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Abstract of the contribution: The impacts of incomplete service information on the current PCC functionality are discussed and a solution is described for enhancing the P-CSCF and PCC functionality to handle such scenarios.
Introduction

As discussed in the CT1 LS (C1-080579 “Network Initiated PDP Context from SA WG2”) there is a need for supporting a scenario for which the authorization of resources has to be done before the SDP answer from the UE B arrives. 
CT1 informs that any SIP / SDP based solution (to trigger an SDP answer) will be available earliest from Rel-7 onwards. This means, a Rel-6 UE would not be able to apply to the related procedures and therefore the authorization of resources cannot be based on the SDP Answer in the related scenario. Consequently, the current P-CSCF and PCC functionality needs to be enhanced to support Rel-6 UEs when PCC functionality is used by a network. 

In the following, the implications for the current PCC functionality are discussed and a solution is described for enhancing the PCC functionality to handle such scenarios. 
Discussion

Implications for the current PCC functionality

The PCC functionality as currently described is based on having the complete service information before the authorization of resources is done. The service information is derived from the SDP offer (IP address and port numbers of UE A) and the SDP answer (media types, codecs, bitrates agreed for the IMS session as well as IP address and port numbers of UE B). The SDP answer contains not only the contact information details of UE B but more importantly, the details about the negotiated and accepted media for which the resources need to be authorized. 
As discussed above there is a need to support a scenario for which the authorization of resources needs to be based on the SDP offer. This results in a) incomplete IP filter information (as port numbers of UE B are missing) and b) a certain probability of an authorization of unnecessary media or too high bitrates that are not selected for the IMS session by UE B. The incomplete IP filter information would lead to the generation of PCC rules without downlink filters leading to problems in the binding for these Rel-6 UEs (which are always in the UE mode). Not having the negotiated media information bears a risk that a simple or misconfigured UE could request too few or to much resources for the IMS session.
The current PCC functionality allows the P-CSCF to instruct the PCRF to act on the available service information, i.e. which can be used in this situation to achieve a resource authorization based on the incomplete service information. However, the P-CSCF interaction with the PCRF based on the SDP offer is currently optional and only described as a checking against local operator policies, i.e. there is no authorization of resources included. 
How to get the SDP offer information to the PCRF?
The current IMS specification describes that the P-CSCF provides the complete session information to the PCRF which happens after receiving the SDP answer. Therefore, the behavior of the terminating P-CSCF needs to be changed. The P-CSCF shall send the available service information already after receiving the SDP offer even though the IMS session information is incomplete. 

However, such behaviour is only needed when the P-CSCF receives a SIP message indicating that required resources are available on the originating side (as in this case no SDP answer would be received before the PCRF is requested to authorize the required resources). Therefore, the P-CSCF needs to be able to detect such situations when an SDP offer either does not include any preconditions information or includes preconditions information indicating that the local preconditions (i.e. the preconditions related to the remote peer) are already met. 

This P-CSCF behaviour is required for every offer answer exchange occurring, i.e. during the IMS session establishment as well as during subsequent media re-negotiations or the addition of new media to the IMS session.
How to enable the UE initiated resource reservation based on the SDP offer information?
Based on the P-CSCF functionality enhancement described in the previous section, the corresponding SDP offer information is already available when the PCRF later receives the GGSN request to authorize resources. Having also the instruction to act on the available service information (which is already part of current PCC functionality) the PCRF can perform the authorization of resources based on the SDP offer information. It is of course also required that the UE uses the same IP address for signaling and media. However, according to Rel-6/7 specifications this is always the case.
The lack of downlink filters requires nevertheless some enhancements for the PCC functionality. The problem in the UE mode is the binding of the IMS media flows to the PDP contexts. While the UE provides the TFT for the activated or modified PDP contexts (containing the respective downlink filters) the corresponding information (carried in the SDP answer) is not yet available at the PCRF. Therefore, the PCRF cannot apply the downlink filter information which is typically the main binding criteria. There is however the possibility to use the requested QoS of the PDP context as binding criteria which should be sufficient for most of the use cases. To handle also rare situations in which the QoS would not be sufficient to generate a correct binding (e.g. when a terminating IMS session establishment and the start of a gaming application happen at the same time) the PCRF would need to generate more than one PCC rule for a service, i.e. one PCC rule for every PDP context in which the service could occur. These PCC rules will have an empty downlink filter. Once the service information of the SDP answer arrives at the PCRF, the PCC rules that are no longer required can be removed and the remaining PCC rules can be updated with the correct downlink filter(s). 
The solution for the UE mode is not so much affected by an authorization of unnecessary media or too high bitrates as the UE is responsible for generating the resource reservation signalling based on its capabilities and configurations. There is however the possibility that a simple or misconfigured UE could request too few resources for the IMS session. In such a situation the PCRF would have to upgrade the resources when the service information of the SDP answer arrives. The PCC rule(s) would have to be updated with the correct QoS information which would then trigger a PCEF initiated PDP context modification. There is also the possibility for a misbehaving UE to temporarily get higher resources than required for the negotiated media and bitrates, but this would be corrected in the same way.

There should not be a problem with media clipping (due to the dummy downlink filter) as the downlink media will only arrive after UE A received the SDP answer while the update of the downlink filter happens earlier.

Proposal
This paper discussed the implications for the current PCC functionality when supporting a scenario for which the authorization of resources has to be done before the SDP answer from the UE B arrives. A simple solution for enhancing the P-CSCF and PCC functionality was presented. It works to a large extent on the existing functionality and requires only small extensions or clarifications. It is proposed to discuss this solution and the related Rel-7/8 CRs against TS 23.228 in S2-081644 / S2-081645 and against TS 23.203 in S2-081511.
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