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

2. Proposal

The use case of inter-individual network composition is further detailed and three types of network composition together with management overlay types are defined:
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5
Composition Use Cases

It is proposed to study and introduce the following use cases in section 5 (Use Cases) of the TR:

· Composition of an evolved 3GPP network with a non-3GPP access network

· Composition of an evolved 3GPP network with a moving network

· Composition of an evolved 3GPP network with a PN / PAN

The following use cases should be studied:
Inter-individual network composition:  Bob’s PAN enters Alice’s home network coverage area and executes network composition with no or minimum user intervention. Their network capabilities are exchanged and available resources are negotiated at this time. Not only can Bob communicate with Alice via the composed network, appropriate level of security and QoS are also provided. The following are example procedures: 

Bob’s PAN with his UE senses and discovers Alice’s home network (1) and establishes a security association with it (2). To authorize Bob’s access to Alice’s home network (3), it may use the 3GPP security framework by executing network composition with Bob’s home operator (4) – (6). After successful authentication (7), a security association is established between Bob’s PAN and Alice’s home network (8) - (9). If mutual authentication is required between Alice and Bob, Access to Alice’s home operator may also be needed. Pre-existing commercial agreement is between Alice and her home operator and between Bob and his home operator. Both operators have agreed trust relationship.

[image: image1]
Figure X: Inter-individual network composition.
· Composition process:

Process #1 (omitted in the above description):

· Involved networks: Alice’s PAN and her home network

· Type of network composition: “Network integration”
· Benefits: Alice can manage all resources of her PAN and home network in a unified way. With the result that, Alice can make her PAN devices access the outer network e.g. her home operator.

Process #2

· Involved networks: Alice’s composed network and Bob’s PAN

· Type of network composition: “Control sharing”
· Benefits: Alice and Bob can communicate with each other even if Bob’s PAN is not in the wireless coverage of Alice’s PAN. Also, Bob can use Alice’s network to get access to the outer network e.g. Bob’s home operator.

Process #3

· Involved networks: Alice’s composed network, Bob’s PAN and their home operators

· Type of network composition: “Network interworking”
· Benefits: Alice and Bob can leverage her and his home operators for authentication, respectively.

· De-composition process:

The composed network may be decomposed due to physical separation or policy control. Alice’s PAN may execute de-composition when it detects that it is about to go outside the coverage of her home network. Bob’s PAN may execute de-composition against Alice’s network when the communication between Alice and Bob is no longer needed. Bob’s PAN may execute de-composition against his home operator when the authentication process is complete. The timing of decomposition is detected automatically and the decomposition is performed with no or minimum user intervention.
	End of 1st Change


	Start of 2nd Change


6.X Types of Network Composition

Network composition has a type associated with representing the level (or depth) of cooperation between the networks. This turns out to be an important matter of resource management, i.e. how resources shall be managed and controlled following the composition. There are three different composition types; network integration, control sharing and network interworking. 

Resources do not have to be managed and controlled in the same way in a composition, thus each resource may have its own management and controlling schemes independently on other contributed resources assuming that contributed resources are independent on each other. The composition type is then derived from the contributed resource requiring the highest level of cooperation. Only exception is network integration where all contributed resources are under common control. For example, if two resources A and B are contributed to a composition and A has its control delegated and B is under a common control, then resource B represents the highest level of cooperation and therefore the composition type is control sharing with a new common/virtual network. Each composition type has specific properties that are further explained below.

· Network integration: two networks are merged to form one new common/virtual network and their resources are also inherited from the original network so that all involved resources are under common control. This provides a unified view to all inherited resources via a common/virtual network and constituent networks and their local resources are not visible to the outside after the composition. An example is represented in figure below.
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· Control sharing: two networks stay as separate, but share their resources. If a common control of any resources is involved, then a new common/virtual network is created on top of the constituent networks. This new common/virtual network contains all contributed resources that could potentially have different control and management schemes and only some of these resources could be under common control. All constituent networks’ resources remain to be visible to the outside after the composition. Instead of placing common control, control of some resources can be directly delegated to another network so that after a composition has taken place, a network does not have control of the delegated resources anymore. An example with a common control is represented below where Network 1 and 2 loose their capability to control resources under a common control. 
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 In figure below, a composition does not result a common control and therefore no new common/virtual network is created.
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· Network interworking: two networks stay as separate and additionally, they maintain the control of their own resources so that the composition is transparent from resource management point of view. A dynamic roaming agreement established between operators is one example of this type of composition. Figure below represents an example of network interworking composition.
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6.Y Management Overlays

From the perspective of the needs of management of networks performing composition, an overlay model is defined. The basic components of this overlay model are peers, super-peers and overlays. A Management  Overlay is a set of peers (nodes) belonging to a domain under common administrative control. The border for that Management Overlay normally coincides with that for a CCN. Each Management Overlay elects a super-peer to represent the Management Overlay towards the outside world. It is important to note that this super-peer is responsible for representing a particular Management Overlay towards other Management Overlays and has no other special privileges within its Management Overlay.

