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Introduction

This document proposes a scenario of Mobile Originated side of end-to-end QoS signalling flow without Service Based Local Policy with end-to-end Resource reSerVation Protocol.

Proposal

It is proposed to include this scenario in the section 5.3 of TS ab.cde.

5.3
Mobile originated with End-to-end RSVP

Editor’s Note: This clause should cover details of the flows in section 6.3.2.2 figure 5 of TS23.207.

This clause covers details of a mobile originated resource reservation flow with end-to-end RSVP. As stated in the section 6.3.2.2 of TS23.207, GGSN is not RSVP aware (i.e. GGSN does not process RSVP messages).
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FFigure 5.3 Mobile originated resource reservation with End-to-end RSVP
Editor’s Note: This clause intends to study the interactions among entities focusing on the motion of QoS parameters, and thus will not describe routing mechanisms of SIP messages based on Route header, etc., which are already covered in TS24.228.

1. INVITE (UE to P-CSCF)

UE sends an INVITE request to P-CSCF. The message contains an initial SDP, which may represent one or more media for a multimedia session (ref. Table 5.3-1).
Table 5.3-1: SDP in INVITE (UE to P-CSCF)

v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd

s=-

c= IN IP6 5555::aaa:bbb:ccc:ddd 

b=AS:64

t=907165275 0

m=video 3400 RTP/AVP 98 99

a=qos:mandatory sendrecv 

a=rtpmap:98 H261

a=rtpmap:99:MPV

m=video 3402 RTP/AVP 98 99

a=qos:mandatory sendrecv

a=rtpmap:98 H261

a=rtpmap:99:MPV 

m=audio 3456 RTP/AVP 97 96 0 15

a=rtpmap:97 AMR 

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=rtpmap:96 G726-32/8000

a=qos:mandatory sendrecv 

m=audio 3458 RTP/AVP 97 96 0 15

a=rtpmap:97 AMR 

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=rtpmap:96 G726-32/8000

a=qos:mandatory sendrecv 

2. 100 Trying (P-CSCF to UE)

P-CSCF responds to the INVITE request (1) with a 100 Trying provisional response.
3. INVITE (P-CSCF to S-CSCF)

P-CSCF examines the media parameters in the INVITE request, and removes any choices that the network operator decides based on local policy, not to allow on the network. Then P-CSCF sends it to S-CSCF (ref. Table 5.3-3).

Table 5.3-3: SDP in INVITE (P-CSCF to S-CSCF)

v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd

s=-

c= IN IP6 5555::aaa:bbb:ccc:ddd 

b=AS:64

t=907165275 0

m=video 3400 RTP/AVP 98 99

a=qos:mandatory sendrecv 

a=rtpmap:98 H261

a=rtpmap:99:MPV

m=video 3402 RTP/AVP 98 99

a=qos:mandatory sendrecv

a=rtpmap:98 H261

a=rtpmap:99:MPV 

m=audio 3456 RTP/AVP 97 96 0 15

a=rtpmap:97 AMR 

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=rtpmap:96 G726-32/8000

a=qos:mandatory sendrecv 

m=audio 3458 RTP/AVP 97 96 0 15

a=rtpmap:97 AMR 

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=rtpmap:96 G726-32/8000

a=qos:mandatory sendrecv 

4. 100 Trying (S-CSCF to P-CSCF)

S-CSCF responds to the INVITE request (3) with a 100 Trying provisional response.
5. 183 Session Progress (S-CSCF to P-CSCF)

The media stream capabilities of the destination are returned along the signalling path, in a SDP message of a 183 Session Progress provisional response (ref. Table 5.3-5).
Table 5.3-5: SDP in 183 Session Progress (S-CSCF to P-CSCF)

v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd
s=-

c= IN IP6 5555::eee:fff:aaa:bbb

b=AS:64

t=907165275 0

m=video 0 RTP/AVP 99

m=video 0 RTP/AVP 99

m=audio 6544 RTP/AVP 97 96

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=rtpmap:96 G726-32/8000

a=qos:mandatory sendrecv confirm

m=audio 0 RTP/AVP 97 96 0 15
6. 183 Session Progress (P-CSCF to UE)

