill and competence profiles and between different stages in the creation and management of collections are fading away.

Taking these assumptions into consideration, the way cultural heritage institutions should approach technology-driven mutation has to be assessed and options and recommendations must be provided.

In the emerging knowledge society, there is an increasing demand for high quality, enriched digital content as life-long learning is no longer a buzz word and continuous education has already become a must. Cultural heritage institutions are in a prime position to deliver the kind of unique learning resources that are needed at all educational levels.

Information and communication technologies will play a major role to create and deliver these new contents, which goes far beyond the current stage of providing access to information about cultural heritage objects. In the future, users of cultural resources will be able to enjoy new interactive cultural heritage services and products that relate to their personal lives. They will be able to manipulate digital artefacts online and participate in communities of interest. They will be supported by intelligent tools and agents that help them to locate the desired information to create their own stories. In addition, deeply immerse environments will make museum visitors dwell on in amazement in view of virtual worlds they could not experience anywhere than in the digital realm.

According to David Bearman, AMICO, USA, offering highly interactive and rich environments will become a competitive factor with economic aspects within the cultural heritage community. As part of that community, cultural heritage institutions can utilise information and communication technologies (ICT) as effective instruments to direct public interest back to the original objects in their trust, by providing contextual information, enlightened with narratives and visualisations with computer-aided renderings and displays. As experience has shown, appropriate use of ICT does increase the interest in the original collection, and cultural heritage institutions should not leave this opportunity unused to add value to their holdings.

Yet, technology alone will not suffice to meet the growing user expectations. Equally important, it will require the knowledge and the intellectual “capital” that rests within the cultural heritage institutions themselves to create these kinds of new and highly desired content that increase the usage (both educational and economical) of cultural heritage material. Thus, cultural heritage institutions not only hold the key to a treasure chest of unique resources, they also have the potential to turn the key to “unlock the true value of our rich cultural heritage”. At present, however, these high promises are not yet fulfilled.

Today, archives, libraries and museums all over Europe face similar challenges as they try to take advantage of the enormous potential the use of information and communication technologies promises for memory institutions. These challenges are not only technical in nature, but affect cultural heritage institutions at their very core:

●How do new technologies affect the core business and how can they be best integrated into the current workflow?

●Which new technologies can be expected and how can cultural heritage institutions avoid to jump on the wrong technological bandwagon?

●What kind of institutional changes are needed to adopt and adapt new technologies?

●How can small institutions manage to participate in the emerging information society?

●What is the potential to commercially exploit cultural heritage resources and what are the future markets?

●What is needed to make cultural heritage services sustainable?

These are some of the questions that must be taken into account in order to assess the involvement of e-business in the field of cultural heritage and to provide a roadmap for orientation on the future layers of collaborations between content holders and distribution service channels.

4.2.2
Current situation in the cultural heritage e-business sector
In the mid-90s, the European Commission launched a remarkable programme to boost the use of information and communication technologies (ICTs) in the emerging information society. The programme promised economic growth, a growing employment market and an overall increase of quality in all aspects of our lives.

Triggered by Al Gore’s White Paper for building a national information infrastructure in December 1993 and the Bangemann Report, “Europe and the global information society”, in June 1994, the new technologies were considered as one of the key drivers of future prosperity. In 1996, all possibilities to realise this potential were open.

Between 1996 and 2001, the European Commission and national governments created regulatory frameworks removing some of the obstacles to the accessibility of the future e-business markets – breaking up the national telecommunication monopolies to lower access costs, for example.

The cultural sector, particularly the publishing and entertainment industries as main content providers, were seen as key players for the development of new products and services to be delivered over digital networks. The future appeared to be “rosy” and anything seemed possible.

However, in the last two years, the initial enthusiasm for the new economy has been severely dampened and there has also been a rude awakening for the content providers in the cultural sector. The fact that people expect Internet content to be free of charge, together with the continuing lack of effective legislation on international copyright, created major barriers for commercially successful ventures on the Internet. As a consequence, in many cases the expected return on investment did not materialise and since the year 2000, some companies of the new economy were forced to close down. However, this will only be temporary, and given European youth’s embracing of the new technologies, it is quite evident that better times can be expected in the future. Moreover, demand for quality content remains high

For the cultural heritage institutions, it will become increasingly clear on how to market their unique resources especially to the educational community. A clear digitisation policy will enable memory institutions to create digital cultural heritage resources efficiently, for future access over computer and mobile networks. The key to success will be cooperations and strategic partnerships at all levels with other memory institutions across the sector, intermediary organisations as well as commercial companies.

Thus, cultural heritage institutions can reduce risk and avoid wasting resources as the cost of valorising cultural heritage resources commercially will remain high. Staff in cultural heritage institutions will be more versatile and better trained, with the necessary information management and project management skills to develop the personalised services and highly interactive environments that future users will demand. Trained personnel and growing digital collections will be the key to success.

But let’s attempt a zooming in the cultural heritage e-business sector

4.2.2.1
e-retailing
E-retailing means the sale of physical products over the Web. Purchasing, and often payment, take place online and delivery through the post (the weak link in the chain due to the costs involved).

Products relating to a CH institution’s “assets” include:

●gift shop articles

●cultural CD-ROMs

●posters

●calendars

●prints

●books and

●exhibition catalogues.

E-retailing can be combined with a membership scheme with special offers and discounts for members. The potential to generate revenue and reduce costs of transactions and fulfilment, however, needs to be tempered by limiting considerations. QUEST, for example, points out that “unless new markets can be tapped, online sales may simply be displacing those through traditional channels, creating a channel rivalry with the potential to increase rather than reduce costs.” (“Creating e-Value” P.40) It also notes that in the case of NDPBs with a retail function in the U.K., this function is tied to physical location and “relatively few are set up for mail order or catalogue delivery shopping and so are poorly prepared for online retail sales.”

Establishing a retail brand is also an important consideration in this market and requires an extremely large customer base. It also entails developing and producing unique products, which in the multimedia field is still a risky and costly business. It seems “Returns from most off-line multimedia products have shown to be very limited, profit often not being more than 1-3%, with many products not reaching the break-even point.” (DIGICULT – Final Report P.126) This effectively means that only large and well-known CH institutions have the capacity to generate enough trading to justify the investment needed.

Examples of success in this field are, in fact, limited in number. Among organizations in the U.K. which already have some form of e-commerce, it seems only the British Library, with its specialized document delivery service, is generating significant revenue. It currently generates 20% of annual funds through this service, which has grown since 1995 by 22%, from £21m to £25m, with more than 88% of orders received online. (“Creating e-Value” P.41). In the U.S.A., the Boston Museum of Fine Arts generated around $1m (gross) from online and retail and membership sales in the second half of 1999, and projected online revenues for the year 2000 were $2.4m.

In the case of organizations with a small trading facility, affiliate marketing (referral or indirect retail) would be more relevant. In this system, the organization refers its users to an online retailer it is affiliated with, receiving a commission on any purchases made (generally 5- 15%). This enables an organization to add value to its website with negligible risk or cost to the organization itself. There is also the fact that “Commercial organisations may be keen to partner high-profile cultural organisations which already have a high volume of traffic.” (QUEST report P.45) The most successful example of an affiliate model venture is Museumshop.com. This is a large online retail platform with more than 75 affiliated museums, showcasing more than 3,000 products. European partner institutions include the Musée d’Orsay, the Prado Museum, and the Victoria & Albert Museum. (DigiCULT P.128) In France, the Réunion des Musées Nationaux (RMN) has set up a retail e-commerce site for all its affiliated museums. This model, as well as outsourcing to a specialist third party supplier for occasional e-commerce needs, seems to be the best option for small CH institutions in particular. 

4.2.2.2
Digital commerce
Digital commerce is the selling or licensing of digital/digitised products, with the whole transaction (purchase, payment and delivery) ideally taking place completely online.

Products include digital surrogates of cultural heritage objects and educational material. In the case of digital surrogates or images, revenues are generated through licensing. Key markets are those which are content-driven such as publishing, broadcasting and multimedia providers. Advertising and corporate publishing also occasionally draw on content which a CH institution could provide. The authenticity and expert knowledge inherent in CH resources have a marketable value for publishers and broadcasters in particular. In a report commissioned by the Canadian Heritage Information Network (CHIN), it was found that across all market segments, photographs/images generally held the greatest interest and potential. Film and audiovisual recordings were also relevant, but to a lesser extent and mainly for broadcasters.

