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Background
The discussion paper shows the procedure of call setup when the terminating UE operates based on network initiated QoS and the originating UE has either resources available or it has not resources available.
A. The originating UE does not have the resources available
Following flow describes when both UE#1 and UE#2 allocate resources through Network- Initiated QoS case. UE#1 reserve resources at the time of SDP Answer. The flow combines SIP and Diameter protocols.
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The details of the signalling flows are as follows: 

1.
INVITE request with SDP offer 


1a.
If there is a need for early bandwidth authorization in the SDP, the P-CSCF#1 sends Service-Info-Status AVP in AAR. The value of Service-Info-Status is set to PRELIMINARY SERVICE INFORMATION. Note that this step is conditional.

1b.
PCRF#1 acknowledges. Note that this step is conditional.
2.
100 (Trying) response 
3.
INVITE request with SDP offer

4.
100 (Trying) response 

5.
INVITE request with SDP offer
5a.
If there is a need for early bandwidth authorization in the SDP, the P-CSCF#2 sends Service-Info-Status AVP in AAR. The value of Service-Info-Status is set to PRELIMINARY SERVICE INFORMATION. Note that this step is conditional.

5b.
PCRF#2 acknowledges. Note that this step is conditional.
6.
100 (Trying) response

7.
 INVITE request with SDP offer
8.
100 (Trying) response

9. 
UE#2 realizes that the resources is not available for UE#1 and also, it is network initiated QoS case and therefore send 183 (Session Progress) with SDP answer
9a. 
P-CSCF#2 uses AAR to inform PCRF the session information.

9b. 
PCRF#2 acknowledges by AAA.

9c
PCRF#2 stores the received session information and identifies the affected IP CAN bearer. It sends a Diameter RAR to GGSN#2 requesting the IP CAN bearer. 
9d
GGSN#2 acknowledges by RAA.

9e. - 9f. 
GSSN#2 sets up appropriate  IP CAN bearer with UE#2.
10. – 11. 183 (Session Progress) response with SDP answer
11a. 
P-CSCF#1 uses AAR to inform PCRF the session information.
11b. 
PCRF#1 acknowledges by AAA.

11c. 
PCRF#1 stores the received session information and identifies the affected IP CAN bearer. It sends a Diameter RAR to GGSN#1 requesting the IP CAN bearer.
11d.
GGSN#1 acknowledges by RAA.

11e. - 11f.GSSN#1 sets up appropriate  IP CAN bearer with UE#1.

12. 183 (Session Progress) response with SDP answer
13. - 16.   PRACK request for reliable SDP answer
17 - 20.
   200 (OK) response to (PRACK request) 
21. - 24.   UPDATE request when resources are available in UE#1.

25 - 28.
   200 (OK) response to (UPDATE request) 
29 - 32.
   180 (Ringing) response. 
33 - 36.
   200 (OK) response for session setup  

37 - 40.
   ACK request

B. Originating UE has resources available
Following flow describes when UE#1 allocate the resources by UE init QoS while UE#2 allocate resources through Network Initiated QoS. The flow combines SIP and Diameter protocols. UE#1 has already resources available. Network allocates resources for UE#2 at the time of SDP answer.
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The details of the signalling flows are as follows: 


1a.
Originating UE allocates resources by requesting IP CAN bearer.


1b.
GGSN#1 uses CCR to inform PCRF#1  about the IP CAN bearer and required QoS.


1c. 
PCRF#1 decides about policy and PCC rules and stores them. PCRF#1 may request for subscription related information from SPR (not shown here). PCRF#1 provisions the rules to GGSN#1 by CCA. 


1d.
GGSN#1 assigns the IP CAN bearer if the requested QoS is in the frame of authorized QoS.
NOTE 1:
The QoS is provisioned based on SDP Offer 

1.
INVITE request with SDP offer 


1e.
If there is a need for early bandwidth authorization in the SDP, the P-CSCF#1 sends Service-Info-Status AVP in AAR. The value of Service-Info-Status is set to PRELIMINARY SERVICE INFORMATION. Note that this step is conditional.

1f.
PCRF#1 acknowledges. Note that this step is conditional.
2.
100 (Trying) response 

3.
INVITE request with SDP offer

4.
100 (Trying) response 

5.
INVITE request with SDP offer
5a.
If there is a need for early bandwidth authorization in the SDP, the P-CSCF#2 sends Service-Info-Status AVP in AAR. The value of Service-Info-Status is set to PRELIMINARY SERVICE INFORMATION. Note that this step is conditional.

5b.
PCRF#2 acknowledges. Note that this step is conditional.
6.
100 (Trying) response

7.
 INVITE request with SDP offer
8.
100 (Trying) response

9. 
UE#2 realizes that the resources is not available for UE#1 and also, it is network initiated QoS case and therefore send 183 (Session Progress) with SDP answer

9a. 
P-CSCF#2 uses AAR to inform PCRF the session information.

9b. 
PCRF#2 acknowledges by AAA.

9c
PCRF#2 stores the received session information and identifies the affected IP CAN bearer. It sends a Diameter RAR to GGSN#2 requesting the IP CAN bearer. 

9d
GGSN#2 acknowledges by RAA.

9e. - 9f. 
GSSN#2 sets up appropriate  IP CAN bearer with UE#2.

10. – 11. 183 (Session Progress) response with SDP answer
11a. 
P-CSCF#1 uses AAR to inform PCRF#1 the session information and do the binding to already stored PCC and policy rules and IP CAN bearer.

11b. 
PCRF#1 acknowledges by AAA.

11c.
PCRF#1 sends a Diameter RAR to request that the GGSN#1 install PCC rules.

11d.
GGSN#2 acknowledges by RAA.

11e. 
IP CAN modification if needed.

NOTE 2:
The QoS is now adjusted based of SDP answer.
12. 183 (Session Progress) response with SDP answer
13. - 16.   PRACK request for reliable SDP answer

17 - 20.
   200 (OK) response to (PRACK request) 
21 - 24.
   180 (Ringing) response. 
25 - 28.
   200 (OK) response for session setup  

29 - 32.
   ACK request

Summary and Conclusion

The flows show two cases when the resources are available for the originating UE and when the resources are not available for the originating UE. If the resources are not available for the originating UE (which is a similar case as when the originating UE allocates resources based on network init QoS) then the call flow differs substantially from Optimized call flow in TS 24.930. This case needs to be further studied in order to minimize the signalling load.
Independent on whether the resources for originating UE are available or not, the terminating UE will automatically send 183 Session Progress since it knows that it requires to snd SDP answer to allocate the resources via network initiated QoS ASAP. 
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