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Call Flows: SIP + End-to-End RSVP 

1.0 Introduction
The following diagram shows the call flows for a VoIP PSTN terminated call that uses SIP for call signaling, and RSVP for resource reservation. The call flows builds up on the call flows given in BT contribution S2-1267 [1] that was discussed at the S2 Vancouver meeting. 
NOTES

1. The satisfactory establishment of QoS conditions is signaled at the SIP layer using a “COMET” message as specified in [2]

2. The current status of the IETF draft [2] in which “COMET” is specified is Informational.

3. The “1XX informational/ provisional response (e.g., 183 Session Progress , 180 Ringing) is sent using the reliability mechanism of [3], which require the use of PRACK, followed by a “200 OK” response.

4. The use of COMET, PRACK, and RESV-CONF (not shown) is optional.

5. It is assumed that the UE, GGSN, and MGW are RSVP capable.

2.0 References 
[1] Draft Mobile Call Flows – BT, S2-001267, August 2000. 

[2] “Integration of Resource Management and SIP” Internet Draft <draft-manyfolks-sip-resource-01.txt>, June 2000, Work in Progress.

[3] “Reliability of Provisional Response in SIP” Internet Draft <draft-ietf-sip-100rel-00.txt>, January 2000, Work in Progress.
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NOTE: It is assumed that a P-CSCF is being used to relay the SIP messages between the UE and S-CSCF. 

1.The user initiates a voice session to a PSTN number, resulting in a SIP INVITE being sent. The SDP contains the originator’s precondition for QoS (qos:mandatory sendrecv).
2. The P-CSCF forwards the SIP INVITE to the S-CSCF using the address provided at registration.

3. The S-CSCF processes the SIP INVITE, ensures that the user is authorized to make call termination sessions of the type specified in the SIP INVITE, and forwards the SIP Invite to the MGCF.

4. Upon receipt of the SIP INVITE the MGCF instructs the MGW to create a connection.

5. The MGW indicates to the MGCF the successful creation of a connection.

6-8. The SIP 183 SESSION PROGRESS message is sent to convey information about the progress of the call. The message carries the MGW session description and QoS requirements.

The presence of the SDP QoS attribute in the SIP message payload that indicates that end-to-end resource reservation in both the send and receive direction for the call is mandatory. The MGCF also includes a “confirm” attribute in the SDP (a=qos:mandatory sendrecv confirm) that requests the recipient to return a COMET message confirming the status (success or failure) of each precondition. The MGCF also sets the option-tag header “Require” to “100rel” indicating that the reliability mechanism is required which has to be responded by a PRACK.

9-11. The PRACK message is sent in response as the option-tag header “Require” was set to “100rel”  in the 183 session progress message.

12-14. The MGCF sends a 200 OK for the PRACK.

15. The MGW sends a RSVP PATH message with the “Rspec” attribute in the “flowspec” parameter set to the desired QoS.  Any RSVP aware IP routers between the MGW and the GGSN will keep the path state in it’s tables and forward the RSVP PATH message. Non-RSVP aware host will just forward the message.

16. The GGSN will encapsulate the RSVP PATH message into a tunnel destined for the SIP client in the UE.  

17. The UE will map the QoS requirements indicated by the “Rspec” received in the RSVP PATH message to UMTS QoS and Traffic Flow Template (TFT) parameters, and send an Activate Secondary PDP Context Request to the SGSN.  This is effectively a one way PDP context (zero QoS capabilities in the forward direction). The SGSN requests the creation of a GTP tunnel from the SGSN to the GGSN with the subscribed QoS attributers and TFT to support the secondary PDP context.

18. After receipt of acknowledgement that a PDP context has been established the UE sends the RSVP RESV to the GGSN (via the GTP tunnel), as the QoS resources have been reserved in the UMTS network.

19. The RSVP RESV is de-encapsulated (removed from the GTP tunnel) and sent to the MGW. The MGW uses the reception of the RSVP RESV as conformation that the backwards bearer path is established. This means that the QoS on the path is guaranteed between the UE and GGSN by the secondary PDP context, and between the GGSN and MGW by the RSVP signaling. If the RESV_CONFIRM object had been included in the RESV message, the MGW would have to send a RSVP RESV-CONF message (not shown in the flows) in response as an acknowledgement.

20. The UE sends a RSVP PATH message with the “Rspec” attribute in the “flowspec” parameter set to the desired QoS for the uplink.  

21. The RSVP PATH is de-encapsulated (removed from the GTP tunnel) and sent to the MGW. 

22. The MGW will respond with RSVP RESV (resources will be reserved in any potential intermediate routers, based on the RSVP RESV messaging).  

23. The GGSN will encapsulate the RSVP RESV message into a tunnel destined for the UE.  

24. The UE will map the QoS requirements indicated by the “Rspec” received in the RSVP PATH message to UMTS QoS and Traffic Flow Template (TFT) parameters, and send an Modify Secondary PDP Context Request to the SGSN.  

25-54. These flows are as previously described in the [1].

55-56. A RSVP PATH-TEAR message is sent upstream to alert all the RSVP aware nodes in the network to free up the reserved resources (delete path states).

57-58. A RSVP PATH-TEAR message is sent downstream to alert all the RSVP aware nodes in the network to free up the reserved resources (delete path states).

59. The UE initiates the secondary PDP deactivation procedure to release the UMTS specific resources.

60-63. These flows are as previously described in the [1].
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