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1. Introduction

This contribution proposes to add a driver entitled ‘Enhanced user experience based on improved system performance’ as an additional driver for an AIPN from a users perspective. One other minor modification to the content of chapter 4.1 of TR 22.978 v0.4.0 is also proposed.
2. Discussion
The adoption of new technology is heavily dependent upon the perception of this technology by its users as well as the general public that comprise the potential market for this new technology. Therefore, it is important that new technologies clearly demonstrate advantages over those that are already prevalent. Factors that demonstrate the basic performance of the new system such as perceived communication delay, communication quality, connection set-up time and data transmission speed are highly visible to users experiencing new mobile telecommunications technology. This clearly indicates that it is essential for future developments of the 3GPP system to clearly demonstrate to users the benefits of the enhanced capabilities compared to those already available. In terms of an AIPN it is felt that ‘Enhanced user experience based on improved system performance’ is an important driver for progression to an AIPN hence it is proposed to include this as a driver for an AIPN from a users perspective within chapter 4.1.1 of TR 22.978.
There currently exists a driver for an AIPN from a business perspective entitled ‘Economic and market trends - impacts on the value chain; Trend of the industry to align along the structure: access / transport / services’ within chapter 4.1.2 of TR 22.978 v0.4.0. This text does not seem to fully describe the stratification of business units within the mobile telecommunications and IT industries as ‘control’ i.e. the existence of control entities such as control servers, also represents an economically independent field that is not mentioned. Hence, it is also proposed to reflect the existence of ‘control’ as one of the layers within the horizontal structure of the mobile telecommunications industry within the text for this driver.
3. Proposal

The following modifications are proposed to TR 22.978 v0.4.0.

4
Drivers for progression to an AIPN

In order for the 3GPP system to cope with the rapid growth in IP data traffic, the packet-switched technology utilised within 3G mobile networks requires further enhancement. A continued evolution and optimisation of the system concept is also necessary in order to maintain a competitive edge in terms of both performance and cost. It is anticipated that the progression towards an AIPN may enable leverage of information technology (IT) hardware and software with general-purpose, and mobile network specific software that should provide cost reduction (CAPEX and OPEX) for infrastructure equipment and applications of 3GPP based mobile networks. Moreover, it is important to ensure compliance with Internet protocols within future developments of the 3GPP system.

4.1
Motivations and Drivers

In order to justify the development and evolution of the 3GPP system it is essential to have an understanding of the motivations for evolving the 3GPP system in a particular direction.  

It should be noted that the 3GPP system standardised up to and including Rel-6 already provides the basis for introduction of an AIPN in 3GPP. Building on the foundations provided in previous 3GPP releases it is possible to leverage and build upon existing capabilities to evolve the 3GPP system towards an AIPN.

There seems to be a common understanding in the mobile communications industry that the technical and commercial evolution of this industry sector points towards an AIPN. The term "All-IP Network"(AIPN), however, is not (yet) clearly defined and – depending on one’s view of the future – can mean many different aspects of anticipated communication systems that are based on IP.

The current feasibility study aims at clarifying the notion of an "All-IP Network" (AIPN) within the context of 3GPP and to define requirements for an AIPN within 3GPP. 

In doing so it seems worthwhile to collect and list trends and drivers of the mobile telecommunications industry that now or in the future can be expected to have significant impact on the industry. This is provided in the following sub-clauses.

An assessment of these trends and drivers with respect to the evolution of IP-based core and access networks, terminals and service provisioning will make it easier to create a vision what an AIPN will look like.

4.1.1
Drivers from a Users perspective
· The ability to provide enhanced and flexible services that can satisfy specific demands of users, e.g. in terms of quality, quickly and cheaply supporting a variety of existing and new business models.

As the market for mobile services grows there is an increased need to be able to offer diversified and flexible services to satisfy the varied needs of users. As the service market becomes more diversified services will become more specialised in order to satisfy the specific needs of users. With this there is a need for network operators to be able to offer flexible services quickly without a large amount of capital expenditure.

