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1
Introduction

In TSG-RAN#57 a new study item, “Study on UMTS Heterogeneous Networks”, was approved [1]. In this contribution we provide a text proposal on Range Expansion for Multi-Carrier Deployments to the Technical Report [2].

2
Text Proposal

[------------------------------------------------------------- TEXT START --------------------------------------------------------------]

7
Solutions and Techniques

7.2.2 Range Expansion for Multi-Carrier Deployments
In an interference limited system, it is desirable for the UE to be served by the cell from which it receives the strongest signals. Cells with larger transmit powers than their neighbours causes more interference and have larger coverage areas than those neighbours. Deployment of LPNs faces the challenge that the LPN could be over-shadowed by the Macro cell; consequently, it would have very limited offloading capability.

From the system performance perspective, it is desirable to evenly distribute the UEs among all cells in the system. This is referred to as Load Balancing. A few range expansion techniques could be used to extend the coverage area of LPNs. 

Mobility Parameter Optimization

Coverage expansion of LPNs can be achieved via cell biasing using the Cell Individual Offset (CIO) for LPNs, as specified in [25.331]. 

The use of CIO is limited as the UEs in the range expansion region suffer from very stronger interference from the Macro cells which results in very low geometry. Even though setting high CIO values could offload more UEs to the LPNs, those UEs could experience very low geometry and, therefore, degradation in throughput. 

Range Expansion in Multi-Carrier Deployments

In multi-carrier HetNet deployment, range expansion could be achieved by partitioning resources between LPNs and Macro cells in the frequency domain. More specifically, the Macro cell transmit power could be reduced on one of the carriers. As the Macro cell transmit power is lowered on one carrier, the DL coverage of the LPNs on that carrier automatically expands while it shrinks for the Macro cell. 

Impact on Downlink Coverage 
· Macro UEs at the cell centre would not see much of a reduction in their geometries, while cell edge UEs may see a larger reduction. It would depend on whether a UE is interference limited or thermal noise limited. In the worst case scenario, some cell-edge UEs would see a low geometry, and consequently receive little data, on the range expansion carrier.
· All Macro UEs will enjoy more frequent scheduling on the range expansion carrier due to offloading of UEs to LPNs.
· Reducing Macro cell power also reduces interference to neighbouring UEs served by other Macro or LPNs, which improves overall system throughput.

Dual-Frequency Dual-Cell operation

Reducing the Macro cell transmit power on one carrier naturally creates different coverage for different carriers. This imbalance is benefitted by the use of Multi-flow operation between the cells on separate frequencies – Dual-Frequency Dual-Cell operation or DF-DC. It is important to note that when compared to Single-Frequency Dual-Cell (SF-DC) operation, there is no requirement for UE interference rejection as DF-DC operates on two different frequencies, therefore, DF-DC operations are feasible for single receive antenna UEs as well.

[---------------------------------------------------------------- TEXT END --------------------------------------------------------------]
3
Conclusions

It is proposed to agree to and capture the text proposal on the Range Expansion for multi-carrier deployments as presented in this document to the UMTS Hetnet TR [2].
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