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1. Introduction
This contribution contains a new subsection for Section 6 ”Description of Composition Process” for TR22.980-v0.5.0 ”Network Composition Feasibility Study”.

2. Proposal

It is proposed to add a new subsection to describe Multi-lateral compositions.
Begin of Changes

6.9
Multi-lateral Compositions 

Multi-lateral compositions involve more than two CCNs taking part in the same CA. A multi-lateral composition always starts with a bi-lateral composition where two CCNs compose bi-laterally and where they agree to support a multi-lateral CA. After this, a 3rd, 4th, etc CCN is able to join in and extend the multi-lateral composition.
There are two approaches that can be used to create a multi-lateral CA; 1) a set of bi-lateral CAs form a multi-lateral CA and 2) a multi-lateral CA formed through a composed CCN and it does not include any bi-lateral CAs. Both approaches result in the same multi-lateral composition consisting of contributed resources of member CCNs. In both cases, all member CCNs see each others and contributed resources and a new CCN responsible of maintaining a multi-lateral CA is created on top of member CCNs. These approaches are further described in the following subsections.
6.9.1 A set of bi-lateral CAs

In the first approach, a composition is always performed by contacting one of member CCNs and therefore a composed CCN cannot be directly used. Applicable composition types are Network Interworking and Control Sharing including Control Delegation and depending on the type of the bi-lateral composition, contributed resources are treated as follows:

1. Network Interworking: All contributed resources have their control unchanged meaning that resource owners (member CCNs) maintain their ability to control and provide usage of their resources. A new CCN responsible of a multi-lateral CA may provide indirect accesses to these resources according to related bi-lateral CAs. Additionally, a member CCN may provide indirect accesses to the contributed resources according to related bi-lateral CAs. If indirect accesses are available, then member CCNs are able to access resources without going through a new CCN on top of member CCNs. 

2. Control Delegation: All contributed resources are treated according to the rules defined in previous case (Network Interworking) with the exception that rights to control and provide usage of contributed resources are delegated to another member CCN. Alternatives to provide indirect accesses to the contributed resources follow the rules defined in previous case (Networking Interworking). Also in this case, member CCNs are able to use resources without going through a new CCN on top of member CCNs if suitable indirect accesses are available.
3. Control Sharing: All resources having their control shared are controlled by a new CCN on top of member CCNs and this new CCN also provides usage of these resources. No member CCN has abilities to control or provide usage of the contributed resources. Also in this case, member CCNs are able to provide indirect accesses to resources according to related bi-lateral CAs.
Below, a simple example is provided to illustrate how 3 CCNs (X, Y and Z) form a new multi-lateral CA through a set of bi-lateral CAs.

Step 1: X contacts Y (or vice versa) and they decide to compose in order to establish a multi-lateral CA. It is important that the composing CCNs agree on whether they want to support multi-lateral CAs or not. Because if they decide to support multi-lateral CAs, then there are some requirements for the CA; i.e. all contributed resources must be equally available and visible to other member CCNs including also new CCNs that are not yet part of the composition. Through this composition, X contributes its resource x1 according to Control Delegation (CD) and a new CCN W that is responsible of a multi-CA is created as illustrated below. 
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After X and Y have composed, a new CCN W is created and it realizes their bi-lateral CA (CA-CD(x1)) and rights to control and provide usage of the resource x1 is delegated to Y. Additionally, X and W may provide indirect access to x1 according to the bi-lateral CA between X and Y.
Step 2: Z contacts Y and wants to compose with it. Y notifies Z that there is a multi-lateral CA available and that X is also a member of it. Z is willing to join in and extend this CA. Once X has approved Z as a new member, Y and Z compose according to Control Sharing (CS) and Y contributes its resources y1 and y2 and correspondingly Z contributes z1. Once Y and Z have composed, their bi-lateral CA extends the CCN W and after they have realized their bi-lateral CA, a multi-CA is extended by their bi-lateral CA as illustrated below. 
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After the composition, all contributed resources having their control shared (y1, y2 and z1) are controlled by the CCN W that is also providing usage of these resources. No member CCN (X, Y and Z) has abilities to control or provide usage of these resources. Also in this case, member CCNs may provide indirect accesses to these resources according to related bi-lateral CAs.

These two bi-lateral CAs (CA-CD(x1) and CA-CS(y1,y2,z1)) forming a multi-lateral CA should be compatible with each other; i.e. there cannot be any resource conflicts between them. 
6.9.2 A multi-lateral CA

In the second approach, a composition is always performed by contacting the CCN on top of member CCNs that is responsible of a multi-lateral CA and therefore the member CCNs cannot be used to extend a multi-lateral CA. 
Resources could be contributed according to Network Interworking and Control Delegation and depending on how resources are contributed, they are treated as follows:
1. Network Interworking: The same way as described in the former approach (a set of bi-lateral CAs). 

2. Control Delegation: All contributed resources are treated according to the rules defined in previous case (Network Interworking) with the exception that rights to control and provide usage of the contributed resources are delegated to the CCN on top of member CCNs. Alternatives to provide indirect accesses to resources follow the rules defined in previous case (Networking Interworking). Also in this case, member CCNs are able to use resources without going through a new CCN on top of member CCNs if suitable indirect accesses are available. 
3. Control Sharing: Not applicable or needed, since for example when X contributes its resource x1 according to Control Delegation; i.e. the CCN on top of member CCNs has control of the resource, and when new CCNs join in they are able to control the resource x1 via the top level CCN and this is in fact the same as Control Sharing from resource control perspective.
Below, a simple example is provided to illustrate how 3 CCNs (X, Y and Z) form a new multi-lateral CA.

Step 1: X first likes to compose bi-laterally with Y, but where they discover they like to create a multi-lateral CA. For this purpose, a new CCN W is created with which both X and Y compose. When X composes with W it contributes its resources x1 according to Control Delegation and correspondingly Y contributes y1 and y2 in the same way. This results a new multi-lateral CA consisting of both CA-CD(x1) and CA-CD(y1,y2). The CCN W has rights to control and provide usage of the contributed resources; x1, y1 and y2. Additionally, X and Y may provide indirect accesses to these resources. This step is illustrated in figure below.


[image: image3.emf]X

Res: x

1

Y

Res: y

1

,y

2

Compose

X

Res: x

1

W

CAs=CA-CD(x

1

)+CA-CD(y

1

,y

2

)

Y

Res: y

1

,y

2

CA-CD(x

1

) CA-CD(y

1

,y

2

)


Step 2: Z then contacts W and composes with it according to Control Delegation and Z contributes its resource z1. By doing so, Z extends the multi-lateral CA, and which now includes CA-CD(z1) and W has rights to control and provide usage of this resource. Again, member CCNs (X, Y and Z) may provide indirect accesses to this resource. This is illustrated below.
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6.9.3 Summary of different approaches
6.9.4 This subsection summarizes 
	Method to for a multi-lateral composition
	A set of bi-lateral CAs
	A multi-CA
	Resource Owner
	Provide Usage
	Provide Access
	Business and Security Aspects

	Supported Composition Types

	Network Interworking,

Control Delegation, Control Sharing
	Network Interworking,

Control Delegation
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End of Changes
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