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1. Discussion

This document proposes some an update of TR 22.978 based on the [TERM] email discussion.

2. Proposal
The following changes are proposed to chapter 3 of TR 22.978.
The changes proposed are as follows:
1. Addition of the definitions of ‘seamless’ and ‘seamless session’ as proposed and formulated during the [TERM] email discussion.

2. The clarification of the terminology ‘centralised and common network control’ based on the following thinking provided to the [TERM] email discussion.
Capture the need for the network operator to control how the AIPN is accessed and how the resources of the AIPN are used by its subscribers. This is important because the subscriber has certain expectations regarding the quality of the services provided by a network operator and the network operator needs to be able to ensure that these expectations are fulfilled (and if not there is a good reason why not). Conversely, from a network operator's point of view there is a need to ensure that their investment in the infrastructure to provide these services is protected and leveraged as much as possible by maintaining control over its usage. This investment is represented by the mobile network (including the access system) and for this reason it would make sense for this control to be available within the network at a common point.
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3
Definitions, symbols and abbreviations
3.1
Definitions

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

All-IP Network (AIPN):  A network based on IP technology where various access technologies can be connected. The AIPN provides common capabilities independently from access technologies for all aspects (including mobility, security, service provisioning, charging and QoS) which enable the provision of services to users and connectivity to other external networks.
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 provider: a service provider that provides IP services. This may or may not be a network operator e.g. the operator of an IMS would be an IP service provider according to this definition.

IP service subscriber: a subscriber to an IP service provider that uses IP services.

Seamless:
A user experience that is unaffected by changes in the mechanisms used to provide services to a user.
Note:
The determination of whether something satisfies the requirement for being seamless or not is dependent on the user's (e.g., human end-user, protocol, application, etc.) perception of the service being received and not necessarily the technology used to provide the service.
Seamless Service: services provided across access technologies and terminal capabilities. Provisioning of this service is continued between and within access technologies and between terminals with minimal degradation in the service as seen by the user.
Seamless session: A session that is maintained during a change in access system, with no perceivable interruption from a user perspective, while adapting to the capabilities of each access system.
End-user mobility: The ability for the subscriber to communicate using the device or devices of his/her choice, 

Terminal mobility: The ability for the same UE to communicate whilst changing its point of attachment to the network. This includes both handovers within the same access technology, and handover from one access technology to another. 

Session mobility: The ability for the subscriber to move a communication session from one of his/her devices  to another.
For further definitions see [1].

3.2
Abbreviations

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

<ACRONYM>
<Explanation>

AIPN
All-IP Network

CAPEX
CAPital EXpenditure

OPEX
OPerational Expenditures

CPE
Customer Premise Equipment

SSO
Single Sign-On

For further abbreviations see [1].
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4.2.2.2
Desire of operators to encompass various access technologies that are not specified by 3GPP 

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.
In addition, it is desirable that a common IP network supports a centralised and common network control to enable the AIPN operator to control how the AIPN is accessed and how the resources of the AIPN are used whilst accommodating these access technologies.  This will enable the network operator to remain the focus for the provision of mobile services and ensure that the user’s expectations regarding the quality of the services provided by the AIPN are fulfilled. Additionally, the provision of control over the usage of the AIPN at a common point within the AIPN will enable the AIPN operator to protect and leverage their investment in AIPN infrastructure as much as possible.  
Deductions

-
An AIPN would provide the ability to incorporate a variety of different access technologies with a minimum impact upon the non 3GPP specified 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.
-
An AIPN should support a centralised and common network control to enable the AIPN operator to control how the AIPN is accessed and how the resources of the AIPN are used whilst accommodating a variety of different access systems.

	Next modified Section


4.3.2
Impacts to current business models

The current business model for network operators and manufacturers implementing the 3GPP system comprises of a value chain of users to network operators to equipment manufacturers. This current business model is the foundation for the success of the 3GPP community. Hence, the essence of this model should be maintained. This includes the need to maintain the focus upon network operator considerations and the need to maintain the core "mobile" aspects of the system. This requires maintenance of factors such as the provision of  network operator control at a common point within the network and the ability to utilise the wireless interface as efficiently as possible.

With the cost reductions provided by an AIPN there will be greater freedom for network operators to apply varied business models within various environments. Support for business models with distinct core/access/service separation

More than today an AIPN will need to support business models that allow operation of core network, access networks and services by separate stakeholders. Often, the network operator will be the only stakeholder operating all three, core network, access networks and services, or these stakeholders will be individual business parts of a single operator company, e.g. one company branch operating the core network, another one UTRAN or WLAN access, while a third branch is concerned with end-user services, irrespective of the connectivity.
However, it should also not be precluded, that individual companies are able to operate core network, access networks and services in cooperation, but separately. An example of such a situation could be a 3GPP network operator, who has a business agreement with the operator of an interworked WLAN (or a different 3GPP operator operating a shared UTRAN in some region) and allowing a third party service provider to offer services to their own customers. 

It is understood, that the user is still "owned" by the core network operator in the sense that the core network operator controls access of the user to the public network and has the prime commercial relationship with the user.

Therefore, an AIPN will need to follow architectural principles that facilitate operation of core network, access network and services by separate stakeholders. However this should not preclude the capability to efficiently operate all three domains by a single stakeholder, i.e. the network operator. 
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5.2.1.1
Build upon existing 3GPP capabilities
-
Evolution of the 3GPP system to an AIPN shall leverage and build upon the existing capabilities of the 3GPP system wherever possible. System performance shall also be maintained and improved.

-
The primary focus of evolution to an AIPN shall be the realisation of scenarios for a mobile network, including associated access technologies, operated by a network operator e.g. by maintaining the provision of network control at a common point within the AIPN under the control of the network operator.
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