P-CSCF forwards the 183 Session Progress response to the originating UE (ref. Table 5.3-6).
Table 5.3-6: SDP in 183 Session Progress (P-CSCF to UE)

v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd
s=-

c= IN IP6 5555::eee:fff:aaa:bbb

b=AS:64

t=907165275 0

m=video 0 RTP/AVP 99

m=video 0 RTP/AVP 99

m=audio 6544 RTP/AVP 97 96

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=rtpmap:96 G726-32/8000

a=qos:mandatory sendrecv confirm

m=audio 0 RTP/AVP 97 96 0 15
7. PRACK (UE to P-CSCF)

UE determines which media flows should be used for this session, and which codecs should be used for each of those media flows. If there was any change in media flows, or if there was more than one choice of codec for a media flow, then UE shall include an SDP in the PRACK request (ref. Table 5.3-7). UE sends the PRACK request to P-CSCF.
Table 5.3-7: SDP in PRACK (UE to P-CSCF)

v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd

s=-

c= IN IP6 5555::aaa:bbb:ccc:ddd

b=AS:64

t=907165275 0

m=video 0 RTP/AVP 99

m=video 0 RTP/AVP 99

m=audio 3456 RTP/AVP 97

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=qos:mandatory sendrecv

m=audio 0 RTP/AVP 97 96 0 15

8. PRACK (P-CSCF to S-CSCF)

P-CSCF forwards the PRACK request to S-CSCF (ref. Table 5.3-8).

Table 5.3-8: SDP in PRACK (P-CSCF to S-CSCF)

v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd

s=-

c= IN IP6 5555::aaa:bbb:ccc:ddd

b=AS:64

t=907165275 0

m=video 0 RTP/AVP 99

m=video 0 RTP/AVP 99

m=audio 3456 RTP/AVP 97

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=qos:mandatory sendrecv

m=audio 0 RTP/AVP 97 96 0 15

9. 200 OK (S-CSCF to P-CSCF)

S-CSCF forwards the 200 OK response to P-CSCF.
10. 200 OK (P-CSCF to UE)

P-CSCF forwards the 200 OK response to UE.
11. Activate PDP Context Request (UE to SGSN)

UE sends an Activate PDP Context Request message to SGSN with the UMTS QoS parameters.

Editor’s Note:  The contents of QoS information element in the Activate PDP Context Request message is based on the contents of the SDP parameters. The mapping algorithm of QoS parameters should be studied.

12. Create PDP Context Request (SGSN to GGSN)

SGSN checks the user profile to authorize the requested QoS and also the available resource, if both are granted, it sends the corresponding Create PDP Context Request message to GGSN.
13. Create PDP Context Response (GGSN to SGSN)

GGSN authorizes the Create PDP Context Request according to the local operator's IP bearer resource based policy, the local operator’s admission control function and the GPRS roaming agreements and sends a Create PDP Context Response message back to SGSN.
14. Activate PDP Context Accept (SGSN to UE)

SGSN sends an Activate PDP Context Accept message to UE indicating the PDP Context has been activated and the QoS requirements have been authorized for both downlink and uplink.

15. RSVP PATH (UE to terminating network)

UE sends a RSVP PATH message to the terminating network through GGSN. GGSN does not process the RSVP PATH message.

Editor’s Note:  The contents of QoS parameters in the RSVP PATH message is based on the contents of the SDP parameters. The mapping algorithm of QoS parameters should be studied.

16. RSVP RESV (terminating network to UE)

UE receives the RSVP RESV message from the terminating network through GGSN. GGSN does not process the RSVP RESV message. This message is originally sent by originating side UE to request the QoS reservation for the direction from terminating UE to originating UE.
17. (optional) RSVP RESV-CONF (UE to terminating network)

UE sends a RSVP RESV-CONF message to external network. GGSN does not process the RSVP RESV-CONF message. The use of the RSVP RESV-CONF message is optional.
18. COMET (UE to P-CSCF)

