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1. Introduction

This paper discusses the case where vPLMN and hPLMN are deployed with different variants of S8 protocol (i.e. GTP and PMIP), and explains the operator need for protocol interworking mechanism between PLMNs.  Considering these aspects, a feasibility study for detailed mechanism of GTP-PMIP interworking proxy which is described in TS23.402 and the scope of the study item are proposed.
2. Background
On S8 interface in EPC, both PMIP (TS 29.275: Proxy Mobile IP based Mobility and Tunnelling Protocols Stage3) and GTP (TS29.060: GPRS Tunnelling Protocol Stage3) has been completed in Rel-8. On S9 interface, PCC (TS 29.215: Policy and Charging Control over S9 reference point) has also been completed in Rel-8. The protocol selection on the S8 interface is totally operators’ choice, so there can be a situation where GTP based operator has to be connected to PMIP based operator (and vice-versa) for roaming.
3. The necessity of Feasibility Study
There are two alternatives identified in TS23.402 Annex A. One is known as “Direct Peering”, another is known as “Proxy-Based interworking”. The “Direct Peering” solution is already clear enough to be considered as a working solution, as this solution simply requires S-GW/P-GW to deploy two variants of S8 and thus no additional mechanism is needed.  On the other hand, The Interworking solution could allow an operator to deploy S-GW/P-GW with only one protocol (either GTP or PMIP) for S8 interface, so that CAPEX can be reduced. TS23.402 described the Interworking Proxy solution as shown below. 
--------------------------------- Extract from TS23.402 Annex A---------------------------------
A.2
Proxy-based interworking

In this scenario an Interworking Proxy (IWP) sits between the GTP-based PLMN and the PMIP-based PLMN to perform protocol conversion between the GTP protocol on one side and the PMIP and Diamater protocols on the other side.
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Figure A.2-1: Roaming Via Interworking Proxy: a) GTP-based HPLMN to PMIP-based VPLMN; b) PMIP-based HPLMN to GTP-based VPLMN

The IWP is inserted transparently in the signalling and bearer path i.e. no changes to the GTP, PMIP and Diameter protocols are required.

--------------------------------- Extract from TS23.402 Annex A END---------------------------------

The details of“Proxy-Based interworking” solution is not currently specified anywhere in 3GPP, and thus they need to be studied first to see if the interworking between protocols is technically feasible. Therefore we propose to create a Study Item and to study if this mapping solution is feasible from pure technical point of view (i.e. Where to locate proxy is not inside the scope).
4. Proposed scope of study item
4.1 Scenarios
The solutions are based on the assumption that Interworking Proxy box is just ONE provisioned, i.e. nesting is not in the scope. In another word, Interworking Proxy is only applicable when S8 protocols are different between operators in roaming.

Table 1: Proposed Scenarios
	vPLMN
	hPLMN
	In scope?
	figure

	GTP
	PMIP
	Yes
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	GTP
	GTP
	No
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	PMIP
	PMIP
	No
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	PMIP
	GTP
	Yes
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This study also should cover the scenarios that vPLMN/hPLMN is deployed with and without PCC.
In addition, there are possible cases that there are nesting IWPs as shown below (Figure 1). However this scenario is not described in TS23.402. Therefore this scenario is considered to be out of scope of this study.
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Figure1: Examples of multiple IWPs between PLMNs
4.2 Assumptions

There are assumptions to be considered as shown below.

1. Any impact to Core network Entities (i.e. S-GW/P-GW/MME/PCRF/DNS) has to be avoided,

(because roaming using IWP becomes impossible until both sides deploy the required functionalities)

2. Protocol mapping PCC+PMIP and GTP takes place inside the IWP

3. The same IWP will be selected in case of H.O. and/or S-GW relocation.
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Figure 2: Proposed Assumption

5. Conclusion
This paper discussed the background of the GTP/PMIP protocol mapping mechanism, and further investigation on procedures, functionality and capability are needed. 
Thus, it is proposed that CT4 will agree to create a Study Item to evaluate if this mapping solution is feasible from pure technical point of view.
Also, it is proposed that CT4 will look at proposed Study Item Description (C4-091698) and TR skeleton (C4-091702) and other related contributions (C4-091703, 1704).
