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Introduction

This contribution aims to comment further on the conclusions of document N3-040801.  In particular, it is intended that this document provides an alternative way in which the protocol detail of the combined Gq and Rx interface could be defined such that Gq and Rx can also exist as stand alone interfaces, but still use the combined protocol definition.

Selected Proposals from N3-040801

This document focuses specifically on four items in the summary of document N3-040801.  These are as follows;-
1. It is proposed to restrict Rel-6 standards to the following cases:

· Full FBC functionality only controlled over Rx interface

· Full SBLP functionality controlled over Gq interface

· A combination of full FBC and SBLP functionality controlled over a combined Gq/Rx interface

2. It shall be possible for an AF to address CRF and PDF selectively with the help of Diameter Routeing.

3. It is proposed to assign three Application IDs to selectively address servers that provide the following functionality

· Only complete FBC functionality

· Only complete SBLP functionality

· A combination of full FBC and SBLP functionality

…

5. It is proposed to use a new TS for the Rx specification

Each of these conclusions is considered below with some technical discussion of the content of N3-040801 that leads to it.  Special intention is given to the considerations in N3-040801 on the design of a combined Gq and Rx interface application.

Proposal 1 from N3-040801

Proposal 1 is the fundamental starting point for work on a combined and a separated Gq and Rx interface.  It is clear that the Gq interface for SBLP and the Rx interface for FBC need to be able to be implemented independently.  It also seems to be agreed that the collocation of the Policy Decision Function and of the Charging Rule Function in a single physical entity, and the ability to address this entity over a single logical interface is required functionality also.

The potential to combine the Gq and Rx interfaces comes about because of the similar functions that are to be performed over them – with both interfaces the AF needs information from the opposite node to determine if a session can be established.  This means that the contents of request messages from the AF and the content of the response messages it receives are (or at least could be specified to be) very similar.  At the same time, there is no mandate that the similarities between Gq and Rx have to lead to the definition of a single combined interface or a single combined function.  The ability to have a separate PDF and CRF must be maintained and so each interface must be able to stand alone.

However, a stand alone interface does necessarily mean a stand alone application or protocol where considerable synergy in function can be found.

Proposal 2 from N3-040801

Proposal 2 is almost as it should be, but does not seem to take into account that there are a number of underlying mechanisms by which individual functions could be addressed in a network.  Diameter Routing is indeed one such mechanism but it is certainly not the only mechanism. The statement in Proposal 2 as it stands could lead the reader to believe that Diameter Routing is how any message on Rx, Gq or a combined interface should be routed, but clearly where the interface to the CRF and to the PDF are physically or logically separated (for example where the two functions are addressed via different IP addresses) then some lower layer routing is applicable.

More likely is that Proposal two is suggesting that for the situation where a CRF and PDF are in a single physical entity sharing a single IP address, it still needs to be possible to place a request to just the CRF element of the CRF/PDF or just to the PDF element of the CRF/PDF.  The overall proposal of three application ids in N3-040801 is one way of doing this but it is not the only way of doing it, and in discussion of Proposal 3, an alternative proposal is considered.

Proposal 3 from N3-040801

Proposal 3 is that individual Application Ids are needed for the Gq, Rx and the combination of Gq and Rx interfaces.  Earlier in N3-040801, the following statement is found;-

An important motivation to align the Rx and Gq interface protocols is synergies at the AF, where it is desirable that a single implementation could support both interfaces with minimal or no adaptation. SA2 states: “As a general principle, Gq and Rx requests from Application Functions represent a request for an IP flow to be authorised/charged in the network rather than a request for specific functionality to be provided by the UMTS network”

However, on the other hand one should avoid unnecessary requirements on AF implementations that only desire FBC or SBLP. 

There is a possibility to design the Gq and Rx protocols in such a way that an implementation at the AF may indeed support both the Rx and Gq protocols with minimal or no adaptation.

The key points are

+ re-usage of AVPs

+ no M flags for AVPs which are not common to both protocols
   (To detect configuration errors, another mechanism would then be required, e.g. separate application IDs.

+ common procedures at AF to provide and handle the common AVPs

+ Procedures to handle AVPs only required at Gq or Rx shall be compatible with each other

Of particular interest here is the understanding of the M bit (although referred to as the ‘M flag’ in N3-040801) that is defined in Diameter (RFC3588).  Diameter contains two concepts with regard to the ‘Mandatory nature’ of an AVP.  One is the concept of Mandatory (or Optional) inclusion of a parameter in a command by the sending node and the other is the concept of Mandatory (or Optional) comprehension of the AVP by the receiving node.  Combined, these two concepts allow for a very flexible set of rules with regard to the definition of AVPs that are included in a command under certain conditions, and how these are processed at a receiving node.

Mandatory or Optional inclusion of an AVP in a command is identified in the ABNF description of the command, with a mandatory AVP being included in ‘curly brackets’ (ie ‘{‘ and ‘}’) whilst an optional AVP is included within the ABNF in ‘square brackets’ (‘[‘ and ‘]’).  Relating this to the definition of a combined Gq and Rx interface, AVP’s that are common to both interfaces (and are not otherwise optional for other reasons) would be defined in the ABNF of the relative command in curly brackets, whilst AVPs that relate to just Gq or just Rx would be included within square brackets, and within the command description, the conditions for inclusion of these AVP’s would be described – for AVPs related to Gq the condition would be ‘This AVP shall be included when SBLP is employed’ and for AVPs related to Rx the condition would be ‘This AVP shall be included when FBC is employed’.  When both SBLP and FBC are employed on a combined Gq/Rx interface, all AVPs would hence be included in the command.

