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1. 
Introduction
SA2 has received an LS response from CT1 on “Network Initiated PDP Context” (C1-080579 / S2-081229) where CT1 summaries some of the comments given for the potential solutions to the problem with the use of PCC and IMS session setup in the case where UE A has all required resources already available while UE B does not. 

2. 
Discussion

The following subsections will discuss possible solutions on the issue and the effect this will have on PCC.
2.1 
IMS Session Setup with NW-Initiated Bearer Control Procedures
During 3GPP Rel-7, IMS specifications have been required to provide necessary support for the NW-initiated bearer control procedures defined in PCC and GPRS specifications also during 3GPP Rel-7. 

The support for NW-initiated bearer control procedures has obvious impacts at the UE and the IP-CAN itself. In this case, the IP-CAN and not the UE will have the responsibility to initiate the reservation of required QoS resources for the IMS session. This had an impact on the IMS session setup flows where traditionally it was shown how and when it was only the UE the one initiating the reservation of required QoS resources.   

The IMS interactions with the PCC architecture have been defined in IMS stage 2 specifications during Rel-7 so the P-CSCF presents a consistent behaviour for Policy and Charging Control regardless of the bearer control mode at both end-points of the communication path (originating or terminating end-point).

As defined in sections 5.6 and 5.7 of 3GPP TS 23.228, a P-CSCF at either side of the communication path interacts with the PCRF, for the purpose of authorizing the IP Flows and the QoS resources required for an IMS session, only at reception of a SIP message that includes and SDP answer payload (i.e. once the IMS session characteristics have been negotiated and the complete flow information is available at the P-CSCF).
Consequently, the IMS session setup flows defined in the stage 2 specification for Rel-7 show how the NW initiated bearer control procedures are initiated by the IP-CAN at either side of the communication path after the P-CSCF receives an SDP offer response and the P-CSCF authorizes the resources necessary for the IMS session.    

The only action a UE at the terminating side of the communication path working under NW-initiated bearer control procedures and which does not yet have the required QoS resources for the IMS session available can take is to provide an SDP answer to the original SDP offer and then wait for the IP-CAN to establish the required QoS resources. An SDP Answer within a reliable 183 Session Progress Response would be a suitable option in this case as already discussed in CT1. 
This approach is in line with previous recommendation from SA2 to complete IMS session setup in this case. Additionally, this approach has no impact on PCC procedures currently specified.
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Figure 1: IMS session setup, resource reservation only on terminating side (NW-initiated)
2.2 
IMS Session Setup with UE-Initiated Bearer Control Procedures
A UE at the terminating side of the communication path working under UE-initiated bearer control procedures can complete the session setup sequence in different manners for this case. 
2.2.1.
The SIP of the UE behaves in the same way as for network initiated
For the case of IMS Session setup with UE-initiated bearer control procedures, the stage 2 specification for Rel-7 shows how the UE initiates the required resource reservation after an Offer is available. 

This requires that a UE at the terminating side of the communication path which works under UE-initiated bearer control procedures and does not yet have the required QoS resources for the IMS session available shall provide an SDP answer to the original SDP offer and then initiates the bearer resource reservation. 

An SDP Answer within a reliable 183 Session Progress Response would be equally a suitable option in this case as already also discussed in CT1. 
The use of the (reliable) 183 (Session Progress) response increases the SIP signalling load but it does not represent a major penalty on the overall session set-up time, as it takes place in parallel with the actual resource reservation process in the terminating side. This approach has no impact on PCC procedures currently specified either.
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Figure 2: IMS session setup, resource reservation only on terminating side  (UE-initiated) 


2.2.2 
IMS Session Setup where SDP answer is included either at a 180 Ringing or 200 OK
TR 24.930 currently provides call flows with a short sequence set-up where the UE at the terminating side of the communication path reserves the required QoS Resources in the first place and then completes the IMS Session setup including the SDP answer either within the 180 Ringing response or within the final 200OK.
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Figure 3: IMS session setup, resource reservation only on terminating side (SDP in 180 response) 
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Figure 4: IMS session setup, resource reservation only on terminating side (SDP in 200OK) 
These flows apply if one of the following conditions is fulfilled.

