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1 Introduction

The new SI “RAN Enhancements for UMTS/HSPA and LTE Interworking” [1] was discussed at last RAN3 meeting. The objective of this study item is to investigate and evaluate mechanisms to enhance inter-RAT call redirection, connected mode mobility and load balancing between UMTS/ HSPA and LTE. The target scenarios have been email discussed from last meeting.
There are two traditional schemes for such UMTS/HSPA and LTE interworking enhancements. One is to introduce a new direct interface between the two systems. The other is to improve existing inter-RAT handover procedure.
This contribution aims to discuss the former scheme.
2 Discussion
Direct interface between UMTS/HSPA and LTE system is much more like the Iur-g between GERAN and UTRAN, as illustrated in Figure 1. Some documents were proposed to discuss the direct interface at last RAN3 meeting, e.g. [2] and [3].
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Figure 1: Direct interface between UMTS and LTE
The merits of this scheme are obvious. As discussed in [2], the direct interface between UMTS/HSPA and LTE can reduce the message load of inter-RAT handover procedure and lower the handover delay. The current inter-RAT handover procedure between UMTS/HSPA and LTE is described in TS23.401. There are several messages between RAN and core network nodes (RNC <--> SGSN and eNB <--> MME) and different system core network nodes (SGSN <--> MME), such as:

· Handover Required, Handover Command (eNB <--> MME);

· Relocation Required, Relocation Command (RNC <--> SGSN);

· Forward Relocation Request, Forward Relocation Response (SGSN <--> MME).
If the new direct interface between LTE and UMTS/HSPA is introduced, it can avoid these messages. According to our estimates, the inter-RAT handover delay can also be reduced around 1s, which would improve user experiences significantly. Furthermore, for legacy load balancing module in RRM, the load info exchange efficiency can be boosted to some degree with the help of new direct interface.
If the direct interface is introduced, there are at least following issues to be solved.
1, As discussed in [3], the requirement of network configuration is increased. UMTS/HSPA and LTE RAN nodes must connect to the same core network node. The core network node needs to be updated to support Iu and S1 interfaces simultaneously. Otherwise the interaction between SGSN and MME is against the intention of reducing message load.
2, The security mechanisms of UMTS and LTE are different. In UMTS system, the security can be activated after handover procedure. In LTE system, the security shall be activated during handover. For inter-RAT handover from UMTS/HSPA to LTE, the UTRAN must get the LTE security parameters before handover. In order to use direct interface for inter-RAT handover, it needs to be solved when and how to configure the security parameters.

3 Conclusion
This paper has shown the pros and cons of introduction of direct interface between LTE and UTRAN.

It is proposed to study more about this scheme in this study item.
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