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1 Introduction

Long-term coexistence is likely to occur between UMTS/HSPA and LTE in one operator’s network which places interoperation mechanism into a very important position. To support similar performance levels expected by users from the original RAT, there is strong need to investigate potential improvement for better UMTS/HSPA and LTE coordination.
In recent discussions, more interests were gathered for such UMTS/HSPA and LTE interworking improvement study. In this contribution, we present some aspects of possible scenarios and relative approaches for the two RATs interoperation and coordination.
2 Discussion
2.1 Basic Requirements
Current interworking between UMTS/HSPA and LTE uses relocation procedure of UMTS and handover procedure of LTE. However, further optimization was not included on the performance aspects of such interworking mechanism. Too many handover messages transition and excessive signalling loads (in the core network as well as the RAN) in current UMTS/HSPA and LTE interworking is likely to lead to handover delay problems, low network efficiency and poor user experience in practical. Such problems could be even more critical in LTE initial deployment in which UMTS/HSPA network is fully covered.
In our opinion, inter-RAT handover delay could be discussed in two parts: UE perceptible delay (interruption time) and total time costs of inter-RAT handover. Comparing to the interruption time which was widely discussed in 3GPP protocol, there is also strong demand to reduce the total time costs introduced by whole inter-RAT handover process: The longer the total time costs (except for interruption time), the more complexity interaction among network elements, which means inter-RAT handover procedure has to be triggered at an earlier timing. The selection of handover timing will give great impact on handover successful rate, and also cell coverage size and network resource efficiency. Hence, the optimization to the inter-RAT handover total time costs should be considered in LTE initial deployment, in order to reduce operators’ resource burden and raise network efficiency.
How to improve inter-RAT load balancing between UMTS/HSPA and LTE hotspot is another important issue to be considered for an effective network operation. As well known, before the HO decision，an up to date knowledge of the load information of the target cell is considerable helpful for flexible inter-RAT radio resource management and avoiding call drops. In particular for PS services where the cell load fluctuates fast, the current inter-RAT load information exchange mechanism has some limitation and deficiency because the load information is only available when the inter-RAT HO is actually triggered. In this case, more frequent triggering of the RIM signaling generally leads to an increased usage of Core Network resources which is not tolerable. Hence, an enhancement of the inter-RAT load balancing mechanism is desired and could provide an improved network performance and user experience in LTE initial deployment.
Proposal 1: Interoperation between UMTS/HSPA and LTE should be optimized in order to reduce total time costs of inter-RAT mobility, mitigate operators’ networks resource burden and improve inter-RAT load balancing mechanism.
2.2 Scenarios Analysis

The availability of each RAT depends on the network evolution and deployment strategy of network operator. For these operators with widely deployed UMTS/HSPA network, in the long-period of initial deployment, the availability of UMTS is certainly superior to that of LTE network as expected. The typical scenarios could be summarized as the UMTS layer used for the basic coverage and mobility layer while the LTE layer mainly deployed in hotspot areas with denser traffic or differentiated service, which can be illustrated in Figure 1.
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Figure 1: Possible coverage scenarios for UMTS/HSPA and LTE
As shown in Figure 1, LTE hotspot could be in the form of both LTE macro and LTE small cell. In addition to the cost advantage in LTE initial deployment for UMTS/HSPA operator, LTE small cell can also provide flexibility of dynamic traffic adaption and differentiated service through the configuration of working carrier and bandwidth of LTE, power on/off and resource allocation within continuous small-cell-group. Hence, it is beneficial to move UEs (dual mode) to the LTE small cell as soon as it becomes available to improve the user experience and differentiated service.
However, when such UE moves out of LTE hotspot coverage or requires some service that is not available or suitable for LTE layer, e.g. CS service or particular policy-based service, it is necessary to initiate a handover back to UMTS/HSPA network. Thus, there is a great possibility to lead to frequent inter-RAT handover in practical use due to small cell particular characteristic in coverage and in usage. What’s more, it would bring huge signaling interaction with Core Network and interface resource burden among network elements.
As well known, the most advantages and benefits of LTE small cell concentrate on RAN part, thus the requirements and usage of SAE is not that significant in LTE initial deployment. In such cases, flexible coordination and dynamic interoperation between the two RATs handled by the RAN would be a promising approach for UMTS/HSPA operators in order to benefit the mobility and flexibility, reduce impact and resource burden of Core Network, achieve easy implementation and low cost in LTE initial deployment.
Proposal 2: Besides LTE-macro-hotspot, the particular requirements and characteristic of LTE small cell should be considered within the interoperation enhancement between UMTS/HSPA and LTE, from RAN perspective.
3 Conclusion
In conclusion, this contribution discussed the potential deficiency and improvement benefits for UMTS/HSPA and LTE hotspot interoperation from the perspective of operators who plans to initial LTE deployment with widely used UMTS/HSPA networks.
Proposal 1: Interoperation between UMTS/HSPA and LTE should be optimized in order to reduce total time costs of inter-RAT mobility, mitigate operators’ networks resource burden and improve inter-RAT load balancing mechanism.

Proposal 2: Besides LTE-macro-hotspot, the particular requirements and characteristic of LTE small cell should be considered within the interoperation enhancement between UMTS/HSPA and LTE, from RAN perspective.
RAN3 is kindly asked to identify the bottleneck of UMTS/HSPA and LTE hotspot coordination mechanism and evaluate the potential enhancements solutions from RAN perspective, especially for LTE small cell deployment.
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