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1. Introduction
System performance evaluations on FeICIC with ABS for macro-pico deployments in [1] showed that reduced, but non-zero, power on unicast data transmissions in ABS could provide significant performance improvements over zero-power on unicast data transmissions under simulation assumptions adopted for FeICIC system simulations [2]. In this contribution, we discuss air interface changes anticipated for supporting reduced power on unicast data transmissions in ABS.
2. Discussion
Reduced power on unicast data transmissions in ABS

In the concept of time-domain eICIC, downlink reference signals, synchronization signals and physical channels used for system information are always transmitted with nominal power, irrespectively if the transmission occurs in a subframe configured as ABS or not. Thus, if a PDSCH carrying system information is scheduled in an ABS, it will be transmitted with nominal power in order to serve all users in the cell. The same holds also for associated PDCCH. However, downlink unicast data transmissions could in principle be transmitted with nominal or reduced power in any subframe but in the context of time-domain eICIC unicast data transmissions with nominal power would occur in non-ABS (regular) subframes only. Furthermore, detection of PCFICH is part of the reception of PDCCH/PDSCH and reducing its transmission power in a similar way as with the unicast physical channels in ABS would further reduce inter-cell interference. If a PDSCH carrying system information is scheduled in an ABS, the PCFICH is however assumed to be transmitted with nominal power.
By transmitting unicast PDCCH and corresponding PDSCH or PHICH with reduced power in ABS, the flexibility of the macro scheduler would increase significantly. For example, macro users with good radio coverage could also be scheduled in ABS, but with reduced power data transmissions, and thus release resources/capacity for coverage limited macro users that would need the high power downlink subframes to receive data with an acceptable throughput. Another example is the possibility to transmit grants in ABS to enable uplink transmissions for macro users closer to the macro eNB which otherwise would be restricted to receive grants in non-ABS only. As these users are likely operating rather close to the macro eNB, the uplink interference towards pico eNBs would be limited. The reduction of the transmit power on unicast data physical channels in ABS would typically be in the size of the largest configured cell selection offset within the macro coverage area.
Signaling support for reduced power on unicast data transmissions in ABS 
In order to demodulate data transmissions based on higher order modulation schemes as well as deriving CSI feedback correctly, the transmit power differences between resources carrying PDSCH and reference signals need to be known by the UE. Therefore, the differences of PDSCH EPRE to CRS EPRE and of PDSCH EPRE to CSI-RS EPRE can be derived by the UE from parameters provided by higher layer signaling, in which a UE may assume EPRE of the reference signals to be constant across the downlink system bandwidth and constant across all subframes [3]. In current specifications, these signaled power differences are assumed to be valid for all subframes which clearly would not be applicable in the case of reduced power on data transmissions in ABS. Hence, in order to support reduced power on unicast physical channels in ABS the UE need to be able to derive transmit power offsets between PDSCH and CRS/CSI-RS valid in certain subframes only, as illustrated in figure 1.
Proposal: Add additional signaling for supporting different unicast data transmit power offsets of PDSCH with respect to CRS/CSI-RS in ABS and non-ABS subframes, respectively.
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Figure 1 Reduced non-zero power on unicast PDSCH transmissions in ABS

3. Conclusion
In this contribution, we have discussed aspects on reduced power on unicast data transmissions in ABS. The following was proposed:
Proposal: Add additional signaling for supporting different unicast data transmit power offsets of PDSCH with respect to CRS/CSI-RS in ABS and non-ABS subframes, respectively.
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