TSG-SA WG1 #29
S1-050691
Povoa de Varzim, Portugal, 11th to 15th July 2005
Agenda Item:  10.1
Title:
Traffic model in an AIPN
Source:
NTT DoCoMo Inc.
Contact:
         Atsushi Sato



satouat@nttdocomo.co.jp
1. Introduction
This contribution proposes to add new text to explain the capabilities required for efficient support of a traffic models within the AIPN. The new text is proposed for inclusion within Chapter 3.2, 4, 5 and 6.3.2 of the AIPN Stage 1 in TS 22.258.
2. Discussion

<Background>

· Recently the fierce competition and the introduction of schemes such as flat rate charging has  had a negative impact upon a mobile operator's commercial  strength (e.g. by loss of revenue). 
· As a result of expanded use of IP technology, the business areas of ISPs, fixed network operators, and mobile network operators have become overlapping and it has become easy for different types of services providers to enter the business areas of other providers. This competition is expected to intensify more and more in the future.
→Considering the above it is necessary for mobile network operators to create new sources of income (+ cost reduction) in the near future.

<Ubiquitous services>

· The ubiquitous service (related text is included within TR 22.978 Chapters 4.2.1.1, 4.2.3.2~5, 5.1.1.7, 5.1.1.13 etc.) is a candidate for a new type of service for mobile networks. 
· Ubiquitous computing is generally defined as a “Computing environment that builds computer chip and network into human's life environment with the user able to experience the service without considering the place and existence.”
· Ubiquitous service is a generic name for services offered within a ubiquitous computing environment (e.g. Tele-metering, sensor & tag service and automatic user assistance service, etc. are included).
· Ubiquitous Services require a vast number of devices. In order to support the ubiquitous service environment not only ‘traditional’ telephone type terminals but also sensors and the tag devices need to be connected to the mobile network.
· Because of the miniaturization and the price reduction via the mass production of communication modules and sensor & tag devices, ubiquitous services that utilize mobile networks are expected to be widely offered in the near future. 
· The following services are examples of ubiquitous services.
<Existing Services, estimated to expand in the future>

· Automatic services offered according to status of mobile POS and vending machines
· Automatic services offered according to the status/situation of cars/bicycles/gadgets
<Future Services>

· Automatic services offered according to a person's particular circumstances
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<Traffic model for ubiquitous services>
· The traffic generated from ubiquitous services is divided roughly into the following two categories.
· 1. Traffic by collection of status information

· 2. Traffic of various service offered based on collected information

We call traffic#1 “Ubiquitous Status Report Traffic” within this contribution.
· “Ubiquitous Status Report Traffic”

· Features
· Frequent

----
This traffic is generated constantly in order to  provide appropriate status reporting.
(communication frequency range is wide from low to high frequency traffic generation)
· Trickle (=low date volume)
----
The amount of data per communication is relatively small (e.g. a few kilobytes).
· Traffic models/Service examples (non-exhaustive list)

· Sales status report traffic from vending machines
· Number of terminals: mobile POS and vending machine: approx.  one million/country
· Frequency:
     low: 1 time per an hour

· Data amount:
     small: e.g. a few kilobytes

· Status report traffic based on sensory information from e.g. cars/bicycles/gadgets
· Number of terminals: Order of population × 10times and more
· Frequency:
    (present) low: several-time per an hour
                         
       (future)high: 60 times per an hour (i.e. at the change of state)

· Data amount
    small: e.g. a few kilobytes

· Status report traffic of User Status information (position, temperature, etc)
(processed in the background concurrently with other communications e.g. voice call, instant messaging, etc.).

· Number of terminals: same as number of mobile phones i.e. Order of population
· Frequency:
    high: 12 times per an hour (At the change of state)
· Data amount:
    small: e.g. a few kilobytes

· Expectations for future Ubiquitous Status Report Traffic

· As ubiquitous services become wide-spread, the amount of this trickle (= low data volume) traffic will increase and the communication frequency will increase rapidly in the future.
· Also, the number of terminals and [image: image4.jpg]


appliances that need to be accommodated by mobile networks will also increase dramatically.

<Deduction>

In order for mobile operators to maintain their competitiveness the following features are required for future mobile networks:

· Capability to efficiently process high frequency trickle traffic models (i.e. high communication frequency low data volume per communication). 
· Capability to accommodate a vast number of devices including not only ‘traditional’ telephone type terminals but also sensors and the tag devices.
3. Proposal
This contribution proposes to add the following text to the AIPN Stage 1 in TS 22.258 v0.5.0 based on the explanation above-mentioned content.

*******************************First modification ***********************************
3.1
Definitions

For the purposes of the present document, the terms and definitions apply.
All-IP Network (AIPN): A collection of entities that provide a set of capabilities for the provision of IP services to users based on IP technology where various access systems can be connected. The AIPN provides a set of common capabilities (including mobility, security, service provisioning, charging and QoS) which enable the provision of services to users and connectivity to other external networks.  An AIPN requires one or more connected access systems to allow users to access the AIPN.

Access system: An entity or collection of entities that provides the user the capability to connect to the AIPN.

AIPN operator: An operator of an AIPN. It is assumed that the AIPN operator will also be a network/PLMN operator as defined within [1].
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 systems and terminal capabilities. Provisioning of this service is continued between and within access systems and between terminals with minimal degradation and no interruption in the service as seen by the user, 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 3GPP System. This includes both handovers within the same access system, and handover from one access system to another. 

