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1.
Introduction

Supported-Feature AVP handling was introduced in all PCC reference points from Release 8 onwards in order to avoid the definition of different Diameter Application identifiers for each new release. 

Due to the specific requirements for those PCC reference points, some exemptions were made compared to the behaviour as described in TS 29.229. Main one is that the supported features are negotiated during the Diameter Session establishment and kept during the life of the session. Besides, the following specific behaviour applies:
-
If the client supports features that are required for the successful operation of the session, the request shall include these required features within Supported-Features AVP(s) with the 'M' bit set.

-
If the client supports features that are not required for the successful operation of the session, the request shall include these optional features within Supported-Features AVP(s) with the 'M' bit cleared.

-
When applicable, if the request does not contain any Supported-Features AVP(s) and the PCRF supports Rel-7 functionality, the answer shall not include the Supported-Features AVP. In this case, both client and PCRF shall behave as specified in the Rel-7 version of this document.

-
If the request contains the Supported-Features AVP and the PCRF supports all the features advertised in the request within Supported-Features AVP(s) with the ‘M’ bit set, the answer from the PCRF shall include the Supported-Features AVP, with the 'M' bit cleared, indicating only the features that both the PCRF and PCEF support.

One of the reasons why these exemptions were required was to allow successful interoperability between post-Rel-7 clients and Rel-7 PCRFs. The Rel-7 PCRF should be able to ignore a post-Rel-7 AVP and work according to Release 7. This can be achieved defining the AVP with the M-bit cleared.

On the other hand, there are clients that require to work according to certain release or a higher version. For example, a PGW cannot work with a Rel-7 PCRF, since EPS was introduced in Release 8. For those cases, it was decided that the client should declare the Supported-Feature AVP with the M-bit set in order to make the PCRF aware that the feature was required for the “successful operation of the session”.

As new functionality has been added, it has been considered appropriate to define mandatory and optional features. Specific feature bits can be used to define every feature. For the base line functionality for certain release not covered by an individual feature, a generic Rel-x feature bit can be defined. The reason is because of some small incremental changes to a release that do not belong to any proper feature, would still need to be negotiated. Whether a feature is optional of mandatory is known in advance and specified in the relevant Technical Specification for that reference point.
The following issues have been discussed in the last CT3 meeting that require some clarification:

1. Whether a feature that “is required for the successful operation” can be optional 

2. Whether there can be multiple instances of Supported-Features AVP, one or more with the M-bit set and one or more with the M-bit cleared in the same command

The following section tries to analyse these two issues.

2. Discussion

According to the current specifications, the features can be defined as “required for the successful operation of the session” or as “non required for the successful operation of the session”.

As indicated in the previous section, the only identified features “required for the successful operation of the session” are those that mandate the use of a specific release (i.e. a post-Rel-7 release). Moreover, Rel-X features are always defined as mandatory features, i.e. every reference point should work according to a specific release (plus the addition of a number of additional features). That is, according to the current state of the specifications, at least one mandatory feature is required, that can be either required or not required for the successful operation of the session. The rest of the specified supported features are optional, and not required for the successful operation of the session.

As it is defined in current specifications, the “M” bit of the Supported-Features AVP is used to differentiate whether a feature is required for the successful operation of the session or not. It provides no information about whether it is mandatory or optional. Whether a feature is optional or mandatory is specified in the related Technical Specification. 

Consider the example where a PGW supports Release 10 (and thus previous releases until Release 8), vSRVCC and ADC features. Since it cannot work according to Release 7, it has to declare:

· Supported Feature “Rel-10”  with the M-bit set (Mandatory, required)
· Supported Feature “VSRVCC” with the M-bit cleared (Optional, not required)
· Supported Feature “ADC” with the M-bit cleared (Optional, not required)
According to the current specifications, it can be interpreted as if two instances of Supported-Features AVP are required, one with the M-bit set to 1 and one with the M-bit set to 0:

Supported-Features ::=  < AVP header: 628 10415 >

    { Vendor-Id }

    { Feature-List-ID } ( Feature-List-ID-1 (indicates Gx)
    { Feature-List }( Includes feature bit 3 (Rel-10) set to 1. The rest of feature bits are set to 0.
    *[AVP]
Supported-Features ::=  < AVP header: 628 10415 >

    { Vendor-Id }

    { Feature-List-ID } ( Feature-List-ID-1 (indicates Gx)
    { Feature-List }( Includes feature bit 7 (VSRVCC) and feature bit 9 (ADC) set to 1. The rest of feature bits are set to 0.
    *[AVP]
On one hand, the feature list in each instance provides contradictory information since, e.g. feature bit 3 is supported according to the first Supported-Feature AVP instance and unsupported according to the second one.

On the other hand, according to RFC3588:
The 'M' Bit, known as the Mandatory bit, indicates whether support of the AVP is required.  If an AVP with the 'M' bit set is received by a Diameter client, server, proxy, or translation agent and either the AVP or its value is unrecognized, the message MUST be rejected.  Diameter Relay and redirect agents MUST NOT reject messages with unrecognized AVPs.
It is understood that the M-bit setting is not necessarily forwarded to the application logic in the receiving entities. Then the application logic could get no information about those features that were “required for the successful operation of the session”. 

In the example above the diameter stack would have to process the same AVP twice, but with the M-bit including different values. 

Based on this, it is considered that:

· Using two instances of the same AVP but with the M-bit including a different value is not a good practice from Diameter Base Protocol point of view

· as long as it is required to declare one instance of the Supported-Feature AVP with the M-bit set, the rest of supported features could be received in the same instance. Once the AVP is accepted by the Diameter stack, all features will be handled in the same way by the application
· For a post-Rel-7 client that allows working in Rel-7 mode (e.g. GGSN for Gx reference point), the M-bit for the Supported-Feature AVP that declares the release will not be set. From the application point of view, the rest of supported features may be received in the same instance since the rest of features are not required for the successful operation of the session.
Conclusions:
1. Including several instances of the same AVP with a different value of the M-bit and with contradictory information should be avoided. Several instances are only needed to differentiate Feature-List-IDs. 
2. Required features for the successful operation of the session only refer to features that refer to a post-Rel-7 release. These features are always mandatory features.

3. Optional features are always “non required” features.  

4. A feature that is identified as mandatory according to a version of the specification will have to be declared by the client. 
3. Proposed way forward
Based on the discussion above we propose to clarify the aspects described above according to the submitted CRs.
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