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Introduction
The Optimal Media Routing (OMR) part of the Feasibility Study on Local Breakout and Optimal Routing has yet to progress and so this contribution proposes a set of use cases that should be used to guide the OMR feasibility study going forward.
Discussion
The following sub-sections describe use cases to be included in the OMR feasibility study. The figure below shows a configuration of networks that is used as the basis for the use cases.

In this example the transit network (TR) provides interconnect between all of the other networks. The dotted line shows the media path without OMR procedures.

In each of the following use cases:

· A network, in this context, is a network bounded by IBCF’s/TRGW’s.

· The signalling path is not shown
· It is a precondition that services are subject to local breakout
It should be noted that all of the configurations are examples only, and other configurations are possible.
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Figure 1: 
Common Transit Network
In this example the transit network provides interconnect between all of the other networks. In the figure below, if a connection exists between Serving A and B then the alternative optimized media path is possible, as shown.
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Figure 2: 
Common Serving Network

In this example the transit network provides interconnect between all of the other networks. A common serving network is being used by both users, allowing the media path to stay within the same network. 
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Figure 3: 

The media path may be further optimized where the users are in the same residential or enterprise network (see figure 3a). The priority for support of this futher optimization is lower than for supporting the optimization through the serving network.
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Figure 3a:
Two Transit Networks (1)

In this example TR-1 provides interconnect between all of the other networks but for restricted scenarios in the case of Home A and Home B, so TR-2 also provides interconnect between those networks.
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Figure 4: 
Two Transit Networks (2)

In this example TR-1 provides interconnect between Serving A and the two home networks and TR-2 provides interconnect between Serving B and Home B only.

The optimal media path will depend on which connections are available between networks. The media path shown by the solid line is certainly possible, and more optimal paths are possible. For example, if there is a connection available between TR-1 and TR-2 then the path via Home B can be eliminated. 
Other optimizations are possible. They are dependent on connections existing between networks and  are shown in the following sub-section.
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Figure 5: 
Two Transit Networks (2)) – Alternative optimizations
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Figure 6: Connection between TR-1 and TR-2

[image: image8.emf]TR-2

Home A Home B

TR-1

Serving B Serving A

User A User B

Unoptimized 

media path

Optimized 

media path


Figure 7: Connection between TR-1 and Serving B
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Figure 8: Connection between TR-2 and Serving A
Four transit networks

In this example the four transit networks are fully interconnected. This is envisaged as a likely scenario since each of the home and serving networks is served by a transit network and each of the transit networks is interconnected with the others. An optimization avoiding Home B will always be possible.
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Figure 9:
The alternative optimization shown below is dependent on a connection existing between Serving A and TR-4. Other optimizations are possible, depending on addtional connections existing between home/serving networks and transit networks.
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Figure 9a:
User performs SC
In this example TR-1 provides interconnect between all of the other networks but for restricted scenarios in the case of Home A and Home B, so TR-2 also provides interconnect between those networks.

If User A changes serving network (using Service Continuity procedures as specified in TS 23.237) the new un-optimized and optimized media paths will be via Serving A’.
It is also possible that Serving A and Serving A’ are connected to different transit networks.
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Figure 10: Before Service Continuity
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Figure 10a: After Service Continuity
User splits media across access networks

In this example TR-1 provides interconnect between all of the other networks but for restricted scenarios in the case of Home A and Home B, so TR-2 also provides interconnect between those networks.

User A is using both Serving A1 and Serving A2 to carry media, one for audio and one for video.
It is also possible that Serving A1 and Serving A2 are connected to different transit networks.


[image: image14.emf]Serving 

A2

TR-2

Home A Home B

TR-1

Serving B

Serving 

A1

User A User B

Unoptimized 

audio path

Optimized 

audio path

Unoptimized 

video path

Optimized 

video path


Figure 11: 
Media server in Home A

This use case may occur in the case of a conference call being hosted in User A’s home network. TR-1 provides interconnect between all of the other networks, but configurations involving more than one transit network are also possible.
An MRF exists in User A’s Home network. The path from User A to the MRF is already optimal but the path from User B to the MRF can be optimized by eliminating the loop through User B’s Home network.
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Figure 12: 
No Transit networks

In this example no interconnect networks are used.

The optimal media path will depend on which connections are available between networks. The dotted line shows the unoptimized meadia path. The solid line traversing all of the networks is the case where no optimization is possible because there are no other interconnections. More optimal paths are shown by the solid lines. For example, if there is a connection available between Home A and Serving B then the loop through Home B can be eliminated.
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Figure 13: 
Proposed Changes

The following changes are proposed to be made against 23.894 v0.3.1. [Essentially a copy of the text and figures above.
**** Start of change 1 ****
7
Scenarios and Solutions for optimal routing of media

Editor’s Note: This section i) will identify the possible scenarios where the selection of an alternative media path (i.e. different to the signalling path) provides benefits to IMS operators by reducing the number of network entities in the media path and ii) will document the detailed reference architectures, including network elements, interfaces and reference points, suitable to carry out the identified scenarios.

7.1
Scenarios

7.1.1
Discussion

The following clauses describe use cases to be included in the OMR feasibility study. Figure 7.1.1-1 below shows a configuration of networks that is used as the basis for the use cases.

In this example the transit network (TR) provides interconnect between all of the other networks. The dotted line shows the media path without OMR procedures.

In each of the following use cases:

-
A network, in this context, is a network bounded by IBCF’s/TRGW’s.

