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1 Introduction

In this proposal, ZTE’s viewpoint on the migration from the 3GPP pre-SAE systems and the WLAN systems to the 3GPP SAE system is described by involving the multiple RATs of E-UTRAN, UTRAN, GERAN, WiFi and WiMax. The impact on the roaming solution among these multiple RATs is also considered for the dual-mode radio (e.g. UTRAN and E-UTRAN as well as UTRAN and WLAN), and even the triple-mode radio (e.g. UTRAN, GERAN and WLAN, as well as UTRAN, E-UTRAN and WLAN).
2 Discussion
The migration from the pre-SAE systems to the SAE system could be considered comparatively independently from the CN and the RAN migration aspects due to the much more CAEX and OPEX of the RAN than the CN. Currently, we have found the deployment of GERAN, UTRAN and WLAN systems together with the GPRS core and the IP core systems. The GPRS one tunnel core system should also be available to replace or coexist with the GPRS two tunnel core system as soon as the year of 2008. Following the plan of 3GPP SAE/LTE WI, the evolved packet core and the E-UTRAN systems might be desirable to substitute or coexist with the GPRS one/two tunnel core and the UTRAN, the GERAN systems as soon as the year of 2010. So, the migration steps from the pre-SAE systems to the SAE system could be divided as the following three steps
2.1 Step 1 Current 3GPP and WLAN/WMAN Networks with Separated Core
The Figure 1 describes the simplified architecture of current 3GPP and WLAN/WMAN networks with separated core systems where the 3GPP networks are supported by the GPRS core system.
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Fig 1 3GPP & WLAN/WMAN Networks with Separated Core
2.2 Step 2 3GPP and WLAN/WMAN Networks with Shared GPRS One Tunnel Core

The Figure 2 describes the simplified architecture of 3GPP and WLAN/WMAN networks with a shared GPRS one tunnel core system in the PS domain where the traditional SGSN has to be kept for the traditional GERAN system in the A/Gb mode. The blue dashed line indicates the control plane interface that could support the Layer 2 mobility management. The black line interface between the eGGSN and the WiFi or WiMax system could support the Layer 2 or Layer 3 mobility management depending on the WiFi or WiMax specification.
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Fig 2 3GPP & WLAN/WMAN Networks with Shared GPRS One Tunnel Core except A/Gb-mode GERAN
2.3 Step 3 3GPP and WLAN Networks with Evolved Packet Core
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Fig 3 3GPP & WLAN/WMAN Networks with Evolved Packet Core
The Figure 3 describes the simplified architecture of 3GPP and WLAN/WMAN networks with a evolved packet core system. The blue dashed line indicates the control plane interface and the black line interface between the eGGSN and the E-UTRAN, the UTRAN or the GERAN system indicates the user plane interface. The Layer 2 mobility between UTRAN/GERAN and E-UTRAN systems is assumed to implemented via the GTP evolution protocol. The black line interface between the eGGSN and the WiFi or WiMax system could support the Layer 2 or Layer 3 mobility management depending on the WiFi or WiMax specification. The UPE and the 3GPP/SAE anchor could be combined (see S2-062855) although the SAE anchor may be transparent for the user plane between the GERAN/UTRAN/ E-UTRAN UE and its corresponding node via PDN.
2.4 Impact of Hybrid Networks on 3GPP Roaming Solution

Due to the different deployment requirement of different operators, the impact of 3GPP migration on its roaming solution for one operator should be considered from the following scenarios.
1) Coexistence of Step 1 and Step 2 Networks for GSM/GPRS/UMTS/SAE and WiFi/WiMAx single-/dual-/triple-mode radio
2) Coexistence of Step 2 and Step 3 Networks for GSM/GPRS/UMTS/SAE and WiFi/WiMAx single-/dual-/triple-mode radio

3) Coexistence of Step 1, 2 and 3 Networks for GSM/GPRS/UMTS/SAE and WiFi/WiMAx single-/dual-/triple-mode radio
Hence, the idle and active mobility management between the hybrid networks in these scenarios need to be analyzed in the detailed procedures, which is FFS.
3 Conclusion

1) The migration from the pre-SAE to the SAE network is proposed to adopt a tree-step strategy where the CN is first updated and then both the CN and RAN are migrated.
2) The impact of hybrid networks with various steps needs to be analysed from the specific mobility management procedues.
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