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1. Introduction

The Diameter base protocol can be utilised in different ways and CN3 needs to decide how to use it. In particular, the application - in our case the Gq interface - related amendments can be specified in several ways. At the same time, some approaches are more complicated and require more standardization and implementation efforts than others. In addition, the Diameter RFC (specification) contains “strong recommendations” on these aspects. 

In this contribution, we present the different possibilities and make a recommendation, which is aligned with the IETF and Diameter recommendations. 

2. Discussion

Diameter base protocol and Application

Usually, the Diameter base protocol is used with a Diameter application (protocol). The Diameter base protocol defines the generic command codes (messages) and Attribute-Value Pairs (AVPs, i.e. parameters), and the Diameter application the application specific command codes and AVPs. For Gq interface, the Diameter base protocol command codes and the AVPs are generally very well suitable and could be utilized with minor modifications. 

The Diameter application can be defined from scratch or an existing application protocol can be reused and modified as needed to support the new applicaton in question; for example, the Gq interface in our case. The IETF and the Diameter specification strongly recommend the reuse of existing application’s command codes and AVPs to simplify implementations and standardization. For Gq interface purposes, the NASREQ application command codes are the most suitable ones as their contents are similar to the messages and parameters needed for the Gq interface. 

The standardization process is also significantly simpler if existing command codes can be used, as if new command codes are defined they need to be defined within the IETF. This is due to the fact that each command code is identified by a globally unique number. This number is allocated by IANA but an IETF draft is required for the allocation. Note, that CN4 Rel-5 Cx interface was an exception to this rule, which was made due to the fact that it was created when Diameter base protocol drafting was ongoing. Our understanding is that it is not possible to use this exceptional procedure any more. In addition, the CN4 intention is still to have IETF acceptance for the new command codes. Then, whereas IETF is a very well respected standardization organization, conducting the standardization partly within the 3GPP and partly within the IETF for Gq interface purposes may not be a very simple process due to the specific nature of the Gq interface. For example, the IETF has its own standardization process and culture which is somewhat different from the 3GPP (e.g. is much more functionality oriented, whereas the 3GPP is more interface oriented). The scope of the IETF is not only 3GPP wireless mobile systems, but it covers very wide range of systems and applicatios. Thus, it may not be very easy to get a solution optimized or even well-suited for the Gq interface purposes as it is a specific case, which may not be “globally” usable for wide range of applications, configurations (e.g. remote dial-up for laptops) and systems. In addition, the IETF standardization process takes about 1.5 years. 

The reuse of existing Diameter and NASREQ command codes and AVPs as well as additional needed AVPs are presented in N3-030xxx, N3-030yyy, N3-030zzz, and N3-030www. 

Diameter command code format

The figure below presets the general format of a Diameter command code (message) and the AVPs (parameters) within it. 

Diameter header:         0                   1                   2                   3

                                     0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

                                     +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

                                     |    Version    |                 Message Length                |

                                     +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

                                     | command flags |   Command-Code (globally unique identifier)                

                                     +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

                                     |    Application-ID (Identifies the application, e.g. Gq i/f, allocated by IANA)                        

                                     +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

                                     |                      Hop-by-Hop Identifier                    |

                                     +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

                                     |                      End-to-End Identifier                    |

                                     +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

                                     |  AVPs ...

                                     +-+-+-+-+-+-+-+-+-+-+-+-+-

1st AVP header, data:   0                  1                   2                   3

                                     0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

                                     +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

                                     |     AVP Code (With Vedor-ID identifies the AVP within the Application-ID)                            

                                     +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

                                     |V M P r r r r r|                  AVP Length                   |

                                     +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

                                     |Vendor-ID (opt) (Identifies the AVP within the Application-ID; all. by IANA)
                                     +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

                                      |    Data ...

                                     +-+-+-+-+-+-+-+-+

2nd AVP header, data:   0                   1                   2                   3

                                      0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

                                      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

                                      |    AVP Code (With Vedor-ID Identifies the AVP within the Application-ID)                            

                                     +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

                                      |V M P r r r r r|                  AVP Length                   |

                                      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

                                      |Vendor-ID (opt) (Identifies the AVP within the Application-ID; all. by IANA)    

                                      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-++-+-+-+-+-+-+-+-+-+-+-+-+-+-+

                                      |    Data ...

                                      +-+-+-+-+-+-+-+-+


                 …

Diameter command code header key parameters:

· Command code: Allocated by IANA and allocation requires an IETF draft. If NASREQ and Diameter base protocol messages are used, then new command codes are not needed. 

· Application identifier: Allocated by IANA, which reserved range 0x00000001 to 0x00ffffff for IETF standards track applications; and 0x01000000 – 0xfffffffe for vendor specific applications. A vendor specific Application identifier is described and proposed for Gq interface, see below chapter  “Application Identifier”. 

· Note, that the command code identifies each command code globally, but each application can have a different variant of the command code, if it has a different Application Identifier allocated. For example, for Gq interface purposes, we need an IANA allocated Application Identifier in order to have our own variants of the command codes. 

AVP header key parameters:

· The AVP codes can be assigned by IANA or vendor speclfic AVPs can be used. The IANA assigned AVPs globally unique; the vendor specific AVPs need to be unique within the application in order to distinguish them.

· If Vendor specific AVPs are used, then the Vendor-ID is used to globally identify that AVP from other vendor specific AVPs and a globally (IANA allocated) defined AVP having the same AVP code. CN4 has already acquired a Vendor-ID for 3GPP, which can also be used for Gq interface purposes.  

Application Identifier
Each application is identified by an Application Identifier, which uniquely identifies the application and its command codes. If two applications used the same Application Identifier, then it would not be possible to distinguish the two and to know which one is supported by a node at the capabilities exchange procedure (during which nodes indicate the supported applications by exchanging the application identifiers) or to know to which application each received command code belongs.

The Application Identifier can be either an IANA assigned Application Identifier or a vendor specific Application Identifier. The difference between the two is that if the Application identifier is IANA assigned Application identifier then the command codes and AVPs need to be standardized within the IETF. On the other hand, if vendor specific Application Identifiers are used, then the IETF standardization is not required. Thus, it would be significantly simpler to use a vendor specific Application Identifier for the Gq interface purposes. 

The vendor specific Application Identifier approach is also used in CN4 for their Diameter amendments, thus, using it also for Gq would harmonize the 3GPP approaches in this area.  

3. Proposal

Due to reasons explained in this contribution, we propose the following approach to be taken in the Diameter related Gq interface standardization:

· The NASREQ application and the Diameter base protocol be used as basis for the Gq interface. The existing command codes and AVPs be used, and new AVPs are only defined as needed. 

· A vendor specific Application Identifier be used to identify the Gq interface application. 

This approach would significantly simplify the standardization and implementation efforts and is aligned with the IETF and Diameter recommendations. 
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