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Enhanced GAN “A/Gn” solution overview

1 Introduction

SA1 has sent a LS on GAN Enhancements (S1-061408) asking GERAN to study GAN Enhancements. 

This contribution gives 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.

The access solution provides:
· Connectivity with high data rate and high  volume of data

· Seamless mobility for voice and data

· Easy and low cost operator deployment

· Generic solution for 2G/3G terminals

Main features are:

· no changes to CS domain

· no need of SGSNs neither in control plane nor in user plane 

· minimal number of nodes (only EGANC, GGSN)
· 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)

This paper only gives an overview of the proposed solution. Technical details will be discussed in further contributions.

2 Discussion

2.1  Constraints

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, it is not proposed to change CS domain.

GERAN-GAN and UTRAN-GAN CS handovers are also already standardised. 

Moreover, neither the authentication and security via EAP-SIM/IKEv2 and IPsec tunnelling, nor the GAN discovery/redirection/registration are proposed to be changed.

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.

2.2 PS domain protocol stacks simplification

A way to reduce the number of nodes in the PS domain is to interface the Enhanced GANC (EGANC) directly to a GGSN instead of going through a SGSN. In other words, the EGANC play the role of a GANC plus a SGSN. This allows to simplify the protocol stacks.

The control plane is simplified in the following way: 

· first, as GANC and SGSN are combined into one entity (EGANC), the two protocol stacks in a row (GA-PSR + BSSGP) can be replaced by one single upper layer protocol (Non-Access Stratum TS 24.008)

· second, UDP may be used instead of TCP because TS 24.008 has procedure timers/retransmissions and there is already a TCP connection to check the presence of the terminal, established at GAN registration

The two following figures show the simplifications. 
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Figure 1: GAN R6 PS control plane protocol stacks 
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Figure 2: Proposed PS control plane protocol stacks

GA-PA (GAN Packet Access) protocol is a subset of TS 24.008- the two radios of the terminal can operate in parallel, allowing simple make-before-break handovers Refer to contribution on EGAN mobility for more details. 

LLC is not needed because user plane and control plane are separated , and because security is ensured by the IPsec tunnel.

Furthermore UDP is sufficient to address GA-PA via a well-known port: TCP is not needed as signalling in GPRS is performed above LLC in unacknowledged mode (SAPI 1).  
The user plane is also simplified in the same way: 

· first, as GANC and SGSN are combined into one entity (EGANC), the two protocol stacks in a row (GA-PSR + BSSGP) are replaced by one single tunnelling protocol (GRE is proposed)

· second, LLC is not needed because user plane and control plane are separated , and because security is ensured by the IPsec tunnel

· Third, SNDCP is replaced by GRE tunnel (NSAPI is embedded in GRE header). 
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Figure 3: GAN R6 user plane protocol stacks
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Figure 4: Proposed PS user plane protocol stacks

2.3 Proposed architecture

The Enhanced GANC architecture is shown in the following figure. 

The main principles are: 

· 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.

· Wx’ and Wx’’ interfaces are added for APN authorisation, subscriber profile update and NRPCA purposes
. 

· No modification to HLR is required. 

· No modifications to CS domain. 
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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. 

4 References

 [1] 
S1-061408 LS from SA1 to GERAN, GAN Enhancements
 [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 







EGANC





Gi





Gn





Up Interface














Access Layers





Transport IP





IP





IP





MS





Access Layers





Transport IP





UDP





GGSN





GTP-u








Access Layers





Transport IP





UDP





GTP-u





Gn











Access Layers





Transport IP





 Sec ESP





Ip





Remote IP





GRE





Access Layers





Transport IP





ESP





IpSec





Remote IP





GRE








Generic IP Network





Gi





Enhanced





Up Interface






































































































































































































































































































































� 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).
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