In the private sector there is a well developed image bank market, whereas in the CH sector, this market is, as yet, relatively untapped. Corbis, ImageBank, Comstock and Getty Images are examples of ventures in this field backed by large-scale investment. Getty Images, for example, has a 25% share of the image market. Its main customers are in the publishing and advertising sector, and about 40% of its sales are delivered over the Internet. An attempt on its part to expand from the Business to Business (B2B) market to the Business to Consumer (B2C) market, however, met with failure. A venture called Art.com offering prints and framing to consumers online, acquired in May 1999, was closed in May 2001 due to the high costs and low revenues.

In the public sector, BBCwild.com, the commercial arm of the BBC’s Natural History Unit, has proved to be a successful small-scale venture, winning the FT public sector website award in 1999. One of the main problems facing CH institutions in this market sector, though, is that related to intellectual property rights. The potential for unlimited and unauthorized copying and distribution of images on the Internet poses a risk to the dissemination of works which are not clearly in the public domain. In order to avoid liability, a painstaking and time-consuming process of obtaining item-by-item rights clearance is entailed. This inevitably impinges on a CH institution’s ability to compete with the private sector in terms of providing a fast turnaround delivery service.

Other problems relate to weaknesses in management structure and licensing competency, as well as the considerable investment of time and resources needed to reach industry standard. The CHIN report states that “Industry representatives suggest that the cost of developing competitive licensing systems and processes, as well as developing and maintaining catalogues could be prohibitive to entering the market. They recommend an alliance or partnership with an existing agency or broker as an alternative to building an in-house system.” The authors of the DigiCULT report, however, feel this would only be effective for institutions with highly valued art or unique collections. The problem would be to justify such a commercial alliance in the case of licensing less well-known resources online, as there would be little prospect of covering costs from its share of licensing fees. The implication is that only a part of a CH institution’s collection would be commercially relevant.

Operational costs, such as the re-allocation of personnel and other resources, as well digitisation, would necessitate a selective approach of this type. A market-driven approach dictating which resources should be digitised obviously clashes with the notion of increased access to the full range of CH resources.

Rather than restrictive joint ventures or competing on the same ground as private sector players, it would make more sense in the view of DigiCULT for CH institutions to draw on their own strengths and create their own market. These strengths reside in: traditional points of intersection with the publishing and broadcasting industry; the uniqueness and historic authenticity of CH resources; and the value-added aspect of the knowledge and expertise CH experts can bring to the selection and contextualization of resources.

Establishing or further developing a cultural heritage brand grounded on authenticity, knowledge-based interpretation and contextualization, would not only generate value, but also be more consonant with the mission of CH organizations.

4.2.2.3
The art market on –line auctions
This section is intended to give an estimation of the art market based on available data from the world leader in art market information Art price (http://art-market.net.searchartprice.com).

This estimation is useful to assess the importance and respectively the potential of the Regnet system, offering, among others, IT services to the art market. The auction market value for art objects for the last 10 years is analyzed below.

The index of the price of art objects for 1992 is set to 100%. The deviation of the index is given in the chart index (t), t = 1992 – 2001 year. Five art categories are presented: painting drawing, print-multiple, sculpture, photography. Each category is estimated in relation with the object size: very small formats, small, medium, large, very large, and monumental. The dynamic of the business transaction per quarter/per year is given in reference to the index value. The market dynamics is presented per every art category.
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Figure 11
The art market index
For the time period of 10 years, the relevant importance of photography has increased to 155,51, for painting - 130,27 and sculpture 108,66. Respectively the market importance of drawing is approximately kept on the same level (95,83) but the print art object index is considerably decreased (67,19). As a whole, the art market index is 106.42 over the basis of 100 assumed for 1992 year. The above table gives information about the volume of transactions, maximum and overage price, and number of transactions (sells) for the 10 years period 1992-2001. The dynamics of the index, evaluated of the most 1000 successful market transactions per year are given in the figure below.
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Figure 12
Transactions per year on art market

This figure proves the fact that the relative importance and the value of the art objects are kept relatively constant through the years. Hence the investments in art objects preserve their value nevertheless the inflation rate. The behaviour of the market state differs per art category. Here is few estimates of the art market.
4.2.2.4
Education and e-learning
E-learning, or the digital provision of educational material and services, is in many ways the field in which CH institutions have most to offer. As expressed in a report by the Council for Museums, Archives and Libraries (CMAL) “A strategic plan for action” (and which can be interpreted as referring to all types of cultural heritage institution): “Museums, archives and libraries hold great richness and diversity of resources for the whole spectrum of learning, from formal education to the self-renewal gained from the chance encounter with a book, painting or forgotten fact. […] Learning at all stages of life is a crucial force for the improvement of individuals and communities…” ICT can uniquely help to integrate the cultural and educational sectors, and promote the important notion of lifelong learning. The value of providing for learning is reinforced by the findings of a survey in the U.K. carried out by the CMAL in 1998 on behalf of the Campaign for Learning. The survey found that:

●most adults were currently engaged in learning

●more than half did so outside the formal education system

●over half were learning in order to improve the quality of their lives rather than improve work skills or prospects

●the most popular methods of learning were studying or doing practical things alone and exchanging ideas and information with others

●people felt they learnt most at home (57%) or in libraries and museums (36% and 13% respectively); only 29% felt they learnt most at colleges and universities.

Through Web technology and ICT, homes and CH institutions can link up and cater directly to people’s preferences in terms of learning, as well as contribute to expanding access and social inclusion from the perspective of creating a “learning society”. As “A Netful of Jewels” puts it: “Museum collections and works of art have a special potential to engage people and act as a catalyst for debate and interaction with others and for personal research and enjoyment.”

4.2.2.5
Services and user expectations
In order to engage people and act as a catalyst, content and services need to be user-oriented. This entails, firstly, content which is tailored to the interests and needs of the users, whether they are individuals, groups or communities of interest. Secondly, it entails as much interactivity as possible. The more users are able to interact and actively do something with the material provided, the greater will be the interest and the greater will be the learning taking place. Thirdly, it entails providing users with a user-friendly interface and simple online tools for manipulation, as well as navigation. Lastly, and related to the previous point, it entails providing the end-user with integrated access to information and resources.

As pointed out in “Collections, Content and the Web” in relation to academic users: “…the important issue is not which institutions digitise which materials or on whose Web site they reside. The crucial need for academic users, both faculty and students, is to have the broadest possible access and the most powerful searching tools to locate digital resources wherever they may be found.” The desire for integrated resources can be generalized to all end-users. Joining up services is also one of the key recommendations of the QUEST report: “Bringing services together to create a seamless experience for the user is central to the approach that both NDPBs and DCMS could adopt in future: both by NDPBs collaborating with each other as well as other organisations, and by the different constituent parts of the cultural sector being joined up online at a national level.”

In order to cope with the high costs of developing high-quality interactive digital educational material, a subscription-based business model has been adopted by cultural organizations in this field. What proportion of online material should be free and what should be charged for is still an unresolved question. The U.K.’s National Grid for Learning seems to take the view that charging for access is acceptable, providing that enough free material is available for a potential subscriber to be in a position to make an informed decision as to whether to subscribe or not. The costs associated with providing content and services of high enough quality and attractiveness to justify monthly or annual fees, restrict this line of activity to major CH institutions, consortia, or new types of heavily funded CH organizations.

An example of a major cultural heritage institution in this field is Louvre.edu. It provides an interactive space, a “virtual environment”, with material that users, individually or as a group, can manipulate to produce something of pedagogic value. Realised by the Musée du Louvre and Pagesjaunes Edition, in partnership with the Ministère de l’Education Nationale. The environment builds on the Louvre’s digital library resources and digitised collection objects.

Users, who pay a subscription to access the space, are provided with a personal “virtual office”, which has a set of functions enabling images, texts and audio commentaries to be combined and regrouped, then stored or downloaded for external use, such as a classroom presentation or on an educational website.

4.2.2.6
Cultural heritage promotion through wireless technology –A future scenario
Thousands of historical monuments (castle, churches, gardens,…), all over the world, suffer from a shortage of human presence. That is because they are located in remote rural areas, because nobody lives in these monuments any more (not even custodians), because it costs a lot to provided permanent touristical assistance (i.e. trained personnel). Also because local communities consider investment (i.e. light posts) as worthless (besides it is only useful …at night, and you cannot know when somebody will come and appreciate it). For all these reasons, potential visitors feel frustrated. Millions were invested in the restoration of monuments that you cannot visit or admire with the right touristic presentation, lightning and “human touch”.

However tourism is one of the most profitable industries around and through this fact, everyone can only agree that cultural heritage is a fundamental source for growth and well –being. So it is easy to understand why cultural heritage besides the preservation issue, has caught the attention of the decision makers around the world.

