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1. Introduction
GERAN has sent an LS containing new WID ‘‘Generic access to A/Gb interface’ (GAN) and a result of its feasibility study. Although it was copied to SA1, there are architectural issues which need to be discussed in SA2 especially in relation with the current work item for 3G/WLAN interworking. Also the last SA plenary decided that SA1 and SA2 should review the GERAN works on GAN and give a feedback. 
In this paper, we analyze the GAN approach and I-WLAN in terms of mobility support and their service applications.

2. Discussion

Although GAN pursues ‘generic’ access to A/Gb interface, one of the prominent methods for the ‘generic’ access can be WLAN. 

When WLAN is used for GAN, there are possible overlapping areas with I-WLAN as follows.

· GAN can be used to provide 3GPP PS based services over WLAN (stated as scenario 3 in TR 22.934)

· GAN can be used to provide mobility support between WLAN and 3GPP cellular systems for PS and CS services (stated as scenario 4,5 and 6)
2.1.1 GAN for PS services

Although the TR 43.901 contains a basic study to provide PS domain with GAN, it does have several problems such as

· Bandwidth mismatch: The bandwidth capability of Gb interface and 2G SGSN/GGSN is quite limited, while a WLAN AP can generate a large amount of traffics (10Mbps for IEEE 802.11b and up to 54 Mbps for IEEE 802.11a/g). In order to support the high throughput of WLAN, 2G SGSNs/GGSNs need to be upgraded, which is quite costly.
· Overhead and complexity for PS service is high. For example, the protocol stack for PS user plane in GAN at MS is ‘IP over SNDCP over LLC over GAN-GRR over UDP over Remote IP over IPsec ESP over Transport IP over Access layer (L1/L2).
· Regarding mobility management, the GPRS handover in GERAN does not work quite well. So it can be a big problem in the GAN situation where handover can occur quite frequently due to the small coverage area of WLAN hotspot. 
Practically, GAN seems to have problems to support PS services well although it is still possible to do. On the other hand, I-WLAN has been focused on providing PS services over WLAN.
2.1.2 Mobility support

GAN provide a handover method between WLAN and GERAN by hiding WLAN from a core network and reusing the GERAN mobility management protocol.
Another approach to provide mobility support between WLAN and 3GPP cellular systems is extending the existing I-WLAN. It has been expected that standardization of handover between I-WLAN and 3G cellular systems for service continuity will be done in Rel-7. In this case, mobility management will be done core network level e.g. using mobile IP. 
GAN mobility management can be used for a GAN enabled mobile terminal equipped with WLAN and GERAN interfaces. The issues are;

· The GAN enabled mobile terminal requires a tightly integrated solution in implementing WLAN and 3GPP hardware.
· The GAN MM solution is limited to WLAN and GERAN, while MM based on I-WLAN can be extended to be used between access methods supporting IP.
3. Conclusion

In terms of using WLAN as another bearer for 3G services, GAN and I-WLAN have their own pros and cons. They seem to try solving different problem and aim different market segment. Also they may be used in complementary way.

The main difference between two approaches is the services they want to provide. The GAN solution focuses on extending CS services to WLAN bearer, while I-WLAN has covered and will cover PS services over WLAN. 

As analyzed above, the GAN solution can provide a method for seamless handover especially for CS services (stated as scenario 6 in TR 22.934). On the other hand, the solution based on the current 3G/WLAN interworking for PS services can be important when we consider its extension to e.g. IMS for heterogeneous access networks including the fixed broadband.
































































































