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Discussion 
Coexistence simulations have shown that closed access HNBs can causes significant capacity degradation to a macro layer when deployed in the same channel.  This occurs where there are UEs  within coverage of a HNB which cannot use it. The signal from the HNB ‘drowns out’ that from the macro NodeB.  One proposed solution to this is to reduce the power of the HNB so that it only covers the area occupied by its Closed Subscriber Group. This will then reduce the no-go areas for Macro-only UEs.  However, by merely changing power,  it is not possible to have macro coverage where there is HNB coverage.
An alternative to the power based interference mitigation is to limit the frequencies which are shared by the macro and the HNB, as shown in Figure 1.  The macro uses the all available frequencies, whereas the home NodeB only uses a subset – the shared part.  Macro UEs can operate on any frequency.  Macro UEs in the shared part experiencing “pathological” interference from the home NodeB, can move to the clear part.
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Figure 1 Spectrum arrangement for Macro and Home Node Bs
Figure 2 shows how this could be implemented in UMTS. Two channels are needed, one for Macro+HNB, the other for Macro only. Macro-only UEs experiencing HNB interference in channel 1 would handover to channel 2.
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Figure 2 Spectrum arrangement for UMTS
Figure 3 shows how this could be implemented for LTE.  Since LTE has scalable bandwidth, it does not necessarily require two channels as with UMTS.  Provided the HNB sub-band does not overlap the central 6 RBs of the macro’s channel, then it will not prevent UEs receiving the BCH and SCH and connecting to the macro layer.  LTE has frequency dependent scheduling which will allocate UE data to the clear part of the macro-channel where HNB interference exists. 
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Figure 3 Spectrum arrangement for LTE
Conclusion
This paper presents an alternative to the power based interference mitigation techniques that have been proposed to enable deployment of closed access Home NodeB’s in the same channel as the macro layer.   
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