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1. Introduction

This contribution proposes text to chapters 2, 3.1 and 4.1 of the current draft of TR 22.978 v0.1.0. The main purpose of this proposal is to introduce text to classify and provide detailed descriptions of the drivers for progression to an All-IP Network within chapter 4.1. Additionally, a reference and new definitions are also proposed to aid understanding of the new text proposed for inclusion within chapter 4.1.
2. Discussion
The following motivations for evolving the 3GPP system to an All-IP Network are listed within the Work Item Description for the All-IP Network Feasibility Study approved at TSG SA#24 within SP-040303:

· Rapid increase in IP traffic 

· Potential network and traffic cost reduction 

· Industry trend towards IP services

· Convergence of telecommunications and IT industries towards IP technology

· IP technology being mainstream technology

· Flexible accommodation and deployment of existing and new access technologies with mobility by a common IP-based network

· Ability to offer enhanced and flexible IP services (e.g. PtP, integrated services) increasing revenues for network operators

· Leverage of existing capabilities to evolve the 3GPP system towards an All-IP Network 
Based on this list of motivations this contribution proposes to introduce text to chapter 4.1 of TR 22.978 to provide a detailed description of the drivers for progression to an All-IP Network.

This contribution proposes to classify the motivations into the 6 categories given below:

1) 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.

2) Evolution of the 3GPP system to cope with increased  IP traffic and increased diversification of the type of IP traffic handled by mobile networks

3) 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.

4) The desirability of a centralised 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.

5) 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.

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

Explanatory text to describe in detail how each of these factors are drivers for progression to an All-IP Network is also proposed. Additionally, an explanation of how the basis for progression to an All-IP Network already exists within previous 3GPP specification releases is also proposed for inclusion within the final paragraph of chapter 4.1 of TR 22.978.
In addition to the detailed description of the above the addition of a reference and several new definitions are also proposed to aid the reader’s understanding of the new text proposed for inclusion within chapter 4.1 of TR 22.978.
3. Proposal

The following text is proposed for inclusion within the current draft of TR 22.978 v0.1.0.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
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3GPP TR 21.902: "Evolution of 3GPP system".
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3GPP TS 22.234: "Requirements on 3GPP system to Wireless Local Area Network (WLAN) interworking".
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

All-IP Network: to be articulated during the progression of the work on this TR.
IP service provider: a service provider that provides IP services. This may or may not be a network operator.
IP service: a service using an IP bearer provided by an IP service provider. For IP services data traffic is routed according to the IP addresses of the sender and receiver.
IP service subscriber: a subscriber to an IP service provider that uses IP services.
IP technology: technology, including that within mobile terminals, that is designed based upon internet protocols.

For further definitions see [1].

3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

<ACRONYM>
<Explanation>

For further abbreviations see [1].

4
Drivers for progression to an All-IP Network
<Text below taken from WID in S1-040426>
<Text to be added/edited as appropriate>
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 All-IP Network 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
Key Motivations



· 
· 
· 
· 
· 
· 
· 
· 

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.  In the context of evolution to an All-IP Network these motivations can be classified into 6 main categories.

1) 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.

An All-IP Network would provide the ability to offer enhanced and flexible mobile services, quickly and cost effectively. An All-IP Network 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.
2) 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.

An All-IP Network 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.

3) 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 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 possession of 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 will possess or contain 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 All-IP Network 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.

An All-IP Network 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 All-IP Network to accommodate increased number of users and terminals without requiring usage of the limited amount of MSISDN numbering capacity available.

4) The desirability of a centralised 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.

An All-IP Network would provide the ability to incorporate a variety of different access technologies with a minimum impact upon the access technologies to be accommodated. Also, 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.

5) Trend towards IP services in both the telecommunications and IT industries and the emergence of large number 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.

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

6) 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.

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 All-IP Network 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 All-IP Network 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.

It should be noted that the 3GPP system standardised up to and including Rel-6 already provides the basis for introduction of an All-IP Network 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 All-IP Network.
4. Appendix: Supplementary information to explain assumptions behind the proposed new definitions.
New definition 1: IP service provider 
IP service provider: a service provider that provides IP services. This may or may not be a network operator.
The definition of an IP service provider is an attempt to provide a general definition of a provider of IP services. The thinking behind this definition is explained in detail below.
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At present IP services are primarily provided by ISPs providing IP connectivity to the Internet or the operator of an IMS providing IP connectivity to IMS. In this scenario, illustrated in the figure below, the IP connectivity provided by the ISP and the IMS enables the provision of IP services to their respective subscribers. In this scenario both the ISP and the operator of the IMS are IP service providers according to the above definition. In this case the operator of the PS domain
 is not included within the definition of an IP service provider because the PS domain provides only GPRS connectivity.
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With the introduction of an All-IP Network
 the All-IP Network provides IP connectivity to the All-IP Network which enables the provision of IP services to its subscribers. In this scenario the operator of the All-IP Network is also incorporated within the definition of an IP service provider.

New definition 2: IP service 
IP service: a service using an IP bearer provided by an IP service provider. For IP services data traffic is routed according to the IP addresses of the sender and receiver.
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As illustrated in the figure below an IP service uses an IP bearer and with the traffic routed according to the IP addresses of the sender and receiver.
The definition of an IP service is limited only by the usage of an IP bearer to route the traffic for the service. Examples of IP services include: VoIP, Messaging, Streaming, Browsing, Presence, Download etc…
New definition 3: IP service subscriber

IP service subscriber: a subscriber to an IP service provider that uses IP services. 
Based on the above a subscriber to an IP service provider is defined as an IP service subscriber. IP service subscribers use IP services that use the IP connectivity provided by the IP service provider.
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The definition of an IP service subscriber encompasses all subscribers to IP service providers such as the operator of an IMS, the operator of an All-IP Network, ISPs etc... Hence, IMS subscribers, All-IP Network subscribers, and ISP subscribers shown in the figure below are all included within the definition of an IP service subscriber.

New definition 4: IP technology
IP technology: technology, including that within mobile terminals, that is designed based upon internet protocols.

No further explanation is provided for this definition.









� 	The operator of the PS domain and the IMS are assumed to be logically separate although in reality the same company may operate both the IMS and the PS domain


� 	For brevity it is assumed that the 3GPP All-IP Network incorporates IMS and the PS domain of the previous figure.






