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1 Introduction
In the last Ran4#62 meeting, the RLM test case[2] in MBSFN ABS were approved. This contribution provides the simulation results for RLM test case in FDD using the same parameter used for Non-MBSFN ABS. ABS pattern is used with proposed MBSFN ABS subframe in [2]. We consider three types of channel estimation which use CRS symbol 0, CRS symbol 0_4, and CRS symbol 4 for MBSFN ABS with colliding CRS. The reason is that in MBSFN ABS with colliding CRS there is significant difference depending on used CRS symbol for channel estimation. Based on the simulation results, we propose our view.
2 Link simulation assumption
The main parameters are as follows, and the simulation scenarios for FDD are in Table 2.1. 
· PDCCH formats
· Out-of-sync: 8CCE DCI1A 10 MHz
· In-sync: 4CCE DCI1C 10 MHz
· Channel model for both Serving cell and Interfering cell
· ETU30
· Interfering cell
· MBSFN ABS with CRS collision
· CFI for Serving cell
· CFI: 3 (w/o PCFICH decoding)
· Extended PHICH duration is assumed for Serving cell. 
· Serving cell SNR: -14 to 0 dB
· Interfering cell SNR: [5] dB
· Channel estimation
· Symbol 0
· Symbol 0 and 4
· Symbol 4
Table 2.1 Simulation scenarios

	Scenario
	Description
	ABS pattern
	CFI
	Channel model
	Verification point

	RLM-1
	2x2 8CCE DCI1A 10MHz SFBC
	MBSFN ABS

[0100000010000000100000000010000001000000]
	3
	ETU 30 Hz
	10%

	RLM-2
	2x2 4CCE DCI1C 10MHz SFBC
	MBSFN ABS

[0100000010000000100000000010000001000000]
	3
	ETU 30 Hz
	2%


3 Simulation Results
Figure 3.1 and figure 3.2 show the BLER of out of synchronization and in synchronization with three different channel estimation which use CRS symbol 0, CRS symbol 0_4, and CRS symbol 4 respectively.

· RLM-1 : out of synchronization
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Figure 3.1. PDCCH BLER of RLM-1 at ETU30 
· RLM-2 : in synchronization
[image: image2.png]BLER

01

0.01

0.001

0.0001

7

%

—#—CEsym0

L

CEsym04

L~

Iw

CEsym4





Figure 3.2. PDCCH BLER of RLM-2 at ETU30 
Each SNR point corresponding to BLER of 10% for out of synchronization and BLER of 2% for in-synchronization is as following Table 3.1. 
Table 3.1 SNR corresponding to verification BLER point 
	Scenario
	BLER Verification point
	CRS symbols used for Channel Estimation
	SNR

	RLM-1
	10%
	0
	-3.3

	
	
	0, 4
	-6.9

	
	
	4
	-7.7

	RLM-2
	2%
	0
	0.0

	
	
	0, 4
	-3.1

	
	
	4
	-4.0


Based on these simulation results, some observations are as follows. 
· Observation 1: The SNR points which correspond to BLER reference point are quite different depending on the CRS symbols used for channel estimation in both out of synchronization and in synchronization. 
· Observation 2: In both out of synchronization case and in-synchronization case, the channel estimation using only CRS symbol 4 shows about 4dB better than using only CRS symbol 0. And the channel estimation using CRS symbols 0, 4 shows about 3dB better than using only CRS symbol 0. 
The reason is that the only first CRS symbol is collided with aggressor CRS symbol in MBSFN ABS. Therefore, in order to get better performance, the first CRS symbol should not be considered in the channel estimator in MBSFN ABS with colliding CRS. 
4 Conclusion
In this contribution, we provided the simulation results and some observations of RLM performance under MBSFN ABS with colliding CRS for eICIC. Based on above observations, we propose as follows.

· Proposal 1: In the channel estimation, the first CRS symbol should be excluded for better performance of RLM in MBSFN ABS with colliding CRS. 
· Proposal 2: For alignment, we propose that the interested companies provide the simulation results not using first CRS symbol for channel estimation in MBSFN ABS with colliding CRS.
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