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Introduction
The WID in GP-062276 specified the objective of the GAN Enhancement work item:  
“To identiy, describe and evaluate enhancement topics for GAN in terms of architectural enhancements and performance improvements, by means of a feasibility study (Technical Report). Based on the study, to recommend the creation of work item(s).”
The technical proposals presented to the 3GPP TSG GERAN Ad-Hoc meeting on GAN Enhancements (08-09 Jan 2007) fell into two general solution approaches: 

· Add support for Gn interface on the GANC (e.g. Alcatel-Lucent EGAN, Azaire Networks eGAN, Ericsson Combined GANC/SGSN, Huawei Combined GANC/SGSN)

As the EGAN and eGAN proposals are very similar, for the purpose of readibility, we will use the term EGAN to refer to both EGAN and eGAN proposals.
· Add support for Iu interfaces on the GANC (e.g. Kineto Wireless Iu-mode GAN, Nokia UGAN)

This document proposes a way forward on handling GAN Enhancements within 3GPP.

TSG GERAN Responsibilities
The responsibility for GAN specifications (3GPP TS 43.318 and 44.318) and changes thereof rests with TSG GERAN and as such it is natural for TSG GERAN to own the GAN Enhancements feasibility study. It is the responsibility of TSG GERAN however to transfer some studies to other TSGs should these studies fall outside the scope and competence of TSG GERAN and involve changes TSG GERAN simply cannot evaluate nor make.

The EGAN proposals recommend solutions that affect Non Access Stratum (NAS) operation and protocols. This is addressed in the next section.
The other (Iu) proposals affect operation and protocols at the Access Stratum only. They do not affect NAS operation and protocols nor the Iu-xx interfaces. In fact, the same design principle as for the introduction of GAN for A/Gb has been used: keep NAS and RAN/CN interfaces unchanged.
Ericsson and Huawei proposals have no impact to specifications and can thus be considered as an implementation option for GAN.
NAS operation and protocols are outside the TSG GERAN’s terms of reference. Any proposed enhancement and/or change to the NAS layer must be evaluated (and carried out as appropriate) outside TSG GERAN, namely TSG CT. Furthermore, changes to the Core Network architecture (e.g. by-pass of CN nodes) cannot be evaluated by TSG GERAN, but by TSG SA with the help of CT groups if necessary; this type of work is already ongoing in SA WG2.
EGAN Affects NAS Operation and Protocols
The following contains a preliminary estimation of the impact EGAN proposals have on NAS operation and protocols.

The EGAN solution proposal is explained in the following papers handled at the GANE Ad Hoc meeting:

GANE-07005
Some operational and backwards compatibility aspects  
GANE-07006
Enhanced GAN “A/Gn” architecture overview
GANE-07007
Enhanced GAN: “A/Gn” alternative protocol stacks
GANE-07008
Enhanced GAN “A/Gn” alternative: impacts on terminal
GANE-07009
GAN Registration/De-registration procedures modifications in A/Gn alternative 
GANE-07010
E-GAN Mobility based on Anchor PDP context concept and Gn Interface
GANE-07011
PDP Context Activation /De-Activation and PS handover for A/Gn alternative
GANE-07018
CS+PS Handover between GAN and GERAN/UTRAN  in A/Gn alternative
GANE-07019
SMS in E-GAN mode


Further explanation of the EGAN solution is provided in these documents that could not be presented at the meeting.

GANE-07012
APN resolution in E-GAN mode for A/Gn alternative 
GANE-07013
High availability based on E-GAN DNS server for A/Gn alternative
GANE-07014
Proxy-Gn load and performance in A/Gn alternative
GANE-07015
Use of the HSS and AAA server for packet services for the A/Gn alternative
GANE-07016
E-GAN Registration with PS Domain for the A/Gn alternative (Wx’ reference point) 
GANE-07017
AAA Registration procedures for the A/Gn alternative (Wx’’ reference point) 
GANE-07020
“3GPP One Tunnel” compatibility for A/Gn alternative 
GANE-07021
One Tunnel constraints and issues  
GANE-07022
Lawful Interception aspects for A/Gn alternative
The eGAN solution proposal is explained in the following papers handled at the GANE Ad Hoc meeting:

GANE-07031
Enhanced GAN architecture and proposed protocol stacks

GANE-07032
Handover procedure between GAN and GPRS/UMTS

Since more details are provided in the EGAN proposal than the eGAN proposal, the following comments are based on the EGAN terminology and concepts.

