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1 Introduction

In HetNet deployments, traffic from macro cells can be offloaded to the LPNs resulting in capacity gain.  One way of increasing offloading of traffic from a macro cell to LPNs is via range expansion, whereby the CIO for the LPNs is increased, thus biasing the UE handover in favour of the LPNs.  In [1], it is shown that by optimising the biasing value via a decentralised biasing method, the offloading of UEs to LPNs can provide increased UE throughput compared to a static and fixed biasing scheme.
In this contribution we provide a text proposal for decentralised biasing method to TR25.800.
2 Text Proposal
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------------------------------------------ OTHER SECTIONS ------------------------------------------
7.2.3
Decentralised Biasing
In HetNet, the capacity gain is increased by offloading traffic from a macro to an LPN, utilising the scheduling resources of the LPN.  This offloading can be increased by biasing the UEs to hand over to the LPN at an earlier stage by increasing the Cell Individual Offset (CIO) parameter, which effectively expands the cell range of the LPN.  Although this would increase the number of UEs served by the LPN, the UEs being offloaded may suffer from poor geometry especially when the biasing (i.e. CIO) value is large.  Furthermore, capacity gain may not be available to the offloaded UEs if the LPN does not have spare capacity.  Therefore, the gain of cell range expansion via biasing depends upon the loading condition of the macro and LPN.  A fixed uniform biasing where the CIO for all LPNs is set to a fixed value would not be able to offer the capacity gain that it is intended to do.  It is therefore beneficial that the biasing values (i.e. CIO values of the LPN) can be optimised according to the condition of each cell. Moreover, the biasing value may be further optimized accounting for UE receiver capacity or/and capability in addressing interference.
In [6], centrally optimised biasing values based on loading conditions of each cell are shown to improve the mean and 5% UE throughputs by 119% and 103% respectively compared to a fixed uniform biasing value.  A centralised controller that can manage network wide biasing for all cells may not be available, and therefore a decentralised biasing method is considered.

In the decentralised biasing method, measurement parameters such as SINR or throughput are collected for all UEs in each cell by the network, and an adaptation metric for each cell is computed based on these measurements.  Examples of suitable adaptation metrics are the 5% percentile UE SINR and 5% percentile UE throughput.  Using the adaptation metric, the network computes the biasing value (CIO) for each cell.  The updated CIO values are signalled to the UEs.  The rate of change of the biasing values is expected to be slow, e.g. a few seconds.  The details of a possible scheme can be found in Appendix B of [6].  It is found in [6] that the decentralised biasing method is able to give 112% to 119% average UE throughput gain and 77% to 88% 5% UE throughput gain compared to using a fixed uniform biasing value.

The adaptation metrics from the cells need to be signalled to the RNC where the biasing values can be updated, which would have some RAN3 impact.  In computing the adaptation metric, existing UE measurements can be used.  However, there may be some RAN1 and RAN2 impact if other UE measurements are found to be beneficial in computing the adaptation metric.  Note that this feature is applicable for both single carrier and dual carrier deployments.
3 Conclusion

In this contribution we provide text proposal on decentralised biasing method.  We propose to add this text proposal to TR25.800.
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