While cultural heritage has been restored throughout the world, progresses were made in remote access facilities, remote computing, call centers, interaction between users and operators, global positioning systems etc. The many advances made in these domains can help and solve cultural heritage promotion issues.

For these reasons today, many public and private owners of monuments, guides, museums, publishers, local administrations representatives etc. have launched initiatives for experimentations on wireless technologies.

It is a common belief that these technologies can contribute to reduce costs (custody, electricity), increase number of visits and satisfaction, provide a better understanding of World’s history and culture, facilitate technologies dissemination in the real rural world then provide directions for creation of value and employment.

A suggested scenario is the following:

A potential visitor (either a tourist or a professional on the move) finds a monument or a village of his interest on his way. A phone number is displayed next to the name of the place.

The visitor dials the phone number on his mobile equipment (phone, computer etc.). He gets access to a “first level” service. Either a human operator (in a call center) or an answering system provides him with a choice of “second level” services. Authentication process is implemented in this stage. Visitor identity, credit profiles are checked and updated. This will be of special interest in “level fourth” services implementation (see below).

“Second level” services include conversation with a representative from a local tourist authority, a hotel clerk, a town- hall employee. All these people are regularly hired to answer questions related to touristic, cultural, economic topics. If necessary, the visitor is re- directed to a “third level” service.

“Third level” services are provided through a local guide, a specialist whose job is to provide a personalised guided tour (either on the spot, or virtually through the web or telephone or through interactive scenarios detailed below). “Guided habitants” are people who live next to an old chapel or an empty castle in a rural area and feel happy to answer questions (either directly in front of the monument or through the phone) to the scarce visitors who come there to discover this part of their cultural heritage.

“Fourth level” services are provided electronically on site through interaction with mobile phone or PC. Without having to awake anybody, our visitor can launch an interactive visit scheme on his equipment. Events could include:

● Opening the monument (gates), partially or totally according to the day, hour, visitor identity (see authentication scheme in level 1 services), together with launching security services through sensors, remote video and audio-based schemes.

● Lightning the monument. Either totally or sequentially, through a linear approach of the monument.

● Broadcasting an audio or video presentation of the monument (either global or detailed through pre- defined scenarios).

● Start water effects in fountains (together with specific lightning).

●Guide the paths and the eyes of the visitor through light beams.

Merchant services include:

● Online payment.

● Local printing of maps, tickets, reservation vouchers for local hotels.

● Buying books, art crafts, local specialties through automatic machines.

Most merchant services (including automatic or personalised guided tours) can be provided to clients anywhere in the world. Efforts made to improve on site services can get returns on investment all year long and through various schemes.

All these services can improve “touristic exploitation” of Cultural heritage. They can also be considered as a pedagogical activity, linked to universities, schools of all kinds.
PART 2
5
WIRELESS ACCESS AND M-BUSINESS

5.1
A wireless world awaits: Scenarios for mobilizing the m-business
For a large number of companies, e-business is carried out through PCs sitting on desktops or mobile computers connected to networks via phone lines. But as numerous organizations are learning, operating a business by umbilical cord can be cumbersome and restrictive.
To help sever those ties, many enterprises are turning to wireless technologies -a trend that is signalling a new generation of mobile e-business. In fact, IDC estimates that by the end of 2002, wireless Internet users will outnumber those with wired Internet access capabilities. And the count won’t stop with people. “Smart” machines -equipped with sensors and wireless communication capabilities- will also participate in driving this transformation.
Forward-thinking enterprises have already started shifting their e-businesses in a wireless direction. Based on our experience with these early adopters, nine recurring reasons for m-business have emerged.
5.1.1
m-business at work
While particular applications vary within companies and across industries, many businesses face similar problems -challenges that are now being regularly solved with the help of wireless technology. As one reads through these scenarios, he should consider how similar solutions might apply to any business.
5.1.1.1
Serve a market
The dramatic growth of wireless technologies has given rise to a new type of business. These enterprises are springing up to serve the unique needs of today’s increasingly mobile workforce -including business travellers and medical communities- and are busy establishing the appropriate infrastructures from which their user groups can gain wireless access any time, anywhere. For instance, business travellers who sign up with a special service provider could reach the Internet -and in some cases, their company’s internal networks- from airports and major hotel chains. Another provider might cater to a network of doctors, offering them fast and easy access to files and information needed while away from the office or at area hospitals.
By positioning themselves as the portal to a specific market’s wireless world, these businesses lock in a steady revenue stream and gain a foundation for an entire portfolio of offerings.

5.1.1.2
Avoid unpleasant surprises
Unexpected events happen. Weather plays havoc with flight schedules, doctors are called out of the office on emergencies and important packages end up in mysterious locations. Although these types of situations can occasionally disappoint customers, a prompt and proactive response can often minimize the negative impact.
Using traditional channels to feed customers time- sensitive information, such as notification of a cancelled flight, is not only impractical, but virtually impossible. However, with wireless communications, airlines can advise passengers of the situation and offer to electronically rebook them on the next available departure. Timely communication can save customers a trip to the airport and help the carrier avoid the cost of handling throngs of frustrated passengers at ticket counters.
5.1.1.3
Capitalize on location
As a business traveller steps out of the hotel lobby, he glances up and down the block in hopes of spotting a certain coffee shop. He’s on the way to an important meeting and needs a cup of his favourite brew to start the day right. Since the shop’s familiar logo is not in sight, he taps a few keys on his PDA while waiting to cross the street. In seconds, a map appears on the screen, pinpointing the caffeine hot spot nearest his destination.
As the man walks the remaining few blocks, he reviews his schedule for the day. Upon arrival at the coffee shop, he places his order and pays with the PDA that’s still in his hand. As soon as his coffee is ready, he slips the PDA in his pocket, grabs his beverage and heads toward the meeting.
With the right support, a customer can remain loyal to “their brand”, even when they’re in unfamiliar territory. Solutions that blend wireless technologies with a location-based services application open an entirely new set of business opportunities. Knowing the precise location of a wireless user allows companies to design innovative ways to deliver personalized service to customers, as well as enhance their own internal business processes.
Delivery organizations can optimize routes and reduce the number of trips for their trucks; emergency response -whether sending repair crews to a possible gas leak or dispatching police officers to a 911 call- can happen faster.
But with opportunity comes challenge; businesses must be particularly sensitive to privacy concerns for employees, suppliers and consumers alike. When clear user benefits exist, wireless applications can be designed to provide the location information needed, while still maintaining the trust of the user.
Wireless also promises an entirely new method for conducting commerce. Given the level of convenience, particularly for small payments, mobile commerce may soon rival the traditional credit card. According to Visa International, cash spent worldwide on purchases totalling US$10 or less now amounts to approximately US$1.8 trillion per year. With that type of opportunity, wireless services, such as vending machine purchases or parking meter payments, could become commonplace, offering entertainment or convenience to consumers… and high-volume revenue streams for service and content providers.
5.1.1.4
Make the most of wait states
Today’s pharmaceutical companies, along with their peers in other industries, are committed to developing personal relationships with their customers. These businesses sales representatives spend the majority of their time in face-to-face meetings with doctors, discussing medical news and answering questions about products.
Though extremely valuable, these sessions can be costly. The amount of time spent building rapport with accounts is typically matched by time spent waiting to see them. While it might be possible to connect a laptop to a phone line when the rep finally sees the doctor, it would be rare to find a phone jack in the waiting room.
Wireless technology makes placing an order or looking up information for the doctor more convenient and immediate. But it also helps employees, trapped in the aptly named “waiting room”, make the most of a wait state.
Rather than flipping through magazines, sales reps can catch up on e-mail or set up appointments to see other physicians later in the day. Consider other wait states:
● A pickup and delivery team that completes stops along its route more quickly than anticipated

