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1. Introduction
This contribution proposes a use case of network composition to be studied in TR22.980 “Network Composition Feasibility Study”.

2. Proposal

The proposed use case illustrates Network Composition between CN and AN by taking a moving network as an example for it. This scenario shows that the moving network moves from one 3GPP administrative domain to another and explains how network composition and de-composition are performed. This use case is intended to be classified into network composition between core network and access network.
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Network Composition between Core Network and Access Network
5.2.2 Network composition of a moving network with 3GPP networks

5.2.2.1 Short Description
The following use case illustrates that a moving network (defined in e.g. Sec 10.2 of TS22.258[6]), which acts as the access network, executes network composition with 3GPP network operators. By supporting the moving network capability, for example, a fast moving passenger train can offer 3GPP network services to passengers while running on the railroad. The moving network automatically senses available 3GPP networks on the spot and further detects the change of network operators when it crosses the boundary of the current network operator. To offer IP network access, the 3GPP network may assign and delegate a group of IP addresses that are used for the passengers on the train. The necessary bandwidth and necessary number of IP addresses are dependent on the number of passengers. The moving network dynamically negotiates QoS (e.g. bandwidth) and the range of IP addresses during the network composition process.
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Figure X: Network composition between the moving network and 3GPP network
5.2.2.2 Actor Specific Issues and Benefits

Actor specific issues:
The access network in a commercial vehicle (e.g. a train, a long-distance bus or a taxi) acts as a moving network and offers 3GPP services and IP network access to its passengers. To consolidate IP traffic to/from the passengers on the train, the moving network needs to negotiate a block of IP addresses for passengers and an appropriate level of QoS (e.g. bandwidth) is determined at the same time based on the number of passengers. When the train moves fast and crosses the boundary of the current 3GPP network, it needs to automatically and seamlessly re-execute network composition with the new 3GPP network and network de-composition with the old one. The moving network should also negotiate whether the assigned IP addresses can be used continuously after the change of 3GPP operators.
On the other hand, 3GPP network operators A and B provide network access to the moving network. 3GPP network operators X and Y are the home operators of passengers x and y. Each passenger is authenticated by his or her home network operator via the network operator of the moving network; therefore he or she does not have to have a direct access to its home operator. There is also a possibility that the moving network authenticates the passengers (e.g. based on vouchers / codes which are sold together with the tickets), in which case, the home operators of the passengers are not involved for authentication.
Benefits:
The access network in the fast moving train can not only seamlessly offer network services, but also request only necessary QoS (e.g. bandwidth) and network resources (e.g. IP addresses) when it changes 3GPP network operators or when the number of passengers dynamically changes during its operation. For the passengers’ home operators, radio resources are saved since user data traffic is consolidated and conveyed by the moving network and the control messages are minimized since the moving network handles the mobility. For the moving network’s home operators, it becomes possible to dynamically allocate appropriate network resources, which leads to efficient network use.
5.2.2.3 Pre-Conditions

The CA between the moving network and the 3GPP network operators may not need full flexibility / dynamicity when the moving network runs the same route on a regular basis. In this case, the CA is mostly pre-negotiated and only some parameters (such as bandwidth and the number of IP addresses) are negotiated at the network composition.
5.2.2.4 Normal Flow

The moving network senses and discovers the availability of the 3GPP network operator A (1)-(2). The moving network establishes security association with operator A (3) and executes CA negotiation and realization (4). For IP network access, operator A may delegate IP addresses to the moving network and allocate bandwidth in the core network for the moving network based on the CA.
When the moving network is about to move out of operator A’s coverage area, it immediately executes media sense (5) and discovers operator B’s network (6). The moving network executes network composition with operator B (7) and executes de-composition against operator A (8). A series of the composition and de-composition processes are automatically executed in a timely manner for the sake of passengers on the fast moving train.
5.2.2.5 Alternative Flow

N/A
5.2.2.6 Additional Information

The CA includes agreed-upon security level, QoS and composed network resources that are delegated to the other party. In this use case, the type of composition is “control delegation” since a block of IP addresses and the mobility control function for the passengers are delegated to the moving network.







































