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1. Introduction

Currently it is not specified how DNS is used in the EPC nodes supporting Diameter roaming interfaces (e.g. MME, vPCRF) to select the next-hop Diameter agent.  For example:

· in TS29.303 [1] there’s no service parameters related to S9 and S6x interfaces.
· In TS23.003 [2] there’s no application defined for PCC related entities

This paper first of all depicts examples of what happens if DNS without 3GPP-specific application for Diameter interfaces (i.e. S6/S9) are used.  Especially the problem when LTE roaming is provided is highlighted.  This paper then proposes a way forward that how the mechanism for S9/S6 Diameter application to select its peer should be performed

2. Discussion
2.1 Current Specification on Diameter Roaming Interfaces
TS29.303 does not describe DNS procedures for Diameter based interfaces.  Instead, in Rel-8 3GPP specifications, it is implied in various 3GPP specifications for Diameter interfaces that diameter interfaces are supposed to be implemented based on “Diameter peer discovery” mechanism as specified in IETF RFC3588 [3] Section 5.2:

3. The Diameter implementation performs a NAPTR query for a server in a particular realm. The Diameter implementation has to know in advance which realm to look for a Diameter agent in. This could be deduced, for example, from the 'realm' in a NAI that a Diameter implementation needed to perform a Diameter operation on. 
The above text is only providing an example of what information to use for DNS look-up.  There is no standardized way of DNS available, so there could be a situation that many different operators implement DNS in different ways, e.g. some DNS server can only return Diameter agent’s correct IP address using MCC+MNC part of IMSI, while other DNS server requires the use of APN, etc.  For Diameter roaming interfaces (S6x and S9), such situation has to be avoided, because operators will need to manage what information needs to be used for the DNS server in other PLMN and possibly implementing different DNS logic within the core network even for the same interface.  
Proposal 1:  3GPP should specify DNS description for Diameter roaming interfaces in order to avoid various implementation options which increases interworking burden

2.2 DNS Scenarios for Diameter Roaming Interfaces
If above Proposal 1 can be agreed by CT4, this paper then moves on to investigate the scenarios that should be considered and described in 3GPP specifications.  
GSMA IREG RiLTE recommends the use of DRA at the edge of each PLMN [4], therefore this paper assumes that DRAs on Diameter roaming interfaces always exist.  The Diameter roaming architecture can take the following configurations as depicted in Figure 1.  For conventional purposes, this discussion paper introduces names for each case.  The ‘integrated DRA’ configuration uses one DRA for all of S6x and S9 Diameter roaming interfaces.  The ‘Separate DRA’ configuration uses, as its name suggests, dedicated DRA for each of S6x and S9 interfaces.
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Figure 1: Possible Diameter Roaming Architecture Configurations
It is assumed and expected that all entities in VPLMN would perform DNS (unless IP address of next-hop Diameter agent is static configured).  However it is the DRA at the edge of VPLMN which has to perform DNS to find the Diameter agent in other PLMN.  Thus, in order for the operator communities to deploy unified DNS for roaming purposes, it is at least required to describe how DRAs at the edge of VPLMN should perform DNS procedures to find the next-hop Diameter agents.
Proposal 2:  CT4 should investigate and update the specifications for at least:

1. Discovering the next-hop Diameter agent in DRA at the edge of VPLMN for S6x interface

2. Discovering the next-hop Diameter agent in DRA at the edge of VPLMN for S9 interface 
2.3 Problems to be addressed
Problem 1 – What information is used for a DNS query?

The information used for DNS query from DRA at the edge of PLMN should be common for both S6 and S9, as it can be optimized such that the DRA will only perform one DNS query for both S6 and S9, in the case of ‘integrated DRA’ scenario.  Since there is at least one DRA at the edge of HPLMN [4], it should be enough to only inform to which network the DRA intends to send the Diameter messages, in the S-NAPTR procedure.  In EPC, such information should be a combination of MCC and MNC, which can be retrieved from IMSI, which is always present and is visible in every DRA.

Proposal 3:  It is proposed that DRA at VPLMN-edge will use MCC+MNC part of IMSI for discovering next-hop Diameter agent on S6/S9.

Problem 1 – How exactly the S-NAPTR procedure for Diameter Roaming Interfaces work?
For Case 1 (integrated DRA):  

· DNS server should simply return a list of DRAs
· DRA at VPLMN edge (performing DNS query), should pick the next-hop DRA from the list
· There is (probably) no need to distinguish application specific information since there is only one DRA at HPLMN edge.

For Case 2 (separate DRA):

· DNS should return a list of DRAs for each application (S6,S9)

· DRA at VPLMN edge (performing DNS query) should choose the next-hop DRA for appropriate application.

However, in Rel-8 there is not enough specification for DRA to perform application selection.  For example, in neither TS29.303 nor TS23.003, ‘app-service’ and ‘app-protocol’ names for S9 interface are specified.  (Those for S6a are already available.) This information has to be added appropriately in order for Diameter roaming interfaces to work without any hurdles for interworking.
Proposal 4:  It is proposed to introduce ‘app-service’ and ‘app-protocol’ names for S9 interface and describe DNS procedures using the information.
3. Conclusion
This paper discussed that there is a need for updating CT4 specification regarding DNS for Diameter roaming interfaces.  

This paper proposed that 3GPP at least specify the following:

· Description of DRA at HPLMN edge discovery in DRA at VPLMN-edge for S6

· Description of DRA at HPLMN edge discovery in DRA at VPLMN-edge for S9
· Description that DRA at VPLMN edge will use MCC+MNC part of IMSI in a DNS query

· Definition of ‘app-service’ and ‘app-protocol’ names for S9 interfaces
If above points can be agreed, NTT DOCOMO will prepare a set of CRs to update DNS specifications in the next CT plenary cycle as TEI9.
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