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1
Introduction

TR 22.893 currently identifies three different modes for Inter-Operator indirect connections.

·  “Transport only” mode

· “Service Transit” mode

· “Hubbing” mode

The meaning of modes are briefly explained in TR 22.893, however to fully understand potential requirements in relation to the use of these indirect connection modes some further clarification of the modes and roles of different involved parties is needed.

It is understood that the three modes identified in TR 22.893are inherited form the work on IPX in GSMA, and as such this contribution has no wish to change the meaning of these modes from what is depicted in GSMA.
A Service Provider may use different types of IP- interconnections to different Service Providers. The Service Provider may for example use a direct connection to one Service Provider, a indirect “transport mode” connection to a second service provide, a “service transit” indirect connection to a third Service Provider and in addition indirect Hubbing mode may be used to inter-connect to other Service Providers. 

As each Inter-Operator IP-connection may be under control of different agreements with the other Service Provider and/ or IP-Interconnection Intermediate Carrier, it is important that the Service Providers (and IP-Interconnection Intermediate Carrier) can identify not only between which Service Providers a communication is established but also which Inter-Operator IP-connections the communication pertains to. This is in particular important for indirect connections, as it is expected that one single IP interface between a Service Provider and the IP-Interconnection Intermediate Carrier may be used for multiple IP connections.

2 Proposal
It is proposed to add as requirements that 
· It shall be possible to use different indirect connections between Service Providers
· It shall be possible to identify the Inter-Operator connection that is used for a communication.

It is also proposed that the above text is add text clarifying the different Indirect connection modes based on the discussion above.

For assistance to the editor, changes to be introduced in the TR are proposed below

Start of change

4.2
Inter-Operator indirect connection

This scenario is where the IP connection between core networks uses an IP-Interconnection Intermediate Carrier that may have additional functionality (e.g. SIP Proxy). An example is the IPX network. The connection can be made on 3 modes:

· Transport only 

· Service Transit
· Hubbing, 
These modes are further explained below. 
Note: More complex scenarios are possible by concatenating the modes below.
Editor’s note: We may need to do classification of scenarios based on a Service Provider point of view rather than an E2E view as already done.

 4.2.1
Transport Only mode

An indirect connection mode where the IP-Interconnection Intermediate Carrier simply relays the IP traffic from one operator to another or first converts the TDM traffic to IP traffic if required and then relays it. There is no additional functionality in the IP-Interconnection Intermediate Carrier; 

For this mode, the agreement between the two interconnected Service Providers and the IP-Interconnection Intermediate Carrier(s) mainly relates to providing IP connectivity between the two Service Providers in a similar fashion to providing leased transport capacity and it may include the capability to support different levels of QoS.

For each pair of Service Providers interconnected using a Transport Only connection separate agreements with the IP-Interconnection Intermediate Carrier(s) is needed. 

Agreements on service level are established directly between each of the two interconnected Service Providers in a similar fashion as for the Inter-Operator direct connection.
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Figure X1: Service Provider A interconnection to Service Providers B and C using Transport Only connections

4.2.2
Service Transit mode

An indirect connection mode where, in addition to the relaying of IP traffic (following conversion of  the TDM traffic to IP traffic if required), the IP-Interconnection Intermediate Carrier has service awareness and can treat the traffic accordingly;

For this mode, the agreement between the two interconnected Service Providers and the IP-Interconnection Intermediate Carrier(s) includes, besides providing IP connectivity between the two Service Providers, some level of service awareness by the Intermediate Carrier(s). To apply this service awareness, the IP-Interconnection Intermediate Carrier may need to inspect communication services established between the two Service Providers using the Service Transit connection. To perform this inspection, the Intermediate Carrier uses the IP-Interconnection Intermediate Carrier Proxy (IIC-Proxy). The IIC-Proxy may be used to identify to which Service Transit connection a communication service pertains, as well as to some level recognize the service itself. The latter does not imply that service transparency between the two Service Providers cannot be achieved.

For each pair of Service Providers interconnected using a Service Transit  connection, separate agreements with the IP-Interconnection Intermediate Carrier(s) is needed. 

