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Introduction

The current version of TR 22.980 (v 0.1.0) proposes a high-level description of a composition use case for inter-operator network composition. 

This contribution aims to provide more details on why network composition between operators is desirable and how this process could be achieved. For this, this contribution distinguishes between inter-operator network composition based on the GSMA’s GPRS Roaming eXchange (GRX) network and inter-operator network composition through direct connectivity. 
The contribution also discusses how inter-operator network composition between 3GPP and non-3GPP operators can be achieved.

Proposal

This contribution proposes to update Section 5 of TR 22.980 as follows:

Begin of Changes

5
Composition Use Cases
The following use cases indicate the advantages of network composition and demand further investigation as part of this study item:
· 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 Bob can communicate with Alice via the composed network, the provisioning of security and QoS could also be agreed as part of the Composition Agreement. The composed network may be decomposed due to physical separation or policy control. The timing of decomposition is detected automatically and the decomposition is performed with minimum user intervention. 




Figure 5-1.  Inter-individual network composition


-
Inter-operator network composition (via GRX):  Interworking connectivity among 3GPP operators is usually accomplished via the GSMA GPRS Roaming eXchange (GRX) network. The GRX network offers an IP backbone for 3GPP operators that provides connectivity among operators that are part of the GRX network.
In addition to the “legacy” way of joining the GRX network, operators can also join the GRX network through composition of their networks with the GSMA GRX network. Network composition principles can be used to automate the establishment and/or update of interworking agreements between operator networks and the GRX network. It should be noted that the technique by which an operator joins the GRX network shall have no impact on the purpose and usage of the GRX network.

While network composition with the GRX network can be used to achieve interworking connectivity with other 3GPP operators that have composed with the GRX network, bi-lateral network compositions among 3GPP operators are needed to establish roaming agreements.
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Figure 5-2.  Inter-Operator Network Composition via GRX
Note: 
The example depicted in Figure 5-2 does not require all 3GPP operator networks to compose with the GRX network based on the dynamic network composition principle; 3GPP operators can also joint the GRX in a “legacy” manner (see 3GPP Operator C).

The concept of network composition allows automated establishment of interworking connectivity and roaming agreements between operators with no or minimum human intervention, and also enables dynamic negotiation of policy changes and/or resources and service availability. For clarity, it should be noted that a legal framework must be in place prior to the settling of dynamic roaming agreements.
Figure 5-3 provides further details how inter-operator network composition via GRX can be accomplished. In the first step, 3GPP operators compose their networks with the GRX network in order to establish connectivity between the networks. In the second step, 3GPP operators can then establish bi-lateral roaming agreements for policy control and charging through direct composition between their networks. 

Note that the communication services needed for inter-operator network composition in the second step are provided by the GRX network, and are thus subject to the composition agreements established in the first step.
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Figure 5-3. Network composition between operator networks and GRX to establish inter-operator connectivity, and bi-lateral inter-operator network composition to negotiate roaming agreements.

-
Direct inter-operator network composition (without GRX):  Alternatively to inter-operator composition via the GSMA GRX network, operators (3GPP and non-3GPP) can always compose bi-laterally (without the GSMA GRX network) through direct connectivity between the operator networks. This type of network composition is necessary to establish interworking connectivity and roaming agreements between 3GPP and non-3GPP operators, which are typically not associated with the GSMA. 

The benefits of network composition for establishing direct interworking connectivity and roaming agreements between operators are equally applicable in this case.
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Figure 5-4. Direct Inter-Operator Network Composition (3GPP and non-3GPP)

For example, when a WLAN UE tries to access (or compose with) the network of a WLAN operator that does not have a roaming agreement with the user’s home operator. After successful negotiation of the composition agreement, the WLAN operator and the user’s 3GPP operator have established a roaming agreement that enables the user to leverage the WLAN network and the 3GPP operator to generate some extra revenue. The composition agreement (or roaming agreement in this case) between the WLAN operator and 3GPP operator provides the basis for policy control and charging while the user is roaming in the visited network.

Note: This composition scenario is equally applicable to WLAN operators (providing Direct IP Access and/or 3GPP IP Access) and 3GPP operators as visited networks.
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Figure 5-5.  On-demand Inter-Operator Network Composition to establish Roaming Agreements. 
End of Changes
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