● A service crew that finishes work orders faster than estimated

Through ongoing wireless communications with their dispatching unit, a mobile team can take on additional assignments whenever schedules permit, rather than sitting idle waiting for the next appointment.
5.1.1.5
Fit it in whenever possible
Like many activities that force their way onto our weekly to-do lists, grocery shopping is a mundane but mandatory task; most people would admit that pushing a cart up and down aisles of a supermarket is not a great way to spend their time. Sitting at home in front of the computer browsing online aisles is not much better.
Millions of consumers struggle to carve out a block of time to complete this chore. What if that time investment could be paid in small increments, from wherever one happened to be- a few minutes here or there while commuting on the train, during half-time at the kid’s soccer game, or waiting for a meeting to begin? Better still, what if less time was required because the grocer offered a suggested shopping list (based on the buyer’s shopping habits and impulse purchases of other shoppers with similar profiles).
Allowing customers to do business via a wireless handheld device adds a new dimension of flexibility to their lives, and more value to the businesses. The old adage about “being in two places at once” could virtually happen. For example, a contractor could place an order with the hardware store while surveying his building site, then have the supplies delivered or made ready for pickup.
While the Internet itself can offer 24x7x365 accessibility to potential consumers, wireless access is often what makes business fit into an “on the go” lifestyle. Mobile e-business means the customers can be where they need to be, and still do business with the providers.
5.1.1.6
Eliminate lines
Imagine a busload of families, all arriving on the same plane chartered for a popular vacation package and all checking in at the hotel at precisely the same time. The lobby is waiting with empty rope mazes for weary travellers to waddle through with luggage in tow.
Now let’s switch to a mobile mindset. Why devote square footage and facilities to a space that’s fully utilized less than one hour a day? Let’s consider the impact on customer satisfaction and real estate costs if a hotel agent, equipped with a wireless device, checked in all the guests during their 30-minute bus ride from the airport to the hotel. And let’s think about other line-busting candidates like bank lobbies on Friday afternoons, airline ticket counters, or retail checkout lines during the holidays.
Enterprises that mobilize their e-business can pay to operate facilities designed for normal traffic, not occasional peaks. Wireless technologies present a variety of ways for businesses to eliminate lines, and delight customers.
5.1.1.7
Anticipate and avert problems
In a busy downtown office building, crowds amass inside the lobby. Frustrated business people continue to push the darkened elevator buttons, although it’s quickly apparent that the doors will not be opening anytime soon. Angry tenants and their customers wonder whether they should struggle to find, and climb, the stairs; most of them simply give up and walk out. The story doesn’t need to end, or even start, this way.
In a mobile e-business environment, sensors could report system deviations to the elevator operator before the equipment fails. A remote monitoring system would diagnose the problem and alert a repair crew working nearby. With a glance at their wireless devices, the crew would know the location and priority of the emergency call, and whether the required parts were already on the truck or needed to be picked up en route. Once on site, they could reference the most current diagnostic tools and manuals through their handheld devices. In minutes, the crew could replace the malfunctioning component and avoid a building-wide elevator outage. From elevators to electric transformers, to heating, air conditioning and ventilation systems, wireless technologies can help keep businesses -and the critical equipment that they depend on- up and running.
Machines, even those costing millions of dollars, can fail. The business interruptions caused by these failures can be devastating. To prevent costly outages, e-businesses are turning to wireless technologies for remote problem diagnosis and speedy, single-visit repair jobs where both people and parts are redirected in real-time.
5.1.1.8
Do things once
A claims adjuster steps cautiously through the mangled mess that once was a house. After a recent tornado dismantled several square miles of homes and offices, the insurance adjuster is determined to help his client’s piece their lives back together as quickly and as painlessly as possible. He has a dozen sites to visit today alone.
Equipped with a digital camera and wireless connectivity, the adjuster can complete forms and scan in supporting photos while he surveys the damage. No time is wasted re-entering key information or filing documents back at the office; claim processing can start without delay.
Almost any business can be improved by doing things once. Think about potential cost reductions and, often more important, quality improvements in areas such as public safety and hospital care. Traditionally, when work is physically separated from support systems, data must be entered multiple times, delaying cycle times and inviting errors to creep in. In a wireless e-business, work is performed once, and information is communicated promptly and seamlessly to the systems and people that count on it.
5.1.1.9
Put computers where it makes sense –for the moment
It’s Thursday. Mrs. Burton lines up her fourth-grade class for a walk to the computer lab. With only one room in the school wired for 30 users, lab time is scarce and scheduled tightly, never spontaneously, and is not easily integrated with class work or other classes’ activities. In fact, math lessons will be cut short today because of the time lost going to and from the computer lab.
Now let’s imagine a wireless environment. Mrs. Burton hands each student team a notebook computer to use for a multimedia geography lesson. Another teacher, Mr. Carter, rolls a cart full of equipment into the classroom, ready for some impromptu research on nocturnal animals. There’s no need to barter for rights to a room; multiple classes can use the school’s technology resources simultaneously, when and wherever they need it.
Computing no longer must be confined to predefined (pre-wired) places. Mobile e-business allows technology use to flourish in buildings like courthouses, museums or historic landmarks, where renovation for computer wiring is too costly, or in temporary spaces such as open-air markets or polling locations, where wiring would be disruptive or impractical.
Each year, large organizations spend millions moving employees from one office to another. With wireless phone and system connectivity, those expenses can disappear. Office space coordination becomes more like hotel operations -a matter of keeping tabs on who, where, when.
5.1.2
Why start now
As demonstrated by “first movers” in each of these areas, e-business offers clear advantages that few would dispute. The real question for most companies is not why, but how and when to take the first wireless step. Thanks to rapid technological advances and growing levels of customer feedback, manufacturers are continuously releasing new mobile devices. Meanwhile, wireless protocol debates rage, keeping global standards out of reach. A new generation of telecommunications systems, optimized for wireless data with rich multimedia capabilities, and Bluetooth technology, with its ability to provide quick, on-the-spot connections, promise even greater opportunities in the near term. In the midst of so much turmoil, why would an organization decide to launch a mobile e-business initiative now?
Wireless, like every enabling technology before it, demands both technical and organizational learning. Businesses that start now are more likely to finish their required “education” early, and begin reaping benefits sooner than their competitors. Future wireless capabilities can be built quicker and at less cost because of the knowledge and experience gained in previous stages. Waiting creates lost opportunity costs as well as competitive risks.
Enterprises that are busy converting (potentially mobile) business processes to a Web interface can achieve additional cost benefits by building in wireless capabilities as they go, rather than trying to redesign or retrofit later. Besides reducing the overall development expense, a common architecture for Web and wireless applications provides a platform for consistency across communications channels -a key enabler for businesses pursuing a strong brand and improved customer satisfaction.
Some organizations that are reluctant to assume the role of full-scale early adopter are hedging their bets. Rather than risk their current position in the marketplace by doing nothing, they are starting now with small, well-defined steps and moving quickly into multiphase projects. Early learning, even on a small scale, is advantageous.
5.1.3
Businesses planning their moves
As companies begin to think about extending e-business into the mobile arena, new questions come to the fore:

● What is the real value of “mobilizing” a particular part of the business?

● What lessons could they learn from a pilot? Is there a defined group of individuals who could serve as a “natural” audience? Applications designed for their own employees often provide an ideal first step into wireless.

● What’s the most appropriate network platform to address a particular business need? Many solutions can be built relatively inexpensively using proven technology such as campus-wide wireless LANs. Some proprietary wireless networks that use different standards than cellular networks offer nationwide coverage that approaches the same level of availability and reliability typical of today’s wire-line communications.

● How can their application design address the speed and space limitations inherent in wireless communications? How do they balance the trade-off between mobility and functionality?

● Given that wireless issues vary greatly in different parts of the world, where will their solution need to operate? Will its use be confined to a specific geographic area?

● Is their current network security infrastructure adequate? Can it be easily extended to include the wireless domain?

● Knowing that the typical life span for wireless devices is brief, and that “standards” are not yet standard, how can they design their systems now to limit the degree of change required later?
5.2
From e-commerce to m-commerce
The days when computer was the only access device for Internet and V.34, the predominant access technology, are long gone. Today, the user can choose between a mobile phone, a PDA or a handheld for Internet access. Similarly, there are various technologies like V.90, ISDN, cable, ADSL ,GSM /GPRS, DECT, WLAN and the user can choose an access technology according to the requirement. In the modern times, the end-user has become a key factor for technology change.

Taking that under consideration, one can make the assumption that the biggest shift occurring in the business sector is the one from e-commerce to m-commerce. This fact undoubtedly affects and the cultural heritage e-business sector, forcing the institutions to enhance new technologies that allow wireless access to their services and m-commerce transactions for their potential customers.

