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Abstract of the contribution:

This paper focuses on IPX-based solutions for interworking between EPC networks based on GTP and EPC networks based on PMIP. The paper makes the assumption that QoS/PCC signalling for PMIP-based interfaces is performed on per-SDF basis. A text proposal is made for an informative Annex in TS 23.402 describing solution options.
1
Introduction

With the agreement of having two variants for the roaming interfaces in EPS there is a need to think about solutions allowing operators with EPC networks based on GTP to interwork with operators whose EPC networks are based on PMIP.

There are basically two types of solutions:

· Solutions based on “direct peering” and consisting in having one of the two roaming partners provide support for both roaming flavours (PMIP and GTP);

· Solutions based on the GSMA’s IP Packet eXchange (IPX; see [1]), which is an evolution of today’s GRX backbone.
This paper focuses on the latter.
2
Proposal

This paper proposes to agree on an informative Annex for TS 23.402 providing a high-level description of an IPX-based solution for GTP-PMIP roaming.
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Annex X (informative): GTP-PMIP Roaming
X.1
IPX-based interworking

According to GSMA IR 34 [x] the IPX backbone allows for multilateral service hub connectivity i.e. a model providing multilateral interconnect with guaranteed end-to-end QoS and including service-based interconnect charging. Hubbing/ multilateral connectivity is where traffic is routed from one Service Provider to many destinations or interworking partners via a single agreement with the IPX Provider. The hub functionality is provided by IPX Proxies.
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Figure X1: IPX based roaming: a) GTP-based HPLMN to PMIP-based VPLMN; b) PMIP-based HPLMN to GTP-based VPLMN

Depicted in Figure X1a is an example of IPX-based roaming between a GTP-based HPLMN and a PMIP-based VPLMN. An IPX Proxy located within the IPX backbone ensures the interworking between GTP-based and IETF-based interfaces towards the HPLMN and VPLMN, respectively. The IPX Proxy provides the following functions:

· a Serving GW function towards the HPLMN;

· a PDN GW and a hPCRF function towards the VPLMN. 

In order to allow the IPX Proxy to act in the role of PDN GW and a hPCRF, it needs to receive QoS/Policy information on per-SDF basis from the HPLMN. The GTP protocol may need to be enhanced to carry this type of information (FFS). This information should be delivered only towards PMIP-based roaming partners and need not be sent otherwise.
NOTE: there is no guarantee that the bearer binding performed by the Serving GW in the VPLMN will match the bearer binding performed by the PDN GW in the HPLMN.
Depicted in Figure X1b is an example of IPX-based interworking between a PMIP-based HPLMN and a GTP-based VPLMN. An IPX Proxy located within the IPX backbone ensures the interworking between IETF-based and GTP-based interfaces towards the HPLMN and VPLMN, respectively. The IPX Proxy provides the following functions:

· a Serving GW and a vPCRF function towards the HPLMN;

· a PDN GW function towards the VPLMN. 

Thanks to the Diameter signalling of QoS/Policy information on per-SDF basis across S9, the PDN GW function located in the IPX Proxy has all the QoS/Policy information necessary for interworking towards the GTP-based VPLMN.

Editor’s note: In both configurations the flow-based charging is performed in the PDN GW. The operator requirements and solutions for flow-based charging in the IPX Proxy require further study.
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