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When C3-130459 and C3-130803 were treated, there were discussions on Option A given in those PCRs about the intend and relationship between the identified "Protocol Converter" and the Diameter Routing Agent (DRA). The discussions here further deal in that topic and proposes some way forward.
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Additional discussion(if needed)…

From 23.203 we understand that "A diameter realm shall provide the ability of routing all the PCC messages for the same UE and PDN connection to the same PCRF based on the available information supplied by the entities contacting the PCRF". AF would be an example of such an entity.

From 23.203 we also understand that in order to ensure that all diameter sessions (for Rx) "for a certain IP-CAN session reach the same PCRF when multiple and seperately addressable PCRFs have been deployed in a diameter realm, an optional logical function "Diameter Routing Agent (DRA)" is enabled". 
This DRA function is not required in networks that utilize a single PCRF per diameter realm.

So one can say that all PCRFs in a PLMN belong to one or more diameter realms. Routing of the diameter messages from a network element towards the right diameter realm in a PLMN is based on the standard diameter realm based routing using the UE-NAI (UE – Network Access Identifier) as specified in RFC 3588. UE-NAI is used in the diameter protocol to extract user’s identity and realm. The identity is used to identify the user during the authorization/authenticaion, while the realm is used for the message routing purposes.

From RFC3588 on what is Standard Diameter Routing, we understood the following :

Every node that follows diamter protocol shall maintain two tables, namely: 
-
Peer table and realm based routing table. 


A peer table is used in message forwarding and is referenced by the realm based routing table.It maintains the identity of the very next peer which has direct connection to the considered peer. 

Realm based routing lookups are performed against realm based routing table. This shall contain routing and processing information of all the peers present in the peer table. A diameter server routes messages based on the realm portion of the UE-NAI. The server must have a table of realm names, the address of the peer to which the message must be forwarded.
The AF  has information about the UE IP address and PDN but may not have user identity information (UE-NAI) while the DRA has information about the user identity (UE-NAI), the APN, the UE IP address and the selected PCRF address for a certain CAN session (from PGW). This is also borne out in 29.213, subclause 7.3.7 where we find:-
If the AF has the realm identification (i.e. FQDN from a UE NAI) and is located in the H-PLMN, the AF sends the user identity in the Subscription-Id AVP and PDN information (i.e. APN) if available in the Called-Station-Id AVP in a Diameter request to the DRA which acts as a Diameter agent. 
If the AF does not have proper knowledge about the user identity and the AF is located in the HPLMN, the AF may use pre-configured information to find the DRA. 
We also find that for the case where AF does not have proper knowledge of the user identity, there is an editor's note on this 

Editor's Note: It is FFS how the AF (e.g. a third party or non-IMS application server) finds the DRA if it does not have the proper knowledge about the user identity. It is FFS whether a pre-configured destination realm will suffice in these cases.

So whilst CT3 indicates that FFS is needed for the case where where AF does not have proper knowledge of the user identity, such an option exist and we in this PCR take the same approach too.
Based on above, one can actually say that there can be two alternatives to Option A, i.e., option A1 and option A2 and those are given in the PCR details below..
Proposed changes:
*** 1st Change ***
6.2.x
Study on location of XML-DIAMETER Protocol Converter
6.2.x.1
General
Part of the Study on XML based access of AF to the PCRF in CP-130617 approved at CT#59 (Vienna, March 2013) is to investigate the adding of a "protocol converter (as a stand-alone entity) between PCRF and AF".

This paper proposes some possibilities where this Protocol Converter might reside and discusses the advantages and disadvantages of the proposed locations.
6.2.x.2
Locating the Protocol Converter
6.2.x.2.1
Option A: Protocol Converter within 3GPP PLMN
In this option the protocol converter is within the 3GPP PLMN.
In this option it is possible that:-
-
there is logically one Protocol Converter to the PLMN, see figure 6.2.x.2.1.1;
-
there is logically one Protocol Converter per Diameter realm, see figure 6.2.x.2.1.2;
Editor's notes: It is FFS whether CT3 intends to study other possibile locations of the protocol converter within a 3GPP PLMN.
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Figure 6.2.x.2.1.1: Protocol Converter placed within 3GPP PLMN, one logical Protocol Converter to a PLMN
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Figure 6.2.x.2.1.2: Protocol Converter placed within 3GPP PLMN, one logical Protocol Converter per Diameter realm
With Option A, there are the following Pros and Cons.

	Pros 
	Cons

	· No change to 3GPP architecture

· Scoped and worked on by 3GPP to 3GPP domain

· Quick and easy adoption by 3rd party applications providers

· Standardised version of protocol conversion

· Operator ease of managing 3rd party providers
	· impact to CT3 specifications, total impacts yet to be analysed and determined 



Editor's note:

The pros and cons given in table above are incomplete and requires further studies.
6.2.x.2.2
Option B: Protocol Converter within AF (3rd party) server domain
In this option, the protocol converter is placed within the AF domain, see Figure 6.2.x.2.2.
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Figure 6.2.x.2.2: Protocol Converter within 3rd party server domain
With Option B, there are the following Pros and Cons.
	Pros 
	Cons

	· No likely impacts to CT3 interfaces and specifications
	· Defeats the purpose of 'opening' the Rx to 3rd part application providers familiar with XML

· Opens up many (non-standardised) variants of protocol conversion

· Increases difficulty for operator's to manage 3rd party providers

· Fragments market


Editor's note:

The pros and cons given in table above is incomplete and requires further studies.
6.2.x.2.3
Option C: Protocol Converter between AF domain and 3GPP domain
For this option, the protocol converter is independently placed to bridge between the AF and 3GPP domain, see Figure 6.2.x.2.3.
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Figure 6.2.x.2.3: Protocol Converter bridging AF and 3GPP
With Option C, there are the following Pros and Cons.

	Pros 
	Cons

	· No likely impact to CT3 interfaces and specifications
· Facilitate use of XML for 3rd part providers 
	· Opens up many (non-standardised) variants of protocol conversion

· Increases difficulty for operator's to manage 3rd party providers

· Fragments market


Editor's note:

The pros and cons given in table above is incomplete and requires further studies.
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