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1. Discussion

As the number of users accessing multimedia and data service from 3G networks will continue to accelerate, huge amount of IP traffic is expected to handle by the network operators. And due to increase of the IP traffic, the network bottlenecks may also appear in operator IP backbone, therefore, new challenges are faced by the AIPN to provide the QoS to the end users and also use the transport network resource efficiently. This would enable e.g.  over-provisioning in IP transport network to be avoided in order to save the CAPEX for  network operators. 
Current 3G transport system (based on ATM, GPRS) may not sufficient designed to handle large amount of multimedia IP traffic in an efficient way, therefore, in AIPN, new QoS provisioning technology may be necessary in order to guarantee QoS for different type of services (real-time, non-real time) and also make sure the network resource is used efficiently. Traffic engineering technologies, e.g. MPLS, advanced QoS routing algorithm and dynamical load balancing for network entities are possible methods to provide this within an AIPN. 

2. Proposal

4.2.3
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

· Enable new calling models

A new set of call models are enabled by IP-based call processing protocols (e.g. peer to peer SIP calls).  AIPN should enable new calling models with interworking and monitoring provided as appropriate.
Deductions

· An AIPN should enable new calling models with interworking and monitoring provided as appropriate.
· 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.
· Multi-access

The introduction of multiple access systems within the same coverage area raises new operator and user requirements; the user may wish to influence the selection of the access system for use based on such aspects as supported QoS, mobility, pricing, coverage, etc. and the network operator may wish to influence the access selection by setting policies. Optionally, a user may even wish to use simultaneous multi-access as well. 

Note that the selection of the access system must be easy for the end user, e.g., it could be based on some preferences and the actual process can be partly or completely hidden.

It is expected that users using multiple access systems will require an appropriate service continuity experience as they switch from one access to another. This means that their sessions remain in operation, with minimal interruption. In addition, the services provided should be made access aware (e.g., choose video quality based on the available bandwidth).

Deductions 
·  An ideal AIPN shall make use of the multiple access systems by providing support for appropriate handover between access systems, reachability over multiple access systems, access network-aware services, and optionally simultaneous multi-access.

·  An AIPN shall provide support for access selection based on combinations of operator policies, user preferences and access network conditions.
· Progress of advanced Traffic Engineering Technologies
As the number of users accessing multimedia and data service from 3G networks will continue to increase, huge amounts of IP traffic are expected to be handled by network operators. Due to the increase of the IP traffic, network bottlenecks may also appear in operator IP backbone, therefore, new challenges will be faced by the AIPN to provide guaranteed QoS to end-users for different types of services (real-time, non real-time) and also ensure that the transport network resource is used efficiently. This would enable e.g. over-provisioning in IP transport network to be avoided in order to save CAPEX for network operators. 
Traffic engineering technologies, e.g. MPLS, advanced QoS routing algorithms, and dynamical load balancing among network entities may provide appropriate methods to achieve this within an AIPN.
Deductions
· An AIPN will need to be able to guarantee QoS for different types of services (real-time, non real-time) and ensure efficient use of network resources. Traffic engineering technologies within the IP transport network may provide appropriate methods to achieve this within an AIPN.  






































































































































































