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1. Introduction

SA2 has short-listed two alternatives for the SAE architecture and asked SA to select one alternative as the way forward in the next SA Plenary meeting (SA#34). This short contribution attempts to justify one aspect of alternative B over A: the selection of a protocol for roaming and mobility control. 

2. Discussion

There are currently two architecture alternatives on the table for the SA vote:

· Alternative A: This conservative solution suggests continuing to use the current GPRS fundamentals (GTP) and considers the 3GPP system architecture evolution primarily as the GPRS One Tunnel solution with support for LTE.

· Alternative B: This progressive solution suggests (in addition to supporting current GPRS fundamental (GTP) for interworking with 2G/3G accesses and roaming based on existing agreements), the adoption of new interfaces based on universally-accepted IETF protocols for the appropriate integration of non-3GPP access technologies as well as future interworking with non-3GPP operator networks (e.g. TISPAN, CableLabs, 3GPP2). In comparison to alternative A, this solution is therefore more future proof and allows for smooth migration towards innovative roaming and interworking with non-3GPP technologies and networks.
	IMS-related Interfaces
	Protocol Used
	IETF

	Gm
	SIP
	(

	Mw
	SIP
	(

	ISC
	SIP
	(

	Cx
	DIAMETER
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	Dx
	DIAMETER
	(

	Sh
	DIAMETER
	(

	Dh
	DIAMETER
	(

	Mm
	SIP
	(

	Mj
	SIP
	(

	Mk
	SIP
	(

	Ut
	HTTP
	(

	Mr
	SIP
	(

	Go
	COPS
	(

	Gq
	DIAMETER
	(

	Rx
	DIAMETER
	(

	Gx
	DIAMETER
	(


GTP was a good start for the 90s when IETF protocols were not mature enough to provide IP-based mobility. Now the IETF mobility protocols have evolved and they are successfully used in various live mobile networks around the world. Excessive use of GTP in the SAE architecture would isolate and deprive 3GPP operators from innovative business possibilities with non-3GPP operators and access technologies.  

3GPP IMS was a great standardization success and attracted non-3GPP standard organizations to adopt IMS (e.g. TISPAN, CableLabs, 3GPP2). IMS’s global success should be credited to have found its roots on globally accepted IETF protocols. Due to the same reason, IMS is being considered a future-proof technology. With IMS, 3GPP proved its strength in taking existing IETF protocols such as SIP and defining a system and architecture that allows it to work in the real world for network operators.

The table opposite demonstrates IMS core interfaces’ use of IETF protocols. As shown, all the IMS fundamental interfaces use a variation of IETF protocols. 

Learning from the IMS approach, the new SAE core architecture should be based on IETF protocols for global adoption, being a future-proof and innovative business evolution. 

GTP was a good solution that enabled 2.5G and 3G roaming via GSMA’s GPRS Roaming Exchange (GRX). However, since GTP has its roots within 3GPP and there are no signs that it will be adopted by other SDOs (e.g., 3GPP2, TISPAN, WiMAX Forum), 3GPP operators run the risk of isolating themselves from other networks. The lack of a common roaming protocol might hinder 3GPP operators from establishing roaming agreements in mixed network environments and with future 4G networks.

Considering also that the GSMA is currently evolving the GRX towards an IP Packet Exchange (IPX), which is “aimed at enabling customers in any network to contact each other using reliable and secure IP multimedia services” [1], it is believed that the 3GPP system architecture evolution should also support the migration towards a new technology independent roaming interface that is conformant with the work carried out as part of the GSMA’s IPX project.

	Category
	GTP Limitations & Issues

	Protocol Evolution 
	GTP was developed for GPRS & UMTS accesses. GTP evolution is required for SAE (LTE/non-3GPP accesses). The politics surrounding GTP will most probably exclude necessary changes required for non-3GPP access technologies

	Interworking with non-3GPP networks (Fixed-Mobile Convergence)
	Other mobile non-3GPP technologies use IETF-based mobility. Interworking and roaming with non-3GPP systems should be accomplished using universally-acceptable IETF protocols

	Protocol Flexibility
	GTP is based on the fact that the GTP origination point (e.g. SGSN) has a dedicated control signaling with the MS/UE (3GPP MM protocols). This dedicated control mechanism is required for exchange of GTP related fields (e.g. IMSI, APN, NSAPI, MSISDN, PCO). The architectural impacts of using GTP on non-3GPP networks is quite significant 

	Bearer Plane Security
	GTP does not have a built-in security for bearer plane. This limits the deployment models  

	Vendor Ecosystem
	Since GTP is a 3GPP specific protocol, it ultimately limits its applicability to 3GPP related products. On the contrary, due to the universality of IETF protocols, vendors will be able to increase their product volumes, which will ultimately drive down the total cost of ownership for operators


3. Proposal

The SAE architecture should allow the use of IETF based protocols for non-3GPP interworking (WiFi, WiMAX, 3GPP2), convergence, and roaming purposes. Looking back, the selection of IETF protocols for the IMS core interfaces had significant impacts in making IMS a universal technology, which is now adopted beyond 3GPP (e.g. 3GPP2, TISPAN, CableLabs). Use of IETF protocols would similarly make the SAE architecture universally acceptable by other standards bodies and forums.
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