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Introduction

The scope of TR 22.893 cover inter-operator IP Interconnection of Services for the support of Multimedia services provided by IMS and for legacy voice and video PSTN/PLMN services transported over IP infrastructure (e.g. VoIP). 

Although not clearly stated in 22.893, it is expected that from a service provider perspective it should  be possible of using different IP based interconnects for the Circuit switched core network (CS-CN) and the IP multi-media core network IM-CN, as well as being capable of using common interconnects to both the IM-CS and the CS-CN.
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In the latter case it is essential for an incoming communication that it is possible to distinguish whether it relates to circuit switched services transported over IP or to IP Multi media services, such that the incoming communication can be directed to the CS-CN or IM-CN as appropriate
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When there exist networks that support both CS and IMS services, as well as networks that only support a single type of service (e.g. CS only services), then there is a need for interworking between CS domain services and IM domain services. One basic example of service interworking would be between CS voice service and IMS MMTel service.

There are three points where service interworking could occur

· Originating network

· Intermediate Carrier network

· Terminating network

The above raises some questions 

1. Where can interworking occur?

2. How are the Interworking capabilities of the Intermediate Carrier advertised to Network Operators?

What role does the SLA play in this area and for which Intermediate network Modes?

3. How does the Intermediate Carrier determine whether Interworking should be applied for the current session?

How is the originating domain (CS or IM) identified from the SIP signalling?

Does the Intermediate Carrier have knowledge about the domains of Network B?

Does the Intermediate Carrier have knowledge about the domains of individual Users of Network B?

4. Can one Intermediate Carrier make use of the Interworking Capabilities of another Carrier?
These areas need to be studied.

Proposal
It is proposed to add a requirement to clearly identify that it shall be possible to use a common IP-based interconnection for both CS and IMS traffic as indicated below.
It is proposed to add use cases and requirements to identify Intermediate network behaviour for interworking between CS and IMS traffic as indicated below. 
Start of change

4.4
Interconnect use cases
4.4.1 Interconnect use case for interworking between CS and IM-services
When there exist networks that support both CS and IMS services, as well as networks that only support a single type of service (e.g. CS only services), then there is a need for interworking at the service level between CS domain services and IM domain services. One basic example of service interworking would be between CS voice service and IMS MMTel service.

This service interworking can be an important capability, particularly during periods of migration between CS networks and IMS networks. During this migration period, some Operator Networks may support IMS-based services only while other Network operators may support the corresponding service over legacy PLMN only. 

In general, use of an interworking capability will reduce the functionality of the overall E2E user service. The possibility to have the session on the same E2E service should be used whenever possible; Interworking should only be invoked when necessary.

As a basis for these use cases it is assumed that the Inter-operator IP-Interconnection between the two Service Providers uses the same IP interconnection for both circuit switch services and IP multimedia services as shown in Figure X
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Figure 1: One IP-interconnection used to interconnect both CS- and IM-Core Networks
Some basic interworking scenarios are shown below
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Figure 2:  Call from a CS user of operator A to User of operator B (supporting CS only)

In this case no service inter working between the CS services provided by Operator A and the CS service provided by Operator B is needed (assuming the same set of services is supported), and the call should be delivered as an end-to-end CS call 
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Figure 3:  Call from an IMS user of operator A to User of operator B (supporting CS only)
In this case inter-working between the IMS services provided by Operator A and the CS service provided by Operator B is needed to provide end-to-end connectivity between the two users. 
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Figure 4:  Call from an IMS user of operator A to IMS User of operator B (supporting IMS only)

In this case no inter-working between the IMS services provided by Operator A and the IMS service provided by Operator B is needed, and the call should be delivered as an end-to-end Multimedia call
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Figure 5:  Call from an CS user of operator A to IMS User of operator B (supporting IMS only)

In this case inter-working between the CS services provided by Operator A and the IM service provided by Operator B is needed to provide end-to-end connectivity between the two users.

The scenarios above show that there are different options for where interworking occurs. There is a need to understand what information is used by the network to determine where and how interworking should occur. This information could be in the form of Service agreements and/or part of the signalling for a session.

Where and how inter-working can be performed or avoided for these and other use case need be studied and further explored in the context of the different interconnect scenarios, such that the relevant requirement can be identified. These use cases are described in the clauses below.
Editor’s note: It needs to be clarified how the above use cases relate to the “Indirect Connection” modes described in section  4.2.
4.4.2 Use Cases for Transport Mode Connections

The typical Agreements involving Operators and Intermediate Carriers for Transport Mode connections are described in clause [X.X].

