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********** 1st MODIFIED SECTION **********

5.4.8
QoS-Assured Preconditions

This section contains concepts for the relation between the resource reservation procedure and the procedure for end-to-end sessions.  
A precondition is a set of constraints about the session, which are introduced during the session initiation. The recipient of the session generates an answer, but does not alert the user or otherwise proceed with session establishment until the preconditions are met. This can be known through a local event (such as a confirmation of a resource reservation), or through a new set of constraints sent by the caller.

A “QoS-Assured” session will not complete until required resources have been allocated to the session. In a QoS-Assured session, the UE must succeed in establishing the QoS bearer for the media stream according to the QoS preconditions defined at the session level before it may indicate a successful response to complete the session and alert the other end point. The principles for when a UE shall regard QoS preconditions to be met are: 

-
A minimum requirement to meet the QoS preconditions defined for a media stream in a certain direction, is that an appropriate IP-CAN bearer established at the local access for that direction.

-
Segmented resource reservation is performed since the end points are responsible to make access network resource reservations via local mechanisms.

-
The end points shall offer the resources it may want to support for the session and negotiate to an agreed set.   Multiple negotiation steps may be needed in order to agree on a set of media for the session. The final agreed set is then updated between the end points.

-
The action to take in case a UE fails to fulfil the pre-conditions (e.g. failure in establishment of an RSVP session) depends on the reason for failure. If the reason is lack of resources in the network (e.g. an admission control function in the network rejects the request for resources), the UE shall fail to complete the session. For other reasons (e.g. lack of RSVP host or proxy along the path) the action to take is local decision within the UE. It may for example 1) choose to fail to complete the session, 2) attempt to complete the session by no longer requiring some of the additional actions.
The following cases exist in the context of using “QoS-Assured” preconditions for IMS:

a. The IMS session requires the reservation of additional bearer resources, and the UE requires confirmation from the other endpoint of the fulfilment of the pre-conditions related to this resource reservation. Alternatively, the UE may not require explicit confirmation from the other SIP endpoint when the pre-conditions are fulfilled. One example of such SIP endpoint is the MGCF used for PSTN interworking. In these cases, one or both of the reservation confirmation messages may not be sent.

b. The IMS session does not require the reservation of additional bearer resources, and both endpoints indicate in their initial session setup message that the pre-conditions are fulfilled.

c. The IMS session does not require the reservation of additional bearer resources, and the endpoints do not use the mechanism to indicate “QoS-Assured” pre-conditions.

Note:
The flows of sections 5.5, 5.6 and 5.7 depict the case where both UEs require confirmation from each other of the fulfilment of the pre-conditions. The flow in section 5.7a depicts the case where the IMS session does not require the reservation of additional bearer resources and the endpoints do not use pre-conditions.
********** 2nd MODIFIED SECTION **********

5.7.4
Mobile Termination from an external SIP client

This clause describes the terminating session setup procedures from an external SIP client that doesn’t support the required IMS SIP extensions, towards an IMS UE.

An incoming SIP request may arrive, where the UE detects that the originating party does not support the IMS SIP extensions described in 3GPP TS 24.229 [10a]. In case the external SIP client does not support the Precondition extension of SIP, the UE continues to setup the session without activating media transfer until the session parameters have been negotiated and accepted. Session flows 5.19a and 5.19b show an example of an end-to-end session setup in such a case.

For illustration purposes these session flows show the case of a non-roaming termination. This flow is a variant of MT#2 defined in clause 5.7.2. The same principles apply in roaming cases, i.e. analogous variants of MT#1 defined in clause 5.7.1 are also supported for interworking with SIP clients that do not support the required IMS procedures.
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Figure 5.19a. Terminating session from external SIP client, detection & initial setup with media not allowed

1-3.
A session arrives at the UE in the IMS network with media information but without requiring precondition capability.

4-6.
Ringing information is sent end to end towards the originating party.

7-10.
The UE begins the resource reservation according to the session and media parameters. The P-CSCF/PDF may authorise the media parameters being negotiated and the originating party is notified of the session setup details with all media components set to inactive.

11-13.
The originating party acknowledges the session.

14.
When the UE has completed the resource reservation procedures, the UE continues with the session setup according to flow 5.19b. The UE sets the media components to active state.

[image: image2.wmf]UE

P-CSCF

S-CSCF

18. 180 (Ringing)

19. 180 (Ringing)

24. ACK

23. 200 (OK )

(Media active)

25. ACK

14. INVITE

(Media active)

15. INVITE

(Media active)

21. 200 (OK)

(Media active)

External

SIP Client

16. INVITE

(Media active)

17. 180 (Ringing)

20. 200 (OK)

(Media active)

26. ACK

Originating

External

Network

Terminating Home Network

22. QoS

commit


Figure 5.19b. Continuation of terminating session from external SIP client, session setup with active media

14-16.
By sending a re-INVITE indicating the support for the precondition capability, the terminating UE initiates setting of media components to active.

17-19.
Ringing Information may be sent from an external SIP entity (in this case the originating party) through the session path towards the terminating UE.

20-23.
The originating SIP client accepts the re-INVITE with the active media streams. In step 22, The P-CSCF/PDF may commit/approve the resources authorised for the session.

24-26.
Session is acknowledged end-to-end.
5.7a
Procedures for the establishment of sessions without preconditions
This subclause presents the general end-to-end session flow procedures without preconditions. These flows are applicable to services without real-time QoS requirements, and thus do not need to set-up dedicated IP-CAN bearers but can use existing IP-CAN bearers, and to services which do not require that the terminating endpoint obtains a SIP-level notification when the originating endpoint’s IP-CAN bearer becomes available.
Note that the flows in this subclause do not show the use of a THIG. If a THIG is used, the use is completely analogous to the use in subclauses 5.5, 5.6 and 5.7.
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Figure 5.19c. End-to-end session flow procedure without preconditions
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.

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.

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.

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 by the PDF.
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 by the PDF.
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.
5.8
Procedures related to routing information interrogation
5.8.0
General

When a mobile terminated session set-up arrives at an I-CSCF that is authorised to route sessions, the I-CSCF interrogates the HSS for routing information. The mobile terminated sessions for a user shall be routed to a S-CSCF.

The Cx reference point shall support retrieval of routing information from HSS to I-CSCF. The resulting routing information is the contact information of S-CSCF.
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