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1 Introduction

In RAN4 #67 meeting, many companies provided the RLM simulation results with frequency shifting and time offset in FeICIC. Based on a lot of online and offline discussion for the SNR deriving issue, a wayforward was agreed in [1], and the SNR methodology of FeICIC RLM can be listed as:

· Reuse Rel-10 margin
· Margin_1 : 3.5dB

· Margin_2: 3dB

· Using the single cell simulation results (w/o aggressor) to derive SNR3 and SNR4

· Methodology for SNR deriving in FeICIC RLM tests:

· SNR2 = Qout of FeICIC scenario + Margin_1

· SNR3 = Qout of single cell – Margin_1 

· SNR4 = Qin of single cell – Margin_2

· SNR5 = Qin of FeICIC scenario + Margin_2

· SNR1 = SNR5

According to the methodology, the simulation results under FeICIC case and single cell case are needed. In this contribution, we give the further simulation results for the RLM of both cases, and the SNR values in RLM test in FeICIC are proposed based on the simulation results.
2 Discussions
2.1 Simulation Parameters
For the RLM simulation parameters, the important parameters are summarized in table 1 and table 2, respectively.
Table 1  Common simulation assumptions

	Description
	Unit
	Value

	Number of transmit antennas
	
	2

	Number of receive antennas
	
	2

	Propagation model
	
	ETU 30

	System bandwidth
	MHz
	10

	Measurement bandwidth
	MHz
	10

	Serving cell SNR
	dB
	[-14, 0]

	Power allocation: 2 TX for out-of-sync
	dB
	PDCCH_RA = PDCCH_RB = 1 dB
PCFICH_RA = PCFICH_RB = 1 dB

	Power allocation: 2 TX for in-sync
	dB
	PDCCH_RA = PDCCH_RB = -3 dB
PCFICH_RA = PCFICH_RB = 1 dB

	PDCCH content for serving cell
	
	All PDCCH resources (in addition to the desired PDCCH) shall be occupied by non-zero data. Transmission power for non-desired PDCCH should be de-boosted so that the total transmission power should be the maximum transmission power.


Table 2  Simulation assumptions for time varying interference pattern
	Description
	Unit
	Value

	1st Interfering cell 
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	dB
	4

	2nd  Interfering cell 
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	dB
	2

	ABS pattern
	
	10000000

	CRS colliding with 1st Interfering cell
	-
	-

	Non-CRS colliding with 2nd Interfering cell
	-
	-

	Timing offset (Cell 2 - Cell 1, Cell 3 - Cell 1)
	us
	[3, 2]

	Frequency shift (Cell 2 - Cell 1, Cell 3 - Cell 1)
	Hz
	[300, -100]


The simulation scenario can be shown in Figure 1.
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Figure 1.  The simulation scenario for FeICIC RLM

2.2 Simulation Results

The simulation results of FeICIC RLM with (3, 2)us time offset and (300, -100)Hz frequency offset is shown in Figure 2.
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Figure 2. The simulation results of 1A/1C performance in FeICIC RLM

Based on Figure 2, the SNR1, SNR2 and SNR5 could be derived according to the agreed methodology. For SNR3 and SNR4, the single cell simulation results are needed. The corresponding simulation results of single cell under ETU30 are shown in Figure 3. 
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Figure 3. The simulation results of 1A/1C performance in single cell under ETU30
The simulation results of Qin and Qout values under different scenarios can be summarized in Table 3.
Table 3. The simulation results summary of RLM (With 2 aggressor cells & Single cell case)
	Scenario
	Offset Configurations
	Verification Point
	SNR values

	FeICIC RLM (2 aggressors)
	Time offset: (3, 2)us
	1A (10% BLER point)
	-7.80dB

	
	Fre_shift: (300, -100) Hz
	1C (2% BLER point)
	-4.0dB

	RLM in Single cell
	Time offset: N/A
	1A (10% BLER point)
	-10.3dB

	
	Fre_shift: N/A
	1C (2% BLER point)
	-5.8dB


Based on the agreed WF, the proposed SNR values in RLM tests of FeICIC could be:

· SNR2 = Qout of FeICIC scenario + Margin_1 = -7.8+3.5 = -4.3dB
· SNR3 = Qout of single cell – Margin_1 = -10.3 – 3.5 =-13.8dB
· SNR4 = Qin of single cell – Margin_2 = -5.8-3= -8.8dB
· SNR5 = Qin of FeICIC scenario + Margin_2 = -4+3=-1dB
· SNR1 = SNR5 =-1dB
According to the simulation results, the following proposal can be achieved:
Proposal 1: The SNR values in FeICIC RLM Tests shall be:

SNR1-SNR3 for out-of-sync Test: SNR1=-1dB, SNR2=-4.3dB, SNR3=-13.8dB

SNR1-SNR5 for in-sync Test: SNR1=-1dB, SNR2=-4.3dB, SNR3=-13.8dB, SNR4=-8.8dB, SNR5=-1dB

3 Conclusion
In this contribution, we give the further simulation results of RLM in FeICIC, and according to the simulation results, the corresponding SNR values of RLM tests in FeICIC are proposed as:
Proposal 1: The SNR values in FeICIC RLM Tests shall be:

SNR1-SNR3 for out-of-sync Test: SNR1=-1dB, SNR2=-4.3dB, SNR3=-13.8dB

SNR1-SNR5 for in-sync Test: SNR1=-1dB, SNR2=-4.3dB, SNR3=-13.8dB, SNR4=-8.8dB, SNR5=-1dB
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