The EGAN proposal defines a new GAN Session Management, GA-SM, protocol to be a subset of TS 24.008 (GANE-07007) and introduces the concept of a GAN Multi-access client, GA-MC (GANE-07008) to be added to the MS to handle the GA-SM protocol.  GANE-07007 shows the EGANC terminating the GA-SM protocol.  Standard GPRS session management operate between the MS and the SGSN and is not terminated in the BSC or the GANC. In contrast, the EGAN proposal has defined NAS functions to be performed within the EGANC.

The natural home for the GA-SM protocol definition work is clearly in CT WG1 where responsibility for TS 24.008 reside. 
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Figure 1: EGAN PS Control Plane Protocol Stacks (Figure 2 from GANE-07007) 
GANE-07008 shows the GA-MC residing above the normal NAS domain of the handset.  It is unclear whether the GA-MC client should be classified as part of the NAS or a layer above the NAS since this is a new concept.  However, it is clear from this diagram that GA-MC functionality is not part of the Access Stratum.
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Figure 2:  EGAN Terminal Architecture PS Control Plane (Figure 3 in GANE-07008)
GANE-07010 explains the concept of an Anchor PDP context for the EGAN control plane. The Anchor PDP context is anchored in an EGANC. The handling of the Anchor PDP context in the EGANC is defined in GANE-07011 and new procedures are defined to support session “handover” superceding the normal GMM procedures in TS 24.008.
Finally, the EGAN proposal defines a new procedure for the resolution of APNs in GANE-07012. APN resolution is not normally considered a part of GERAN operation.
The changes summarizing just a few aspects of the EGAN technical proposal clearly show the operation of the MS and the EGANC has taken on aspects normally handled by other 3GPP TSGs.

Proposal

The source companies believe that the EGAN proposals cannot be evaluated by TSG GERAN. The feasibility study of EGAN proposals must be extended outside TSG GERAN, namely TSG CT and TSG SA. The source companies therefore recommend:

· TSG GERAN conclude in GERAN#33 that the evaluation of the feasibility of EGAN proposals is partly outside of its competence area and recommend the companies promoting EGAN to submit their proposals as company contributions to appropriate TSG CT and TSG SA groups; and

· TSG GERAN reflect this decision in the GANE feasibility study so that EGAN principles be inserted in the feasibility study, along with a clear conclusion that the feasibility study of EGAN cannot be done by TSG GERAN and that it will not continue nor be carried out in TSG GERAN pending guidance by the other TSGs but

· Should other TSGs deem EGAN is feasible, any needed changes to the Up interface would then be carried out by TSG GERAN, provided TSG GERAN concludes EGAN is feasible and endorses it.
The source companies believe the Iu proposals while not affecting the NAS protocols nor the Iu interfaces require consulting with RAN groups (WG2 and WG3) and informing also CT1 as they also depend on Iu interface. The source companies therefore recommend also:

· TSG GERAN proceed with the feasibility study of Iu proposals; and

· TSG GERAN conclude in GERAN#33 that RAN WG2 and RAN WG3 (cc. CT1) should be informed to make sure the Iu mode proposal(s) comply with RAN WG2 and RAN WG3 principles and requirements

The source companies believe that the Iu and A/Gn proposals, if feasible, can, due to the very nature of the proposals, co-exist without interference between the solutions. The source companies therefore recommend also:

· TSG GERAN continue with the completion of the feasibility study independent of the status of EGAN proposals in other groups. 
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