M-commerce entails transactions conducted via mobile telecommunications networks using communication, information, and payment (CIP) devices such as mobile phones or palmtop units. Geographic positioning and location capabilities are also being added to such networks and devices that transform the m-commerce system to a Communication, Location, Information provision, and Payment – or CLIP – system. Rather than using general-purpose browsers, customers accessing mobile commerce applications often rely on specific mobile portals, or m-portals.
These m-portals could be specific to the device that the user has, to the communications infrastructure provider, to the financial infrastructure provider, or to other service aggregators who act as gateways to a variety of mobile services. As the experience of the iMode platform of NTT DoCoMo has already shown, the ability to connect end- customers and service providers through an m-portal is a key element for the success of m-commerce. To be commercially viable, such m-portals must attract and retain customers.
Success in mobile portal markets will depend on dynamic strategies that blend elements of personalization, permission, and specification of content to create portals for CLIP devices. This section reviews the key differences between traditional e-commerce and the emergent m-commerce. It reviews the core concepts of personalization, permission, and content specification as they apply to e-commerce and m-commerce. The chapter presents a framework for developing effective business strategies for developing and managing mobile portals.
By the year 2000, mobile commerce or m-commerce had transformed from mere speculation to an economic reality, particularly in countries such as Japan and in Europe, especially Scandinavia.
5.2.1
m-commerce: distinctions from e-commerce
There are two user-oriented core dimensions on which m-commerce has an advantage over e-commerce: “mobility” and “locatability.” Simple CIP devices offer mobility. Mobile data networks that employ geographical positioning systems, or use network elements to pinpoint the “cell” where the user is, offer locatability. With locatability, CIP devices are transformed into CLIP (Communication, Location, Information, Payment) devices. Taken together, these two dimensions create a range of distinctions between m-commerce and conventional e-commerce (see Table below).
	Dimension
	e-commerce
	m-commerce

	CORE-DIMENSIONS

	Mobility
	Limited: User can transact from locations with Internet access
	Ubiquitous: User can transact from anywhere in mobile network area

	Locatability
	Client specific: Client computer locatable via IP address
	User specific: User, device and geographic location can identified

	BEHAVIOURAL, STRATEGIC AND LEADERSHIP DIMENSIONS

	Key customer concern
	Money: Because of “free internet” culture, e-commerce users are money- conscious
	Time: Evolving from mobile telephony culture, m-commerce users are time conscious. They are used to paying for mobile services

	Customer location and market served
	Fixed locations: Customers can be served in locations where they have Internet- linked computer access
	Ubiquitous and global: Customers can be served anywhere in the mobile network coverage area

	National and regional leadership
	USA- centric: e-commerce evolved in USA
	Europe and Asia- centric: Scandinavia and Asian nations (Japan) lead in m-commerce

	Industry leadership
	New players: New companies such as Yahoo, AOL, Amazon.com, Dell, Cisco and free-markets have emerged as e-commerce leaders
	Transformed old players: Older players such as FSPs, Mobile device makers, WSPs and banks have chance to grab leadership


Table 1
Distinctions between m-commerce and e-commerce

Do the differences between e-commerce and m-commerce outlined in the table above translate into differences in terms of business strategies for these two types of Internet-based commerce? We believe that m-commerce strategies will be different from e-commerce strategies in significant ways. In particular, we focus on three aspects of customer relationship – personalization, permission and specification – where m-commerce is likely to differ from e-commerce.
5.2.2
Personalization, permission and specification
5.2.2.1
Personalization
M-commerce firms can link stated individual characteristics with a user-centric database. Although such linkages can be made in traditional e-commerce, they go further and deeper in m-commerce. Through relational links with mobile phone usage databases and to geographic positioning data, the scope and depth of a user-centric m-commerce database can be much greater than in the case of conventional e-commerce.
M-commerce systems, thus, provide a perfect platform for delivering one-toone marketing. Personalization is about creating services that tailor the end-user experience to the idiosyncratic needs of the individual subscriber. In m-commerce, intelligent personalization platforms can be devised to learn from both user preferences and past behaviour of the user.
There are, of course, challenges in terms of optimizing the interaction path, enabling users to reach the services they want with as few buttons as possible, and presenting information in a compact form scaled for the smaller CIP device. Since the CIP device that enables access also serves as the customer’s wallet, m-commerce platforms can also serve as universal payment systems. Overall, m-commerce applications have the potential to provide a much more comprehensive and intelligent level of personalization than e-commerce applications.
There are of course risks associated with enhanced levels of personalization. Losing the mobile CIP device could have consequences that are worse than losing a wallet. That is why security and authentication have taken on a renewed urgency in m-commerce settings.

5.2.2.2
Permission
Extending the Peppers & Rogers (1993) work on one-to-one marketing to the e-commerce arena, Godin (1999) introduced the concept of “permission marketing” to refer to a way of approaching customers intimately and personally by obtaining prior permission regarding the types of communications they would like to receive. In distinguishing older forms of marketing – disparagingly termed as “interruption marketing” – from permission marketing, Godin (1999) states:
Interruption Marketers spend all of their time interrupting strangers, in an almost pitiful attempt to bolster popularity and capture attention. Permission Marketers spend as little time and money talking to strangers as they can. Instead, they move as quickly as they can to turn strangers into prospects who choose to “optic” to a series of communications.
To be really useful, m-commerce applications require a much more comprehensive scope and depth of permission than e-commerce applications. For instance, m-commerce users must give permission to use their geographical location to pinpoint nearest service delivery points and also give permission to charge their purchases and service usage fees to their mobile network accounts or to pre-specified credit or debit cards.
5.2.2.3
Specification
In e-commerce, distinctions have emerged between the “home” and “work” roles of users. In many instances, users are free to use any type of e-commerce services from their home terminals but are barred from using personal services, such as shopping or browsing pornography, by the firewalls surrounding their office terminals.
M-commerce challenges these distinctions. Questions such as the following arise: Is it possible to determine whether the individual is at work (on duty) or not (off duty)? Is it even preferable or necessary to maintain this distinction? If the segmenting, targeting, and positioning strategies for m-commerce are approached using the traditional distinctions between B2B and B2C marketing, this could create confusion and problems. M-commerce providers have to serve the user in multiple roles (on duty/off duty) and at varying locations (home/work/travelling/shopping/elsewhere) in a dynamic fashion.

M-commerce portals have to be ready to handle the user’s dynamic specification of the role-location combination s/he prefers. In some cases, the m-commerce provider will have to dynamically infer the role-location specification, depending on the context of the interaction. And in still other cases, the m-commerce merchant would specify the segmentation style and the m-commerce portal would have to handle such merchant-specified role-location combination. Thus, the m-commerce portals will have to become “dynamic specification hosts.” To become an effective and efficient specification host, the m-commerce portal will have to gather a lot of valuable, owner-specific information as well as service-capability and timing information from service and content providers.
5.2.3
Revisiting the e-commerce/ m-commerce distinctions
Based on the foregoing discussion about personalization, permission, and specification, some further distinctions between m-commerce and e-commerce can be made (see Table 2). In essence, m-commerce extends and elaborates the potential of personalization, permission, and specification that e-commerce provides. Without substantial extensions of these three dimensions, the very rationale of m-commerce becomes questionable. Just as a fixed telephone system with widely dispersed private and public phones cannot fully substitute a system with universal mobile telephony, similarly an e-commerce system with a wide distribution of terminals cannot fully substitute for a fully developed m-commerce system. Just as mobile telephony represents a wholly distinct communication pattern from fixed telephony, so does m-commerce represent a wholly distinct transaction system from e-commerce.

The distinctions between m-commerce and e-commerce create different strategic imperatives for each of these Internet-based systems of commerce. We turn our attention now to the strategic imperatives for m-commerce, based mainly on the dynamic impacts of personalization, permission, and specification.
	Dimension
	e-commerce
	m-commerce

	PERSONALIZATION

	User-centric database
	Slow evolution: Evolves from navigation and transaction behaviour of the user
	Fast evolution: Evolves from daily communications and linking of multiple databases

	Tailoring of services and content
	Somewhat limited: Depends on interferences about user’s preferences roles
	Possibly extreme: User revealed preferences, inferred roles and preferences and location factors can be used to tailor offerings

	Learning and intelligence
	Limited: Based on collaborative filtering, profiling
	Extensive: Based on collaborative filtering, profiling applied to multiple databases

	PERMISSION

	Scope of permission
	Relatively narrow: Merchant-specific, defined in user agreement
	Relatively broad: Often unspecific and location-based 

	Depth of permission
	Relatively shallow: Very specific transactions and charges are permitted
	Relatively deep: Extensive range of transactions and payments permitted

	SPECIFICATION

	Role demarcation
	Sharp: Especially in firewalled work environments
	Blurred: Difficult to tell whether is on or off duty

	Nature of role specification
	Static: Determined by the location of the client terminal
	Dynamic: Depends on user preferences, merchant preferences and geographic location

	Service of content specification
	Somewhat configurable: Depends on client terminal IP address and revealed user identity
	Evolving and dynamic: Depends on user preferences, merchant capabilities location characteristics


Table 2
Personalization, permission and specification in e-commerce and m-commerce

5.2.4
Strategic requirements for m-commerce success
The factors that distinguish m-commerce from e-commerce, together with the three customer relationship dimensions – personalization, permission, and specification (the two tables above) – constitute the building blocks of a new worldview for the mobile end user (MEU) in m-commerce. The m-portal serves as the integrative factor.

