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Enhanced GAN “A/Gn” architecture overview
1 Introduction

Alcatel contribution GP-062101 [1] gave an overview of the Alcatel proposal for Enhanced GAN. The solution is based on the fact 3G services can be provided to the user without changing CS domain i.e. via A interface, and on interfacing the GANC with the generic Gn interface to the GGSN in the PS domain. 
This paper recalls the main principles of the A/Gn alternative architecture. 

2 A/Gn architecture alternative
2.1 Main aspects
The A/Gn alternative provides:
· Connectivity with high data rate and high  volume of data via Gn interface towards GGSN
· Seamless mobility for voice and data without the need for MM context transfer (due to the simultaneity of the two radios for transmission and reception during handover preparation)
· Easy and low cost operator deployment

· Generic solution for 2G/3G terminals

Main features are:

· no changes to CS domain: A interface allows all 3G CS services, including video-telephony
· no need of SGSNs neither in control plane nor in user plane: it is an built-in “One Tunnel” architecture for both 2G and 3G 

· no changes to existing Core Networks 

· single EGAN stack in the terminal for 2G and 3G networks environment
· Gn is a future safe interface (used in 2G, 3G, I-WLAN and SAE/LTE), 
· It paves the way to PS only services (with IMS services, including real time services such as VoIP)

2.2 Reasons for A and Gn interfaces
This section recalls the main bottlenecks with the R6 GAN architecture for the delivery of 3G services at low cost in WLAN coverage.
3G CS services are already available on GAN: 

· CS voice: supported already from day 1

· CS video: support introduced at GERAN#30 (June 2006):

CR 44.318-0027: Support for 64 kbps CS Video Calls in GAN mode (Rel-7) 

CR 44.018-0582 rev 1: Support for 64 kbps CS Video Calls in GAN mode (Rel-7) 

So, as all the requirements are covered with A interface, therefore there is no reason to change CS domain. Even with a change of interface (e.g. to Iu-cs), A interface will anyway remain as the GAN network will have to be compatible with R6 terminals. 
GERAN-GAN and UTRAN-GAN CS handovers are also already standardised. 

In the PS domain, due to standards, the 2G-SGSN is not optimised and Gb interface over FR is a bottleneck. It can be replaced by Gb over IP but BSSGP protocol, LLC and SNDCP layers in the user plane are also bottlenecks. Therefore, 2G-SGSN is not a cheap / well sized way to produce high bit rate PS data. The number of nodes and the protocol stacks must be reduced.

As Gn interface allows to reduce the number of nodes (no SGSN) and is generic and future safe (used in 2G, 3G, 3PPP I-WLAN and SAE/LTE), it is reasonable to interface GANC with Gn interface in the PS domain. 

Using Iu-ps interface will no allow to reduce the number of nodes (One Tunnel cannot be deployed in many cases), and it will only work with 3G core networks. 
Regarding access authentication and security via EAP-SIM/IKEv2 and IPsec tunnelling, and GAN discovery/redirection/registration, no changes are needed.

2.3 Enhanced GAN A/Gn architecture

The Enhanced GANC architecture is shown in the following figure. 

The main aspects are: 

· No modifications to CS domain. 

· Gb is kept for backwards compatibility with R6 GAN terminals

· The GANC is directly connected to the GGSN via legacy Gn interface. No modification to GGSN is required.

· The GANC also embeds a Proxy-Gn function for mobility purposes i.e. it is seen by the SGSN as a GGSN via Gn interface (refer to mobility related contributions).

· Authentication and security at access level are unchanged. SeGW continue to communicate with the AAA server via unmodified Wm interface.

· GANC plays the role of a SGSN with APN authorization, subscriber profile update, NRPCA, etc. 
Wx’ and Wx’’ interfaces, based on 3GPP I-WLAN Wx, are added for these purposes
. 

· No modification to HLR is required as HSS is used to store the PS domain and IMS subscriber information. Access to HLR/HSS is via AAA server, so there is no Gr interface. 
· Gd interface is not needed. SMS is provided via CS domain in the WLAN coverage via standardised 3GPP mechanisms without any changes for the GERAN/UMTS coverage, where PS or CS preference can be kept (refer to contribution on SMS). 
· Gs interface is not used.

· The GANC interfaces with the GSM SCF for optional CAMEL control using Ge reference point according to TS 23.078. 

· The GANC interfaces with the CGF (Charging Gateway Functionality) using Ga interface for off-line charging via CDRs to according to TS 32.251. 
· The GANC optionally interfaces ADMF (Administration Function), DF2 (Delivery Function 2) and DF3 (Delivery Function 3) via X1-1, X2 and X3 for lawful interception if required (refer to contribution on Lawful Interception). 
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Figure 5: Enhanced GAN architecture
3 Conclusions

It is proposed to include the text of section 2 in the Technical Report for Enhanced GAN as a candidate solution in a dedicated chapter for “A/Gn alternative”. 

4 References

 [1] 
GP-062101, Enhanced GAN “A/Gn” solution overview, Alcatel 
 [2] 
TS 24.008, Mobile radio interface Layer 3 specification; Core network protocols; Stage 3

 [3]
GP-062102, Enhanced GAN “A/Gn” solution mobility principles, Alcatel
Weiter mit der Maus oder Cursortaste Pfeil recht 






































































































































































































































































































































































































































































� Wx’ and Wx’’ are a subset of Cx interface specified in TS 29.228/29.229 (they use procedures of Wx interface specified in TS 29.234 plus TS 29.228 location procedure).





1(3)

_1228908649.doc

[image: image1]

MS







Generic IP







Access Network







SGSN











U







p







Gn







Gb (for backward compatibility)







Generic Access







Network







Controller







(GANC)







HSS











Wx’







Gn







SEGW







Ge







CAMEL GSM-SCF











D’/Gr’







HLR



















CGF







MS







Mobile Station







GANC







GAN Controller







SEGW







Security Gateway







HPLMN/VPLMN







Lb







MS







Generic IP







Access Network







MSC







GGSN







U







p







Wx’’







A







Generic Access







Network







Controller







(GANC)







Out of Scope







AAA �Proxy/ Server











Wm







Ga







Wd



































HPLMN (roaming case)







MS







Mobile Station







GANC







GAN Controller







SEGW







Security Gateway







SMLC







Lb







CBC












