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Introduction

During CT3#54, CR 290 (C3-091164) was agreed, which modified the procedures for Supported-Features in TS 29.212 from those reused from TS 29.229 in way that is problematic for use in PCC specifications.  In this paper, we show why this is problematic and how the procedures defined in TS 29.229 can be reused for PCC as was originally intended.
The Problem

C3-091164 introduced the following differences (Clause 5.4.1 of TS 29.212) from the procedures in TS 29.229:
· The CCR shall include the Supported-Features AVP with the ‘M’ bit cleared 

· TS 29.229 specifies the M bit is set in the CCR.

· If the CCR command does not contain any Supported-Features AVP and the PCRF supports Rel-7 Gx functionality, the CCA command shall not include the Supported-Features AVP.  

· TS 29.229 specifies that the CCA includes Supported-Features AVP with M bit clear if the server supports features beyond the base functionality.

· If the CCR command contains the Supported-Features AVP, the CCA from the PCRF shall include the Supported-Features AVP, with the 'M' bit set.

· TS 29.229 specifies that the CCA includes Supported-Features AVP with M bit clear.

· If the CCR command contains the Supported-Features AVP, and the PCRF only supports Rel-7 Gx functionality, the CCA command shall not contain the Supported-Features AVP.

· TS 29.229 specifies the CCA will contain the error, DIAMETER_AVP_UNSUPPORTED.
The differences from TS 29.229 identified above are problematic for the following reasons:
· Sending Supported-Features with M-bit clear in the initial CCR may lead to undefined behavior when the client is Rel-8/9 and the server is Rel-7/8 (i.e. the client supports a higher release than the server).  

· In many cases the server cannot return a proper response and there are no defined procedures for what the server should do or how the client should react (e.g., client is Rel-8 P-GW needing EPS support, and server is Rel-7 PCRF).
· When a client requests features from a server for which the server does not support, an error must be returned to the client. TS 29.229 procedures support this scenario, while the updated procedures in TS 29.212 based on C3-091164 do not.
Reusing Procedures from TS 29.229

The procedures specified in Clause 7.2.1 of TS 29.229 can be reused for PCC and will solve the deficiencies identified with the current text in TS 29.212.  Specifically the TS 29.229 procedures will ensure that:

· a client requiring Rel-7 features can interoperate with Rel-8 and Rel-9 servers

· a client requiring Rel-8 features can interoperate with a Rel-9 server

· a client requiring Rel-8 or Rel-9 features attempting to establish a session with a Rel-7 server will be properly handled by the server returning an error

· a client requiring Rel-9 features attempting to establish a session with a Rel-7 or Rel-8 server will be properly handled by the server returning an error
The following table shows the results of different clients attempting to establish a session with different servers reusing the procedures from 29.229.
Results of Rel-7, 8, 9 client and server interaction using procedures from TS 29.229

	
	Server

	
	Rel-7
	Rel-8
	Rel-9

	Client
	Rel-7
	okay
	okay

(see NOTE1)
	okay

(see NOTE1)

	
	Rel-8
	DIAMETER_AVP_UNSUPPORTED

(see NOTE2)
	okay
	okay

	
	Rel-9
	DIAMETER_AVP_UNSUPPORTED

(see NOTE2)
	DIAMETER_ERROR_

FEATURE_UNSUPPORTED
(see NOTE3)
	okay


NOTE1: 
The Rel-7 client does not include any Supported-Features AVPs in the request.  In this case the answer shall include the Supported-Features AVP because the server supports Rel-8 (or Rel-9).  Note that in the answer the Supported-Features AVP has the M-bit clear, so this does not pose an issue for the client.
NOTE2:
The Rel-8 or Rel-9 client may optionally choose not to indicate support for Rel-8/9 if no Rel-8/9 AVPs and features are needed for the session (e.g., GPRS features supported by all servers). In this case the client is acting as a Rel-7 client even though it may support Rel-8 or Rel-9.

NOTE3:
The Rel-9 client may optionally choose to not indicate support for Rel-9 if no Rel-9 AVPs and features are needed for the session. In this case the client is acting as a Rel-8 (or Rel-7) client even though it may support Rel-9.

In order to achieve successful interoperability, the server must support at least the features request by the client.  For example, a Rel-8 P-GW requesting to establish an IP-CAN session for EPS will not be able to interoperate with a Rel-7 PCRF.  For these cases the procedures defined in TS 29.229 allow the server to return an appropriate error in the answer. 

The error returned not only allows the client to dynamically discover the features of the server, but it's also required in order to maintain deterministic behavior and interoperability (e.g., the PCRF cannot be expected to successfully authorize a session for an unknown IP-CAN type and an unknown RAT in a deterministic standards compliant way.)

Reason for adding Supported-Features

Recall from the discussion papers presented during CT3#50 in Shanghai, Operator position on Gx Application ID for Release 8 (C3-082307) and Feature advertisement on the Gx interface (C3-082527), the purpose of adding Supported-Features for Rel-8 was  to “advertise support for Rel-8” in order to differentiate Rel-7 from Rel-8 while using the same Diameter Application ID.

The procedures reused from TS 29.229 allow clients and servers to successfully indicate support for Rel-7, Rel-8, Rel-9, and future releases.  These procedures also allow clients and servers supporting different releases to interoperate in a deterministic way. 

Other Considerations

Reused AVPs

The M-bit settings on AVPs which are reused from other applications also impact the procedures for supported features.  3GPP TS 29.229, clause 7.1.1 specifies that when extending the application by adding new AVPs for a feature, the new AVPs shall have the M bit cleared and the AVP shall not be defined mandatory in the command ABNF.  The M-bit settings on new AVPs added since Rel-8 have been modified during CT3#54 (CR 290, C3-091164) so they are defined with the M-bit clear.  However, it's not clear what the M-bit settings should be for reused AVPs which are added after Rel-7 (e.g., 3GPP2-BSID AVP).

Flow-Information vs. Flow-Description
The ABNF and description of the Charging-Rule-Definition AVP has been modified to include the Flow-Information AVP in place of Flow-Description AVP.  The Rel-7 version of TS 29.212 specifies the behavior for backward compatibility with previous versions of Rel-7.   However, in the Rel-8 version of TS 29.212 the text regarding Flow-Description within the Charging-Rule-Definition is missing.  Additionally, in Rel-7 Flow-Information AVP is used without Packet-Filter-Identifier AVP, while in Rel-8 it's used with the Packet-Filter-Identifier AVP. The procedures for assigning packet filter identifiers by the PCRF are only applicable to Rel-8 and onwards. Unless the Rel-8 and Rel-9 version of TS 29.212 is updated with procedures for backward compatibility with Rel-7 functionality, a Rel-7 client will not be able to successfully interoperate with a Rel-8 or Rel-9 server.
Recommendations
Our recommendations to CT3 are to update TS 29.212, 29.214, and 29.215 to align the PCC procedures for Supported-Features with the procedures specified in TS 29.229.  We have provided CRs to update TS 29.212 Rel-8 (C3-091353), 29.212 Rel-9 (C3-091355), 29.214 Rel-8 (C3-091354), 29.214 Rel-9 (C3-091356), and 29.215 Rel-9 (C3-091357).

The issue of how to handle the M-bit settings on reused AVPs and the Flow-Information AVP requires further discussion and agreement by CT3.
