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1. Introduction

In RAN4#66bis meeting, many discussions were focused on FeICIC RLM tests, including time offset and frequency shift, as well as RLM test margins [1-2]. For time offset and frequency shift, a way forward was agreed as follows [3]:
· Time offset: 
· RLM: (3, 2) μs
· Frequency shift: 
· RLM: (300, -100) Hz
For margins of FeICIC RLM tests, a way forward was agreed with three options as follow [4]: 

· Option 1: Additional 0.5dB compared with Rel-10

· Margin 1: 4dB

· Margin 2: 3.5dB

· Option 2: Reuse Rel-10 margin

· Margin 1: 3.5dB

· Margin 2: 3dB

· Option 3: Other Margins if possible 
In this contribution, we provide RLM link level simulation results and give some suggestions on SNR values and margins for FeICIC RLM tests.
2. Simulation assumption
In this paper, we simulate the performance of RLM with IC receiver. The simulation parameters for out-of-sync and in-sync are summarized in Table 1 and Table 2 respectively. Table 3 shows the simulation scenarios for RLM test.

Table 1. Test Parameters for out-of-sync
	Parameters
	Values and Notes

	Interference model
	· N = 2
· CRS configuration: 
1st dominant interference has colliding CRS and 2nd dominant interference has non-colliding CRS with the serving cell;

· Subframe configuration: non-MBSFN ABS

	Noise floors
	D1/Noc1 = [4dB], D1/D2 =[2dB], Noc1=Noc2

	Time offset
	[1st dominant interference, 2nd dominant interference] = [3, 2]

	Frequency offset
	[1st dominant interference, 2nd dominant interference] = [300, -100]Hz

	MCS
	QPSK;

	DCI format
	1A

	Aggregation level
	8CCE

	Test Bandwidth
	10 MHz for both serving cell and aggressor cells

	Reference equalizer
	MMSE

	Propagation conditions
	UE to serving cell: ETU30

UE to aggressor cell: ETU30

	Correlation matrix and antenna configuration
	· 2×2 Low

	PDCCH symbol number
	2 (normal PHICH duration)

	PDCCH_RA
	1dB

	Receiver 
	CRS-IC with time and frequency tracking


Table 2. Test Parameters for in-sync
	Parameters
	Values and Notes

	Interference model
	· N = 2
· CRS configuration: 
1st dominant interference has colliding CRS and 2nd dominant interference has non-colliding CRS with the serving cell;

· Subframe configuration: non-MBSFN ABS

	Noise floors
	D1/Noc1 = [4dB], D1/D2 =[2dB], Noc1=Noc2

	Time offset
	[1st dominant interference, 2nd dominant interference] = [3, 2]

	Frequency offset
	[1st dominant interference, 2nd dominant interference] = [300, -100]Hz

	MCS
	QPSK;

	DCI format
	1C

	Aggregation level
	4CCE

	Test Bandwidth
	10 MHz for both serving cell and aggressor cells

	Reference equalizer
	MMSE

	Propagation conditions
	UE to serving cell: ETU30

UE to aggressor cell: ETU30

	Correlation matrix and antenna configuration
	· 2×2 Low

	PDCCH symbol number
	2 (normal PHICH duration)

	PDCCH_RA
	-3dB

	Receiver 
	CRS-IC with time and frequency tracking


Table 3. RLM Simulation Scenarios
	Scenario
	Description
	ABS pattern
	CFI
	Channel model
	Verification point

	RLM1-1
	2x2 8CCE DCI1A 10MHz SFBC
	Normal ABS
	2
	ETU 30 Hz
	10%

	RLM2-1
	2x2 4CCE DCI1C 10MHz SFBC
	Normal ABS
	2
	ETU 30 Hz
	2%


3. Simulation results
The simulation results of out-of-sync and in-sync are illustrated in Figure 1, and the corresponding SNR at verification point are listed in Table 4.
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Figure 1. RLM performance
Table 4. SNR at verification points

	Scenario
	verification point
	SNR (dB)

	RLM1-1 (Out-of-sync)
	Qout (10% BLER)
	-9.3

	RLM2-1 (In-sync)
	Qin (2% BLER)
	-4.2


Observation 1: Considering both time offset and frequency shift, RLM performance could be obtained with Qout =-9.3dB, Qin =-4.2dB.
Based on the simulation results, we can see that when CRS IC receiver with time and frequency tracking is used, both 1A and 1C curves could achieve almost the same performance with Rel-10.Therefore, we suggest to use the same margins as Rel-10.
Proposal 1: Reuse Rel-10 margins for FeICIC RLM test (3.5dB for Qout and 3dB for Qin).
According to [5], the methodology for deriving the SNR values in RLM test cases was proposed as follows:

1. SNR2 = 
[image: image2.wmf]out

Q

+ margin1 dB
2. SNR3 = 
[image: image3.wmf]out

Q

– margin1 dB

3. SNR4 = 
[image: image4.wmf]in

Q

 – margin2 dB
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5. And finally, SNR1 = SNR5.

In the above, 
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 are the averages of verification points from simulation results of different companies for out-of-sync and in-sync PDCCH formats respectively.
In Table 5, the SNR values are listed based on the margins we proposed above.
Table 5. SNR deriving in RLM test
	
	SNR1(dB)
	SNR2(dB)
	SNR3(dB)
	SNR4(dB)
	SNR5(dB)

	FeICIC RLM in Rel-11
	[-1.2]
	[-5.8]
	[-12.8]
	[-7.2]
	[-1.2]


4. Conclusions
In this contribution, the link level simulation results are provided for RLM performance, based on which observation and proposal are given as follows:
Observation 1: Considering both time offset and frequency shift, RLM performance could be obtained with Qout =-9.3dB, Qin =-4.2dB.

Proposal 1: Reuse Rel-10 margins for FeICIC RLM test (3.5dB for Qout and 3dB for Qin).
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