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Introduction

This contribution aims to discuss requirement arising by allowing that the Rx and the Gq interface are combined. Furthermore, it considers Diameter protocol mechanisms to implement those requirements.
Requirements
The AF needs to know and to control what functionality a Diameter server hosting PDF and/or CRF performs:

· Will flow based charging be performed? This may affect if and which CDRs an AF generates. An AF without own charging support may require FBC.

· Are bearer events reported reliably? This is only the case for SBLP, as certain restrictions outside the control of the AF apply for FBC.

· Is a restriction of the authorized QoS enforced?

· Is an exchange of charging information supported?

· Will an authorization token be assigned?

In short, the AF needs to know and to control if a Diameter server hosting PDF and/or CRF performs SBLP and/or FBC.

A combined PDF + CRF need to know if the AF desires FBC and / or SBLP.

Diameter Protocol handling of combined and separated interface
Several mechanisms may be considered to implement those requirements:

1. Using Gq application for Rx without any protocol extensions

AF observes from PDF/CRF behaviour if  SBLP is supported by receiving or not receiving the authorization token. If and only if no authorization token is received FBC is applied. A combined PDF+CRF is not supported. The AF is unable to control if FBC or SBLP will be performed. This option appears to be quite unsatisfying.
2. Using Gq application for Rx with AVP controlling if application token is assigned

The Gq interface is enhanced to allow the AF to request or not request the generation of an authorization token. The advantage compared to 1. is that the AF is able to control if  FBC or SBLP will be performed, assuming that FBC and SBLP are not combined. Furthermore, token-less SBLP is studied by Sa2 for Rel-7, and the token request may therefore become totally unrelated to the question if FBC or SBLP is desired. Again, this option appears to be quite unsatisfying.

3. Using Gq application for Rx with CN4 Supported Features AVP.

The Gq interface is enhanced with the CN4 version control Supported Feature AVP. Features are introduced for Gq functionality and Rx functionality (and possibly combined Gq and Rx, ffs). The AF may control the functionality provided by the CRF/PDF by including the corresponding features in a request message. The AF learns the capabilities of the CRF/PDF from the supported feature list provided in the answer message. If the originally desired functionality is not supported by the PDF/CRF, the AF may choose to demand other functionality.
This approach supports a combined PDF/CRF by allowing the AF to control the provided functionality. Capability exchanges allow an AF also to cope with a separate CRF or PDF. Thus, this approach is far better than 1.and 2. .

However, some disadvantages remain:

· The suggested usage of the Supported-Feature AVP is against the CN4 intentions to use it for capability negations only, not for a control of provided functionality. The CRF/PDF is not informed correctly about the capabilities of the AF. Implications are ffs.
· A routing of AF request messages by Diameter relay agents, proxies and redirect agents based on the desired functionality (Gq and/or Rx) is not supported. Thus, the AF needs preconfigured knowledge which Diameter servers provide PDF and/or CRF functionality.
· The new functionality to support the Supported Feature AVP would already be required from a Rel-6 PDF. The backward compatibility mechanisms of CN4 that avoid such a support are not applicable, as they assume that features are added in later releases, but none are removed.
4. Using separate Diameter application IDs
The Gq and Rx interface and the combined Gq and Rx interface are all assigned separate Diameter application IDs. The AF expresses the desired functionality by using the appropriate application ID. Diameter relay agents, proxies and redirect agents may route the request based on the application ID to a server supporting PDF and/or CRF functionality. This approach avoids the disadvantages of approach 3. In contrast to 3, the AF is not informed about the not requested capabilities of the server. However, this information is probably not urgently required and is not too significant as other servers within the network may provide other capabilities.
Conclusions

1. The AF needs to know and to control if a Diameter server hosting PDF and/or CRF performs SBLP and/or FBC.

2. Approach 4 is the most preferable solution for this requirement. The Gq and Rx interface and the combined Gq and Rx interface shall all be assigned separate Diameter application IDs.
