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Introduction

This contribution aims to explain some of the changes proposed in TDOCs 103,104,106,107 and 109.
Timer before Charging Rule Installation
When being notified about new IP flows by the AF, the CRF is allowed to wait for a certain time for bearer modifications before installing charging rules to reduce signaling load as an implementation option.
This timer has no stage 2 correspondence.

It is proposed to forbid this timer, as it has potential negative impacts on the service:

· If a more generic charging rule with lower priority is already installed, the service will be allowed and charged incorrectly according to this rule until the correct charging rule is being installed. Apart from the incorrect charging, additional load and complexity is required at the online or offline charging system to handle the additional charging information collected for the short intermediate period.

· If no charging rule fitting to the service data flow is currently installed, the user plane of the service will be interrupted. This clipping affects user experience and may also lead to call failures, if end-to-end signaling on bearer-level is required to establish the user plane connection.
Timer before Charging Rule Removal
When being notified about removed IP flows by the AF, the CRF is allowed to wait for a certain time for bearer modifications before removing charging rules to reduce signaling load as an implementation option.

This timer has no stage 2 correspondence.

It is proposed to forbid this timer, as it has potential negative impacts on charging:

· Users may continued to be charged although they terminated the service with service-level signaling, e.g. if the peer continues to transmit data.

· There is a fraud potential, if the user continues to transmit data although terminating the call on service level. This applies if charging rules allow the service free of charge, and the charging is performed on service level, e.g. for IMS session charging.
Request for Service Information at Bearer Establishment

TS 29.211 currently includes the option that the CRF request service information from the AF at the time of bearer establishment in the call flows. This option has no stage 2 correspondence in TS 23.125 and originates from the SBLP Gq interface, but appears to be not suitable for FBC. It is proposed to remove this option for the following reasons:
· The CRF may frequently not be able to identify the correct AF when receiving information about a bearer establishment, as the SBLP authorization token mechanism is not available and the CRF requires the not yet available service information from the AF for binding purposes

· Unlike SBLP, a UE may choose to reuse unmodified existing bearer(s) for the new service. In such a case, the CRF would never obtain appropriate service information and thus either disallow the service or charge it incorrectly.
Potential Binding Problems

A UE might use either destination ports or source address and ports to describe IP flows and enable the GGSN to sort them into PDP contexts.
If an AF chooses to describe IP flows in another way, e.g. providing destination rather than source information, the CRF will not have sufficient information to bind the IP flows described in the service information to PDP contexts.

It is proposed to add a recommendation for the AF to always supply all available information in the Diameter filters within the service information to reduce the chance that this scenario occurs.

A similar recommendation for the information supplied by the UE in TFT filters would also be beneficial, but is out-of-scope of CN3 specifications, and would not completely solve the issue due to earlier UE implementations (e.g. Rel-5) not following the recommendation. This approach is not followed by the Siemens contribution.

Usage of GPRS QoS Information in Binding

TS 29.211 currently recommends to use the QoS information about the PDP context when binding IP flows described in the AF service information to PDP contexts. It is proposed not to recommend this option, as it would preclude allowed and reasonable UE behavior and scenarios.
Without SBLP, there are no established rules similar to TS 29.208 about the QoS an UE is allowed to request. The mapping tables for the UE in TS 29.208 are only applicable if an UE receives an authorization token. However, even if the UE behaves according to these mapping tables, problems remain:

The network (SGSN) may downgrade the QoS requested by the UE. Bearers with lower QoS than requested by the UE may therefore be encountered and should also be allowed for the service.
One might consider a rule where no IP flows requiring a lower QoS class are bound to a PDP context requiring a higher QoS class. However, this rule would preclude the UE to combine IP flows requiring a higher and a lower QoS class in the same PDP context to reduce the number of PDP contexts required. Note that this option is also allowed with SBLP.

An analysis of the requested bandwidth will also be of little benefit. Allowing only IP flows with bandwidth demands larger than or equal as the requested bandwidth rules out the combination of IP flows within one PDP context. 

Improved Notification for IP Flow Removal

TS 29.211 currently only includes a notification to the AF only if all PDP context(s) bound to an IP flow are being terminated. The AF is notified that no suitable bearer for the IP flow is available any longer.
However, a similar situation might occur if the UE modifies PDP context by removing TFT filters. Again, no suitable bearer for the IP flow is available any longer.

It is proposed to add a Notification to the AF to TS 29.211 for the case where a bearer for an IP flow becomes unavailable because all PDP context(s) bound to an IP flow are being modified by removing appropriate TFT filters.

Organization of Call Flows

Currently, TS 29.211 features 6 call flows.

Call flows 8.1 and 8.2 cover AF session establishment of Modification. They link this to subsequent bearer events. The main dependencies come through the timer for charging rule establishment discussed above. If one removes this timer, little interdependencies between AF session establishments and bearer establishment or modification remain. Furthermore, a bearer establishment or modification may also occur without related AF session establishment and modification, e.g. for the service without AF interactions, where the CRF has configured charging rules.

It is proposed to replace flows 8.1 and 8.2 by two flows:

· One flow covering AF session establishment and Modification. This flow may contain boxes referencing the subsequent flow.
· One flow covering bearer establishment and modification.

Flows 8.4 to 8.6 cover scenarios with bearer release. Flows 8.4 and 8.5 show a scenario where the bearer release is preceded by AF session signaling. The interconnection between these flows is the timer for charging rule removal that is proposed to be removed. It is therefore proposed to show the bearer removal only in a single flow not interrelated to previous AF session events:

· Current Flow 8.6 for bearer removal is required.

Flows 8.3 and 8.4 show the AF session release as trigger. Those flows should be combined in one flow, as the CRF always behaves in the same way due to this trigger. As discussed previously, flow 8.4 also showing a subsequent bearer removal is not required.

· Current Flow 8.4 for AF session termination is required.

Flow 8.5 contains AF session modification as trigger. This is already covered at the proposed flow instead of flow 8.1 and 8.2. As discussed previously, showing a subsequent bearer removal is not required.
Conclusions
1. It is proposed to remove the timer for charging rule installation
2. It is proposed to remove the timer for charging rule removal
3. It is proposed to remove the option that the AF may request to be asked for service information at bearer establishment
4. It is proposed to add a recommendation for the AF to always supply all available information in the Diameter filters within the service information.
5. It is proposed to remove the recommendation to use GPRS QoS Information in Binding.
6. It is proposed to add a Notification to the AF to TS 29.211 for the case where a bearer for an IP flow becomes unavailable because all PDP context(s) bound to an IP flow are being modified by removing appropriate TFT filters
7. It is proposed to include only the 4 call flows described by the bullets above in TS 29.211.