In addition to the Service Transit agreement with the IP-Interconnection Intermediate Carrier(s), the two Service Providers may still have an end-to-end service level agreement directly with each other.
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Figure X2: Service Provider A interconnection to Service Providers D and E using Service Transit connections

4.2.3
Hubbing Mode

An indirect connection mode, where the IP-Interconnection Intermediate Carrier relays the IP traffic (following conversion of the TDM traffic to IP traffic if required) to multiple destinations and provides additional service functionality for the operator including service awareness, destination routing, charging and end-to-end security. 
For this mode each Service Provider has an agreement the with the IP-Interconnection Intermediate Carrier to establish communication service to other Service Providers with which no end-to-end Service Level Agreement need exist between the Service Providers. In doing so, the IP-Interconnection Intermediate Carrier needs be service aware such that the Service Level Agreements with both originating and terminating Service Providers for each can be fulfilled. To apply this service awareness the IP-Interconnection Intermediate Carrier needs to inspect communication services being.provided. To perform this inspection, the Intermediate Carrier uses the IP-Interconnection Intermediate Carrier Proxy (IIC-Proxy). The IIC-Proxy is among other things used to identify the destination  Service Provider and to route the communication service accordingly.
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Figure X3: Service Provider A interconnection to Service Providers X and Y using Hubbing mode
4.2.4
Use of multiple Indirect modes.

A Service Provider may use different types of IP- interconnections to different Service Providers. The Service Provider may for example use a direct connection to one Service Provider, an indirect Transport Only mode connection to a second Service Provider, a Service Transit indirect connection to a third Service Provider and, in addition, indirect Hubbing mode may be used to inter-connect to other Service Providers. 
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Figure X4: Service Provider A interconnection to other Service Providers using different connection modes
In addition, it is expected that Service Providers may wish to use several types of  interconnections between them, e.g. both a direct connection and an indirect connection. It is furthermore expected that a Service Provider may dynamically select which indirect connection modes to use e.g. Transport Only mode” as well as Hubbing mode .

As each Inter-Operator IP-connection may be under control of different agreements with the other Service Provider and/ or IP-Interconnection Intermediate Carrier, it is important that the Service Providers (and IP-Interconnection Intermediate Carrier) can identify not only between which Service Providers a communication is established but also which Inter-Operator IP-connection mode the communication pertains to. This is in particular important for indirect connections, as it is expected that one single IP interface between a Service Provider and the IP-Interconnection Intermediate Carrier may be used for multiple indirect IP connections.

Next change

5.3
Technical requirements


Requirements defined for each service shall be fulfilled in multiservice scenarios where several services are provided over the same IP Service Interconnection. 

Service Providers may use different Inter-Operator connections, e.g. direct or different indirect modes, for each service independently. 

Editor’s note: Service type is just one of the criteria that the Service Provider is using, other criteria should be clarified.

Interconnection Points shall be uniquely defined between each pair of Service Providers (i.e. by means of a SLA), and work in a consistent manner regardless the access network (i.e. fixed, mobile CS, mobile PS) used by the end-user.
The Inter-Operator connection that is for the establishment of  a service between two Service Providers, shall be uniquely identified. To achieve this unique identification, also when multiple modes of indirect interconnections across intermediate networks are used, information about the Intermediate Interconnect Carrier and mode of indirect interconnection may be needed in addition to information about the interconnected service providers.
Transparent E2E IP connectivity and interworking (for both IPv4 and IPv6 addressing schemes) shall be possible in all IP inter-connect scenarios. To achieve this, mechanisms for IP Interworking (e.g. IP address and/or port translation, IP version translation) should be employed. 

Transcoding in the media path shall be possible to enable communication between domains 

It shall be possible to apply load balancing mechanisms and dynamic selection of routes at the interconnection point of a Service Provider’s network.

It shall be possible to monitor QoS parameters to provide real-time evaluation of network performance.

Service Providers must be able to apply static and dynamic policies in the interconnection points, in order to allocate resources and manage traffic accordingly, taking into account different sources of information such as service signalling, network congestion, real-time QoS parameters.

Where required by local regulation or operator policy, emergency calls at an interconnection point: 

-
Are identified emergency calls by the destination (e.g. "112" or SIP URI), or by an indication in the call establishment request;

-
have call establishment requests processed in preference to other call establishment requests in the event of restricted availability of resources;

-
may still be established when ordinary calls meet congestion at the interconnect point.

When the network resources are under load conditions, and where required by local regulation or operator policy, emergency calls and priority calls should have a priority to network resources over "ordinary" calls.

Where required by local regulation or operator policy, priority calls at a point of interconnect:

-
are identified as priority calls by an indication in the call establishment request;

-
have call establishment requests processed in preference to other call establishment requests in the event of restricted availability of resources;

It should be noted that emergency and priority calls do not affect any established calls of any category.

End of change
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