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1. Introduction

In RAN4#64bis meeting, the preliminary simulation assumptions [1] for FeICIC RLM were agreed in order to obtain the relevant core requirement and test cases. In this contribution, we submitted the simulation results for non-MBSFN ABS based on these simulation assumptions and some corresponding conclusions were provided.
2. Simulation results
The CRS colliding configuration between serving cell and aggressor cells is defined as two following options:
· Option1: Colliding CRS with the first aggressor and non-colliding CRS with the second aggressor cell;

· Option2: Non-colliding CRS with the first aggressor and colliding CRS with the second aggressor cell;
According to these two interference conditions, we give the simulation results respectively. The simulation results are based on three kinds of receivers: 
· IC 1: cancelling CRS in the first aggressor cell

· IC 2: cancelling CRS in the two aggressor cells

· No IC: not cancelling CRS
CRS colliding configuration Option1

Figure 1 shows the PDCCH BLER for out-of-sync scenario under CRS colliding configuration Option1. 
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Figure 1 PDCCH BLER for out-of-sync scenario under CRS colliding configuration Option1
Figure 2 shows the PDCCH BLER for in-sync scenario under CRS colliding configuration Option1.
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Figure 2 PDCCH BLER for in-sync scenario under CRS colliding configuration Option1.
From Figure 1 and 2, the Qout and Qin thresholds for Option1 are given in Table 1
Table 1 SNR at verification points in Option1

	CRS colliding configuration
	verification point
	SNR (dB)

	
	
	no IC
	IC 1
	IC 2

	Qout
	10% BLER
	-5.27
	-7.37
	-8.07

	Qin
	2% BLER
	-1.64
	-3.34
	-4.07


Hence, we can observe that for colliding CRS with the first aggressor and non-colliding CRS with the second aggressor cell,
Observation 1: Qout difference of IC two cells and IC one cell is 0.7 dB; Qin difference of IC two cells and IC one cell is 0.73 dB.
Observation 2: Qout difference of IC one cell and on IC is 2.1 dB; Qin difference of IC one cell and no IC is 1.7 dB.

CRS colliding configuration Option 2

Figure 3 shows the PDCCH BLER for out-of-sync scenario under CRS colliding configuration Option2.
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Figure 3 PDCCH BLER for out-of-sync scenario under CRS colliding configuration Option2
Figure 4 shows the PDCCH BLER for in-sync scenario under CRS colliding configuration Option2.
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Figure 4 PDCCH BLER for in-sync scenario under CRS colliding configuration Option2
From Figure 3 and 4, the Qout and Qin thresholds for Option2 are given in Table 2.
Table 2 SNR at verification points in Option2

	CRS colliding configuration
	verification point
	SNR (dB)

	
	
	no IC
	IC 1
	IC 2

	Qout
	10% BLER
	-5.45
	-6.54
	-8.07

	Qin
	2% BLER
	-2
	-2.94
	-4.11


Hence, we can observe that for non-colliding CRS with the first aggressor and colliding CRS with the second aggressor cell, 

Observation 3: Qout difference of IC two cells and IC one cell is 1.53 dB; Qin difference of IC two cells and IC one cell is 1.17 dB. 
Observation 4: Qout difference of IC one cell and on IC is 1.09 dB; Qin difference of IC one cell and no IC is 0.94 dB.

From the observation 1 - 4, in CRS colliding configuration Option1, the gain of IC 2 compared to IC 1 at the verification points is less than 1 dB. Therefore, only small gain can be obtained by using IC 2 for reference receiver for RLM tests. With Option2, the gain of IC 2 compared to IC 1 is so large that IC 1 is not suitable to be the reference receiver. Additionally, the gain of IC 1 compared with no IC in Option1 is larger than in Option 2. Our preference therefore is to use reference receiver with IC one cell. This is also beneficial to reflect the performance gain of IC receiver. Therefore, we proposed to use Option1 and IC 1 for FeICIC RLM tests.
Proposal: Use CRS colliding configuration Option1 and use IC the first aggressor cell as the reference receiver for RLM tests.
We then can proceed to derive the SNR1 – SNR5 levels based on the Qout and Qin values obtained. 
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Figure 5: Illustration of in-sync and out-of-sync test model

For a start, let’s consider some implementation margins, i.e. margin1 = 2 dB, margin2 = 1.5 dB, then we can obtain the following SNR levels for both in-sync and out-of-sync case (in Table 3),  
Table 3: Example feICIC RLM test requirements from based on Proposal 1

	






SNR level [dB]
	feICIC proposal

	
	In-Sync [dB]
	Out-of-Sync [dB]

	SNR2
	-5.4
	-5.4 

	SNR3
	-9.4
	-9.4

	SNR4
	-4.8
	N/A

	SNR5
	-1.8
	N/A

	SNR1
	-1.8
	-1.8


We also expect that the test requirements are quite inline with the eICIC test requirements. Therefore, we propose to reuse the eICIC margin1 and margin2 to derive the final feICIC RLM test requirements for FDD non-MBSFN ABS case.  
3. Conclusions
In this contribution, we submitted the preliminary simulation results for FeICIC RLM tests for non-MBSFN ABS, and the following observations and proposal are summarized:

For colliding CRS with the first aggressor and non-colliding CRS with the second aggressor cell,
· Observation 1: Qout difference of IC two cells and IC one cell is 0.7 dB; Qin difference of IC two cells and IC one cell is 0.73 dB.

· Observation 2: Qout difference of IC one cell and on IC is 2.1 dB; Qin difference of IC one cell and no IC is 1.7 dB.

For non-colliding CRS with the first aggressor and colliding CRS with the second aggressor cell, 

· Observation 3: Qout difference of IC two cells and IC one cell is 1.53 dB; Qin difference of IC two cells and IC one cell is 1.17 dB. 

· Observation 4: Qout difference of IC one cell and on IC is 1.09 dB; Qin difference of IC one cell and no IC is 0.94 dB.

Based on the above observations, we made the following proposals:
· Proposal 1: Use CRS colliding configuration Option1 and use IC first aggressor cell as the reference receiver for non-MBSFN ABS RLM in-sync and out-of-sync tests.
· Proposal 2: Re-use existing eICIC implementation margins for non-MBSFN ABS RLM in-sync and out-of-sync tests.
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