In addition to the current pattern of mainly server-to-person services there will be a diversification of mobile services to include person-to-person, person-to-server, server-to-server service scenarios with a variety of different subdivisions and combinations. Users will also desire the ability to be able to integrate the various services to which they subscribe. In the future mobile networks will need to be able to provide these varied and integrated service environments and enable this to be achieved in a flexible and efficient manner.

Different services will have different user expectations placed upon them e.g. in terms of service quality. The demands for the same service may also differ according to specific user of that service at a given time. Therefore, future mobile networks will need to be able to provide a variety of services that satisfy the wide variety of user demands so that the services provided are acceptable to their respective users.

With the increase in the diversity of the access technologies available and as well as the increase in the number of terminals that a single user possesses it will be desirable to have the ability to use services seamlessly across different access technologies and different terminals. Users will also desire the ability to use services `anywhere` at `anytime`. This leads to the conclusion that the provision of `seamless` and `ubiquitous` services will gain great prominence within future mobile services.

Deductions

· An AIPN would provide the ability to offer enhanced and flexible mobile services, quickly and cost effectively. An AIPN can also support the diversification of mobile network services, support service integration and would enable the provision of seamless and ubiquitous services across a variety of different access technologies and terminals. 

· IP technology that enables detailed service control (e.g. QoS/session control) is already available and could be further utilised within mobile networks in order to support these enhanced services.

· Future increases in the number of users and terminals accommodated by mobile networks and hence the need to ensure that addressing and routing schemes can accommodate a number of users and terminals significantly greater than the present number of mobile subscribers.

The mobile subscriber base has grown from a small number of high-end users to the mainstream in which the number of mobile phone subscribers exceeds 70% of the population in some countries. However, in the future mobile subscribers will not be limited to just human beings and the association with mobile devices will spread to other living things, such as pets, as well as machinery and household electronics. It can be foreseen that in the future there will be a ubiquitous mobile communication environment in which almost every object and living thing within a particular area may be associated with a mobile terminal and hence require the ability to connect to a mobile network. This will result in a substantial increase in the number of users and terminals that need to be accommodated by mobile networks. However, in this scenario a large number of terminals will be data-only and hence not require the ability for traditional speech communication from person-to-person. Due to the limited amount of available MSISDN numbering capacity it would be desirable to be able to accommodate new users and terminals without the need to associate an MSISDN with each terminal.

Within an AIPN it would be possible to perform network control for user devices based upon an IP address without the need for a MSISDN to be associated with each terminal connected to a mobile network. Therefore, a significantly increased number of users and terminals can be accommodated without needing to use the limited amount of MSISDN numbering capacity.

Deductions

· An AIPN would enable the accommodation of a vast number of users and terminals. Also by utilising IP address based network control it will be possible for an AIPN to accommodate increased number of users and terminals without requiring usage of the limited amount of MSISDN numbering capacity available.

· Human and social trends

· Increase of differences in income within societies.

As a result of economic liberalism and globalisation societies in the western world undergo slow but significant changes. An important aspect of these changes is that differences in individual income increase. Any industry needs to take this kind of social trend into account when formulating their business strategies.

This implies that the market split into an (expensive) high end market and an (inexpensive) low end market will become even more pronounced than today. 

Deductions
· An ideal AIPN will need to provide at the same time very cheap low-end services and high priced high-end services for different customer types. For the same kind of service (e.g. voice) the respective QoS may be the differentiating criterion.

· Quality of Service needs to be regarded as a chargeable feature.


· Social behaviour and the need to understand one's environment

Futurologists have identified some basic human behaviour patterns that have become increasingly important in modern societies. Two of them have been named "cocooning" and "clanning". "Cocooning" describes a behaviour in which an individual tries to isolate itself for a while from the surrounding society. It essentially expresses the wish for privacy with respect to permanent over-stimulation. "Clanning" describes the opposite phenomenon. It is the need of an individual to integrate itself into a "clan", a group of similar minded people. This is mainly observed with young people and is a well known finding in group dynamics. 

