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This contribution proposes a route optimization over the ISC interface.
1. Introduction
According to the current SIP route mechanism, once a proxy is added into the route set, it must remain on the dialog path during the lifetime of the dialog. The mechanism is also applicable for the ASs acting as proxy in the IMS. 
Among IMS services, there is a type of services that is only related with the early dialog, such as the Customized Ring Back Tone service. As these services need to work during the early dialogs, the ASs hosting these services shall be added into the route set. When the early dialogs finish, the ASs will continue to remain on the dialog path even though they don’t take any effect on the service. The messages during the confirmed dialog will pass through the ASs. The handling of the messages will occupy the resource of the ASs, and increase the latency over the ISC interface.
2. Solution analysis
A dialog period is divided into the early dialog and the confirmed dialog. If two different route sets is possible to be built for the different states and to be used according to the dialog state, the problem may be solved.
For example, an AS such as the CRBT AS is included in the early dialog route set and not in the confirmed dialog route set. When a dialog is to be established and in the early dialog, the S-CSCF will route the subsequent requests such as PRACK, UPDATE to the AS, and the AS provides the service such as the customized ring back tone service to the participants. When the dialog state moves to the confirmed state, the S-CSCF will not route the requests such as ACK, BYE to the AS. The AS shall leave this dialog.

The route set is learned through headers like Record-Route. If a proxy wishes to remain on the path of future requests in a dialog created by an initial request, it must insert a Record-Route header field value into the copy before any existing Record-Route header field values
If an AS acting as proxy only wants to remain in the early dialog, it adds an early only indication as the parameter of it own SIP URI in the Record-Route header to indicate that it wishes to works only during the early dialog. If there is no early only indication, it means that the AS will work during the whole dialog. According to the parameter, the virtual route sets for early dialog and confirmed dialog are able to be derived. The early dialog route set is the copy of the dialog route set, and the confirmed dialog route set is formed by removing the Record-Route fields with the early only indication parameter from the dialog route set.
During the early dialog, the S-CSCF shall check if there is the early only indication in the top route header field before the S-CSCF is going to forward the subsequent requests to the related AS. If the early only indication is present, the S-CSCF will forward the requests to this AS. If not, it will skip to check the next possible hop.
During the confirmed dialog, the S-CSCF shall also check the early only indication. If the early only indication is present, the S-CSCF will not forward the requests to this AS, and skip to check the next possible hop. If not, it will forward the requests to this AS.
In addition, when the early dialog finishes, the ASs who have claimed to work only in the early dialog shall leave the dialog and release the related resource.
In this contribution, the optimized SIP route approach is only applied over the ISC interface. It is FFS if there is possibility to apply this approach to the basic SIP protocol.

3. Conclusion
This contribution proposes adding a new text to TS 23.818 and an example is given.

*** The New Text ***

14
Analysis of Route Optimization over ISC
14.1
Problem Description
According to the current SIP route mechanism, once a proxy is added into the route set, it must remain on the dialog path during the lifetime of the dialog. The mechanism is also applicable for the ASs acting as proxy in the IMS. 

Among IMS services, there is a type of services that is only related with the early dialog, such as the Customized Ring Back Tone service. As these services need to work during the early dialogs, the ASs hosting these services shall be added into the route set. When the early dialogs finish, the ASs will continue to remain on the dialog path even though they don’t take any effect on the service. The messages during the confirmed dialog will pass through the ASs. The handling of the messages will occupy the resource of the ASs, and increase the latency over the ISC interface.
14.2
Solution analysis

A dialog period is divided into the early dialog and the confirmed dialog. If two different route sets is possible to be built for the different states and to be used according to the dialog state, the problem may be solved.

For example, an AS such as the CRBT AS is included in the early dialog route set and not in the confirmed dialog route set. When a dialog is to be established and in the early dialog, the S-CSCF will route the subsequent requests such as PRACK, UPDATE to the AS, and the AS provides the service such as the customized ring back tone service to the participants. When the dialog state moves to the confirmed state, the S-CSCF will not route the requests such as ACK, BYE to the AS. The AS shall leave this dialog.

