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Introduction

A few revisions to the GAN Enhancement feasibility study were recommended by the GERAN plenary when the study was presented for approval at GERAN #34.  The recommendations sought to improve the quality of the TR and does not affect the technical content of the study.  The following proposed text incorporates the recommended revisions to the feasibility study.
Discussion
1.  GAN Iu-mode reference architecture clarification 

It was recommended that the GAN Iu-mode architecture be presented first without the A/Gb interfaces to make it clear that this is the pure functional architecture for GAN Iu-mode.  The changes indicated in change bars show the revision.
	5.2
GAN Iu  Mode

Generic Access to the Iu interface (“Iu mode GAN”) is an extension of UMTS mobile services that is achieved by tunnelling Non Access Stratum (NAS) protocols between the user equipment (MS) and the Core Network over an IP network. Iu-mode GAN is a complement to traditional GSM/GPRS/UMTS radio access network coverage.

5.2.1
Functional Architecture

The Iu-mode Generic Access Network functional architecture is illustrated in figure X1.
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Figure X1: Iu-mode GAN functional architecture

Note that the GANC function supporting A/Gb interfaces to the Core Network is required somewhere in the operator’s network for backwards compatibility with A/Gb-mode-only GAN terminals.
A GANC implementation may simultaneously support both A/Gb mode and Iu mode GAN operation; the interfaces associated with both modes of operation are shown in the following figure.
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Figure X1a: Iu-mode GAN functional architecture with A/Gb interfaces
The main features of the Iu mode GAN architecture are:

· Entities with enhanced functionality:

-
Mobile Station (MS). The functionality of the MS defined in [2] is modified to support Iu mode GAN operation. The MS may support Iu mode GAN operation, A/Gb mode GAN operation, or both. Mode selection is performed during registration (see “GAN Registration related procedures”).

-
Generic Access Network Controller (GANC). The functionality of the GANC defined in [2] is expanded so as to appear to the core network as a UTRAN Radio Network Controller (RNC). As in [2], the GANC includes a Security Gateway (SEGW) that terminates secure remote access tunnels from the MS, providing mutual authentication, encryption and data integrity for signalling, voice and data traffic.

· A generic IP access network provides connectivity between the MS and the GANC. The IP transport connection extends from the GANC to the MS. A single interface, the Up interface, is defined between the GANC and the MS. Functionality is added to this interface, over that defined in [2], to support the Iu-mode GAN service.

· Co-existence with the UMTS Terrestrial Radio Access Network (UTRAN) and interconnection with the Core Network (CN) via the standardized interfaces defined for UTRAN:

-
Iu-cs interface for circuit switched services as overviewed in 3GPP TS 25.410 [12].

-
Iu-ps interface for packet switched services as overviewed in 3GPP TS 25.410 [12].

-
Iu-pc interface for supporting location services as described in 3GPP TS 25.450 [13].

-
Iu-bc interface for supporting cell broadcast services as described in 3GPP TS 25.419 [14].

· Transaction control (e.g. CC, SM) and user services are provided by the core network (e.g. MSC/VLR and the SGSN/GGSN).

· Use of AAA server over the Wm interface as defined by 3GPP TS 29.234 [15]. The AAA server is used to authenticate the MS when it sets up a secure tunnel. Note that only a subset of the Wm functionalities is required for the EGA application. As a minimum the GANC-SEGW shall support the Wm authentication procedures.

· With respect to Figure X1, the GANC function supporting A/Gb interfaces to the Core Network is required somewhere in the operator’s network for backwards compatibility with A/Gb-mode-only GAN terminals.
· The Iur interface is not supported.  This means that radio handover and SRNC relocation happens simultaneously.




2.  GAN Iu-mode Evaluation Comments Revisions

It was requested that the Comments regarding how GAN Iu-mode addressed requirements #5 and #6 in Section 6.3 be simplified as follows: 
	Objectives
(as agreed in the Ad Hoc meeting in GANE-07038)

	Evaluation/
conformance

	
Comments, as needed


	5. GAN Enhancements shall reduce the complexity for delivery of CS and PS services

· E.g. by reducing the number of functions and/or protocol overhead

	Compliant.

	In CS domain, complexity is reduced as follows:

· audio transcoding centralized in CN

· supports TrFO for simplified AMR-WB support

· native support for 3G MSC and MSC Server concept (according to 3GPP Rel-4)

· supports evolution to all-IP network (Iu over IP)

In PS domain, complexity is reduced as follows:

· the 2G-SGSN is removed from the control and user plane 
· 
· 
· Support for SGSN direct tunnel feature 

· Native support for 3G-SGSN

· supports evolution to all-IP network (Iu over IP)


	6. GAN Enhancements shall reduce the user-plane latency for delivery of PS services

· E.g. by reducing number of functions / protocol overhead

	Compliant.
	The 2G-SGSN is removed from the user plane.
3G-SGSN may be removed from the user plane with SGSN direct tunnel feature.




	


3.  Clarification for the Conclusion
It was recommended that the Conclusion section should match the statements in the Scope of the TR.  The scope of the TR indicated that the TR would “identify an architectural solution that best meets the requirements.”

The following proposed Conclusion addresses this comment in the TR Scope.  The changes indicated in change bars show the revision.
	7.0  Conclusion

This feasibility study concludes that all three proposals are feasible.  The three proposals address the GAN Enhancement objectives in sub-clause 4.1 in different ways.  
Enhanced Up Proposal

This proposal is considered feasible and provides the benefits of PS domain overhead reduction in terms of protocol and procedures.  However it changes the location of the intelligence for handover decision from below NAS for GAN to above SM/MM for Enhanced Up.  As the Enhanced Up proposal puts the intelligence and the switch between eGAN mode and 3GPP mode on top of the SM/MM layer, it is considered outside the scope of GAN, where the switch between GAN mode and GERAN/UTRAN lies in the Access Stratum layer, for the purpose of this report.   
Combined GANC/SGSN Proposal

This proposal is considered feasible; however, it is believed that it can already be delivered as a product implementation option based on the existing GAN specification. 

GAN Iu-mode Proposal

This proposal is considered feasible and suggests a new mode of GAN based on the Iu-interface. This is equivalent to the original GAN but where the original GAN is based on A/Gb as the interface between the GAN and the Core network so the GANC appears to the rest of the network as if it was a BSC, the Iu mode is based the Iu interface as the interface between the GAN and the core network so the GANC appears to the rest of the network as if it was an RNC.  The GAN Iu-mode proposal satisfies the objectives in sub-clause 4.1 including the support of UMTS-only networks (without the need for 2G core network functionality) and UMTS architectural advantages such as transcoding controlled by the core network (i.e. AMR-WB with TrFO) and all-IP interfaces to the core network.  Further, as noted, the Combined GANC/SGSN solution can be realized through product implementations, thus, it complements the GAN Iu-mode solution.  An operator may deploy GAN Iu-mode GANCs; and deploy Combined GANC/SGSNs for serving the A/Gb-mode-only terminals.  In this sense, the GAN Iu-mode proposal allows the flexibility of both enhancement techniques for GAN operators.

It is recommended that GERAN proceeds with the GAN Iu-mode proposal as the GAN Enhancement solution out of three feasible candidates studied in this report.   


Recommendation
It is proposed that GAN Enhancement TR 43.902 be updated with the revised text in the Discussion section. 
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