The m-portal is a location specific portal – as the user changes location, the m-portal also changes. Either the CIP owner pre-configures it for specific countries, cities, areas/districts, and the businesses that the user is visiting; or a dynamic specification host assesses where the user is and what role s/he is in, and configures the portal accordingly. A geo-capable CLIP device can automatically shift between locations.
To illustrate, consider the case of Kathy, a sales engineer travelling from New York’s JFK airport to Copenhagen’s Kastrup airport. Upon arrival in Copenhagen, her CLIP device automatically shifts to the Copenhagen Portal and only shows the related links relevant to Kathy and to Copenhagen. When she enters a specific shop in Copenhagen the m-portal lists goods offered in that shop based on her previous purchase history – even pointing out the shelf location of her preferred brand of mint.
After some personal shopping, while taking a taxi to the customer’s firm, Kathy checks her CLIP device for new e-mail messages. In one of the e-mails, a new purchasing officer at the client firm introduces himself and explains that he will be at Kathy’s impending sales presentation. She checks out the profile of the purchasing officer on the client company’s WAP site, adjusts two slides of her presentation located at her own company’s Intranet, and leaves the taxi, paying with the CLIP device.
The m-portal is an individual specific portal tailored for both personal and professional tasks. In addition to the personalization features evident in the Copenhagen trip illustration, the m-portal is PIM-based. It can draw on all of Kathy’s contact, schedule, and task information and use such information to automatically generate the content of the portal. The success of the m-portal depends on a continuous-loop personalization. Such continuous-loop personalization makes it very difficult to maintain the distinction between Kathy’s private and professional lives.
The figure below shows the need for integration, which is a primary key success factor for the m-portal. In order to make the communication (C) functions work, there is a need for integration of the Internet (ISP), fixed-line service provider (FSP) and wireless service provider (WSP) offerings. Regarding voice, the phone should be able handle calls supplied by both WSPs and FSPs. Text messages come in multiple flavours like e-mail, fax, SMS (Short Message Services) and its cousin MMS (Multimedia Message Services). In many countries it is possible to route calls from the FSP to the WSP and to get the e-mail messages sent to the mobile phone.

Sometimes, to accomplish such integration, users have to buy a mobile phone that is WAP-enabled or can handle POP3 protocol and therefore e-mails. In order words, the communication (C) functionalities are already fully integrated if the user chooses the right service provider and buys the right mobile phone. The state-of-the-art regarding the information (I) functions is almost also at this level of integration. Through SMS and WAP, text-based data can be accessed. Many m-portals team up with content providers to deliver news and entertainments and some also gives access to the employing company’s information system and/or private information stored in the personal information manager like MS Outlook. When it comes to the payment (P) functions, based upon efficient and secure exchange of financial data, the total aggregation is still evolving.
We are not aware of any portal that can handle stock trades, m-banking, e-wallet, and billing at the same time. Terminals and services offering such applications separately do exist in some countries. Billing information flows directly form the WSP to the MEU as SMS. Most of the bigger Scandinavians banks offer m-banking solutions with stock trades included. Also in Scandinavia, some e-wallet trials are underway, focused on payment in supermarkets, for parking, and for paying highway tolls. The Location (L) functionalities are also still evolving. These are based upon geo-coded data and the aggregation and integration are still at low levels. We are aware of mapmakers making it possible to download maps to palmtop units that also can be equipped with a GPS receiver. Also a few trials are underway where the users can get the nearest restaurant, bar, or convenience store based upon geographical position determined by the WSP. Geo-coded datasets, however, are not made available in a way that the m-portal can use the data to personalize the CLIP-functions.

[image: image15.png]



Figure 13
Business opportunities for the m-portal

The figure above illustrates the business opportunities for the m-portal where the arrows symbolize the needed integration. The first-level integration of the communication, location, information and payment functions happens in the CLIP device. The figure also shows that the m-portal owner has to integrate already existing offerings or build applications that integrate the possible wireless data flows, aggregations and sources. Seamless and smooth-functioning partnerships with shared revenue are needed for effective integration of sources and services.
In the initial phase of the evolution of m-commerce, for some of the larger players, the key strategic goal will be the attainment of leadership, i.e., to become an m-portal. For other firms, and for the firms that fail to become m-portals, strategies will have to evolve in terms of becoming effective m-portal partners. While it is too early to predict what the competitive field of m-commerce will look like, we can utilize the figure above to delineate some of the success requirements. We can do so for three situations: the battle for leadership, the m-portal, and the m-portal partner.
5.2.5
The battle for leadership
The last figure illustrates clearly that the Wireless Service Providers (WSPs) are well positioned for m-commerce business. WSPs have some exceptionally strong opportunities for being the winner of the game. Besides being in charge of the wireless data and voice flow to and from the CLIP device, WSPs also have access to sources that provide the value-adding communication, location, information, and payment features. Additionally some WSPs are also building applications that access the information systems of the users’ employers.
For example the Danish WSP Sonofon has teamed up with HP to create access to the company Intranet (Hewlett-Packard, 2000). In a report, the consultant firm Strategis Group Europe (2000a; 2000b) concludes that “wireless portals will provide operators with key competitive edge in Europe” and the WSP and the device manufacturers have core competencies in creating m-portals. Durlacher, another European consultancy, suggests that WSPs team up with traditional Internet portals because they have complementary strengths.
WSPs bring experiences with mobile communications, billing, and location information to the table. These elements represent the weaknesses of the traditional Internet portals that, in return, have strengths in portal configuration, content creation and presentation, application and partnering experiences (Müller-Veerse, 1999). Partnering will be a key success factor for m-portals, a theme that we will visit later in this chapter.
With the exception of Japan’s NTT DoCoMo (see Bradley & Sandoval 2002), WSPs did not have a very good start in the m-portal business4. There have also been a lot of teething troubles with the first version of the preferred WAP protocol. Also, many WSPs bet on the previously used “walled garden” content model, which restricts subscribers' access to third party portals. That approach had no success at all. Winners of the battle for leadership will be the m-portals that can utilize the key success factors for m-commerce – mobility and locatability – and offer high degrees of integration. Even though we are in the first stage of m-commerce where locatability is not fully implemented yet, any future-oriented discussion of effective business strategies for m-commerce must be based on locatability being a key feature of the m-commerce network
5.2.6
The m-portal
The m-portal strategy will be effective when it blends elements of personalization, permission, and specification of communication, information, payment, and location features in m-commerce services. The essential task of m-portals is to be an intermediary and mediator. In principle, the m-portal can be a database permit, specify and personalize the communication, provide information, enable payment, and provide location functions, where the primary mobile communications provider delivers all the data and voice. This is illustrated in the table below.
	
	Communication
	Location
	Information
	Payment

	Permission
	Types of communication and senders can be permitted or forbidden
	Types of information and senders can be permitted or forbidden
	Payment features can be enabled or disabled individually or collectively
	Locatability and positioning features can be enabled or disabled

	Specification
	Off/on duty button preferences, current time of the day and location of the user specify which messages go through
	Off/on duty button preferences, current time of the day and location of the user specify types of information
	Off/on duty button user and merchant preferences current time of the day and location of the user specify types of transactions
	Geographical position feeds CLIP specification features

	Personalization
	Dynamic unified inbox
	Me & My personalized information portal for news, travel information, company information and entertainment
	Personal e-wallet, stock portfolio and phone bills
	Dedicated maps


Table 3
Contents of an effective business strategy for m-portals

The m-portal will handle the permission element by giving the user rights to define the types of communication, information, and payment features. The m-portal will also offer one-button (or voice activated) disabling functions so that pre-set permissions – such as determining and communicating the user’s location – can be suspended for a while. Successful m-portals would have to allow users to become partly or totally invisible to the commercial side of the network, if the users so desire.
Based upon the general permissions set by the user, the m-portal will be able to specify content dynamically. The m-portal could use the geographical position of the user, the time of the day, and an analysis of services consumed to infer specification features and feed it to other CLIP provides and devices. A virtual off/on duty “button” on the CLIP device could allow the user to tailor the data and voice flow to and from the CLIP device. When it comes to using the CLIP device as an e-wallet, merchant preferences will also play a role in the detailed specification of the CLIP device functionality.
In these ways it is possible to create an ultra personalized m-portal. The CLIP device will handle all types of communication through a unified inbox. The information retrieval will be under the concept “Me & My”, meaning dedicated information when and where the user needs it. Payments and financial transactions of many types will go through the CLIP device too. The location feature will be used to create dedicated maps and driving directions.
The essential task of the m-portal is to be an intermediary and an integrator of information. The versatile m-portal has to be simultaneously a database permit, specify and personalize the communication, information, payment, and provide location functions. The appropriate partners deliver the necessary data, services, approvals, and communications.
5.2.7
The m-portal partner
Many firms have to cooperate in order to create effective and attractive m-portals. Three vital groups of partners are central for m-commerce: Device Manufacturers, Infrastructure Enablers, and Content Providers. Table 4 shows these types of firms according to the communication, information, payment, and location features in m-commerce.
	