· A PCC infrastructure is not used by IMS; or 

· The PDP context request from the UE is used by the PCC to authorize the resource reservation from the UE until the SDP Answer from the UE is received via the P-CSCF. When the SDP answer is received the corresponding QoS Authorization is finally provided to the PCC. 
Mind that the PCRF is not mandated to require QoS Authorization information received from Rx in order to authorize bearer resources requested by the UE. The PCRF could be configured to follow this behaviour without the need for any additional specification work in PCC.
2.2.3 UE Selection of IMS session Setup Sequence
Several options exists in order to provide to a terminating UE working under UE-initiated bearer control procedures with the means to select the most optimal sequence for IMS session setup completion in this case: 
· Based on the usage of a PCC infrastructure by IMS or not, the P-CSCF at the terminating side of the communication path could provide an indication to the terminating UE of whether the option for the optimized short sequence flow applies (i.e. if PCC is used the UE applies the sequence setup in figure 2, otherwise any of the short sequence flows in figures 3 or 4 may be executed instead). 

CT1 has discussed several options for the P-CSCF to provide such an indication which appears to be feasible within Rel-7 timeframe.  

· The UE always tries to execute the short sequence as in figure 3 or 4 (i.e. resources are reserved in the first place and then SDP answer is provided). If the resource reservation request fails (e.g. PDP Context request or modification) then the UE falls back to the sequence in figure 2; the UE provides an SDP answer within an reliable 183 Session Progress Response and then reattempts the resource reservation again afterwards. 

This option does not require any stage 2 specification work. 
2.3 
IMS Session Setup with Rel-6 UEs
Rel-6 UEs should be also allowed to interact with Rel-7 IMS and PCC systems. 
A Rel-6 UE will only make use of UE-initiated bearer control procedures. For the case where the Rel-6 UE is located at the terminating side of the communication path and it does not yet have the required QoS resources for the IMS session available, a Rel-6 UE will execute any of the short session set-up and UE initiated bearer control procedures depicted in figures 3 or 4. 

Also in this case this sequence flow works under the assumption that a PCC infrastructure is not used by IMS or in the case PCC is used, the PCRF is configured to authorize the QoS resources as requested by the UE via the PDP context until the corresponding QoS Authorization is received from the P-CSCF.

2.4 
Early PCC interaction
Other alternative IMS session setup options which involve modification of P-CSCF interactions with the PCRF so the PCRF would receive service description information derived only from the SDP offer have been discussed for this IMS session setup case. 
IMS session setup flows within the stage 2 TS 23.228 have been stable for quite a while now. SA2 has recently also discussed about such an approach resulting in an indication to CT1 and CT3 that “… a mechanism in which the SDP answer is made available earlier to the network could solve the problem.” (LS out in S2-080984).
This option implies that the P-CSCF interactions for policy and charging control varies depending on where the P-CSCF is located (originating or terminating side of the communication path). Additionally, the service description information at reception of the SDP offer would not be yet negotiated between the end-points and the flow description information would be incomplete so the PCRF would have to still accept many of the bearer characteristics as requested by the UE. On top of that, this alternative would imply an increase of the traffic load over the Policy and Charging interfaces as PCC interactions are executed both at reception of SDP offer and SDP answer and potentially an increase in the overall session set-up time.
3. Conclusion and Proposal

This discussion paper shows how the IMS session setup where UE A has all required resources for the IMS session available while UE B does not yet have the required QoS resources available could be realized when a PCC infrastructure is used by IMS.

When the terminating UE works under NW-initiated bearer control procedures, the UE shall first provide an SDP answer to the original SDP offer and then wait for the IP-CAN to establish the required QoS resources. 

When the terminating UE works under UE-initiated bearer control procedures, the UE shall either 

a)
Provide an SDP answer to the original SDP offer (e.g. within a reliable 183 Session Progress Response) and then proceed to reserve the required QoS resources for the IMS Session; or. 
b)
Reserve the required QoS resources for the IMS Session and then provide an SDP answer to the original offer (e.g. within a reliable 180 Ringing Response or within the final 200OK). 

In the case of the behavior in bullet a) the SIP stack the UE keeps the same behavior regardless of the bearer control mode. The UE may base the execution of this sequence flow on an indication from the P-CSCF that Policy and Charging Control procedures are in use or based on the reception of a rejection when trying to set up the PDP context. 

A Rel- 6 UE will behave in accordance without any change. It will therefore not understand the indication sent from the P-CSCF. This requires that if a PCC infrastructure is used by IMS, the PCRF is configured to authorize the QoS resources as requested by the UE via the PDP context until the corresponding QoS Authorization is received from the P-CSCF. 
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Figure 2: IMS session setup, resource reservation only on terminating side (UE-initiated) 
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