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1. Reason of contribution
This contribution proposes to IMS domain entities handle the initial INVITE request according to network capability and policies of service provider. The key assumption of this contribution is that if network has sufficed capability, the network entities shall always accept the initial Invitation request and invoke the network capability to support session establishment. 
The network capability can be supported media types and transcoding capability. 

According to IMS Release 6, network entity in IMS domain would reject the offered media parameters in INVITE request if this entity can not accept the offered media parameters. The UE that offered the media parameters will receive the reason why the media parameters are unaccepted by IMS domain. UE may initiate a new INVITE request and change the media parameters according to the previous response of IMS domain. 

This procedure is quite complex for UE. Through UE initiates the second INVTE request according to SDP parameters provided by originating network, this INVITE request can also be rejected by terminating network. In this case, UE needs to generate the third INVITE request to establish a session. 
The suggestion of this contribution is network entities can include additional media parameters what can represent network capability in INVITE request and forward INVITE request to terminating network. Network entities of terminating network would handle initial SDP parameters and additional media parameters in INVITE request. 

In other word, if Service provider has enough capability to adapt different media parameters between offered media parameters in INVITE request and media parameters of terminating network, the network entity can definitely accept the initial Invitation request and invoke media adapter of network to establish this Session. In this way, session can be always established successful once Service provider has capability.
2. Analyse of IMS Session Establishment Procedure
The procedure shown below copies from TS 23.228 “5.7a.2 Procedures for the establishment of sessions without preconditions - no resource reservation required before session becomes active”. Author added some notes and marked them in different colour in procedure. 
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1.
UE#1 sends the SIP INVITE request, containing an initial SDP, to the P‑CSCF#1 determined via the P‑CSCF discovery mechanism. The initial SDP may represent one or more media for a multi-media session. It should be noted that a media offer without preconditions in general implies that the offering entity might expect to receive incoming media for any of the offered media as soon as the offer is received by the other endpoint. Therefore either an existing IP-CAN bearer is assumed to be available for use or the application is implemented such that incoming media is not expected until some later point in time.

2.
P‑CSCF#1 forwards the INVITE request to S‑CSCF#1 along the path determined upon UE#1's most recent registration procedure. 

Note: As description in TS 24.229, P-CSCF#1 shall reject the INVITE request according to local policies at this step. The alternative handling can be P-CSCF examine the SDP parameters, in addition, P-CSCF may include additional SDP parameter indicating network capability if the network capability can support session establishing successfully. Due to initial SDP and additional SDP parameter can be labelled, network#2 can distinguish initial SDP and additional SDP parameters of network#1. 
3.
Based on operator policy S‑CSCF#1 validates the user's service profile and may invoke whatever service control logic is appropriate for this INVITE request. This may include routing the INVITE request to an Application Server, which processes the request further on.

Note: As description in TS 24.229, S-CSCF shall reject the INVITE request according to local policies at this step. The alternative handling can be P-CSCF examine the SDP parameters, in addition, P-CSCF may include additional SDP parameter indicating network capability. Initial SDP and additional SDP parameter can be labelled. Therefore, network#2 can distinguish initial SDP and additional SDP parameters of network#1.
4.
S‑CSCF#1 forwards INVITE request to I‑CSCF#2.

5.
I‑CSCF#2 performs Location Query procedure with the HSS to acquire the S‑CSCF address of the destination user (S‑CSCF#2).

6.
I‑CSCF#2 forwards the INVITE request to S‑CSCF#2.

7.
Based on operator policy S‑CSCF#2 validates the user's service profile and may invoke whatever service control logic is appropriate for this INVITE request. This may include routing the INVITE request to an Application Server, which processes the request further on.

Note: As description in TS 24.229, S-CSCF#2 shall examine SDP parameters in the INVITE request according to local policies at this step. These SDP parameters contain initial SDP parameters and additional media parameters. The alternative handling can be S-CSCF#2 examine the SDP parameters, in addition, P-CSCF may include additional SDP parameter indicating terminating network capability. 
8.
S‑CSCF#2 forwards the INVITE request to P‑CSCF#2 along the path determined upon UE#2's most recent registration procedure.

9.
Based on operator policy P‑CSCF#2/PDF may authorize the resources necessary for this session. The media authorization token is generated at this step.

Note: As description in TS 24.229, P-CSCF#2 shall examine SDP parameters in the INVITE request according to local policies at this step. These SDP parameters contain initial SDP parameters and additional media parameters. The alternative handling can be P-CSCF#2 examine the SDP parameters, in addition, P-CSCF#2 may include additional SDP parameter indicating network capability. 
10.
P‑CSCF#2 forwards the INVITE request to UE#2. The INVITE request may contain the media authorization token.

