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1. Introduction
The objective of TR 23.818 is to analyze possible optimisations and enhancements to IMS for real-time communication (IMS multimedia telephony).

The call flows in this section describe the behavior of UEs under various conditions for setting up real time services like VoIP and Video telephony etc. 
These call flows add more options and elaborate on the existing call flows described in Section 4.2.2: Session Establishment in IMS. These options are already covered by the CT working group in TR 24.930, under the Section 5 titled “Signaling Flows for Session Initiation”.
It is proposed that all of these options be considered for optimization of session establishment for real time services.

2. Proposed Solution Highlight

The following scenarios are considered for the session establishment process:

· Scenario 1: Originating UE has resources ready before sending INVITE, terminating UE has resources ready before sending the first provisional response; (corresponds to A1 and B1 in Figure 4.5, TR 23.818)
· Scenario 2: Originating UE has resources ready before sending INVITE, terminating UE does not have resources ready before sending the first provisional response; 
· An alternative flow for this scenario is A1 and B2 in Figure 4.5, TR 23.818)
· Scenario 3: Originating UE does not have resources ready before sending INVITE, terminating UE has resources ready before sending the first provisional response; (corresponds to A2 or A3 and B1 in Figure 4.5, TR 23.818)
· Scenario 4: Originating UE does not have resources ready before sending INVITE, terminating UE does not have resources ready before sending the first provisional response. (corresponds to A2 or A3 and B2 or B3 in Figure 4.5, TR 23.818)
The call flows for the above four scenarios are depicted below, and proposed to be added as sub sections of Section 4.2.2 of the TR.
3. Proposed Text Changes
It is proposed to include the following text under Section 4.2.2 titled “Session Establishment in IMS”, of TR 23.818.

*********************************** Beginning of Proposed text 1 **************************************
Assumptions

The call flows shown in this document assume the following: 

1. The originating UE and the terminating UE both support precondition and reliable provisional responses (100rel). 

2. The originating UE will only include “Supported: precondition” in the SIP INVITE it sends out to its peer, even if it requires precondition. 

· If the originating UE wishes to both send and receive media with its peer, and the resources are reserved for the stream, the originating UE marks the stream as sendrecv using the “a=sendrecv” attribute. (Note: for sendonly streams, the originating UE marks the stream as “a=sendonly” and for recvonly streams, the originating UE marks the stream as “a=recvonly”).

· If the originating UE wishes to communicate with its peer, and the resources are not reserved for the stream, the originating UE marks the particular stream as inactive using the “a=inactive” attribute. 

3. The terminating UE sends the SDP answer in 200 OK. Alternatively, the terminating UE may include the SDP answer (or offer) in 180 (Ringing) response and in this case, send 180 (Ringing) response reliably. Note that sending the 180 (Ringing) response reliably does not increase the call setup time experienced by the caller.

4. 
5. Both UEs have the required resources ready before the terminating UE can alert the callee of an incoming call. 

*********************************** End of Proposed text 1 **************************************

[Please see next page for proposed text change 2]
It is proposed to include the following text in Section 4.2.2 of TR 23.818.
*********************************** Beginning of Proposed text 2 **************************************

Section 4.2.2.2 Scenario 1
This section applies to the case where UE1 has its resource ready before sending the INVITE request to UE-2. The terminating UE, UE-2, also has its resource ready before answering the INVITE request.
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Figure ‑1 Originating UE resource ready, termination UE ready
1. INVITE (UE-1 to PCSCF1)
a. UE-1 includes the set of codecs or media streams for the session, along with characteristics of each codec, local port numbers assigned to each possible media flow in an SDP offer. 
b. In addition, UE-1 indicates that precondition is supported for this session. In the SDP offer, it indicates that resource is already available at the local end point.
c. The INVITE is forward via the PS-CN to the originator’s IMS core network (in the IMS core, the INVITE traverses via P-CSCF to I/S-CSCF)
2. INVITE (Originator’s IMS Core to terminating IMS Core)
a. S-CSCF1 in originator’s IMS core determines the network operator of the destination subscriber belongs and forwards the INVITE to I-CSCF2 in destination’s IMS core.
b. The I-CSCF2 queries to the HSS to find out the S-CSCF2 of the called user and forwards the INVITE request there. 
3. INVITE (Terminating IMS core to UE-2)
a. S-CSCF2 forwards the INVITE request to UE-2 via P-CSCF2.
4-6. 100 Trying (UE-2 to Terminating IMS Core; Terminating IMS Core to Originating IMS core)
            a. The UE  and P-CSCF respond to the INVITE request with a 100 (Trying) provisional.
7. 180 Ringing (UE-2 to Terminating IMS core)
a. UE-2 accepts one of the codec’s in the SDP Offer. 

b.  Since resources are already available for UE-2, it may send a 180 (Ringing) response reliably with the SDP answer indicating that resources are reserved at both endpoints. This option is now shown in the figure.
8-9. 180 Ringing (Terminating IMS Core to originating IMS Core)
c. P-CSCF2 in terminating IMS core forwards the 180 (Ringing) response to UE-1 via I/S-CSCF2 in terminating IMS core and I/S-CSCF1, and P-CSCF1 in originating core.
7-9. 
a. 
10-12 2
a. 
b. 
10-12200 OK from UE 2 to UE1
c. When the user at UE-2 answers the call, UE-2 generates a 200 OK response towards UE-1 to answer the INVITE request. The 200 OK response includes the SDP answer indicating that resources are reserved at both endpoints
d. The P-CSCF2 in the terminating IMS core forwards the 200 OK response to UE-1 via I/S-CSCF2 in terminating IMS core, and I/S-CSCF1, and P-CSCF1 in originating IMS core.
13-15  ACK (UE 1 to UE 2)
a. UE 1 starts the media flow for this session, and responds to the 200 OK with an ACK request sent to the originating IMS core.

b. The P-CSCF1 in originating IMS core forwards the ACK response to UE-2 via I/S-CSCF1 in originating IMS core, and I/S-CSCF2, and P-CSCF2 in terminating IMS core.
Section 4.2.2.3 Scenario 2
This section covers the scenario where the originating UE’s resources ready before sending INVITE, and the terminating UE’s resources not ready before sending the first provisional response

This scenario assumes that the terminating UE, UE-2, does not have the resource ready before sending the first provisional response. UE-2 sends a 183 (Session Progress) response unreliably. At the same time, UE-2 also starts the resource reservation process. Once the resource is ready at UE-2 side, the UE-2 sends the SDP answer in the 200 OK response, indicating that the resources are ready. Alternatively, UE-2 may send 180 (Ringing) response reliably to UE-1, including an SDP answer to indicate that the resource is ready. 
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Figure 2 Originating UE resource ready, terminating UE not ready
Section 4.2.2.4 Scenario 3
This section covers the scenario where the originating UE’s resources are not ready before sending INVITE, and terminating UE’s resources are ready before sending the first provisional response. 

The call flow in this section assumes that the originating UE, UE-1, will not have resources ready before sending the PRACK request to the first provisional response. In case UE-1’s resources are ready before sending the PRACK request for the first provisional response (183), then UE-1 can include the updated SDP offer, and indicate that the resources are ready to UE-2 in the PRACK request, and does not need to send an UPDATE request to UE-2, after the resource reservation is completed.
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Figure 3 Originating UE not ready, Terminating UE ready









*********************************** End of Proposed text 2 **************************************

4. Conclusion

It is proposed that all the possible options be allowed for setting up a real-time session in IMS.  However, the recommended session setup principles for the Multimedia Telephony service should also be applicable for other IMS communication services that make use of real-time bearers
3GPP
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