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1
Introduction

The potential improvement for UMTS/HSPA and LTE study item was agreed in the plenary meeting #58. This study item aims to investigate potential improvements for UMTS/HSPA and LTE interworking from RAN perspective. The following aspects of inter-RAT interoperation can be envisioned for further study at least:

· Optimized inter-RAT handover procedure delay and signaling load.

· Improved inter-RAT load balancing between UMTS/HSPA and LTE networks in general, and UMTS/HSPA macro and LTE hotspot deployments in particular.
2
Discussion

2.1 Optimized inter-RAT handover procedure delay and signaling load 
In order to optimize the handover procedure delay and signalling load, there are two possible directions. One is enhancement of existing mechanism. Another is interoperation between the two RAT handled by Radio Access Network. 
Currently, interoperation between UMTS and LTE involve both RAN and CN. As showed in the below figure, both the target RAN and target CN need to receive the UE context during the handover procedure. The target RAN configures the UE in the air interface, after that the UE can be serviced by the target RAN. If the interoperation is handled by RAN only, imply a direct interface is established between eNB and RNC. [image: image1.png]



The intension of direct interface is to reduce impact and resource burden on Core Network, also guarantee the reasonable cost. But the eNB and RNC is connected to different core network, before the UE is handover to the target RAN, the core network also need to forward the UE context. So the handover procedure can not proceed without CN involvement even though there is a direct interface between the eNB and the RNC. In order to apply direct handover between RANs, the source RAN and target RAN has to be connected to the same CN node. This new CN entity serves the SGSN and MME function while it means the impact to core network is not avoided and high cost is needed. It is against the intension of using a direct interface. 
So we proposed:

Proposal 1: Only consider the enhancement to the current handover procedures. No direct interface between RNC and eNB.
2.2 Improved inter-RAT load balancing between UMTS/HSPA and LTE networks in general, and UMTS/HSPA macro and LTE hotspot deployments in particular.

Load balancing between UMTS/HSPA and LTE is another important factor in the SI. An up to date load information before the load balancing is known in the source cell could help to flexible manage the radio resource and avoid call drop [3]. Currently, the load is exchanged via the eNB/MME Direct Information procedure. It could be event triggering or periodically. 

The UMTS macro can configures the cell load reporting as the event triggered. If the number of measurement Reporting level set to multiple levels, the report eNB divides the cell load scale into the indicated number of reporting level, evenly distributed on a liner scale below the overload threshold. The report eNB sends a report each time the cell load changes from one level to another. 
An example is showed in the below figure, the UMTS cell configure the eNB cell to reporting based on the event trigger. The reporting level is 2. Then the eNB cell will send multiple reporting to the UMTS cell, when the used resource exceed/less than the level-1 and level-2 and when the used resource enter/exist the overload threshold. 

In this way the UMTS cell can get the available resource usage in the eNB cell in an accurate way and the reporting is not too frequent. If the cell load fluctuates fast, the UMTS macro can configure the reporting with few levels or using periodically reporting, to reduce the reporting frequency. We don’t see there is a strong need to deploy direct interface for the load reporting.
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Figure 2 current load reporting mechanism
3
Proposals

This document discussed the initial consideration on the UMTE/HSPA and LTE interworking. The fist consideration is we think only introduce a direct interface can not reduce the signalling latency and currently load reporting mechanism can allow the UMTS cell know load information in exact way. So we proposed
Proposal : Only consider the enhancement to the current handover procedures. No direct interface between RNC and eNB.
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