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Abstract of the contribution: Issues regarding co-existence of EPC and Pre-release-8 nodes in a NW are discussed
1. Introduction

When EPC is introduced in a NW, compatibility with Pre-release-8 networks must be maintained on the roaming interfaces. In addition, in some scenarios Pre-release-8 nodes might still be used within the network itself. In the following a (non-exhaustive) list of migration scenarios is presented, and some issues related to inter-work between EPC nodes and Pre-release-8 CN nodes are discussed, and finally conclusions are drawn regarding the foreseen impact on Release 8 specifications. 
Issues related to differences in the interface to HSS between Pre-Release-8 and EPC nodes are left out of scope in this contribution.


2. Discussion

2.1 Interoperation with Pre-release-8 networks on the roaming interfaces

It is assumed that in all migration scenarios, interoperation with Pre-release-8 visited networks must be maintained. This means for example that in a network that deploys only EPC GW nodes and no GGSNs, the Gp interface must be supported in a GW node to enable inter-work with Pre-release-8 SGSNs in visited networks. Conditionally also inter-work of the MME with SGSNs in a visited NW needs to be considered, in support of inter-PLMN Idle-mode mobility. Inter-work involving EPC nodes in a visited network and a Pre-Release-8 home network is deemed to be less interesting, since mobiles in a Pre-Release-8 network are unlikely to have eUTRAN access enabled in the subscription, even if the UE as such supports eUTRAN access.
2.2 Idle- and Active-mode inter-node mobility cases involving EPC and Pre-release-8 nodes

It is assumed that since the legacy 2G/3G RAN networks are unaware of the eUTRAN functionality active-mode mobility between a Pre-release-8 2G/3G RAN and eUTRAN cannot be supported. However, supporting Idle-mode mobility seems more feasible, and should be possible to realize based on the pre-Release-8 ISRAU procedures.
2.3 Migration scenarios
Migration Scenario I: All CN nodes are upgraded to Release 8 prior to EPC introduction

In this scenario the CN nodes (primarily SGSN, GGSN and HLR) are upgraded to Release 8 prior to the introduction of any new EPC functionality:

· GGSNs are converted/exchanged to EPC GW nodes (initially only functionality corresponding to a Pre-release-8 GGSN is used)

· SGSNs are upgraded to Release 8

· HLR is migrated to Release 8 HLR/HSS (initially only Pre-release-8 functionality is used)

When at this point the new EPC functionality is activated and (potentially) MMEs are taken into use to support eUTRAN, no Pre-release-8 CN nodes remain in the network, thus roaming over the Gp interface must be supported in a GW. If Idle-mode mobility across the NW border is supported, also the MME needs to support the legacy inter-work.
Migration Scenario II: Pre-release-8 SGSNs remain at EPC introduction
This scenario differs from Scenario I above in the following ways:

· GW ( SGSN inter-work also within the NW will be in terms of the legacy Gn interface.

· MME ( SGSN mobility between GERAN/UTRAN and eUTRAN access will be across Gn according to Pre-release-8 specifications. As a consequence, only Idle-mode mobility between the legacy accesses and eUTRAN will be possible to support.
Migration Scenario III: Pre-release-8 SGSNs and GGSNs  remain at EPC introduction
In this scenario Pre-release-8 UEs remain served by (Pre-release-8) GGSNs, and the EPC GW nodes serve Release 8 UEs capable of eUTRAN access. This can be accomplished by suitable APN configuration, where APNs intended for Pre-Release-8 UEs resolve to GGSNs, while APNs used by eUTRAN-capable UEs resolve to PDN GWs. Still, the GW ( SGSN and MME ( SGSN inter-work will be as in Scenario II for Release 8 UEs, since these UEs still will be served by the Pre-release-8 SGSNs when on GERAN/UTRAN access.
2.4 Pre-release-8 inter-work requirements on GW and MME
The inter-working requirements (where they appear) in the different scenarios sketched above are similar regarding functionality, the differences between the scenarios being more when the requirements need to be applied. In both the GW and the MME case the basic requirement is GTP protocol and Gn/Gp procedure support according to Pre-release-8 specification. This includes the ability to map the Release 8 context information related to a UE in the MME and GW node to the corresponding context information in a Pre-release-8 SGSN. Additionally there is the issue of differentiating between a Release 8 and a Pre-release-8 SGSN in the GW or MME (FFS, for Stage 3 to resolve). It is to be expected that there will be a certain loss of functionality for a Release 8 UE because of this mapping, in the sense that some EPS functionality will rely on context information that a Pre-release-8 SGSN is not able to represent or use (examples could be found for example in the area of non-3GPP access support, such as retaining the GW selected when connecting to a non-3GPP access at a subsequent PDP Context Activation in a pre-release-8 SGSN). The issue is FFS until Release 8 specifications mature. However, the elements defining the inter-work towards a Pre-release-8 SGSN is (by definition) to be found in the legacy specifications.
Since roaming between EPC and a Pre-release-8 network must be considered a basic requirement, at the very least the inter-work of a GW and a pre-release-8 SGSN needs to be considered in the Release 8 specifications. To the extent that inter-PLMN mobility between EPC and a pre-release-8 shall be supported, the same goes for the MME ( pre-release-8 SGSN inter-work. Since the intra- and inter-PLMN Gn/Gp procedures are virtually identical, the required inter-work for Scenarios II and III above will more or less be at hand, once inter-work on the roaming interfaces is defined.
3. Conclusion

Based on the reasoning above we conclude the following:

· The Release 7 specifications provide the elements of the definition of EPC inter-work with Pre-release-8 nodes.

· The inter-work needed in the roaming cases sets the basic requirements

· Idle-mode mobility should be the ambition level for mobility involving EPC and Pre-release-8 nodes
4. Proposal
It is proposed that the conclusions in section 3 above are agreed, and taken as the basis for further specification work related to EPC (  Pre-release-8 inter-work.
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