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1   Introduction
In RAN1#67, it was agreed that non-zero transmit power on DL in ABS (NZP-ABS) is needed:

· Reduced non-zero transmit power on DL unicast control and data transmissions in ABS is needed

· Detailed signaling is FFS

In RAN1#68, the following option was discussed as a possible working assumption:

Possible Working Assumption:

· Ratio of PDSCH EPRE to RS EPRE value for the reduced power ABS is configured with higher layer signaling at least for TM 1 to 6
· FFS: TM 7 to 9
In this contribution we discuss the need for signalling the power level associated with PDSCH transmission in NZP-ABS and provide a discussion of the various options.

2   Discussion
Allowing PDSCH transmission in ABS allows a macro-cell to transmit unicast data to users on the DL with reduced coverage while not interfering with pico-cells deployed within the macro-cell’s footprint. As per TS 36.300, transmission of unicast DL data with reduced power is already enabled (ABS subframes are subframes with reduced transmit power (including no transmission) on some physical channels and/or reduced activity.). Thus, the enhancements that are being proposed for FeICIC NZP-ABS are to add new Rel-11 signalling to indicate the PDSCH EPRE setting for NZP-ABS.

The extent to which PDSCH EPRE on NZP-ABS needs to be reduced relative to the CRS EPRE depends on:

i. How far the closest pico-cell is deployed away from the macro-cell, and

ii. Cell-range expansion (CRE) bias applied to the pico-cells (which is up to 9 dB for Rel-11).

Th power reduction level in NZP-ABS can be done either by extending the range of UE-specific PA or by applying UE-specific offset to the signalled PA (
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 (in dB). The feasibility of base stations implementing NZP-ABS is currently being investigated in RAN4 [2][3]. RAN4 will study and likely specify base station requirements on achievable transmit EVM as a function of the target PDSCH EPRE to CRS EPRE ratio for NZP-ABS. We propose that since the ABS pattern is signalled to a UE via higher-layer signalling (subframe subset), the same signalling can be enhanced by adding a new field to indicate PDSCH EPRE to CRS EPRE ratio for NZP-ABS.
Proposal 1: PDSCH EPRE to CRS EPRE ratio for reduced power transmission in NZP-ABS is signalled to the UE via higher-layer signalling.

Similar to that for non-ABS, the PDSCH EPRE to CRS EPRE ratio for NZP-ABS can be set to different values for CRS-bearing OFDM symbols and non-CRS-bearing OFDM symbols. But, since the objective of enabling NZP-ABS is to make use of the hitherto unused sub frames for scheduling on DL for high-geometry macro UEs which are near the cell center (and not by any means for transmitting data to cell-edge users near CRE regions), using different PDSCH EPREs across OFDM symbols in a NZP-ABS does not provide any significant benefit. Therefore, we propose that PDSCH EPRE in NZP-ABS be held constant across all OFDM symbols (i.e. only PA is used for all PDSCH REs in NZP-ABS).  Note that NZP-ABS transmissions can cause unnecessary interference to the CRS-bearing symbols in the neighbouring pico-cells.
Proposal 2: PDSCH EPRE for reduced power transmission in NZP-ABS is held constant across all symbols in the subframe.

Even for NZP-ABS, PDSCH EPRE to CRS EPRE (to derive PA, PB ) indication is not required for PDSCH transmissions based on QPSK modulation . It is useful only for demodulating PDSCH with MCS based on 16-QAM/64-QAM and for CQI/PMI/RI reporting. Therefore, dynamic PDSCH EPRE signalling by increasing the DCI Format size is not desirable and reusing DCI Format payload sizes should be the baseline if significant benefit is shown with dynamic signalling (An alternative is to just DMRS based PDSCH). One example for dynamic signaling, a 1-bit CRC mask (to indicate zero and non-zero offset values to PA) applied to the DL DCI Format [3] and if corresponding PDSCH modulation order is 4 or 6.  Furthermore this should apply to only TM1-6 and for UE-specific search space and should be configured via higher-layer signalling. However, given the use case is for enabling cell centre UEs, it may be simpler to avoid dynamic signalling and simply rely on higher-layer signalling for enabling NZP-ABS. Note also if dynamic change in PDSCH EPRE is considered useful, then the UE can instead be scheduled via DMRS-based PDSCH transmissions.

3   Conclusions
It is proposed that RAN1 agree on the following proposals 
Proposal 1: For a UE in TM1-TM6, PDSCH EPRE to CRS EPRE ratio for reduced power transmission in NZP-ABS is signalled to the UE via higher-layer signalling.

Proposal 2: For a UE in TM1-TM6, PDSCH EPRE for reduced power transmission in NZP-ABS is held constant across all symbols in the subframe.
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