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1 Introduction

In RAN4 meeting #67, the CR for FeICIC demodulation was agreed [1], and the agreements were captured in the way forwards and the meeting minute [2~5]. The new performance requirements of PDSCH (TM2, TM3, and TM6), PDCCH/PCFICH, and PHICH were introduced. 
The remaining issues are:
· High SNR test for FeICIC: There are two options for test methods and they will be evaluated further in the next meeting.
· Option 1: lower the interference levels for both aggressor cells (D1/Noc1 = 5, D2/Noc1 = 3); define the minimum requirements with no CRS-IC. The MCS is the same as TM3 test case. The CRS configuration is the same as TM3 test cases.

· Option 2: use R.35 and lower the interference level of the 2nd aggressor cell. (D1/Noc1 = 9dB, D2/Noc1=1dB). The CRS configuration is the same as TM3 test cases.

· Bandwidth for aggressor cells for PBCH performance requirements:

· Option 1: 10MHz for serving cell and aggressor cells

· Option 2: 1.4MHz for serving cell and aggressor cells
In this contribution, we will mainly discuss the above two issues. Besides, the simulation results without impairments for FeICIC demodulation performance will be provided.
2 Discussion on the remaining issues

2.1 PDSCH high SNR test
The original test purpose is to ensure adequate performance for CRS-IC capable UEs at high SNR values where the serving power level far exceeds the aggressor interferer level [1].
In Figure 1, we evaluate the performances corresponding to the two options considering the CRS configurations of both “NC” and “CN”. In Figure 2 we also provide the simulation results for TM3 performance with both “NC” and “CN” configurations. 
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a) Option 1: (5dB 3dB) interference
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b) Option 2: 64QAM 1/2 and (9dB 1dB) interference
Figure 1: PDSCH high SNR simulation results with CRS-IC
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Figure 2: PDSCH TM3 test with different CRS-configuration
It is observed that 
· Observation 1: the SNR differences at 70% relative throughput between with and without CRS-IC for Option 1 both “NC” and “CN” configurations are larger than 2 dB.
· Observation 2: the SNR differences at 70% relative throughput between with and without CRS-IC for Option 2 both “NC” and “CN” configurations are around 3~4 dB.
So the part of Option 1, i.e., define the minimum requirements with no CRS-IC, might lead to the relaxed requirements. In our opinion, the key of the proposed test is to verify the CRS-IC performance under high SNR. If it is agreeable, then Option 2 might be feasible, because the required SNR at 70% relative throughput is about 16dB without impairments.
· Proposal 1: define a new requirements with TM3, 64QAM 1/2 and lower interference levels targeting at the verification of CRS-IC performance in high SNR.
2.2 Confirmation of CRS configurations for FeICIC PDSCH TM3 test
In the last meeting, the CRS configuration for FeICIC PDSCH TM3 was agreed to be “NC” [3]. In Figure 2 we provide the simulation results. According to the simulation results, we confirm that the “NC” configuration is reasonable.
2.3 Remaining issues for PBCH test
One of the remaining issues for PBCH test is the bandwidth configuration. As discussed in [5], there would be two scenarios: the first one is for macro-pico handover case where the new cell bandwidth is known; the second one is pico-pico case where the new cell bandwidth is unknown and global cell-ID needs to be decoded. The former one would be more common case in the practical network.

We can consider the issue from the UE behaviour perspective. If UE knew the bandwidth of target cell, it would perform FFT and channel estimation by using the CRS-es across the bandwidth. If UE did not know the target cell bandwidth, it would always assume 6PRB bandwidth. And UE may always know the bandwidth of the aggressor cells to be cancelled. So there would be no ambiguity for UE.

From the aspects of defining the minimum requirement, we propose that

· Proposal 2: configure 1.4MHz bandwidth for both serving cell and aggressor cells in PBCH test for FeICIC.
3 Simulation results for FeICIC demodulation performance
The common simulation assumptions for FeICIC demodulation tests are listed in Table 1.

Table 1: Simulation assumptions for FeICIC demodulation test

	Parameters
	Values and Notes

	Duplex mode
	FDD and TDD

	System Bandwidth
	10 MHz for both serving cell and aggressor cells

	Power allocation
	No downlink power boosting

	Resource allocation
	50PRB

	HARQ
	Maximum 4 re-transmission

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

	PDCCH symbol number
	2 (normal PHICH duration)

	Reference equalizer
	MMSE

	Interference model
	· Subframe configuration: non-MBSFN ABS
· Modeled channel and signals for aggressor cells: 
· in ABS, CRS, PSS/SSS, and PBCH are transmitted;
· in non-ABS, CRS, PSS/SSS, PBCH, PDSCH with a certain OCNG pattern and the correponding PDCCH/PCFICH, and PHICH are transmitted.
· SIB1 is not modeled;

	Noc 
	Noc1= Noc2, Noc3/Noc2=[5]dB

	ABS pattern for aggressors
	2/8 pattern for FDD and 1/10 pattern for TDD

	CSI subframe Sets
	CCSI,0 and CCSI,1 are complementary to each other

	OCNG Pattern for PDSCH
	OP.1 FDD and OP.1 TDD

	Cyclic prefix
	Normal

	Tx EVM
	6% for the serving cell and the aggressor cells

	Test Metric
	[70%] relative throughput

	UE category
	2-8

	TDD UL/DL configuration
	[1]

