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1 Introduction
In RAN1#67, it was agreed to have signaling support for DL unicast transmission in non-zero transmit power almost blank subframe (ABS). For DL unicast power allocation, two parameters (UE-specific PA value and cell-specific PB value) are signaled from an eNB to UEs. The parameter PB is exchanged between neighboring cells as well for FDM based ICIC by including in RNTP (Relative narrowband Tx power) IE [1][2]. In addition, ABS information IE and ABS status IE have been adopted in Rel-10 for TDM based ICIC via X2 signaling to prevent high interference to the UEs served by pico cells. Macro cells may serve their UEs in ABS with substantially reduced transmission power than in normal subframes with creating negligible interference to the pico UEs. With reduced power unicast transmission in ABS, RNTP assumed in normal subframes may not be so valid in ABS. This contribution discusses applying RNTP in non-zero transmit power ABS in view of operating the FDM and TDM ICIC in combination.
2 RNTP in non-zero Tx power ABS
The FDM ICIC and the TDM ICIC have been adopted for inter-cell interference coordination in Rel-8 and 10, respectively. In FDM ICIC by RNTP, a cell indicates restriction of maximum DL transmission power level applied on respective RBs to limit the DL interference to neighbouring cells for some RBs in FDM manner. With TDM ICIC, a cell distributes and/or requests information for ABS configuration to neighbouring cells in order to be able to coordinate the interference from dominant interfering cells in time domain [2]. The ABS information IE conveys configuration on a set of the protected subframes and the ABS status IE includes the percentage of the used PRBs within the indicated ABS pattern. Depending on traffic loading and location of target UEs in the cell receiving the ABS information, the cell may not use all the resources configured as ABS for scheduling UEs in cell range expansion (CRE) region of the receiving cell. In macro-pico scenarios, usually the pico cells receive the ABS information from the macro cell. For simplicity of the discussion, macro-pico scenario is assumed in the following discussions. 
The macro cell conveying the ABS information may schedule some high geometry UEs in the configured ABS with low transmission power to prevent significant interference to the pico UEs in the CRE region, while the macro UEs with low geometry would be scheduled in only normal subframes. With only TDM ICIC in non-zero transmit power ABS, utilization of the PRBs between the macro cell and the pico cells is somewhat limited, especially when the amount of the used PRBs by the pico cells is low. This would limit the network capacity improvement achievable by operating the non-zero transmit power ABS. 
With applying FDM ICIC in conjunction with TDM ICIC in non-zero transmit power ABS, the macro cell can select the PRBs to apply zero or reduced DL transmission power for the pico cells and the other PRBs to schedule the macro UEs without substantial restriction on the DL transmission power. This will further increase the overall network capacity. In order to support this, introducing additional RNTP information for ABS can be considered. The Rel-8 RNTP bitmap indicates the maximum DL transmit power applied on the respective DL PRBs which the cell conveying the RNTP information intends to apply when transmitting PDSCH for its UEs. A cell receiving the RNTP information will schedule low geometry UEs vulnerable to interference to the PRBs where DL transmit power restriction is applied. In non-zero transmit power ABS, the additional RNTP information indicates the maximum DL transmit power applied on the respective DL PRBs in the ABS. 
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Figure 1. Example RNTP configuration for non-zero power ABS in macro cell
The pico cells receiving the ABS RNTP information can avoid scheduling the pico UEs on the PRBs in ABS on which the RNTP information indicates that DL transmission power is not so much restricted. With adoption of the ABS RNTP, the macro cell can have more flexibility in utilizing the DL RB and subframe resources and scheduling the macro UEs. Figure 1 shows the exemplary illustration of how the macro eNB configures RNTP restriction in non-zero transmit power ABS and can schedule the macro UEs in the PRBs where DL transmit power restriction is not applied (PRBs in blue). In the figure, the macro eNB can schedule high geometry UEs in the PRBs that indicate RNTP(nPRB) = 0 (PRBs in red) to avoid creating interference to the pico UEs. On the other hand, the macro eNB can schedule even low geometry macro UEs in the other PRBs without DL power restriction (RNTP(nPRB) = 1) as done in normal subframes.
3 Conclusion
In this contribution, we discussed applying RNTP separately in ABS and non-ABS, taking into account the support of non-zero transmission power ABS. By introducing additional RNTP information for the use in non-zero transmission power ABS, the resolution for resource partitioning in ABS increases. Then, the macro cell can flexibly schedule even low geometry UEs in non-zero transmission power ABS depending on traffic situations, while the pico cells can restrict scheduling the pico UEs on the PRBs in ABS on which DL transmission power restriction is not guaranteed. This way the overall network capacity can be further improved. 
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