A third social factor that becomes strongly apparent is the need for the individual to better understand their environment. While an ever growing data stream permanently pours over the individual it becomes increasingly difficult to filter out the relevant information content. This results in disorientation, the difficulty of self-organisation and the feeling of uneasiness about one's environment. Also, the capability to quickly filter out important information from that which is unimportant is a competitive advantage of the individual. 

Deductions
· An AIPN will need to provide means that respect and ensure a user's need for privacy.

· The basic human wish to integrate oneself into social groups could be a good basis for services in an AIPN. Good examples are chat-rooms and the like.
· An All-IP system that offers services which allow an individual to gain a better orientation within their environment (geographic, social, business) will provide significant added value to its users.
· Enabling ad-hoc networking for user defined services.
Editor’s Note:
Text to be provided.
· Enhanced user experience based on improved system performance 

The adoption of new technology is heavily dependent upon the perception of this technology by its users as well as the general public that comprise the potential market for this new technology. Therefore, it is important that new technologies clearly demonstrate advantages over those that are already prevalent. The perception of users toward a new technology at its early phase of introduction is mainly determined by the experience initial users, sometimes termed ‘early-adopters’, have when using this new technology. In terms of mobile telecommunications, in addition to the general ability to utilise more advanced functionalities and feature-rich services using a mobile phone, factors such as perceived communication delay, communication quality, connection set-up time and data transmission speed are highly visible to users experiencing new technology. Hence, factors that demonstrate the basic performance of the new system play an important role in demonstrating the benefits of new technology compared to those already available. Consideration of these factors clearly indicates that it is essential for future developments of the 3GPP system to clearly demonstrate to users the benefits of the enhanced capabilities compared to those already available. 
Deductions
· An AIPN will need to clearly demonstrate to users improvements in basic system performance compared to the pre-existent functionalities of the 3GPP system.

· Factors such as perceived communication delay, communication quality and connection set-up time are important considerations for users when experiencing an AIPN as a new technology.
4.1.2
Drivers from a Business perspective
· Evolution of the 3GPP system to cope with increased  IP traffic and increased diversification of the type of IP traffic handled by mobile networks

In the future it is thought that the amount of non-voice traffic, i.e. IP traffic within the PS domain, carried by mobile networks will equal and then surpass that of traditional CS voice traffic. Therefore, in the future mobile networks will need to be able to handle substantially increased volumes of IP traffic in a cost effective manner.

Additionally, with the increase in IP traffic there will also be a greater diversification of the type of traffic that needs to be carried by mobile networks. Currently, almost all PS traffic is transported in a `client-server` fashion via an APN. However, in the future it is very likely that the there will be a variety of different traffic patterns for IP traffic including user-to-user and user-to-multicast, that needs to be optimally routed within mobile networks. Another interesting scenario is the concept of a moving network in which not only the terminals can move but the point of access to the network itself is also mobile.

Deductions
· An AIPN would not only enable all the traffic models described above to be efficiently handled by the 3GPP system but also provide an optimised transport for this diversified traffic.

· The desirability of a common IP network with centralised and common network control that can accommodate a variety of diversified access technologies. Hence, enabling the network operator to remain the focus for the provision of mobile services.

Although 3GPP is primarily concerned with the UTRAN and GERAN access technologies other access technologies can be utilised by the 3GPP system and used to provide mobile services. This has been recognised from 3GPP Rel-6 with the standardisation of 3GPP-WLAN Interworking [3]. In the future network operators will desire the ability to provide services to their subscribers optimised to the user’s environment using a variety of diversified access technologies. Although the access technology utilised at a particular time within this environment may vary, it is likely that the services provided will have significant commonalities. Hence, in order to realise a multiple access technology environment in an efficient and cost effective manner it is desirable that the replication of network functionality be minimised. This clearly indicates that there is a need for a common network to be able to accommodate a variety of access technologies. 

When accommodating various access technologies it is desirable that this is achieved with a minimum impact upon the access technologies themselves. It is assumed that most new access technologies that are developed will incorporate IP technology and be optimised to carry IP traffic. Hence, in order to maintain a high level of compatibility it is necessary for the network accommodating these access technologies to also be based upon IP technology and be optimised to carry IP traffic. 