	TDD ACK/NACK feedback mode
	Multiplexing


3.1 PDSCH TM2 FDD
The detailed simulation assumptions for the PDSCH TM2 non-MBSFN test are listed in Table 2. Figure 3 shows the evaluation results.
Table 2: Simulation assumptions of PDSCH TM2 test FDD

	Parameters
	Values and Notes

	Propagation conditions
	EVA5 for serving cell

EVA5 for two aggressor cells

	Antenna configuration and correlation matrix
	2×2 medium

	Interference configuration
	1st aggressor: EI1/Noc = 12dB, CRS colliding
2nd aggressor: EI2/Noc = 10dB, CRS non-colliding

	Time offset and frequency shifts
	1st aggressor: (+3μs +300Hz)
2nd aggressor: (-1μs -100Hz)

	MCS
	16QAM 1/2
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Figure 3: Simulation results for PDSCH TM2 non-MBSFN ABS test

3.2 PDSCH TM3 (non-MBSFN ABS) FDD
The detailed simulation assumptions for the PDSCH TM3 non-MBSFN ABS test are listed in Table 3. Figure 4 shows the simulation results.

Table 3: Simulation assumptions of PDSCH TM3 test
	Parameters
	Values and Notes

	Propagation conditions
	EVA5 for serving cell

EVA5 for two aggressor cells

	Antenna configuration and correlation matrix
	2×2 low

	Interference configuration
	1st aggressor: EI1/Noc = 9dB, CRS non-colliding
2nd aggressor: EI2/Noc = 7dB, CRS colliding

	Time offset and frequency shifts
	1st aggressor: (+3μs +300Hz)
2nd aggressor: (-1μs -100Hz)

	MCS
	16QAM 1/2
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Figure 4: Simulation results for PDSCH TM3 non-MBSFN ABS test

3.3 PDSCH TM6 FDD
The detailed simulation assumptions for PDSCH TM6 test parameters are listed in Table 4. Figure 5 provides the simulation results.
Table 4: Simulation assumptions of PDSCH TM6 test

	Parameters
	Values and Notes

	Propagation conditions
	EPA5 for serving cell

EPA5 for two aggressor cells

	Antenna configuration and correlation matrix
	2×2 High

	Interference configuration
	1st aggressor: EI1/Noc = 12dB, CRS colliding
2nd aggressor: EI2/Noc = 10dB, CRS non-colliding

	Time offset and frequency shifts
	1st aggressor: (+3μs +300Hz)
2nd aggressor: (-1μs -100Hz)

	MCS
	16QAM 1/2
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Figure 5: Simulation results for PDSCH TM6 non-MBSFN ABS test

3.4 PDCCH/PCFICH (non-MBSFN ABS) FDD
The detailed simulation assumptions of PDCCH/PCFICH demodulation test are listed in Table 5. Figure 6 provides the simulation results.

Table 5: Simulation assumptions of PDCCH/PCFICH non-MBSFN test

	Parameters
	Values and Notes

	Propagation conditions
	EVA5 for serving cell

EVA5 for two aggressor cells

	Antenna configuration and correlation matrix
	2×2 low 

	Interference configuration
	Interference levels:

· 1st aggressor: EI1/Noc1 = 5dB, CRS colliding
· 2nd aggressor: EI2/Noc1 = 3dB, CRS non-colliding

	Time offset and frequency shifts
	1st aggressor: (+3μs +300Hz)
2nd aggressor: (-1μs -100Hz)

	FRC
	2 CCH symbol, 8 CCE, Payload (without CRC) 31
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Figure 6: Simulation results for PCFICH/PDCCH non-MBSFN ABS test

3.5 PHICH FDD
The detailed simulation assumptions for PHICH are listed in Table 6. Figure 7 provides the simulation results.

Table 6: Simulation assumptions of PHICH test

	Parameters
	Values and Notes

	Propagation conditions
	EPA5 for serving cell

EVA5 for two aggressor cells

	Antenna configuration and correlation matrix
	2×2 low 

	Interference configuration
	Interference levels:

· 1st aggressor: EI1/Noc1 = 5dB, CRS colliding
· 2nd aggressor: EI2/Noc1 = 3dB, CRS non-colliding

	Time offset and frequency shifts
	1st aggressor: (+3μs +300Hz)
2nd aggressor: (-1μs -100Hz)

	FRC
	R.19

	PHICH configuration
	Normal PHICH duration
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Figure 7: Simulation results for PHICH test
4 Conclusion
In this paper, we discuss the remaining issues of the test framework for FeICIC demodulation tests based on the conclusions in the last meeting. The proposals are summarized as follows.

· Proposal 1: define a new requirements with TM3, 64QAM 1/2 and lower interference levels targeting at the verification of CRS-IC performance in high SNR.
· Proposal 2: configure 1.4MHz bandwidth for both serving cell and aggressor cells in PBCH test for FeICIC.
And the simulation results for FeICIC are provided in this contribution.
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