Super-peers may also form Management Overlays at higher hierarchy levels hereby creating a hierarchical structure. Another characteristic of the presented hierarchical overlays is that hierarchy levels are not absolute. This means that one cannot assign an absolute hierarchy level index to a Management Overlay. However, a bottommost level is defined for all peers.
Users define their preferences by policy rules. These rules can be either strict rules that express explicit requirements of the user or more permissive rules that reflect only the wishes of the user. Users form CCNs with users that have similar (or at least mutually acceptable) policies. When a CCN is formed, the overall policy reflects the common preferences of the community, which should be continuously maintained according to the current policies of the current members.

The common policy set defines the preferences of the community forming the CCN. This policy is used when different CCNs try to interconnect. Based on the policies of the two CCNs, the composition process may have very different outcomes. Note that the detailed resource sharing is reflected by the Composition Agreements. The possible management overlay types resulted from the process are described below.
Absorption Management Overlay type

If the policy database of the two CCNs is close enough to each other (there is no contradiction in the preferences and the differences between policy rules can be accepted mutually), the CCNs can join in a way that is called absorption. Absorption is the full merging of the two CCNs. They will form a single domain under common administrative control with one common super-peer.
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Absorption

The super-peer of the new CCN can be elected by super-peer election process (i.e. every node can be a candidate for the super-peer role) or one of the previous super-peers can remain the super-peer of the whole CCN. 

Gatewaying Management Overlay type 

In case the absorption of the networks is impossible according to the policy rules, there is a trade-off option between full absorption and full separation. This special partly joined way of operation is called gatewaying. 

It needs to be emphasized that CCNs connected with gatewaying are not separated CCNs; they are composed but they do not share all resources. This means that they can be seen as a single CCN from the outside so the constitutent CCNs have to be represented by one super-peer and one consistent policy database. Therefore, the super-peers of the joining CCNs will create an upper Management Overlay level. The members of this CCN will elect a super-peer that will represent the two CCNs, interconnected by gatewaying, to the outside world.
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Gatewaying

In gatewaying the construction of the common policy database is more difficult, because there can be contradiction between the policy rules of the CCNs. The contradicting policy rules must be eliminated from the common policy. The composed CCNs and the whole community is described by the common policy and represented by the highest-level super-peer. The resources not passed to the Management Overlay can be accessed through the Management Overlays and super-peers of the original CCNs.

Interworking Management Overlay type

The interworking Management Overlay type is selected if no new Management Overlay is created. It is a rather independent inter-working of the two CCNs, therefore it is referred to as interworking. This also results in the same interfaces to the exterior world. From the graph-representation point of view this is a non-operation.
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6.Z Mapping between Composition Types and Management Overlays

The composition and management overlay type decision process involves the analysis of two different factors; 1) any contributed resource is under common control and 2) are all contributed resources under common control. This decision process is depicted in Figure X below. 
The first thing to be analyzed is the need of common control ("Common control mandated" decision point) and if there is no such need  then the resulting composition does not involve a new common/virtual CCN. After this, the CA is further inspected to find out if it any contributed resources have their control delegated ("Control delegation involved" decision point), and if not, then the result will be Network Interworking type of composition and Interworking type of management overlay. Otherwise, Control Sharing composition type with Interworking type of management overlay is selected instead. In both of these cases, the same overlay type is used – Interworking.
If the first decision point ("Common control mandated" decision point) resulted “YES” option indicating that common control is mandated, then the next thing to be analyzed is contributed resources; are they all under common control. If all resources are under common control ("Common control of all contributed resources" decision point), then the resulting composition type is Network Integration and corresponding management overlay type is Absorption. Otherwise, Control Sharing composition type and Gatewaying management overlay type should be selected.
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Figure 1: The decision tree illustrating how composition and overlay types relate to each other.
As represented in Figure X above, it is clear that Network Integration maps to Absorption, Network Interworking composition type to Interworking, and Control Sharing to both Gatewaying and Interworking.
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