Session mobility: The ability for a communication session to be moved from one device to another under the control of the user.
Ubiquitous service: A generic name or services offered within an environment that builds computer chips and communication networks into a human's life environment. Users can experience ubiquitous services without specific interaction with their environment. Ubiquitous services generate traffic based on terminal/user/environment status reports. According to the information reported services suited to a particular situation are provided to terminals/users automatically. A vast number of devices including not only ‘traditional’ telephone type terminals but also sensors and the tag devices are connected to the AIPN. Examples of ubiquitous services include tele-metering, sensor & tag services and automatic user assistance services, etc.
Ad-hoc Network: A dynamically organized network of mobile terminals that are able to communicate with each other via some means (e.g. using IEEE 802.15 or WLAN in ad-hoc mode). An Ad-hoc Network may contain terminals that are capable of connection to a variety of access systems.  In the context of AIPN, it is assumed that every terminal in the Ad-hoc Network is under the control of a separate user, each able to independently access the AIPN. The Ad-hoc Network routes their consolidated traffic towards the AIPN, to an Access system through one or more terminals in the Ad-hoc Network.  The Ad-hoc Network may change the terminal carrying the consolidated traffic dynamically according to rules set up by the users.  The Ad-hoc Network may move throughout the geographic coverage area.
Moving Network: A group of user devices (terminals) that move together, e.g. as part of a vehicular network. The user devices (terminals) are interconnected in a way that their consolidated traffic towards the AIPN is routed through a well-defined system (gateway). The elements of the consolidated traffic may originate from PAN and Ad-hoc Networks within a Moving Network. 

For further definitions see [1].
*******************************Second modification***********************************

4
General description

The AIPN is a common IP-based network that provides IP-based network control and IP transport. This includes the provision of IP-based mobility control of the high quality appropriate for cellular networks (i.e. no degradation in performance compared to other cellular mobility mechanisms) that is not dependent upon specific access or transport technologies, or IP version. It is the aim of the AIPN to provide a seamless user experience for all services within and across the various access systems. As well as across multiple diverse terminals a user may possess. Interworking with external IP networks (e.g. Internet) and legacy networks (e.g. PSTN) is provided and functionality at the edge of the network enables support of different access systems and legacy equipment.

A visual representation of the AIPN is provided in the figure below:
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Figure 1: Visual representation of the AIPN
The key aspects of an AIPN can be summarised as follows:

-
Support for a variety of different access systems

-
Common capabilities provided independent to the type of service provided with convergence to IP technology considered from the perspective of the system as a whole

-
High performance mobility management that provides end-user, terminal and session mobility

-
Ability to adapt and move sessions from one terminal to another

-
Ability to select the appropriate access system based on a range of criteria

-
Provision of advanced application services as well as seamless and ubiquitous services

-
Ability to efficiently handle and optimally route a variety of different types of IP traffic including user-to-user,   user-to-multicast and ubiquitous service traffic models

-
High level of security and support for user privacy e.g. location privacy, identity privacy

-
Methods for ensuring QoS within and across AIPNs

-
Appropriate identification of terminals, subscriptions and users

-
Federation of identities across different service providers
The key aspects of an AIPN are provided in addition to capabilities for efficient resource usage, charging and international roaming that are inherent within the 3GPP system.
*******************************Third modification***********************************
5
High Level Requirements

The AIPN shall be able to accommodate a vast number of terminals and users as well as be able to support a wide variety of diverse devices. Examples of terminals that shall be supported by the AIPN include terminals which main purpose is to include a sensor/RF tag, household appliances/media players with a wireless communication module, as well as traditional mobile terminals. Identification, addressing, and routing schemes within the AIPN shall be provided to support this communication environment; in particular the AIPN shall support naming and addressing schemes for a given user/session.
The AIPN shall be able to efficiently support a variety of traffic models e.g. user-to-user, user-to-multicast and traffic models generated by ubiquitous services.

*******************************Third modification***********************************

6.3.2
Ability to effectively handle a variety of different types of IP traffic

 The AIPN shall be able to efficiently support a huge amount of traffic generated by high frequency trickle traffic (i.e. high communication frequency low data volume) of ubiquitous services from a vast number of terminals.
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Figure x: Traffic models of ubiquitous services
******************************* End of changes ***********************************
Future traffic trend












































Figure １: Traffic models for ubiquitous services





Huge amount of traffic in total





High frequency trickle traffic





Service Traffic





Tele-metering





Status Report Traffic





Sensor





Traffic sign





Sensor





All-IP Network (AIPN)





PC





Ubiquitous Service





Large number of terminals or appliances (e.g. sensors & tags)











PSTN





AIPN





Advanced mobility management





Support of a variety of Different access systems





Common IP-based network





External IP Networks� e.g. Internet





Network extensibility composition





Enhanced network performance





Enhanced Services





Session management





Terminal and User identification





QoS





Security and Privacy functionality





Other Access Systems (broadband fixed and wireless)





Seamless User Experience 





�WLAN





�Future 3GPP Access Systems





Existing 3GPP Access systems





End to End QoS Guaranteed Connection





Session� mobility





Terminal-� mobility











Huge amount of traffic in total





High frequency trickle traffic





Service Traffic





Tele-metering





Status Report Traffic





Sensor





Traffic sign





Sensor





All-IP Network (AIPN)





PC





Ubiquitous Service





Large number of terminals or appliances (e.g. sensors & tags)








