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1. Introduction

The major architecture and functionality changes introduced with EPC in Release 8 makes the issue of inter- and intra-PLMN inter-work with Pre-Release-8 nodes and networks more daunting than what is normally the case for a new release of the 3GPP specifications. While this inter-work by definition is specified by the baselined Pre-Release-8 specifications (since that is all a Pre-Release-8 node can support), in many cases clarifications, limitations and conventions regarding exactly how the interfaces and procedures defined in the Pre-Relase-8 specifications shall be used in EPC nodes inter-working with Pre-Release-8 nodes will need to be provided as part of the Release 8 specifications. This contribution discusses ways of achieving this in a clear and maintainable fashion. It is however not the aim of this contribution to propose solutions for the inter-work between EPC nodes and Pre-Release-8 nodes as such.


2. Discussion

2.1 What needs to be defined in Release 8 specifications regarding inter-work between EPC and Pre-Release-8 nodes?

In order to ensure proper inter-work, at a minimum the following would need to be included in the Release 8 specifications:

 - Translation/mapping of new EPC concepts and constructs relevant for EPC – Pre-Release-8 inter-work to the corresponding concepts and constructs in the Pre-Release-8 specifications. It goes without saying that unless such translations/mappings can be found, the Release 8 functionality is not backwards compatible.

- The set of legacy interfaces and procedures for which EPC-Pre-Release-8 inter-work shall be possible.
- For each concerned procedure, the procedure steps where the behaviour of the EPC node (acting in the role of the Pre-Release 8 node it replaces) is not self-evident need to be identified. For these steps, the clarifications, limitations, conventions etc. needed to ensure interoperability must be specified.
Because the aim is to specify node behaviour between different releases, rather than within Release 8, the inter-work should be specified in annexes rather than in the specification bodies, to maintain clear separation of the Release 8 specification text proper and the normative text specifying inter-work.

2.2 Proposed principles for specifying EPC – Pre-Release-8 inter-work

In the following the Release 8 TS 23.401 and the Release 7 TS 23.060 are used to describe the proposed principles. It is intended that the principles can be applied to other sets of corresponding Release 8 and Release 7 specifications as necessary. 

The proposal is to specify the EPC-Pre-Release-8 inter-work in a normative annex to TS 23.401:

· This annex to 23.401 first specifies the translations/mappings of EPC concepts/constructs of general relevance for EPC - Pre-Release-8 inter-work according to procedures and interfaces specified in TS 23.060 to the corresponding concepts/constructs used in TS 23.060, providing clear references in each case.
· For each interface defined in TS 23.060 relevant for EPC - Pre-Release-8 inter-work any general issues valid for more than a specific procedure is defined. 
· For each procedure to be supported by an EPC node, the steps that need further specification are identified by a reference to 23.060, and the needed details regarding the behaviour of the EPC node is specified.
Care should be taken to reference, rather than replicate, the text from TS 23.060 in the annex in TS 23.401, to avoid specification maintenance issues should the TS 23.060 text be updated by CRs. Further, by avoiding copy-paste of text from TS 23.060 to TS 23.401, ambiguity regarding what specification is normative regarding specific functionality will not appear. If it is unavoidable to include text from TS 23.060 (as might be the case for readability or other reasons) it should be done in the form of an easily identified citation. As always, using citations entails the responsibility to keep the incorporated text up to date.
Annex A below is provided as an annotated example of what the result could look like when these principles are applied.

3. Conclusion and proposal
We conclude from the above that EPC – Pre-Release-8 inter-work advantageously can be specified in a normative annex to TS 23.401 and possibly other Release 8 specifications, referring (rather than replicating) the text from  the Release 7 version of TS 23.060 and other relevant Release 7 specifications. We propose that it is agreed to apply the principles described in section 2.2 above when specifying EPC – Pre-Relase-8 inter-work in the Release 8 specifications.

