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Background
The discussion paper shows the procedure of call setup when UE initiated QoS for both UEs. The procedures describe the UE behaviour when the QoS is setup based on partial session information or based on subscription. The analysis shows that in the case of UE initiated QoS, the QoS setup based on Partial session information is an option and should not be mandated.
A. If the SDP answer is in provisional response (180 Ringing)
Following flow describes when both UE#1 and UE#2 allocate resources through UE- Initiated QoS case. The flow combines SIP and Diameter protocols. UE#1 has already resources available.
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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.
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
7a. Terminating UE receives SDP offer and start the resource allocation by requesting IP CAN bearer.
7b. GGSN#2 uses CCR to inform PCRF#2 about the IP CAN bearer and required QoS.

7c. PCRF#2 decides about policy and PCC rules and stores them. PCRF#2 may request for subscription 
   related information from SPR (not shown here). PCRF provisions the rules to GGSN#2 by CCA. 

7d. GGSN#2 assigns the IP CAN bearer if the requested QoS is in the frame of authorized QoS.

8.
100 (Trying) response

9. 
180 (Ringing) response with SDP answer. 
9a. P-CSCF#2 uses AAR to inform PCRF the session information and do the binding to already stored 
   PCC and policy rules and IP CAN bearer.

9b. PCRF#2 acknowledges by AAA.

9c. PCRF#2 sends a Diameter RAR to request that the GGSN#2 install PCC rules.

9d. GGSN#2 acknowledges by RAA.
10. – 11. 180 (Ringing) 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.

12. 180 (Ringing) response with SDP answer
13. - 16.   PRACK request for reliable SDP answer in provisional response  
17 - 20.
   200 (OK) response to (PRACK request) 
21 - 24.
   200 (OK) response for session setup  

25 - 28.
   ACK request

B. If the SDP answer is in 200OK
Following flow describes when both UE#1 and UE#2 allocate resources through UE- Initiated QoS case. The flow combines SIP and Diameter protocols. UE#1 has already resources available.
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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.
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
7a. Terminating UE receives SDP offer and start the resource allocation by requesting IP CAN bearer.

7b. GGSN#2 uses CCR to inform PCRF#2 about the IP CAN bearer and required QoS.

7c. PCRF#2 decides about policy and PCC rules and stores them. PCRF#2 may request for subscription 
   related information from SPR (not shown here). PCRF provisions the rules to GGSN#2 by CCA. 

7d. GGSN#2 assigns the IP CAN bearer if the requested QoS is in the frame of authorized QoS.

8.
100 (Trying) response

9. -12.180 (Ringing) response

13. 
200 (OK) response for session setup with SDP answer

13a. P-CSCF#2 uses AAR to inform PCRF the session information and do the binding to already stored 
     PCC and policy rules and IP CAN bearer.

13b. PCRF#2 acknowledges by AAA.

13c. PCRF#2 sends a Diameter RAR to request that the GGSN#2 install PCC rules.

13d. GGSN#2 acknowledges by RAA.

14. – 15. 200 (OK) response for session setup with SDP answer
15a. 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.

15b. PCRF#1 acknowledges by AAA.

15c. PCRF#1 sends a Diameter RAR to request that the GGSN#1 install PCC rules.

15d. GGSN#2 acknowledges by RAA.

15e. IP CAN modification if needed.

16.
 200 (OK) response for session setup with SDP answer  

17 - 20. ACK request

Summary and Conclusions

The flows show two “optimized” flows when the resources are allocated by the UEs on the originating and the terminating sides. These flows combines diameter and SIP to show the details of what actually happens. In the first flow, UE#1 uses 180 Ringing to send SDP answer back to UE#1 while in the second flow it uses 200OK.

For UE initiated case, steps 1e & 1f and 5a & 5b are to indicate that the authorization of QoS resources can optionally be based on (partial) session information. However, these steps are not needed and may be omitted. The UE may allocate the resources based on subscription by steps 1a thru 1d and 7a thru 7d.  It is therefore recommended that P-CSCF recognizes whether this is UE or Network initiated QoS setup. If UE initiated, then P-CSCF based on the operator policy may allocate resources based on partial session information. The procedure for network initiated QoS should be addressed differently.
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