	Communication
	Location
	Information
	Payment

	Device manufacturers
	Mobile phones, PDA’s, pagers
	Mobile phones, GPS receivers
	Mobile phones, PDA’s, pagers
	Mobile phones, PDA’s

	Infrastructure enablers
	ISP, FSP, WSP
	WSP, GPS network
	Content aggregators, Internet portals
	WSP, Banks, Credit card firms

	Content providers
	WSP
	Map makers
	News agencies, Travel firms, entertainment firms, employers
	Banks, exchanges, WSP, virtual and physical businesses


Table 4
M-portal partners, products and services

Mobile phone manufacturers such as Nokia, Ericsson, Sony, Samsung, and Motorola are working intensely to create standard devices for m-commerce communications and transactions. Firms such as Palm, Psion, Handspring and Microsoft are also working on wireless strategies using the handheld Personal Digital Assistant (PDA) as the main m-commerce device. These firms will attempt to drive m-commerce in the directions they think are most profitable. Some outsiders, however, will also be in the game. These include Pager firms such as Research in Motion (maker of Blackberry devices), Glenayre, and Tandy Radio Shack; and GPS receiver manufacturers such as Garmin, Lowrance and Magellan. No de facto standards and protocols have emerged yet, so it is too early to describe the general interface between the devices and the m-portal. It seems reasonable, however, to focus strongly on the mobile phone producers because they already have developed solutions for all four primary CLIP functions – communication, location, information and payment – of the m-portal.
When it comes to infrastructure enablers, the most important partners for the m-portal are the wireless service providers (WSPs). Other contenders include Internet service providers (ISPs), fixed-line service providers (FSPs), GPS network providers, content aggregators, Internet portals, banks and credit card firms. In some cases, electric utility companies, transportation firms, and television firms may play a role in enabling m-commerce. In the initial years, WSPs hold an advantage – they are already positioned as the mobile communications companies that have either their own or strongly dedicated infrastructures. Over time, however, other firms could make inroads – just as they did in the fixed line and ISP businesses in the recent past.
Perhaps the most important group of partners is the content providers. Each of the CLIP elements has specialized partners. The appropriate partner to handle the communication part will be the WSP. For location-related services, mapmakers are best positioned to provide location-related content. Lots of third-party information and entertainment providers could be partners in providing information. In order to handle the payment function, banks, exchanges, WSP, virtual and physical stores are likely to provide content. A big challenge for all will be the need for supplying geo-coded information so that specification of the m-portal services can be appropriate to the location-role of the user. Another and even bigger challenge is to integrate multiple and often competing technologies such as the following:
● Network Technologies (GSM, HSCSD, GPRS, EDGE, 3G)

● Service Technologies (SMS, MMS, USSD, Cell Broadcast, SIM Application Toolkit, WAP, Web Clipping, MexE)

● Mobile Middleware (Mobile Portal Platforms, Mobile Commerce Platforms, Mobile Payment Platforms, Mobile Banking Platforms)

● Mobile Commerce Terminals (Operating Systems, Physical Terminals, Microbrowser, Bluetooth, Smartcards, PKI, Synchronization)

● Mobile Location Technologies (GPS, TOA, E-OTD, COO, LFS Independent)

●Mobile Personalization Technologies

●Content Delivery And Format (XML, WML, VXML, cHTML)

While the competitive picture at this stage is emergent and blurred – with many potential m-portal partners – it is a good strategic stance to have a strong focus on the specific business strengths of each potential m-portal partner.

5.3
The present and future of wireless communications
Recently published reports state that, despite the fact that Wireless Application Protocol (WAP) services are only slowly taking off, the arrival of technologies such as General Packet Radio Service (GPRS) and Bluetooth will push WAP forward into the mainstream. The convergence of the three technologies means that the wireless devices market will take off as the year progresses. This is despite the hype that vendors had for WAP when it arrived on the market a year ago, since then products and services have fallen short of expectations.

Specialists are positive about the prospects for the European mobile devices marketplace. They predict that soaring demand for always-on, all-day wireless connection to the Internet, new billing models and new content and applications will stimulate exceptional growth in the European market for mobile devices.

The introduction of new technologies, such as WAP, GPRS and Bluetooth, will be a boon for Web-enabled wireless devices, turning mobile access into a more user-friendly experience. Today, the European mobile devices business is rated at $23.7 billion in 1999, a figure that is expected to leap to $48.8 billion in 2006. This is underpinned by unit shipments more than doubling from 103.2 million to 212.0 million during the same timeframe.

The future will see Bluetooth products hit critical masses, thanks to the fact that, as the era of the mobile Internet dawns, a new range of applications and content are becoming accessible from a mobile handset. The advent of mobile commerce heralds a surge in sales of WAP, GPRS and third generation (3G) handsets, rising on the back of these devices advanced capabilities in the provision of applications and services. These include all types of mobile communications, business productivity applications, entertainment, information and mobile commerce.

The manufacturer’s decisions to slash prices will drive adoption rates, particularly stimulating appetite for prepaid phones, which represent the majority of new subscribers. With voice prices declining due to stiffening competition and pressure from industry organizations, mobile communications become more affordable to the mass market," he said,

The 4,740 euro ($4,450) report says that faster data transfer speeds and increased bandwidth provided by next-generation networks will have a positive knock-on effect on the development of non-voice applications. One of the most interesting aspects of the report is that it also looks at the development of WAP as the industry moves steadily towards the arrival of 3G networks. These will enhance the viability of new applications such as WAP which require greater bandwidth such as graphics, music and other multimedia uses.

The reports show that rampant industry investments will step up expansion of upgrade sales. Operators will significantly push upgrade sales of devices capable of using next-generation networks, enabling them to swiftly yield a return on their investment. They add that merging technologies, predominantly Bluetooth and GPRS, are poised to drive handset capabilities. Other technologies such as location finding, colour screens, synchronization, digital (video) cameras and downloading MP3 songs, will all heighten the attractiveness and propel usage of these devices.

The new billing models for wireless will mark a milestone in the rapid expansion of data usage. The arrival of GPRS and 3G technologies will shift billing models from airtime-based to content-based models. As the mobile Internet advertising market is getting off the ground, users will enjoy a number of services for free if they agree to a number of adverts or products pushed onto them.

5.3.1
The Internet goes wireless
One can see them everywhere. Today’s wristwatches double as cellular phones, radios, one-way pagers, and e-mail viewers. Scanners are wireless and pen-sized. The mobile phones use as Web browsers, auto security keys, and remote climate-control devices.