Based on the reasoning presented above it can be concluded that in order to design a future proof system that is able to efficiently accommodate a variety of different access technologies it is necessary that the 3GPP system be designed as a common network that is based upon IP technology and optimised to carry IP traffic.

Furthermore, the development of new access technologies will not necessarily be in line with the development of the network therefore there is a need to be able to develop different areas of the network independently, e.g. develop the core network independently to the access networks.

Deductions
· An AIPN would provide the ability to incorporate a variety of different access technologies with a minimum impact upon the access technologies to be accommodated.

· Using IP as the basis for a common network enables prevalent and low cost IP technology to be utilised. This allows the network to be deployed cost-effectively with the ability to provide common services using a common IP bearer throughout all the diversified access environments.

· Trend towards IP services in both the telecommunications and IT industries and the emergence of large numbers of IP service subscribers both within and outside the mobile network community.

With the emergence of broadband internet services there has been a rapid increase in the number of subscribers to IP services in recent years. Most notable is the growth in the number of subscribers to IP telephony services. This is expected to grow further and at an increasing pace as the broadband internet services of ISPs become more prevalent. This presents 2 points of major interest.  The first is the need for network operators deploying the 3GPP system to offer competing services and so match this emerging trend. The second is that as the number of IP service providers and hence IP service subscribers become more prevalent the need to interwork with these IP service providers will emerge in order to offer services between 3GPP subscribers and IP service subscribers of other networks.

Deductions
· An AIPN would enable network operators to offer IP-based services and provide appropriate interworking methods with IP service providers.

· Need for increased system efficiency leading to substantial cost reduction in terms of both equipment (CAPEX), and operational (OPEX) costs.

In the future it is foreseen that there will be increasing pressure to decrease the investment costs for mobile network equipment and the cost per bit for traffic carried by mobile networks. The reasons for this are twofold. Firstly, the increase in IP traffic carried by mobile networks will lead to a general need to further decrease the cost of handling this traffic both in terms of equipment and transmission costs. Secondly, in the future there will be increased competition for network operators not only from mobile network operators using different radio access technologies, but also from IP service providers providing broadband IP services using access and transmission technologies other those of traditional mobile network operators, e.g. ISPs providing services using xDSL, and/or WLAN without 3GPP interworking. The business and charging models, e.g. flat-rate charging, deployed by these IP service providers are not those common to traditional network operators implementing the 3GPP system. However, they do encourage heavy usage of IP services and as such network operators need to be able to deploy a cost effective network for IP services in order to compete in the wider market place.

Deductions
· The cost of general-purpose equipment targeted for a wide-ranging general market is in general much less than that of specialised technology whose market is limited by specific criteria. An AIPN would enable the use of general-purpose IP technology with some modifications to tailor functionalities to the needs of network operators to provide mobile services. The ability to undertake large-scale deployment of general-purpose IP technology provided by an AIPN would enable significant improvements in system efficiency and overall reduction in the equipment (CAPEX) and operational (OPEX) costs for future mobile networks designed to handle a large amount of IP traffic.

· Economic and market trends - impacts on the value chain

· Trend of the industry to align along the structure: access / transport / control / services

There seems to be a tendency in the industry for mobile telecommunication to adopt a horizontal structure into business units, which are mainly concerned with access, transport, control and services. This reflects the view of parts of the industry that these areas can be viewed as - more or less - economically independent fields. This view applies to operators as well as to manufacturers.

Deductions
· An ideal AIPN should provide an architectural structure that allows a decomposition of the added value according to access, transport and services. In particular charging capabilities will need to take this into account.


· Marriage of IT- and telecom world

While in 2G systems the IT world played only a minor role - everything was standardised by GSM. 3GPP - and even more so OMA - allowed more diversity by defining service enablers (e.g. "Presence") instead of standardized services, enabling the IT world to create services that can rely on these capabilities. 

The main reason to do so was speed. The IT industry is capable to provide  non-standardised  IP-based services in a much shorter time than it can be done by standardisation. Also, the mechanisms of the market - adopting these services according to market need and user acceptance - are more effective.