Use Case - Operator B has CS services only

Pre-Condition

Network A has CS and IMS domain services, Network B has CS domain services only.

Transport agreement exists between Operator A, Intermediate Carrier and Operator B

Service Level agreement between Operator A and Operator B is :-


Only CS services are supported on the Interconnect

Call Flow
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Figure 6: transport mode, no interworking

Network A is aware that the call originates in CS domain and no interworking is performed. 
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Figure 7: transport mode, originating network interworking

Network A is aware that the call originates in IM domain, and based upon Agreement performs interworking between the originating IMS service and the terminating CS service.

Use Case – Operator B has CS services only, SLA covers CS & IM

Pre-Condition

Network A has CS and IMS domain services, Network B has CS domain services only.

Transport agreement exists between Operator A, Intermediate Carrier and Operator B

Service Agreement between Operator A and Operator B is :-


Both CS and IMS services are supported on the Interconnect

Call Flow
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Figure 8: transport mode, no interworking

Network A is aware that the call originates in CS domain and no interworking is performed.  Network B delivers the call to UE-B and no interworking is performed.
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Figure 9: transport mode, terminating network interworking

Network A is aware that the call originates in IM domain, and based upon SLA no  interworking is performed. Network B identifies from the incoming session signalling that the call originates in IM domain and performs interworking between the originating IMS service and the terminating CS service.
4.4.3  Use Cases for Service Transit mode Connections

The typical Agreements involving  Operators and Intermediate Carriers for Service Transit Mode connections are described in clause [X.X].

The use case for Service transit connection mode are similar to those for transport only connection mode, because in both cases a service aware agreement exists between Operator A and Operator B. However, the Service Transit mode ensures that the Intermediate Carrier is service aware, and so it is possible for Operators to delegate the interworking capability to the Intermediate Carrier.

Use Case – Operator B has CS services only, Interworking handled by Operator A

Pre-Condition

Network A has CS and IMS domain services, Network B has CS domain services only.

Service Agreement between Operator A and Operator B is :-


Only CS services are supported on the Interconnect

Service Agreement between Operator A and Intermediate Carrier is :-


Basic Service Transit with no interworking

Call Flow
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Figure 10: service transit mode, no interworking

Network A is aware that the call originates in CS domain and no interworking is performed before the session is delivered to the Intermediate Carrier.  Based upon the incoming signalling, the Intermediate Carrier determines that interworking is not needed and no interworking is performed.
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Figure 11: service transit mode, originating network interworking

Network A is aware that the call originates in IM domain and based upon Agreements performs interworking between the originating IMS service and the terminating CS service. Based upon the incoming signalling, the Intermediate Carrier determines that interworking is not needed and no interworking is performed.
Use Case – Operator B has CS services only, Interworking delegated to Intermediate Carrier

Pre-Condition

Network A has CS and IMS domain services, Network B has CS domain services only.

Service Agreement between Operator A and Operator B is :-


Only CS services are supported on the Interconnect

Service Agreement between Operator A and Intermediate Carrier is :-


All CS and IMS services are supported on the Interconnect


Intermediate Carrier agrees to perform Interworking on behalf of Operator A for all services

Call Flow
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Figure 12: service transit mode, no interworking

Network A is aware that the call originates in CS domain and no interworking is performed as the session is delivered to the Intermediate Carrier.  The Intermediate Carrier identifies from the incoming session signalling that the session originates in the CS domain. The Intermediate Carrier acts transparently, and no interworking is performed.
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Figure 13: service transit mode, Intermediate network interworking

Network A is aware that the call originates in IM domain and no interworking is performed as the session is delivered to the Intermediate Carrier. The Intermediate Carrier identifies from the incoming session signalling that the session originates in the IM domain and based upon Service Agreements performs interworking between the originating IMS service and the terminating CS service.

4.4.4 Use Cases for Hubbing mode Connections

The typical Agreements involving  Operators and Intermediate Carriers for Hubbing Mode connections are described in clause [X.X].

The use case for Hubbing mode connections place more responsibility upon the Intermediate Carrier because there is no agreement between Operator A and Operator B. Indeed, Operator A may not have determined who the destination operator is. 

Use Case – CS & IM Domains, Fully Transparent Intermediate Carrier
Pre-Condition

Network A has a CS and IMS domain, Network B has a CS and IMS domain.

