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1. Introduction

In RAN4#66bis meeting, simulation assumptions for FeICIC demodulation were further discussed and several agreements were reached including settings for time offset and frequency shift [1]. However, there are still some open issues on detailed test configurations. In order to make progress, a way forward on FeICIC demod and CSI was agreed [2].
In this contribution, we provide updated simulation results on PDSCH and give some suggestions on remaining open issues for FeICIC demodulation test cases.

2. Simulation Assumption
In this paper, we simulate the performance of CRS-IC receivers with time and frequency tracking for PDSCH TM2 and TM3. The detailed simulation assumptions are given in Table 1 and Table 2.
Table 1: Simulation assumptions for FeICIC PDSCH TM2 demodulation test
	Parameters
	Values and Notes

	Duplex mode
	TDD

	System Bandwidth
	10 MHz for both serving cell and aggressor cells

	Resource allocation
	50PRB

	Transmission mode
	TM2

	FRC
	Option 1: R.11-4 (QPSK, 1/2)
Option 2: R.11 (16QAM, 1/2)

	HARQ
	Maximum 4 re-transmission

	Number of CRS ports
	2 CRS ports for both Pico cells and two Macro cells

	Propagation conditions
	EVA5 for the serving cell and two aggressor cells

	Antenna configuration and correlation matrix
	2×2 medium for the serving cell and two aggressor cells

	PDCCH symbol number
	2 (normal PHICH duration)

	Reference equalizer
	MMSE

	ABS configuration
	Non-MBSFN

	CRS configuration
	1th strongest aggressor cell has colliding CRS, 2th strongest aggressor cell has non-colliding CRS

	Interference level
	D1/Noc2 = 12dB, D1/D2 = 2dB, Noc1 = Noc2

	Time offset and frequency shift
	Time offset: [3 -1] μs, frequency shift: [300 -100]Hz


Table 2: Simulation assumptions for FeICIC PDSCH TM3 demodulation test

	Parameters
	Values and Notes

	Duplex mode
	TDD

	System Bandwidth
	10 MHz for both serving cell and aggressor cells

	Resource allocation
	50PRB

	Transmission mode
	TM3

	FRC
	R.11 (16QAM, 1/2)

	HARQ
	Maximum 4 re-transmission

	Number of CRS ports
	2 CRS ports for both Pico cells and two Macro cells

	Propagation conditions
	EVA5 for the serving cell and two aggressor cells

	Antenna configuration and correlation matrix
	2×2 low for the serving cell and two aggressor cells

	PDCCH symbol number
	2 (normal PHICH duration)

	Reference equalizer
	MMSE

	ABS configuration
	Non-MBSFN

	CRS configuration
	1th strongest aggressor cell has colliding CRS, 2th strongest aggressor cell has non-colliding CRS

	Interference level
	D1/Noc2 = 9dB, D1/D2 = 7dB, Noc1 = Noc2

	Time offset and frequency shift
	Time offset: [3 -1] μs, frequency shift: [300 -100]Hz


3. Simulation results
According to the WF agreed in last meeting [2], there are still some open issues left for investigation, including MCS for PDSCH TM2 and test metrics for TM3 as follows:

· MCS for PDSCH TM2:

· Option 1: QPSK 1/2; 
· Option 2: 16QAM 1/2; 

· Test metrics for PDSCH TM3:

· Option 1: 30% relative throughput 
· Option 2: 70% relative throughput
In this section, updated PDSCH simulation results are provided to investigate the above open issues. Simulation results for PDSCH TM2 and TM3 are illustrated in Figure 1~2 respectively.
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Figure 1 Simulation results for PDSCH TM2 
From figure 1, we can see that the curve with QPSK 1/2 could reach 70% relative throughput at a very low SNR (about 0.6dB), which is out of the 9dB CRE region. However, for the curve with 16QAM 1/2, the SNR at 70% relative throughput is about 6.1dB, which is within the CRE region. Therefore, we suggest to use 16QAM 1/2 for PDSCH TM2 test.
Observation 1: The operating range is out of the 9dB CRE region with QPSK 1/2 for PDSCH TM2, while there won’t be such a problem with 16QAM 1/2.
Proposal 1: Use 16QAM 1/2 (option 2) for PDSCH TM2 demod test.
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Figure 2 Simulation results for PDSCH TM3 
From figure 2, we can see that the SNR is about 11dB at 70% throughput and 3.3dB at 30% throughput. Generally, TM3 is most likely to be configured when the transmission environment is good, expecially around the center of pico cell, with a stronger serving signal compared to interfering signal. Thus, the SNR of 11dB matches the TM3 typical scenario with 70% throughput as verification point. Moreover, TM3 is usually used to get higher system capacity, it is better to take 70% as test metric to reflect this purpose.

Observation 2: For PDSCH TM3, the SNR is about 11dB at 70% throughput, which usually occurs at the center of pico cell and reflects the typical scenario for TM3.
Proposal 2: Use 70% relative throughput as test metric for PDSCH TM3 demod test.
4. Conclusions
In this contribution, updated simulation results are provided for FeICIC PDSCH TM2 and TM3 demodulation. According to the results, several observations and proposals are given as follows: 
Observation 1: The operating range is out of the 9dB CRE region with QPSK 1/2 for PDSCH TM2, while there won’t be such a problem with 16QAM 1/2.

Observation 2: For PDSCH TM3, the SNR is about 11dB at 70% throughput, which usually occurs at the center of pico cell and reflects the typical scenario for TM3.
Proposal 1: Use 16QAM 1/2 (option 2) for PDSCH TM2 demod test.
5. Proposal 2: Use 70% relative throughput as test metric for PDSCH TM3 demod test.
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