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1. Introduction

In [1], it was identified that reduced power ABS can provide benefits over zero power ABS. In [2], we have confirmed the benefits of reduced power ABS assuming TM9 data transmission. The main benefits we observed in reduced power ABS compared with zero power ABS is that the cell edge throughput is less sensitive to imperfect ABS ratio configurations.
For TM9 when PDSCH is coherently demodulated using UERS, UE doesn’t need to know the power reduction in order to demodulate PDSCH. But for TM 1-6 when PDSCH is coherently demodulated using CRS, it sounds intuitively correct that UE needs to know PDSCH/CRS EPRE ratio in order to demodulate PDSCH in reduced power ABS [3].
However, it has been pointed out by [4] [5] that eNB may still be able to implement reduced power ABS without the second PDSCH/CRS EPRE ratio signalling. As a price, some scheduling restriction has to be applied to reduced power ABS. Because scheduling restriction needs to be applied for reduced power ABS [6] because of eNB EVM requirement anyway, this additional scheduling restriction may not cause significant additional throughput loss.
In this contribution, we verified whether the additional scheduling restriction caused by single PDSCH/CRS EPRE ratio can cause significant performance degradation compared with two PDSCH/CRS EPRE ratios. Based on the system level results, we observed that reduced power ABS can operate with one PDSCH/CRS EPRE ratio with only small performance penalty. Thus the second set of PDSCH/CRS EPRE ratio is not needed.
2. System level evaluation of reduced power ABS
In this contribution, we make system level evaluation of downlink transmission using full buffer traffic in which PDSCH can be transmitted in both normal subframe and ABS with low power in the Macro cells. The power reduction level for QPSK, 16QAM and 64QAM is assumed based on [6] for EVM requirement. Two PDSCH/CRS EPRE ratio signalling types are assumed in the simulation. The two schemes with related scheduling and demodulation methodology are as follows:
Scheme1: 6dB power reduction without second PDSCH/CRS EPRE ratio signalling
Macro-Pico scenario with 9dB CRE bias and 4/8 ABS ratio are assumed. 6dB power reduction is assumed in the reduced power ABS. Two OLLA instances and one CSI reporting instance are used. Without second PDSCH/CRS EPRE ratio signalling, we use independent OLLA for the evaluation of CQI in reduced power ABS. SIMO transmission is assumed, and only QPSK is enabled in the reduced power ABS transmission, which doesn’t require amplitude information to decode PDSCH.
Scheme2: 3dB/6dB power reduction with second PDSCH/CRS EPRE ratio signalling
Macro-Pico scenario with 9dB CRE bias and 4/8 ABS ratio are assumed. 3dB/6dB power reduction is assumed in the reduced power ABS. Two OLLA instances and two CSI reporting instances are assumed. Only QPSK is enabled for 6dB power reduction, and only QPSK and 16QAM are enabled for 3dB power reduction for the EVM requirement.
The related cell average and cell edge gains are shown relative to Scheme 1 below. Table1 and Table2 are for 3GPP model 1 channel with config1 and config4b respectively. Table3 and Table4 are for ITU channel with config1 and config4b respectively.
Table 1    Gain of Scheme2 to Scheme1 for 3GPP model 1 with configuration 1

	          Performance
Schemes
	Cell Average SE
(bps/Hz)
	5%-ile SE
	50%-ile SE
	95%-ile SE

	Scheme1
	100%
	100%
	100%
	100%

	Scheme2 with 3dB power reduction 
	100.1%
	115.3%
	114.4%
	95.3%

	Scheme2 with 6dB power reduction 
	101.2%
	108.2%
	104.5%
	100.2%


Table 2   Gain of Scheme2 to Scheme1 for 3GPP model 1 with configuration 4b
	          Performance
Schemes
	Cell Average

(bps/Hz)
	5%-ile SE
	50%-ile SE
	95%-ile SE

	Scheme1
	100%
	100%
	100%
	100%

	Scheme2 with 3dB power reduction
	98.7%
	87.4%
	100.1%
	97.9%

	Scheme2 with 6dB power reduction
	100.5%
	101.3%
	100.1%
	97.8%


Table 3   Gain of Scheme2 to Scheme1 for ITU model with configuration 1

	          Performance
Schemes
	Cell Average

(bps/Hz)
	5%-ile SE
	50%-ile SE
	95%-ile SE

	Scheme1
	100%
	100%
	100%
	100%

	Scheme2 with 3dB power reduction
	99.5%
	93.1%
	101.1%
	96.9%

	Scheme2 with 6dB power reduction
	100.7%
	102.1%
	100.8%
	99.5%


Table 4    Gain of Scheme2 to Scheme1 for ITU model with configuration 4b
	          Performance
Schemes
	Cell Average

(bps/Hz)
	5%-ile SE
	50%-ile SE
	95%-ile SE

	Scheme1
	100%
	100%
	100%
	100%

	Scheme2 with 3dB power reduction
	100.1%
	84.3%
	98.9%)
	102.7%

	Scheme2 with 6dB power reduction
	100.7%
	100.8%
	99.5%)
	98.2%


Based on the above results, we have below observations:
Observation1: for 3GPP model 1, Scheme2 can bring some performance gain for 5% SE and 50% SE in configuration 1. Very Limited performance gains are shown for other cases.
Observation2: for ITU model, very limited performance gains are shown for all cases.
3. Conclusion
In this contribution, we verified whether one single power allocation parameter (PA, PB) is enough in order to implement reduced power ABS. Though it is intuitively correct that one additional power allocation parameter is required in order to avoid scheduling restriction in reduced power ABS, our results have shown that reduced power ABS can still operate without the second PDSCH/CRS ratio. In fact the strict EVM requirement cancels out most of the potential throughput gain of the second PDSCH/CRS ratio. Thus we have the below proposal:

Proposal: one single PDSCH/CRS EPRE ratio is enough in order to operate reduced power ABS with the current EVM requirement in Rel. 11.
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5. Appendix A
Table 5 SLS Simulation Assumptions 
	Parameter
	Value

	Duplex mode and bandwidth
	FDD, 10 MHz

	Cellular Layout
	Hexagonal grid, 19 Macro cell sites, 3 sectors per site
4Pico/Macro cell

	eNB Tx power
	46dBm at Marco, 30dBm at Pico

	Total Users in the system
	30 * 57

	Downlink transmission scheme
	SIMO

	Traffic Model
	Full buffer

	Downlink scheduler
	Proportional Fair

	Transmission mode
	1

	Total number of RB in one SF
	50

	HARQ
	CC non-adaptive synchronous

	ABS configuration
	4/8

	CRE
	9dB

	Antenna configuration
	1Tx at eNB, 2Rx at UE, ULA

	Control overhead
	1 CRS port
 CFI = 3

	Channel model
	3GPP case 1/ITU

	PHY abstraction
	EESM

	Inter cell interference modelling
	Realistic


