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1. Introduction

In [1] we compared two possible approaches for inter-RAT mobility in active mode between E-UTRAN and UTRAN: an Iu-based scheme vs. a Gn-based scheme. The conclusion of the comparison was that the Gn-based approach was the preferred solution because it minimizes impact on the legacy system. It also minimizes the complexity on the new system and on the terminal.
This document provides more details on the inter-RAT handover procedure in case of Gn-based inter-RAT mobility between E-UTRAN and UTRAN.  
2. Inter-RAT mobility between E-UTRAN and UTRAN
Figure 1 shows the logical nodes involved in the inter-RAT mobility between E-UTRAN and UTRAN. Note that, for Evolved RAN and Evolved Packet Core, we use the same conventions as proposed in [2].

The basic idea behind the proposed Gn-based approach for inter-RAT mobility between E-UTRAN and UTRAN is that the Inter-AS Anchor node in the Evolved Packet Core network connects to the legacy GPRS Core network through the legacy Gn interface. Therefore, no changes are required to the legacy system which sees the E-UTRAN to UTRAN handover simply as a legacy inter-SGSN SRNS relocation procedure.
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Figure 1: Gn-based inter-operability between E-UTRAN and UTRAN
2.1. E-UTRAN to UTRAN handover procedure
As mentioned before, the legacy system connects to E-UTRAN through the legacy Gn interface. Therefore, the E-UTRAN to UTRAN handover procedure is pretty similar an inter-SGSN SRSN relocation procedure.
The procedure is illustrated in Figure 2 and it involves the following steps:

1. The AGW makes the decision to perform an inter-RAT handover, based on measurement reports collected from the UE. A relocation request message is then sent to the target RNC in the legacy system via the Inter-AS Anchor node and the legacy SGSN. (Note that the in this phase of the handover procedure, the Inter-AS Anchor node will act as a source SGSN from the legacy system point of view). Once the resources for the UE have been assigned between target SGSN and target RNC in the legacy system, a relocation response message is sent to the AGW node via the Inter-AS Anchor node. Finally, the AGW sends the handover command to the UE.
2. The AGW continues the execution of the SRNS relocation by forwarding the SRNS context to the target RNC in the legacy system through the Inter-AS Anchor node and the legacy SGSN. If needed, necessary information for lossless SRNS relocation is transferred.
3. The UE completes the handover procedure by sending a reconfiguration complete message to the target SGSN which forwards it the AGW via Inter-AS Anchor node. At this stage, radio resources in E-UTRA are released.
4. The target SGSN in the legacy system finally updates the PDP context in inter-AS Anchor node (Note that at this stage the inter-AS Anchor node acts as GGSN from the legacy system point of view). 

5. After the SRNS relocation procedure, the UE needs to perform a routing area update procedure which will involve the Inter-AS Anchor and the target SGSN node in the legacy system. 
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Figure 2: E-UTRAN to UTRAN handover procedure
3. Conclusions

In this contribution we discussed a Gn-based approach for inter-RAT mobility between UTRAN and E-UTRAN. The approach allows smooth inter-operability between E-UTRAN and UTRAN with no impact on the legacy system. It also minimizes the complexity on the new system and on the terminal.
Based on the above discussion, we propose to consider the presented Gn-based solution for inter-operability between E-UTRAN and UTRAN.
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