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Abstract of the contribution: This contribution discusses what principles to apply when determining the role of a network element in relation to a reference point.

1 Introduction
New network elements are introduced for SAE/LTE, and each new network element is related to a set of reference points. The role of the network element is here assumed to depend on the reference point. With “role” is here meant what set of actions that a network element shall perform at reception of a message on a certain reference point, and what qualifier that uniquely determines the appropriate actions. 

Example from current 2G/3G: When an SGSN receives a GTP message from another SGSN on the reference point Gn it has a certain role to perform, but when the SGSN receives a GTP message from a GGSN on Gn it has another role to perform. The SGSN can today distinguish if the GTP message comes from an SGSN or from a GGSN by looking at the GTP message type.
Example for Diameter: Diameter (also used in IMS for authentication and charging) allows a given system to support different roles since the system can have multiple Diameter interfaces where each interface has an Application Identifier. For instance, the HSS supports three diameter applications: Cx (to/from CSCFs), Sh (to/from AS) and Zh (to/from BSF). And in each case HSS has a different role.  

A necessary requirement is that the network element shall be able to uniquely determine what role it shall support, when receiving messages on a certain reference point.
There are a number of possible qualifiers that can be used by the network element to determine what role it shall assume, for example by using different protocols. For SAE/LTE there is however potentially several reference points using the same protocols (such as GTP, PMIP, Diameter), which may make this task non-trivial. For example an MME may receive GTP messages over S3 and S4 interfaces, while an SAE GW may receive GTP messages over S1, S4, S5 and S8a.
2 Qualifier alternatives
Below are examples of different qualifiers listed, together with some discussion how a network element may use different qualifiers when determining its required role. Additional qualifiers may exist.
2.1Physical interface

For IP based interfaces it is a normal case to use one physical interface for many different protocols on top of IP/UDP/TCP, and it shall therefore not be required to use a special physical interface for a certain reference point. It may however be possible to use different physical interfaces, but this is assumed to be an implementation choice.
2.2 IP address

For load sharing purposes it is generally an advantage to allow one reference point to use more than one IP address. At the same time it is a normal case to use one and the same destination IP address for many different protocols on top of IP/UDP/TCP. For Mobile IP an IP address may be used to select one specific virtual Home Agent within the same physical network element.
It may therefore be necessary to evaluate the potential bindings between reference points and IP addresses in more detail during CT work.
2.3 Protocol type
Different protocols may generally be used to determine the role of the network element, but for SAE/LTE there will be more than one reference point using the same protocol according to 23.401 and 23.402. It shall therefore be required to allow the usage of one protocol on more than one reference point (trivial).
2.4 Protocol message type

One possible solution is to require unique protocol messages per reference point. For protocols like GTP it might be feasible to require unique tunnel management messages, for example S8_create_tunnel, S4_create tunnel etc. For other protocols, for example PMIP,  it is FFS how the protocol can facilitate the determination of the reference point.

2.5 Case by case handling

One possible solution is to handle this on a case by case basis in the CT groups, giving a general requirement from SA2, if the conclusion is that this is the best way forward.
4 Conclusion
It is proposed to discuss what potential requirements that are appropriate regarding how a network element determines its role in relation to a reference point.
5 Text proposal

The following text is proposed to be added in 3GPP TS 23.401 v0.2.0 as a sub-chapter in chapter 4.5 Reference Points. Changes to TS 23.402 are FFS
4.5.1 Requirements on reference point

 It shall be required that a network element can unambiguously determine its role in relation to a reference point. 

It shall not be required by a network element to use a dedicated physical interface to determine its role in relation to a reference point.

Other requirements are FFS.
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