11. - 16.
UE#2 may optionally generate a ringing message towards UE#1.

17.
UE#2 may reserve a dedicated IP-CAN bearer for media based on the media parameters received in the SDP offer. Note that the sequential ordering of 17 and 18. does not indicate that these steps are necessarily performed one after the other. If step 18 is performed before step 17 is finished, UE#2 shall use an existing IP-CAN bearer to send and receive media unless the application is such that a new bearer is not needed until some later point in time. If step 17 is performed successfully, media are sent and received by UE#2 on the dedicated IP-CAN bearer.

18.
UE#2 accepts the session with a 200 OK response. The 200 OK response is sent to P‑CSCF#2.

19. - 22.
The 200 OK response traverses back to UE#1.

23.
Based on operator policy P‑CSCF#1/PDF may authorize the resources necessary for this session. The media authorization token is generated at this step.

24.
P‑CSCF#1 forwards the 200 OK response to UE#1. The 200 OK response may contain the media authorization token.

25. - 29.
UE#1 acknowledges the 200 OK with an ACK, which traverses back to UE#2.

30.
UE#1 may reserve a dedicated IP-CAN bearer for media based on the media parameters received in the SDP answer. Note that the sequential ordering of 25. and 30. does not indicate that these steps are necessarily performed one after the other. If step 30. is performed successfully, media are sent and received by UE#1 on the reserved dedicated IP-CAN bearer. UE#1 may also use an existing IP-CAN bearer to send and receive media.
3. Alternative Session Establishment Procedure
3.1 Originating Part

When UE#1 initiates an INVITE request, P-CSCF#1 or S-CSCF#1 shall validate the SDP parameters.
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Originating Part Procedure

1. UE#1 sends the SIP INVITE request, containing an initial SDP, to the P‑CSCF#1 determined via the P‑CSCF discovery mechanism.
2. P‑CSCF#1 forwards the INVITE request to S‑CSCF#1 along the path determined upon UE#1's most recent registration procedure. P-CSCF#1 can include additional media parameters according to configuration of Service Provider. Additional media parameters are labelled as originating network in SDP body.
3. Based on operator policy S‑CSCF#1 validates the user's service profile and may invoke whatever service control logic is appropriate for this INVITE request. This may include routing the INVITE request to an Application Server, which processes the request further on. 
S-CSCF#1 shall examine the media types, codec, and other SDP parameters in initial SDP according to local policies. Note: Local policies should consider network capability. If network capability supports media types and codec, S-CSCF#1 can include additional media parameters according to configuration of Service Provider. Additional media parameters are labelled as originating network in SDP body that is same as added by P-CSCF#1. 
4. S-CSCF#1 routes the INVITE request. This INVITE request includes SDP offer and new SDP parameters represented network capability.

3.2 Terminating Part
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Terminating Part Procedure

1. Based on operator policy S‑CSCF#2 validates the user's service profile and may invoke whatever service control logic is appropriate for this INVITE request. Invitation request can include initial SDP parameters of UE#1 and additional SDP parameters of network#2. S-CSCF#2 can distinguish initial SDP parameters and additional SDP parameters.
2. S-CSCF#2 can examine initial SDP media parameters and additional SDP media parameters in INVITE request according to local policies. If network capability supports media types and codec, S-CSCF#2 can include additional media parameters according to configuration of Service Provider. Additional media parameters are labelled as terminating network in SDP body. 

3. S-CSCF#2 forwards INVITE request to P-CSCF#2. P-CSCF#2 can also examine initial media parameters and two additional media parameters in INVITE request and include additional media parameters according to configuration of Service Provider.
4. P-CSCF#2 forwards INVITE request to UE#2. According to media parameters, UE#2 can answer the preferred media parameters negotiated in the session. 

Generally, if originating and terminating network have capability to establish session, network can include additional media parameters what can be used in session and forward this INVITE request to invited UE. 