The route set is learned through headers like Record-Route. If a proxy wishes to remain on the path of future requests in a dialog created by an initial request, it must insert a Record-Route header field value into the copy before any existing Record-Route header field values

If an AS acting as proxy only wants to remain in the early dialog, it adds an early only indication as the parameter of it own SIP URI in the Record-Route header to indicate that it wishes to works only during the early dialog. If there is no early only indication, it means that the AS will work during the whole dialog. According to the parameter, the virtual route sets for early dialog and confirmed dialog are able to be derived. The early dialog route set is the copy of the dialog route set, and the confirmed dialog route set is formed by removing the Record-Route fields with the early only indication parameter from the dialog route set.

During the early dialog, the S-CSCF shall check if there is the early only indication in the top route header field before the S-CSCF is going to forward the subsequent requests to the related AS. If the early only indication is present, the S-CSCF will forward the requests to this AS. If not, it will skip to check the next possible hop.

During the confirmed dialog, the S-CSCF shall also check the early only indication. If the early only indication is present, the S-CSCF will not forward the requests to this AS, and skip to check the next possible hop. If not, it will forward the requests to this AS.

In addition, when the early dialog finishes, the ASs who have claimed to work only in the early dialog shall leave the dialog and release the related resource.

In this contribution, the optimized SIP route approach is only applied over the ISC interface. It is FFS if there is possibility to apply this approach to the basic SIP protocol.
An example for terminating session using the optimized route mechanism is given as follows Figure 14.1.
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Figure 14.1: IMS Signalling for a Terminating Session Using Optimized Route Mechanism
1.
The INVITE message is sent to S-CSCF as the result of MT procedure from the originating network.

2.
S-CSCF invokes necessary service logic as appropriate.

3.
S-CSCF forwards INVITE to the Application Server such as the CRBT AS.
4.
The AS decides to remain on the path of the early dialog, and inserts a Record-Route header field value with the early only indication parameter into the copy before any existing Record-Route header field values
5.
The AS sends INVITE back to S-CSCF.
6.
S-CSCF forwards INVITE to P-CSCF.
7.
P-CSCF forwards INVITE to UE.
8.-12.
UE sends SIP 183 (Session Progress) response to the originating network via P-CSCF, S-CSCF and the AS. The route set including the AS SIP URI with the early only indication is created.

13.
The request PRACK/UPDATE is sent to S-CSCF from the originating network.

14.
S-CSCF checks there is an early only indication parameter within the AS SIP URI in the top route header field and the dialog is in early state now, so S-CSCF forwards PRACK/UPDATE to the AS.
15.
The AS sends PRACK/UPDATE back to S-CSCF.

16.
S-CSCF forwards PRACK/UPDATE to P-CSCF.

17.
P-CSCF forwards PRACK/UPDATE to UE.

18.-22.
UE send SIP 200 OK in response to PRACK/UPDATE to the originating network via P-CSCF, S-CSCF and the AS.

23.-27.
UE send SIP 180 Ring response to the originating network via P-CSCF, S-CSCF and the AS.

28.-32.
The user answers the call, and UE accepts the session. UE sends SIP 200 OK response to the originating network via P-CSCF, S-CSCF and the AS. The dialog moves from the early state to the confirmed state.

33.
As the AS has claimed that it only works during the early dialog, so it leaves the session and releases the related resource.

34.
The ACK is sent to S-CSCF as the acknowledgement of the final response 200 OK.

35.
S-CSCF checks there is an early only indication within the AS SIP URI in the top route header field, but the dialog is already in the confirmed state now, so S-CSCF skips the AS and doesn’t forward ACK to the AS. S-CSCF continues to check the next possible hop, and forwards ACK to P-CSCF.

37.
P-CSCF forwards ACK to UE.

38.
The communication is established between two UEs.
39.
The called user hangs on the call first. UE sends BYE to P-CSCF.

40.
P-CSCF forwards BYE to S-CSCF.
41.
Like Step 35, S-CSCF skips the AS and forwards BYE to the next hop in the originating network.

42.
SIP 200 OK in response to BYE is sent to S-CSCF. 

43.-44.
S-CSCF forwards 200 OK to UE via P-CSCF.

14.3
Conclusion
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