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Abstract of the contribution:

This contribution proposes to add further information regarding deployment of Diameter relay pools.
Introduction

This contribution describes an example of hierarchical Diameter relay pools deployed internally in an operator’s domain and also deployed between operators for inter-operator roaming scenarios.
The purpose of the contribution is to provide an example of possible S6a/S9/Wd*-Diameter-based deployment. S6a interface may be used for intra- and inter-operator purposes, whereas S9 and Wd* are used only for inter-operator purposes. However, the same hierarchical Diameter deployment can be applied for all three interfaces.
Proposal

It is proposed to add the text below to TR 29.909 as part of Annex A-Roaming infrastructure.
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Annex A (Informative):

Roaming Infrastructure
A.1 Deployment of S6a-Diameter Relay Pools
This annex provides an example of a deployment of S6a-Diameter relay pools to be used between a visited and home operator. This deployment may also be applied to the intra-operator scenario as well.
At a high level, the Diameter infrastructure needed for a multi-operator scenario comprises the intra-operator infrastructure of each involved network operator, and an inter-operator infrastructure shared by the involved network operators. The inter-operator infrastructure could be the evolution of the existing GPRS Roaming Exchange i.e. the IPX [3]. This is depicted below.


[image: image1]
High-level Diameter Infrastructure
For the intra-operator infrastructure it is suggested to make use of:

· An inner pool of relay agents to provide service within the operator network: The inner pool of relay agents has Diameter connections to HSS. A plain pool where each relay has a connection to HSS is possible. Alternatively, a hierarchical pool is also possible, with a first level of relays that have connections to the MMEs and a second level of relays with connection to HSS, where each relay in the second level groups connections from the first level relays, so that the number of connections to HSS can be reduced. The inner pool of relay agents has Diameter connections to a border pool of relay agents.

· A border pool of relay agents to interface with the inter-operator Diameter infrastructure: The border pool of relay agents has Diameter connections to an inner pool of relay agents. The border pool of relay agents has Diameter connections to the inter-operator Diameter infrastructure.

This is exemplified in the following figure.
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Example Intra-Operator Diameter Infrastructure and its connectivity to inter-operator Diameter roaming infrastructure
Observe that several variations over the example presented here are possible. For example, the functions of the inner and the border pools of relay agents could be combined in a single pool, or different relay pools could be used for separate geographical areas.

For the inter-operator infrastructure it is proposed to use a hierarchical deployment of relay pools, so that:

· First level relay pools have Diameter connections to the different intra-operator infrastructures. Each first level relay pool provides service to a number of intra-operator infrastructures, e.g. based on geographical location.

· Each intra-operator infrastructure obtains service from at least one relay pool, and at least two separate relay agents.

· Groups of interconnected first level relay pools are possible.

· When a first level relay pool receives a request:

· If the destination realm corresponds to a network operator for which the pool has a Diameter connection, then the request can be directly forwarded to the corresponding intra-operator infrastructure.

· If not, then if the destination realm corresponds to a network operator for which an interconnected first level relay pool has a Diameter connection, the request can be forwarded to that interconnected first level relay pool.

· Otherwise, the request is forwarded to a higher order relay pool.

· As many hierarchical levels as needed are possible.

· Similar principles to the ones described above are applied at all levels of the hierarchy, in order to find the optimum route to the destination intra-operator infrastructure.
This is exemplified in the following figure.
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Example Inter-Operator Diameter Infrastructure for S6a, S9 and Wd* interfaces
A.2 Deployment of S9 and Wd*-Diameter Relay Pools
This annex provides a short description of a deployment of S9 and Wd*-Diameter relay pools to be used between a visited and home operator. S9 (for PCC) and Wd* (for I-WLAN) interfaces can reuse the Diameter infrastructure deployed for S6a purposes. 
S9 and Wd* Diameter usage differs from S6a usage only on two aspects. First both S9 and Wd* Diameter interfaces are only used for inter-operator roaming purposes. Second within the operator internal Diameter infrastructure peer nodes are different than the HSS. In case of S9 Diameter infrastructure connects to a PCRF and in case of Wd* to a 3GPP AAA Server/Proxy. However, the Diameter infrastructure needed for S9 and Wd* intra- and especially inter-operator purposes can be exactly the same than described in sub-clause A.1 for S6a. An example deployment is shown below.
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Example of PCRF and AAA Server/Proxy connecting to inter-operator Diameter roaming infrastructure
A.3 Guidelines for Connecting to the Inter-Operator Diameter Infrastructure 

This annex provides guidelines on connecting operator’s internal Diameter infrastructure to the inter-operator Diameter infrastructure.

Past work on Diameter and various identities in 3GPP assume that the inter-operator IP backbone for roaming is the evolution of GPRS Roaming Exchange i.e. the IPX [3]. When connecting to the inter-operator IP backbone the rules defined in IR.34 [3], IR.67 [4] and IR.40 [5] shall be followed. From Diameter point of view this concerns addressing of the border relay agents and DNS naming of Diameter agents.
***End of first change ***
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