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Abstract of the contribution: After evaluation by SA5 and CT3 the problem that exists for the PCC functionality in the short IMS session setup with UE initiated resource reservation is still existing and thus the fallback solution needs to be re-considered.
Introduction

At the SA2#66 meeting the problem of the short IMS session setup scenario were discussed in which the UE at the B-side is not required to send the SDP answer immediately as the A-side has resources already available (i.e. preconditions are met). When having UE initiated resource reservation a solution was required to enable the PCC functionality for this IMS session setup. Companies believed at this time that the scenario can be addressed by a specific pre-configuration of the PCRF and the charging systems, respectively. Therefore, SA5 and CT3 were asked to study this possibility (LS in S2-082582).

Meanwhile the reply LS are available and it seems that a pre-configuration solution is not possible, i.e. there are inacceptable drawbacks for all the pre-configuration solutions. This paper discusses the pre-configuration solutions based on the reply LS and proposes to re-consider the fallback solution. 

Discussion

1. Pre-configuration solution A – IMS session setup assumed
If the PCRF is configured to assume an IMS session setup, the requested resources are authorized by providing appropriate PCC rules. Furthermore, these PCC rules will have the typical setting of the charging control information for IMS based services – free of charge – and the gates are closed initially.

While the resource management and the setting of the charging functionality would not lead to any problems, the closed gates would block any usage of the allocated resources. The gates would be opened if either an SDP answer arrives at the P-CSCF and thus the PCRF gets informed about the ongoing IMS session setup or after a PCRF timer expires and the PCRF concludes that there is no IMS session setup ongoing and thus the resource request belongs to a non-operator controlled service.

This would obviously be acceptable for an IMS service, but there is a problem with the non-operator controlled services. The SDP answer may come with a very long delay (as the 200 OK message is sent by the UE only after the user answers the call). Consequently, the timer will be rather long (i.e. in the order of 20 or 30 seconds). Non-operator controlled services do not work during this period, because the gates are closed. And this would lead to a very undesirable user experience.
2. Pre-configuration solution B – non-operator based service assumed
If the PCRF is configured to assume a resource request is for a non-operator controlled service, the requested resources can be authorized by providing an appropriate PCC rule with a setting of the charging control information that is appropriate for non-operator controlled service. Furthermore, the gates will be opened from the beginning and thus the service can start immediately.

SA5 replies in their LS that current specifications already provide features which would support operators to configure rating groups and charging methods appropriately in this case to enable a recalculation of the accounting information in case of an IMS session as well as to ensure that OCS would not reject a credit request in case the user is out of credit.
However, there are still some problems for the time until the PCRF concludes about whether there is an IMS session setup ongoing or not. First of all, the UE has to be allowed to ask for any type of QoS even if this would exceed the limits for non-operator controlled services in its subscription (as this QoS may be allowed for an IMS service). Furthermore – and more importantly – since the charging is actually disabled in the beginning (e.g. if the user is out of credit), it would be possible to use resources (even with a high/real-time QoS) without having to pay for it. 

For example, a simple web-browsing application could be started by the user and the UE would request resources. The user may be out of credit but the PCRF and the OCS would still authorize the resources since they don’t know whether this resource request belongs to a terminating IMS session setup for which the user may not have to pay. After a while the OCS (or the PCRF) would conclude that there is no IMS session ongoing and thus the resources would be released. However, in the intermediate time (20-30 seconds) the resources can be used by the application and the user can download one or two web pages. And this can continue as the application (and thus the user) would not know that a lack of credit led to the resource release and just ask for resources again. And the network would have to grant again the requested resources.
While this behavior is acceptable from a user perspective, it is obviously not desirable for an operator to enable the usage of resources for some time without being able to appropriately charge the user for it.
3. Fallback solution  – Authorization based on SDP offer information 
3.1 PCRF gets informed about ongoing IMS session setup
Since none of the pre-configuration solutions works, the only alternative is to make the PCRF aware of the new IMS session that is currently setup before the authorization request for the bearer resources arrives. 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. 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 at the PCRF included.
3.2 PCRF performs authorization based on the SDP offer information
An authorization based on incomplete SDP offer information 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 some problems in the binding. 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. 
Based on the P-CSCF functionality enhancement described above, the corresponding SDP offer information is already available when the PCRF 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 PCRF may have to update the PCC rule(s) 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 discusses the problem that exists for the PCC functionality in the IMS session setup with UE initiated resource reservation when supporting a scenario for which the authorization of resources has to be done before the SDP answer from the UE B arrives. 
The evaluation of the pre-configuration solutions based on the reply LS from CT3 and SA5 show that both pre-configuration solutions have severe drawbacks for the user or the operator and thus cannot be applied to solve this scenario. Consequently, we would like to propose to re-consider the fallback solution of informing the PCRF about the ongoing IMS session setup and performing the authorization based on the SDP offer information.
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 S2-087741 / S2-087742 and against TS 23.203 in S2-087804 / S2-087805.
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