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1 Introduction
A study item Heterogeneous Networks was initiated at RAN#57 meeting ([1]). In this contribution, we provide a text proposal for Section 7.2.1 of the Technical Report.
2 Text Proposal
[-----------------------------------TEXT START -----------------------------------]

7.2.1 Range Expansion in Co-Channel Deployments

Co-channel deployments refer to the case where both the Macro Node and LPN are operating on the same UL and DL frequencies. While there are significant cell-splitting gains that can be realized through co-channel deployments, there are some challenges due to the power imbalances and the resulting interference on both the UL and DL. 

The serving cell selection is based on the received pilot channel (CPICH) strength on the downlink (DL). UE selects the serving cell as the cell that has the strongest received pilot strength. Coverage expansion of LPNs can be achieved via cell biasing by setting the Cell Individual Offset (CIO) for LPNs. The use of CIO is limited as the UEs on the range expansion region suffer from stronger interference from the Macro cells which results in very low geometry. Even though setting high CIO values could offload more UEs to the low power nodes, those UEs could experience very low geometry and, therefore, degradation in throughput. 

More advanced range expansion techniques are likely needed and tend to incorporate some form of resource partitioning between Macro cells and LPNs as to limit the interference between them.

In the co-channel scenario, it is also possible for the UE to operate in multiflow between the macro cell and LPN using the SF-DC multiflow configuration. This feature, having been specified in Rel-11, can significantly improve gains in Hetnet scenarios. 
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Figure xx: SF-DC operation in HetNet scenario
As shown in Figure xx, there are two basic scenarios for SF-DC operation in Hetnet. 

In soft handover area A, SF-DC operation between a Macro cell and a LPN can be configured. In this case, if the load of the LPN is smaller than the Macro cell, the LPN can provide throughput gain to the SF-DC capable UE. Or, if the load of the Macro cell is smaller than the LPN load, the Macro cell can provide considerable throughput gain to the SF-DC capable UE. The user experience in soft handover area A can thus be improved via SF-DC.
In soft handover area B, SF-DC operation between two LPNs can be configured, and it is similar to the SF-DC operation between two Macro cells. The throughput gain can be considerable.
 [-----------------------------------TEXT END -----------------------------------]
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