-
The signalling path is not shown
-
It is a precondition that services are subject to local breakout

It should be noted that all of the configurations are examples only, and other configurations are possible.
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Figure 7.1.1-1: Example of network configuration
7.1.2
Common Transit Network

In this example the transit network provides interconnect between all of the other networks. In figure 7.1.2-1 below, if a connection exists between Serving A and B then the alternative optimized media path is possible, as shown.


[image: image18.emf]Home A Home B

TR

Serving B Serving A

User A User B

Unoptimized 

media path

Optimized 

media path

Alternative 

optimized 

media path


Figure 7.1.2-1: Common transit network example configuration
7.1.3
Common Serving Network

In this example the transit network provides interconnect between all of the other networks. A common serving network is being used by both users, allowing the media path to stay within the same network. 
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Figure 7.1.3-1: Common serving network example configuration 

The media path may be further optimized where the users are in the same residential or enterprise network (see figure 7.1.3-2). The priority for support of this futher optimization is lower than for supporting the optimization through the serving network.
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Figure 7.1.3-2: Users in same residential/enterprise network
7.1.4
Two Transit Networks (1)

In this example TR-1 provides interconnect between all of the other networks but for restricted scenarios in the case of Home A and Home B, so TR-2 also provides interconnect between those networks.
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Figure 7.1.4-1: Two transit networks example configuration (1)
7.1.5 Two Transit Networks (2)
7.1.5.1
Two Transit Networks (2) – Example optimization
In this example TR-1 provides interconnect between Serving A and the two home networks and TR-2 provides interconnect between Serving B and Home B only.

The optimal media path will depend on which connections are available between networks. The media path shown by the solid line is certainly possible, and more optimal paths are possible. For example, if there is a connection available between TR-1 and TR-2 then the path via Home B can be eliminated. 

Other optimizations are possible. They are dependent on connections existing between networks and  are shown in the clause 7.1.5.2.
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Figure 7.1.5.1-1: Two transit networks example configuration (2)
7.1.5.2
Two Transit Networks (2) – Alternative optimizations
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Figure 7.1.5.2-1: Connection between TR-1 and TR-2
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Figure 7.1.5.2-2: Connection between TR-1 and Serving B
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Figure 7.1.5.2-3: Connection between TR-2 and Serving A
7.1.6
Four transit networks

In this example the four transit networks are fully interconnected. This is envisaged as a likely scenario since each of the home and serving networks is served by a transit network and each of the transit networks is interconnected with the others. An optimization avoiding Home B will always be possible.
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Figure 7.1.6-1: Four transit networks example configuration
The alternative optimization shown below is dependent on a connection existing between Serving A and TR-4. Other optimizations are possible, depending on addtional connections existing between home/serving networks and transit networks.
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Figure 7.1.6-2: Oprimization when connection exists between Serving A and TR-4
7.1.7
User performs SC
In this example TR-1 provides interconnect between all of the other networks but for restricted scenarios in the case of Home A and Home B, so TR-2 also provides interconnect between those networks.

If User A changes serving network (using Service Continuity procedures as specified in TS 23.237) the new un-optimized and optimized media paths will be via Serving A’.
It is also possible that Serving A and Serving A’ are connected to different transit networks.
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Figure 7.1.7-1: Before Service Continuity
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Figure 7.1.7-2: After Service Continuity
7.1.8
User splits media across access networks

In this example TR-1 provides interconnect between all of the other networks but for restricted scenarios in the case of Home A and Home B, so TR-2 also provides interconnect between those networks.

User A is using both Serving A1 and Serving A2 to carry media, one for audio and one for video.
It is also possible that Serving A1 and Serving A2 are connected to different transit networks.
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Figure 7.1.8-1: User splits media across access networks example configuration 
7.1.9
Media server in Home A

This use case may occur in the case of a conference call being hosted in User A’s home network. TR-1 provides interconnect between all of the other networks, but configurations involving more than one transit network are also possible.
An MRF exists in User A’s Home network. The path from User A to the MRF is already optimal but the path from User B to the MRF can be optimized by eliminating the loop through User B’s Home network.
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Figure 7.1.9-1: Media server in Home A example configuration
7.1.10
No Transit networks

In this example no interconnect networks are used.

The optimal media path will depend on which connections are available between networks. The dotted line shows the unoptimized meadia path. The solid line traversing all of the networks is the case where no optimization is possible because there are no other interconnections. More optimal paths are shown by the solid lines. For example, if there is a connection available between Home A and Serving B then the loop through Home B can be eliminated.
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Figure 7.1.10-1: No transit networks example configuration
7.2
Alternative 1

** End of change 1 ****
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The height of the text box and its associated line increases or decreases as you add text. To change the width of the comment, drag  the side handle.
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The height of the text box and its associated line increases or decreases as you add text. To change the width of the comment, drag  the side handle.
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The height of the text box and its associated line increases or decreases as you add text. To change the width of the comment, drag  the side handle.
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The height of the text box and its associated line increases or decreases as you add text. To change the width of the comment, drag  the side handle.
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The height of the text box and its associated line increases or decreases as you add text. To change the width of the comment, drag  the side handle.
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The height of the text box and its associated line increases or decreases as you add text. To change the width of the comment, drag  the side handle.
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The height of the text box and its associated line increases or decreases as you add text. To change the width of the comment, drag  the side handle.
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The height of the text box and its associated line increases or decreases as you add text. To change the width of the comment, drag  the side handle.
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The height of the text box and its associated line increases or decreases as you add text. To change the width of the comment, drag  the side handle.
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The height of the text box and its associated line increases or decreases as you add text. To change the width of the comment, drag  the side handle.
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