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1. Project Name, including acronym
Minimum Core
2. Parent project/organization, if any
NWGN (New Generation Network)
3. Technical aspect of the project

a) Research Area
A new network architecture that realizes scalable mobility management, session control, routing path control and content distribution
b) Objectives and motivations including the problem statements
In the current mobility-supported network architecture, main functionalities such as mobility management, authentication, and Application Server (AS) are installed in the mobile core network or above. The mobile core includes access gateways and mobility anchors for both signaling and data packets (e.g., SGSN and GGSN in GPRS, PDSN and HA in CDMA2000). Therefore, data traffic between the User Equipment (UE) and AS, and between UEs are always exchanged through the mobile core network. Scalability issue will arise due to higher-speed access network and increase in the number of UEs. The objectives of this project are hence (1) to develop a highly scalable architecture having an enormous number of small base stations in perspective, (2) to develop a mechanism of an operator-controlled overlay network, (3) to develop route optimization and localization mechanisms for application data, (4) to develop a signaling network selection mechanism based on the measurement of the session setup time, and (5) to develop a mechanism to provide mobility and security to the user or device regardless of its capability.
c) Timeframe, target date
The goal is to design a network for 2020. The timeframe for the design of the architecture and experimental implementation is around 2015.

d) Relevant works, past and present
NWGN research project (Japan)
e) Key ideas
By flexibly locating functionalities, which conventionally resided in the mobile core, at any part of the network in a distributed fashion, a highly efficient and scalable mobile network can be realized. By providing CPU-intensive functionalities (e.g., security or mobility) to the user equipment from the network, low profile devices can also be equally connected to the network.(agnostic to the terminal capability). Figure 1 depicts the architectural change based on the minimum core concept. Some parts of AS (Application Server), or MM (Mobility Management) function can be moved to access networks from the mobile core network, whereby the data path(s) can be flexibly established. On the other hand, AAA (Authentication, Authorization, and Accounting) function may be handled in the mobile core network. Network nodes in the access networks have the capability of managing mobility and establishing data path to any other nodes. AS can be located closer to the user (e.g., collocated with the network node in the access node or with UE). Data packets can be routed on a different path based on the location of the other peer (UE or AS). Signaling packets for authentication or charging, which should be administrated by the network operator, are still routed to the mobile core network.
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UE:User Terminal, MM: Mobility Management, AAA: Authentication, Authorization, and
Accounting, AGW: Access Gateway, AS: Application Server, BS: Base Station




Fig. 1 Mobile core network with minimum functionalities
f) Goals and achievements
(1) Route optimization and/or localization of application data and functionality containers in the access networks (closest to the users) such as a set-top box (STB) or a small base station (e.g., femtocell).
(2) Service control in coordination with the (physical) mobile core network and the overlay network composed of distributed network entities such as small base stations. 
(3) Network-based mobility and security provision to the UE (User Equipment) regardless of its capability
g) Important milestones
Experimental implementation will be completed in 2010-2015. Large-scale verification will be conducted in 2015-2020.
h) Important publications
· Tsunehiko Chiba and Hidetoshi Yokota, “Efficient Route Optimization Methods for Femtocell-based All IP Networks”, IEEE International Conference on Wireless and Mobile Computing, Networking and Communications (WiMob), October 2009.
· Tsunehiko Chiba, Satoshi Komorita and Hidtoshi Yokota, “Proxy-based MOBIKE Fast Handoff for Femtocell Integrated Mobile Network”, IEEE Conference on Local Computer Networks (LCN), October 2009.
i) Other deliverables
Soon to be provided
4. Management aspect of the project

a) Start/end of the project
Started in November, 2008 and currently on going
b) Members of the project
Hidetoshi Yokota, Tsunehiko Chiba, Takayuki Warabino and Yoji Kishi (KDDI R&D Laboratories, Inc.)
5. More information on the project

a) web site
work in progress
b) Contact Person: 

· Tsunehiko Chiba, KDDI R&D Laboratories, Inc.
· +81-492787641, t-chiba@kddi.com
6. Relationship with industry and standardization

a) Impact on industry, in particular to telecommunication industry
The proposed concept will provide a break-through to the conventional mobility-supported network architecture to embrace future communication styles and applications. This break-through will bring a structural change in its architecture and gives a substantial impact on both existing telecommunication operators and vendors.
b) Expectation to standardization
The proposed concept requires new functionalities, protocols and software/hardware to realize them; therefore, new standards are required for interoperability and for creating an ecosystem. 
c) Expectation to ITU-T, in particular to the Focus Group on Future Networks
The proposed concept will bring a revolutionary change to the existing network architectures including NGN and those developed by other standards bodies such as 3GPP or 3GGP2. ITU-T should take the initiative foreseeing what the future networks will hold and the FGFN should become a trail blazer in this activity by providing an appropriate guideline in a timely manner especially taking the mobility aspect into consideration. 
3. References
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