The convergence of wireless technologies is resulting in hybrid devices that accomplish multiple tasks. Now once farfetched gadgetry, such as the two-way wrist radio featured in a 1946 Dick Tracy comic strip, finally may be finding a mass market. It only took 54 years. So if the 1980s were the PC age, then the late ’90s were certainly the era of the Internet. Wireless is the craze of the ’00 decade and for good reason. The timing is right. The e-business buzz is at fever pitch. Dot.coms and telecommunications firms are the darlings of Wall Street and Main Street alike.
5.3.2
Wireless access exploding
A time when the majority of Internet access may go through wireless, rather than wired, devices is fast approaching. The signs are in the analyst’s numbers. The number of mobile phones is skyrocketing. Last year, more mobile phones were shipped worldwide than automobiles and PCs combined. By the end of 2005, more than 1 billion mobile phones will be in use worldwide, according to GartnerGroup. By contrast, the number of PC-based Internet users will not even exceed the number of mobile phones currently in use worldwide (305 million) before 2002.
Several major industry developments helped wireless smart phones pick up market momentum in 1999. One of the most significant came when more than 1,200 companies endorsed the Wireless Application Protocol (WAP) -an open, global standard for transmitting and reformatting Web data for the small screens of wireless devices such as cellular telephones and Personal Digital Assistants (PDAs). It wasn’t long before major mobile phone vendors such as Ericsson, Motorola, and Nokia started shipping the first WAP-enabled phones. While those were major steps in the right direction, significant technical and business challenges remain.
5.3.3
Competing standards
Competing standards and operating systems are at least two major threats to global wireless access. Different wireless technologies are used throughout the world. While almost all wireless operators in Europe and the Middle East use a common digital technology called Global System for Mobile Communications (GSM), it has not been universally embraced elsewhere. U.S. wireless carriers use a hodgepodge of incompatible standards, including Time-Division Multiple Access (TDMA) and Code-Division Multiple Access (CDMA). Long-standing initiatives to get carriers to adopt a global standard have been unsuccessful.
Even if GSM were universally adopted tomorrow, it could take years and a substantial investment in new infrastructure to convert to the new standard. Phone.com’s Wireless Markup Language Language (WML) micro-browser, endorsed by the WAP Forum, faces stiff, near-term competition from companies that want to establish a beachhead in the wireless Operating System (OS) and micro-browser markets. Examples of such competitors include Microsoft with its trimmed down Internet Explorer for wireless devices, Java with its Java Micro Edition, and 3Com with its Palm OS.
At first glance, wireless display screens may appear inadequate because of their small size, low-bandwidth, and limited keyboard capabilities. However, these limitations are more than compensated for by the simplicity and availability that wireless devices offer. Those characteristics make wireless devices as accessible and easy to use as consumer appliances.
Despite these business challenges, the technology is poised to explode much faster than the Internet did -largely because of the many parallels that can be drawn between the Internet experience and wireless. We’ve “been there and done that.” For example, we’ve already figured out how to sell merchandise over the Internet. So wireless devices become just another way to sell and buy goods. Wired and wireless access to the Internet is about interactions between people and e-businesses. The business world has already learned how to deliver massive amounts of services and information to employees, customers, and trading partners via wired devices accessing I-net applications (Internet, extranet, intranet). So it won’t take extreme innovations to do the same through wireless devices, despite their physical limitations.
5.3.4
JAVA and XML roles
In the same way that Java and XML were critical to Web-to-host integration, they’ll play a similar role in enabling Wireless-to-Host integration. Java and XML are the glue that binds the wired and wireless digital worlds together, with Java increasing application portability and XML enhancing data portability across platforms and user access methods.
Indeed, Java and XML are rapidly replacing the many proprietary Application Programming Interfaces (APIs) to backend host systems. Java’s object orientation and platform independence make it ideal for meeting upstream and downstream wired and wireless e-business demands, while XML provides a standard for exchanging data between applications. It lets you send your core application data, represented in XML, to other applications for further processing. XML can also facilitate the delivery of new types of e-business services requiring different devices and interfaces, and formatting it for presentation. So XML lets you open up your core systems by providing industry-standard interfaces that can link different systems or link suppliers, customers, and partners with your systems -delivering the true power of e-business.
Developing a wireless solution or a wireless-to-Host solution can be as easy as creating a simple “servlet” with Java Server Page (JSP) or Active Server Page (ASP). Based on a foundation of XML-based interfaces, the servlet feeds incoming requests into the host application and renders the XML to WML - the code needed for wireless devices to interact with the host system.
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Figure 14
The next technology step

5.3.5
WAP paves the way
WAP was a major prerequisite for making wireless access as pervasive as the wired (or more) access to the Internet. With the adoption of WAP came a comprehensive set of end-to-end standards and specifications that covered everything from the presentation layer (WML and micro-browsers) to the transport layer (Wireless Datagram Protocol, or WDP). It also addressed the important layers in between, including security (wireless transport layer security), transactions (Wireless Transaction Protocol, or WTP), sessions (Wireless Session Protocol, or WSP) and the like.
WAP paved the way for translating and delivering requests from the wireless world to the Web world and back. Even though the telecommunications companies may never adopt a global system for mobile communications (e.g., GSM, TDMA, or CDMA), it isn’t stopping vendors from adopting WAP to bring the Internet to your wrist, your palm, the dash of your car, or even your nearest microwave, but not without some limitations. For example, it will be up to four years before you’ll be able to roam the globe without interruption to wireless Internet services.
Despite the technical challenges, the rush to wireless is expected to continue unabated. International Data Corp. (IDC), a leading technology industry analyst, predicts that the number of wireless device users with access to the Internet and other inbound and outbound information services will increase 728 percent -from 7.4 million in 1999 to 61.5 million by 2003- in the U.S. alone.
With millions of WAP phones and other devices expected to flood the global market over the next few years, wireless Internet access is expected to surpass PC access by 2003. Meanwhile, wireless Internet access is likely to fuel further growth in e-business transaction volumes. No longer will the lack of wired connections serve as a barrier to e-business exchanges. Thus, anyone with a WAP phone can buy or sell an item, or perform virtually any business transaction anywhere, anytime.
While the vast majority of businesses are still figuring out how, when, and where to deploy WAP devices across their enterprises, some early adopters are beginning to find these answers. As with the first wave of e-business applications, wireless applications will likely be a mixed bag of new functionality built specifically for the environment. Simultaneously, new markets are likely to be spawned and legacy applications extended.
As with e-business, wireless business will likely reflect many of the brick-and mortar business processes -processing transactions, retrieving information, and updating information- with only the interface and platform as variables. For example, one European clothing retailer is deploying WAP phones to give their mobile sales force and retail outlets the ability to perform small, specific tasks and transactions such as placing orders or checking inventory. The new initiative is really a wireless-to-host implementation, where the wireless device communicates with an existing backend application connected with enabling technology.
5.3.6
Wireless woes
Cell phone technology promises to take e-business applications well beyond the office walls. However, there are challenges to building and deploying mobile apps for e-business. What stands in the way? Usability issues, interoperability challenges, and business (Return On Investment) ROI. The three main components of wireless e-business applications are mobile browser access, client applications on mobile devices, and wireless messaging. Here, we focus on mobile browser access to applications and data.
5.3.6.1
Usability issues
The biggest challenge with mobilization is developing usable applications, particularly for mobile phones. Consider the concept of "transcoding," which in its simplest form takes Web pages (HTML) and converts them to a wireless markup language. This sounds like a great solution because companies can leverage existing Web-based e-business applications and content for mobile devices.
However, most Web pages contain too much information to fit on a phone screen. So, a developer must manually choose what content will be available for browser access from mobile phones. Transcoding is problematic, not only because it typically involves a tedious manual process, but also because Web pages frequently change. Transcoding works best for static Web content, rather than dynamic content or client-side logic using technologies such as JavaScript and ActiveX.As a result, transcoding is inherently fragile and costly to maintain.
Direct translation from an existing application to a mobile device preserves the application's navigation paradigm, but the navigation for an average Web site is far too complex for mobile devices. For example, accessing a particular item of information may require Web users to navigate through several menus; but, most mobile device users won't bother to access information more than two or three levels away from the application's entry point. The solution is to create new navigation for the mobile user interface, which makes direct translation of existing e-business applications a weak approach to mobilization.
5.3.6.2
Interoperability chalenges
Telephone keypads are clumsy input mechanisms. However, creating new user interfaces for e-business applications optimized for phones requires software development. As a result, the promise of "plug-in mobile access" to Web-based applications isn't a reality.
There's no standard for mobile user interfaces, particularly on mobile phones. In fact, many phone manufacturers (e.g., Nokia, Ericsson, Siemens, Sanyo, etc.), as well as mobile browser makers (Openwave, Nokia, et al.), have developed their own user interface features and software extensions to standards like Wireless Application Protocol (WAP), partially in an attempt to solve usability problems.
This makes the situation worse because applications optimized for one type of phone or that exploit features specific to a particular microbrowser don't work as well on other mobile phone models or with other types of microbrowsers.
WAP and WML are the leading technology standards in Europe and the U.S. They are just one set of technologies available to mobile app developers. For example, there are many markup languages, including: Handheld Device Markup Language (HDML), Wireless Markup Language (WML), Compact HTML (c-HTML), and Extensible HTML (xHTML), to name a few. Mobile applications must therefore be interoperable across multiple markup languages.
5.3.6.3
Return of investment
Businesses today require a clear and compelling ROI to deploy new e-business technology. To realize the potential benefits of mobile technology, such as acceleration of e-business transactions, several things must happen, including:
● Navigation and optimization for different devices must improve to the point where there are measurable productivity gains.

● Technology issues, such as handling multiple markup languages, must become transparent to applications and developers.

● The requirement for custom development must be predictable and financially feasible for businesses.
● Applications must be fully interoperable across multiple markup languages, without extra development work.

Until costs and risks decrease, mobile technology won't be widely adopted as an extension of existing e-business applications and infrastructure.
5.3.6.4
Solutions
Transcoding isn't the ideal development solution. We should be looking for solutions that make it easy to create new UIs for existing applications through middleware and Web services, are completely independent of markup languages, and fully automate the process of optimizing the usability features of the UI for individual devices.
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