4. Conclusion

Service providers always have abundant network capability. The suggestion of this contribution is that originating network entities (S-CSCF#1 and P-CSCF#1) include additional media parameters that represent network capability in initial INVITE request and forward INVITE request to invited party. In this way, if terminating network can not support initial media parameters in INVITE request, terminating network entities (S-CSCF#2 and P-CSCF#2) would allow to establish a session due to supporting additional media parameters. In this case, originating or terminating network shall have transcode capability. This alternative procedure can reduce some repeated steps in session establishment.
If network supports this procedure suggested in this contribution, the benefits can be the rate of successful session establishment will increase, delay of session establishment will reduce and experience of IMS user will increase. 
The disadvantage of this alternative session establishment procedure is that network should provide transcode function in user plane after session is established. The cost of transcoding may be considered though the cost can be covered by benefits. Comparing with benefits of alternative session establishment procedure, service provider can set up communication successfully and reduce steps of session establishment procedure. Additionally this contribution would like to point out that user’s subscription may be considered before network entities include additional media parameters. Additional network capability in session may be recorded as charging information. 
The contribution is for discussion. The further handling will be done according to comments and advices in discussion. If delegates have any comment and advice, it will be welcome! 
5. Proposal
The suggestion of this contribution is to add a new section to analyse the impact to IMS session establishment procedure So TR 23.818v0.3.0 need include some new wording on this alternative procedure.
========================The Start of the first change=====================================

4.2.3
Alternative Session Establishment Procedure
4.2.3.1
Alternative Session Establishment Procedure 
The purpose of this alternative session establishment procedure is to increase rate of successful session establishment and reduce number of steps of session establishment procedure. Generally, if originating and terminating network have capability to establish session, network can include additional media parameters what can be used in session and forward this INVITE request to invited UE. 

The alternative session establishment procedure proposes to P-CSCF and S-CSCF can provide network capability during session establishment according to Service Provider’s policy and/or subscription. Network capability is just used in User Plane and subscribe may charge for additional network capability, 
4.2.3.1.1 Originating Part 
When UE#1 initiate an INVITE request, P-CSCF#1 or S-CSCF#1 shall validate the SDP parameters. In procedure below, S-CSCF#1 validates SDP parameters but P-CSCF#1 can also validate SDP parameters as S-CSCF#1. The originating part, P-CSCF#1 and/or S-CSCF#1 include additional media parameters in INVITE request. These media parameters should represent the network capability and be labelled as originating network.
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Figure x.x: Originating part of alternative session establishment Procedure

1. UE#1 sends the SIP INVITE request, containing an initial SDP, to the P‑CSCF#1 determined via the P‑CSCF discovery mechanism.
2. P‑CSCF#1 forwards the INVITE request to S‑CSCF#1 along the path determined upon UE#1's most recent registration procedure. P-CSCF#1 can include additional media parameters according to configuration of Service Provider. Additional media parameters are labelled as originating network in SDP body.

3. Based on operator policy S‑CSCF#1 validates the user's service profile and may invoke whatever service control logic is appropriate for this INVITE request. This may include routing the INVITE request to an Application Server, which processes the request further on. 

S-CSCF#1 shall examine the media types, codec, and other SDP parameters in initial SDP according to local policies. Note: Local policies should consider network capability. If network capability supports media types and codec S-CSCF#1 can include additional media parameters according to configuration of Service Provider. Additional media parameters are labelled as originating network in SDP body that is same as added by P-CSCF#1. 

4. S-CSCF#1 routes the INVITE request. This INVITE request includes SDP offer and new SDP parameters represented network capability.

4.2.3.1.2 Terminating Part
P-CSCF#2 or S-CSCF#2 shall validate initial SDP parameters and additional Media parameters. In the terminating part, P-CSCF#2 and/or S-CSCF#2 include additional media parameters in INVITE request. These media parameters should represent the network capability and be labelled as terminating network.


[image: image5]
Figure x.x: Terminating part of alternative session establishment Procedure

1. Based on operator policy S‑CSCF#2 validates the user's service profile and may invoke whatever service control logic is appropriate for this INVITE request. Invitation request can include initial SDP parameters of UE#1 and additional SDP parameters of network#1. S-CSCF#2 can distinguish initial SDP parameters and additional SDP parameters.

2. S-CSCF#2 can examine initial SDP media parameters and additional SDP media parameters in INVITE request according to local policies. If network capability supports media types and codec, S-CSCF#2 can include additional media parameters according to configuration of Service Provider. Additional media parameters are labelled as terminating network in SDP body. 

3. S-CSCF#2 forwards INVITE request to P-CSCF#2. P-CSCF#2 can also examine initial media parameters and two additional media parameters in INVITE request and include additional media parameters according to configuration of Service Provider.

4. P-CSCF#2 forwards INVITE request to UE#2. According to media parameters, UE#2 can answer the preferred media parameters negotiated in the session. 

========================The End of the second change===================================
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