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Introduction
The system-level performance evaluation of FeICIC with reduced but non-zero power ABS shows considerable performance gain over zero power ABS in macro-pico deployment [1]. The performance gain is achieved by scheduling macro UEs with good channels (normally the cell-center UEs) in non-zero power ABSs. In this contribution, we consider the potential specification impact of non-zero power ABS in Rel-11. 
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Non-Zero Power ABS in TM 7 to 9
In Rel-10 eICIC, the PDSCH EPRE is usually set as zero in ABS subframes and a macro UE needs to know the PDSCH EPRE in non-ABS subframes in order to derive the correct CQI index and demodulate PDSCH. Instead of the absolute value of PDSCH EPRE, the ratio of PDSCH EPRE to CRS EPRE (or CSI-RS EPRE if configured) is informed to the UE via higher-layer signalling, where CRS/CSI-RS EPRE is assumed to be constant across the system bandwidth and across all subframes. In Rel-11 non-zero power ABS, the PDSCH EPRE in ABS subframes is not zero anymore and is different from that in non-ABS subframes, which is needed by the macro UEs for correct demodulation and CQI calculation. In RAN1 68, the following possible working assumption was proposed [2]
• Ratio of PDSCH EPRE to RS EPRE value for the reduced power ABS is configured with higher layer signalling at least for TM 1 to 6

· FFS: TM 7 to 9
In TM 7 to 9, the DMRS instead of CRS is used for demodulation. Given the fact that the DMRS EPRE has the same value as the PDSCH EPRE, the additional signalling of the PDSCH EPRE in the reduced power ABS subframes is not needed for the macro UE to perform demodulation. 
Observation 1: Unlike TM 1 to 6, no extra signalling support is needed for demodulation in the reduced power ABS subframes in TM 7 to 9. 

However, the information of the PDSCH EPRE in the reduced power ABS subframes is still needed for the macro UE to calculate CQI accurately. One may argue that such information may not be needed for the macro UE since the macro BS can perform some CQI adjustment based on the difference between PDSCH EPRE and CRS EPRE in the ABS subframes and then choose MCS accordingly, even if the macro UE feeds back an overestimated CQI value. However, such CQI adjustment at the macro BS may lead to inaccurate MCS selection. 
Observation 2: Similar to TM 1 to 6, additional signalling support is preferable for the macro BS to choose accurate MCS in the reduced power ABS subframes in TM 7 to 9. 
Thus, we have the following proposal:
Proposal 1: In order to support non-zero power ABS, a macro eNB should inform its associated UEs about the ratio of PDSCH EPRE to CRS/CSI-RS EPRE in ABS and non-ABS subframes separately in all TMs. 
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CSI Measurement Report in Non-Zero Power ABS

When zero-power ABSs are configured in a macro cell in Rel-10, the restricted CSI measurements are used for the UEs in a victim pico cell to deal with the situation where the SINRs experienced by these pico UEs fluctuate dramatically from subframe to subframe. For the macro UEs, they may not need to report the CSI measurements for different set of subframes separately if their neighbouring picos are dominant interferers or their neighbouring macros use the same ABS patterns as their serving cells. However, when non-zero power ABSs are configured in a macro cell, the SINR experienced by the macro UEs associated to the macro can fluctuate dramatically from subframe to subframe due to the different transmit powers in ABS subframes and non-ABS subframes. In this case, reporting the CSI measurements for different set of subframes separately is needed by these macro UEs in order to exploit the potential flexibility of scheduling and link adaptation. For example, a macro UE could be configured to report the CSI measurements for non-zero power ABS and non-ABS subframes separately via higher layer signalling. 

Proposal 2: In order to support non-zero power ABS, a macro UE should report the CSI measurements for non-zero power ABS and non-ABS subframes separately in all TMs. 

Note that for Rel-8/9 UEs, they cannot report the CSI measurements for non-zero power ABS and non-ABS subframes separately, if the non-zero power ABSs are configured in a macro cell. In this case, the macro BS has to to perform some CQI adjustment on the received CSI reports based on the ABS pattern and the transmit power reduction in the ABS subframes. 
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Conclusion

In this contribution, we discussed the specification impact of non-zero power ABS in several perspectives. We summarize our proposals as follows. 

Proposal 1: In order to support non-zero power ABS, a macro eNB should inform its associated UEs about the ratio of PDSCH EPRE to CRS/CSI-RS EPRE in ABS and non-ABS subframes separately in all TMs. 

Proposal 2: In order to support non-zero power ABS, a macro UE should report the CSI measurements for non-zero power ABS and non-ABS subframes separately in all TMs. 
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