Deductions
· This trend can and should be exploited by an AIPN. Thus, the design of an AIPN should foster a co-operation of the IT world and the telecom world within the economic value chain.


· Trend towards de-fragmentation of the value chain. Big players become "integrators", smaller players "specialists".

As a result of the two trends mentioned above a further tendency of the business can be observed: Big players become "integrators", smaller players "specialists".

For network operators this could lead to business models where big companies outsource parts of their traditional business (e.g. operation & maintenance, network planning and dimensioning, operating services ) to third parties - preferably in low-cost countries. For manufacturers this would lead to a scenario in which large manufacturers become more of a system integrator of individual components for an AIPN. Smaller manufacturers would provide these components.

Deductions
· This trend seems to be less a driver than a result of economic processes. It would lead to a more modularised composition of an AIPN.

· On the other hand this supports the needs of network operators and vendors to reduce expenditures (OPEX and CAPEX).
4.1.3
Drivers from a Technology perspective
· Evolution of next generation radio access systems

Similar to the transition from 2G (GSM) to 3G (UMTS) it is expected that future radio access systems will allow for a significant higher data rate of user traffic than today. However, there is a trade-off between data rate and user mobility. In other words, a user, who is moving at a high speed, cannot expect the same high data rate as a user that is standing still. In addition it may be envisaged that radio access systems can be optimised to particular user requirements (e.g. in terms of data rate, mobility, QoS) such that multiple different radio access systems could be used by the same network operator simultaneously, even within the same geographical area.

Deductions 
· An ideal AIPN shall take into account the capability of next generation radio access systems to provide significantly higher data rates to the user

· An ideal AIPN shall allow for multiple radio access systems, optimised to particular user requirements

· Progress of broadband wireless IP-based networks

Recently IP-based wireless technology has received a strong technological and economical boost. This has been fostered by industry standards (e.g. bluetooth) as well as internet standards (e.g. IEEE 802.11x, 802.16x, 802.20x). Partially these technologies have already found their use in commercially available off-the-shelf products (WLAN cards, access points), which provide relatively high data rates at low prices.  These technologies are currently evolving towards higher – broadband – data rates and/or support of continuous mobility in wide service areas. Currently there are competing standards at different stages of their hype cycles in this field.  These systems generally provide only part of the functionality of full-blown mobile networks (e.g. they do not allow sophisticated charging models). However, the need to provide 3GPP interworking with these technologies / networks has been shown already for 3GPP Rel-6 with the work item for 3GPP - WLAN interworking. 

Deductions
· An  ideal AIPN shall be able to provide means to ease interworking with a multitude of broadband wireless IP-based networks

· Dawning of new, radio based services (e.g. personal networks, RFIDs, multi-hop access networks) 

Currently there is a lot of activity (research projects) on new services that are utilizing different kinds of IP-based radio networks. Examples of such services could be:

· personal (portable) networks, that allow interworking of different personal sensors/terminals

· RFIDs, that allow goods, to which a RFID is attached, to broadcast information about themselves,

· multi-hop access networks, that allow a user's terminal to act as a radio relay station for another user

Many of these new services are capable to create revenue for a network operator if they can easily interwork with (or be integrated into) a network operator's AIPN

Deductions

· An ideal AIPN would benefit from a capability to facilitate interworking with  (or integration of) these new radio based services
· Reconfigurable Radio (Software Defined Radio - SDR)

Reconfigurable radio interfaces allow terminals to adapt/optimise its radio properties to the currently available radio network. This could allow an increase of spectrum efficiency. However, the network would need to support such a functionality of the terminal.
Deductions
· An ideal AIPN would benefit from a support of reconfigurable radio interfaces in the terminal.

· Web services

While not being specific to mobile networks Web Services are becoming increasingly important as a standardised interface to provide IP-based services. There is a general trend towards Web services within the industry. For example, in OMA a working group is dedicated to the evolution of web services in mobile networks and in many respects they are seen as a replacement (rather than an addition) of traditional service enabler interfaces such as CAMEL and the CORBA version of OSA/PARLAY.

Deductions
· An ideal AIPN will need to support Web Service interfaces for service provisioning.



































