Service Agreement between Operator A and Intermediate Carrier is :-


All CS and IMS domain services are supported on the Interconnect


Intermediate Carrier agrees to perform Interworking on behalf of Operator A for all services

Service Agreement between Operator B and Intermediate Carrier is :-


All CS and IMS domain services are supported on the Interconnect


Intermediate Carrier agrees to perform Interworking on behalf of Operator B for all services

Call Flow

For all sessions between Network A & Network B, the Intermediate Carrier should act transparently and not perform any Interworking. CS sessions should be identified by the Intermediate Carrier and delivered to the CS domain of Network B. IMS sessions should be identified by the Intermediate Carrier and should be delivered to the IM domain of Network B.

Use Case – Operator A has CS & IM Domains, Operator B has CS Domain, Interworking
Pre-Condition

Network A has a CS and IMS domain services, Network B has a CS domain services.

Service Agreement between Operator A and Intermediate Carrier is :-


All IMS domain services are supported on the Interconnect


Intermediate Carrier agrees to perform Interworking on behalf of Operator A for all services

Service Agreement between Operator B and Intermediate Carrier is :-


All CS domain services are supported on the Interconnect


Intermediate Carrier agrees to perform Interworking on behalf of Operator B for all services

Call Flow
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Figure 14: Hubbing mode, Intermediate network interworking

All (IM) sessions from Network A to Network B require Interworking. The IM sessions are delivered to the Intermediate Carrier. The Intermediate Carrier identifies that the incoming session is an IM session and based upon Agreements attempts to perform interworking.  For sessions that can be interworked, the session is delivered to the CS domain of Network B. Some IM sessions may not be interworked if there is no equivalent in the CS domain.

Use Case – Operator A has IM Domain, Operator B has CS Domain, No Interworking
Pre-Condition

Network A has a IMS domain services, Network B has a CS domain services.

Service Agreement between Operator A and Intermediate Carrier is :-


All IMS domain services are supported on the Interconnect


Intermediate Carrier provides basic Hubbing for Operator A, but interworking is not provided

Service Agreement between Operator B and Intermediate Carrier is :-


All CS domain services are supported on the Interconnect


Intermediate Carrier provides basic Hubbing for Operator B, but interworking is not provided

Call Flow
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Figure 15: Hubbing mode, no interworking

All (IM) sessions from Network A to Network B require Interworking but no interworking point is defined. Some or all IM sessions towards Network B may fail.

Use Case – CS & IM Domains, IMS voice Interworking
Pre-Condition

Network A has a CS and IMS domain, Network B has a CS and IMS domain.

Service Agreement between Operator A and Intermediate Carrier is :-


All CS and IMS services are supported on the Interconnect


Intermediate Carrier agrees to perform Interworking on behalf of Operator A for all services

Service Agreement between Operator B and Intermediate Carrier is :-


All CS services are supported on the Interconnect


All IMS services except Voice are supported on the Interconnect


Intermediate Carrier agrees to perform Interworking on behalf of Operator B for all services

Call Flow
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Figure 16: Hubbing mode, Intermediate network interworking for IMS voice

CS sessions from Network A to Network B do not require Interworking by the Intermediate Carrier, and should be delivered to the CS domain of Network B.

IMS non-voice sessions from Network A to Network B do not require Interworking by the Intermediate Carrier, and should be delivered to the IM domain of Network B

IMS voice sessions from Network A to Network B do require Interworking by the Intermediate Carrier, and should be delivered to the CS domain of Network B

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 direct or 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.
It shall be possible to use one single IP interconnection between a pair of Service Providers for both IP multimedia services and legacy circuit-switch services at the same time.

It shall be possible for the IP Interconnection Intermediate Carrier to identify whether a communication pertains to a circuit switched service or an IP Multimedia service. This allows the Intermediate Carrier to perform routing to the correct interconnect when necessary.
It shall be possible for the IP Interconnection Intermediate Carrier to identify whether a communication pertains to a circuit switched service or a particular IP Multimedia service (e.g. MMTel, PSTN emulation). This allows the Intermediate Carrier to perform Interworking when necessary and if allowed by the Service Provider.
It shall be possible for the terminating Service Provider to identify whether a communication pertains to a circuit switched service or an IP Multimedia service. This allows the terminating Service Provider supporting both a Circuit-switched core network and an IP Multimedia Core network to direct the call to the appropriate domain.

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.
5.X Interworking requirements

Where a bi-lateral agreement exists between two Service Providers, the interworking capability shall be provided by the Service Providers where necessary.

In the case of a Service Transit mode connection, the interworking capability may be delegated by the Service Provider to the Intermediate Carrier.

For Hubbing mode connections, the Intermediate Carrier may, if allowed by the Service Provider, provide interworking between CS and IM domain services when necessary.
End of change

3GPP
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