Annex A (Example): Inter-work of EPS nodes and Pre-Release-8 nodes

A.1 Scope
This annex specifies inter-working of EPS nodes and nodes conforming to Release 7 of the 3GPP standard, insofar as interfaces and procedures specified in TS 23.060 v. x.y.z
 are concerned.
A.2 Concepts
This section specifies the mappings needed for EPS – Pre-Release-8 inter-work from concepts and constructs new to EPS to the corresponding concepts and constructs in the procedures specified in TS 23.060

A.2.1 Use of TAI instead of RAI

When it is specified in TS 23.060 that the old RAI shall be provided by the UE, a UE served by EPS shall instead provide one of its old TAIs. The provided TAI is thereafter handled identically to the old RAI..

A.2.2 Use of S-TMSI instead of P-TMSI

A UE served by EPS shall provide its S-TMSI whenever it is required in TS 23.060 that the P-TMSI shall be provided.
A.2.3 Use of S-TMSI signature instead of P-TMSI signature

A UE served by EPS shall provide its S-TMSI signature whenever it is required in TS 23.060 that the P-TMSI signature shall be provided.

A.2.4 Data Forwarding

It is FFS if and how data forwarding shall be supported when procedures specified in TS 23.060 are used for EPS – Pre-Release-8 inter-work.

A.3 Interfaces

Figure 1 below illustrates the use of the GN/Gp interfaces for inter-work between MME and PDN GW in EPS, and the Pre-Release-8 SGSN:
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Figure A3.1 EPS -  Pre-Rel8 Inter-working on Gn/Gp
A.3.1 Gn/Gp
A.3.1.1 MME Inter-work

Inter-work between MME and the Pre-Release-8 SGSN  on the Gn/Gp interface occurs in the following procedures:
- Inter-SGSN RAU with the MME in the role of the old SGSN

- Inter-SGSN RAU with the MME in the role of the new SGSN

- Attach in a Pre-Release-8 SGSN with the MME in the role of the old SGSN

- Attach in the MME with the Pre-Release-8 SGSN as the old SGSN
A.3.1.2 PDN GW Inter-work

Inter-work between the PDN GW and the Pre-Relase-8 SGSN on the Gn/Gp interface occurs in the following procedures:

- Inter-SGSN RAU

- PDP Context Activation

- PDP Context Modification

- …

The PDN GW operates in the role of a Pre-Release-8 GGSN when inter-working with a Pre-Release-8 SGSN.
A.4 Procedures

A.4.1 Routeing Area Update (A/Gb mode)
The following figure excerpted from section 6.9.1.2.2 of TS 23.060, provided here for reference only, illustrates the Inter-SGSN Routeing Area Update in A/Gb mode:
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In this procedure, on the Gn/Gp interface the MME occupies either the role of the new SGSN (SGSN to MME RAU) or the old SGSN (MME to SGSN RAU), as specified below in sections A.4.1.1 and A.4.1.2.
A.4.1.1 SGSN Rel-7 to MME Routeing Area Update (A/Gb mode)
On the Gn/Gp 
interface the MME acts in the role of new SGSN as specified in TS 23.060.

A.4.1.2 MME to SGSN Rel-7 Routeing Area Update (A/Gb mode)

On the Gn/Gp interface the MME acts in the role of old SGSN as specified in TS 23.060

- In step Y, when it is specified that the old SGSN shall … The MME shall …

A.4.2 Next procedure…
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�A specific baselined Rel-7 version should be referenced


�The figure is copied unmodified for readability, with it’s origin spelled out, thus no new normative text


�It is obviously needed to only refer the behaviour specified in 23.060 on the relevant interface(s) since the MME in other respects is specified in 23.410


�Given the mappings of identities above, the MME behaviour as visible on the Gn/Gp interface is specified by the baseline text in 23.060 (with the FFS on data forwarding taken in account)


�Any needed clarifications etc. could take this form
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