It would seem to be a requirement however that all these AVP’s have the M bit set.  The M bit only has meaning if an AVP is included in the first place, and so where an instantiation of the common application is being used for example only for SBLP, and hence only those AVPs related to Gq are included in the command, all of these AVPs have the M bit set and hence there is a requirement for the device at the receiving end (be that a stand alone PDF or a combined PDF/CRF) to comprehend and process those AVPs.  Even though AVPs related to CRF with the M bit set are excluded under the conditions described in the previous paragraph, the command does not fail as the conditions for the exclusion of those AVP’s are met and the AVPs themselves are optional in the ABNF.  The M bit only requires comprehension if the AVP is included, but does require the inclusion of the AVP.

Therefore, the sending of a Gq specific command on a combined Gq/Rx interface can easily be achieved by correctly defining the inclusion conditions for AVPs and mandating comprehension of only the AVPs that are included under those conditions by setting the M bit.

An example of the use of ABNF and M bit together

To illustrate the point, an example of how a command could be structured to allow a single application id for Gq, Rx and combined Gq and Rx is provided below.

< Command-Name > ::=< Diameter Header: CC, App-id >

< Session-Id >

{ Vendor-Specific-Application-Id }

{ AVP-1 }

…

{ AVP-n }

[ AVP-n+1 ]

…

[ AVP-n+m ]

[ AVP-n+m+1]

…

[ AVP-n+m+p ]
*[ AVP ]

*[ Proxy-Info ]

*[ Route-Record ]

As can be seen from the ABNF, the command contains some mandatory AVPs and some optional AVPs.  Those AVPs in blue are common to Gq and Rx and so shall be included in every instance of the command.  Those in red are only relevant to the Gq interface and so would be included under the condition ‘shall be included when the command is used for SBLP’.  Those in green are only relevant to the Rx interface and so would be included under the condition ‘shall be included when the command is used for FBC’.  Every AVP in the command would have the M bit set so that when the AVP is included in the command (always for those in blue, under the correct conditions for those in red and green) the receiving node must process that AVP, and perhaps more importantly, failure to include the AVP under the correct condition could lead to failure of the command.

However, it should be noted that currently, with only an ABNF description of a command, there is no mention of the conditions under which the AVPs would be included.  This means that looking at the ABNF alone, there is no way to tell if a command that is being sent is Gq, Rx or a combination of the two.

Two ways to solve this problem exist.  The first is to identify which interface the command relates to via the implication of the inclusion of certain AVPs and exclusion of others.  The alternative is to include an AVP that explicitly identifies the which interface a command is being used for, which would be a mandatory AVP in the command (of the typ ein blue in the ABNF above).  This second option is probably more logical as it provides a clear indication to the receiving node, and also makes the conditions for inclusion of AVPs easily definable.  Such an AVP might be document as below.

X.Y
Function Identifier AVP

The Function-Identifier AVP is of type enumerated and indicates the functionality to be associated with the command.  The following values are defined.


SBLP_AND_FBC (0)

The command is related to both Service Based Local Policy and Flow Based Charging and so is being sent over a combined Gq and Rx interface.


SBLP_ONLY (1)



The command is related only to Service Based Local Policy and so is being sent over the Gq interface.


FBC_ONLY (2)



The command is related only to Flow Based Charging and so is being sent over the Rx interface. 

This would lead to a command description of the type shown below;-

	Diameter AVP
	Cat.
	Description

	Function-Identifier
	M
	Identifies the expected processing of the command.  See section X.Y for possible values

	AVP2
	M
	Explanation of AVP2, which is common to Gq and Rx.

	…
	
	

	AVPn
	M
	Explanation of AVPn, which is common to Gq and Rx.

	AVPn+1
	C
	Explanation of AVPn+1, which is only used in SBLP.

If Function-Identifier AVP takes the value SBLP_AND_FBC or the value SBLP_ONLY, this AVP shall be included in the command.

	…
	
	

	AVPn+m
	C
	Explanation of AVPn+m, which is only used in SBLP.

If Function-Identifier AVP takes the value SBLP_AND_FBC or the value SBLP_ONLY, this AVP shall be included in the command.

	AVPn+m+1
	C
	Explanation of AVPn+m+1, which is only used in FBC.

If Function-Identifier AVP takes the value SBLP_AND_FBC or the value FBC_ONLY, this AVP shall be included in the command.

	…
	
	

	AVPn+m+p
	C
	Explanation of AVPn+m+p, which is only used in FBC.

If Function-Identifier AVP takes the value SBLP_AND_FBC or the value FBC_ONLY, this AVP shall be included in the command.


This would appear to be a very easy way to allow a combined Gq and Rx interface, whilst still maintaining the ability to address a standalone PDF or CRF, within a single Diameter Application, and so Proposal 3 from N3-040801 is found not to be correct.

Proposal 5 from N3-040801

It is hoped that by using the mechanisms described above, the need for a separate documentation of the Rx interface can be avoided.  The principle of duplication of specification, or even parts of specifications is intended to be avoided by 3GPP and so even if documentation of three separate Applications is agreed, that documentation should be made up mostly of reference to a single specification.  However, it is further hoped that this document removes the need for multiple Applications.