When the resource reservation for sending direction is completed, UE sends the COMET request toward the terminating UE. The COMET request is first sent to P-CSCF. The SDP indicates that the resource reservation (Caller to Callee) was successful (ref. 5.3-18).
Table 5.3-18: SDP in COMET (UE to P-CSCF)

v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd

s=-

c= IN IP6 5555::aaa:bbb:ccc:ddd

b=AS:64

t=907165275 0

m=video 0 RTP/AVP 99

m=video 0 RTP/AVP 99

m=audio 3456 RTP/AVP 97

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=qos:success sendonly

m=audio 0 RTP/AVP 97 96 0 15

19. COMET (P-CSCF to S-CSCF)

P-CSCF forwards the COMET request to S-CSCF (ref. 5.3-19).
Table 5.3-19: SDP in COMET (P-CSCF to S-CSCF)

v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd

s=-

c= IN IP6 5555::aaa:bbb:ccc:ddd

b=AS:64

t=907165275 0

m=video 0 RTP/AVP 99

m=video 0 RTP/AVP 99

m=audio 3456 RTP/AVP 97

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=qos:success sendonly

m=audio 0 RTP/AVP 97 96 0 15

20. 200 OK (S-CSCF to P-CSCF)

S-CSCF forwards the 200 OK response to P-CSCF.
21. 200 OK (P-CSCF to UE)

P-CSCF forwards the 200 OK response to UE.
22. RSVP PATH (terminating network to UE)

UE receives a RSVP PATH message from terminating network via GGSN.
23. Modify PDP Context Request (UE to SGSN)

UE may send a Modify PDP Context Request message to SGSN with the necessary modification to the UMTS QoS parameters according to the received RSVP PATH message.
24. Update PDP Context Request (SGSN to GGSN)

SGSN checks the user profile to authorize the requested QoS (this check will happen only if a higher QoS is requested) and also the available resource, if both are granted; it sends the corresponding Update PDP Context Request message to GGSN.
25. Update PDP Context Response (GGSN to SGSN)

GGSN authorizes the Update PDP Context Request according to the local operator's IP bearer resource based policy, the local operator’s admission control function and the GPRS roaming agreements and sends an Update PDP Context Response message back to SGSN.
26. Modify PDP Context Accept (SGSN to UE)

SGSN sends a Modify PDP Context Accept message to UE. 

Note:  The PDP Context modification procedure in steps 23 to 26 are optional if the existing PDP context already satisfies the QoS requirements.
27. RSVP RESV (UE to terminating network)

UE sends a RSVP RESV message to the terminating network through GGSN. GGSN does not process the RSVP RESV message.

28. (optional) RSVP RESV-CONF (terminating network to UE)

The terminating UE sends RSVP RESV-CONF message to the originating UE to confirm that the QoS reservation has finished. The use of the RSVP RESV-CONF message is optional. GGSN does not process the RSVP RESV-CONF message.

Editor’s Note:  The sequence of the RSVP messages exchanged by UEs are independent, this diagram just shows one possible sequence.
29. 180 Ringing (S-CSCF to P-CSCF)

After the callee successfully reserves the QoS, all the pre-condition has been met. Then the callee starts to perform alerting.
30. 180 Ringing (P-CSCF to UE)

S-CSCF forwards the 180 Ringing response to P-CSCF.
31. PRACK (UE to P-CSCF)

UE indicates to the originating subscriber that the destination is ringing. It responds to the 180 Ringing provisional response (30) with a PRACK request.
32. PRACK (P-CSCF to S-CSCF)

P-CSCF forwards the PRACK request to S-CSCF.
33. 200 OK (S-CSCF to P-CSCF)

S-CSCF forwards the 200 OK response for PRACK to P-CSCF.
34. 200 OK (P-CSCF to UE)

P-CSCF forwards the 200 OK response to UE.
35. 200 OK (S-CSCF to P-CSCF)

When the called party answers, the terminating endpoint sends a 200 OK final response to the INVITE request.

36. 200 OK (P-CSCF to UE)

P-CSCF indicates the resources reserved for this session should now be committed, and forwards the 200 OK final response to the session originator. UE can start the media flow(s) for this session.
37. ACK (UE to P-CSCF)

UE starts the media flow for this session, and responds to the 200 OK with an ACK request sent to P-CSCF.
38. ACK (P-CSCF to S-CSCF)

P-CSCF forwards the ACK request to S-CSCF.
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