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1 Introduction
In last RAN4 #57AH meeting, in order to progress eICIC RRM requirement work, link level simulation assumptions are discussed [1]. In this contribution, simulation results based on assumptions are provided for group to reach the common understanding of eICIC RSRP/RSRQ measurement requirements 
2 Simulation Assumptions 
The simulation result of this paper is based on the latest simulation assumptions via e-mail discussion as shown in the following tables:

	Parameters
	Value

	Measurement bandwidth
	6 resource blocks

	System bandwidth
	6 resource blocks

	L1 measurement period
	200 ms, 400 ms

	Measurement sampling rate
	5 subframes within measurement period

	L3 filtering
	disabled

	Transmit antenna
	1

	Receive antennas
	2

	DRX/DTX
	OFF

	Propagation conditions
	AWGN, ETU and EPA

	Doppler Frequency: ETU and EPA
	70 Hz and 5 Hz

	CP Length
	Normal


Measurement resource is restricted to ABSF subframes which patterns is designed based on [2]. In above simulation assumption, 5 subframes within measurement period are chosen as implementation assumption. In that case, it is assumed that there would be no difference of RSRP/RSRQ measurement between different candidate time varying patterns. 
RSRP/RSRQ measurement is evaluated comparing with ideal RSRP and RSRQ using the same measurement sampling rate as estimated RSRP and RSRQ without channel estimation noise. 

In order to evaluate for the side conditions where RSRP/RSRQ measurement requirement applied, interference cell interference level is evaluated as [5, 10] dB with 1dB resolution. On top of interference level, the following assumptions are considered for interference resource:
· It is assumed there is no CRS collision when non-MBSFN ABS pattern is configured
· It is assumed there are two cases for MBSFN ABS patterns:

· With CRS collision
· With no CRS collision
3 Simulation Results

The simulation results of 200ms measurement periods are given as the following figures for discussion. Other simulation results can be founded in Annex for further reference.  
Non_MBSFN case
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	Option 2
	[image: image4.emf]0.5 1 1.5 2 2.5 3 3.5 4 4.5

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Delta RSRP (dB)

CDF

 

 

I-SNR 5dB

I-SNR 6dB

I-SNR 7dB

I-SNR 8dB

I-SNR 9dB

I-SNR 10dB


	[image: image5.emf]-2 -1 0 1 2 3 4 5 6 7 8

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Delta RSRP (dB)

CDF

 

 

I-SNR 5dB

I-SNR 6dB

I-SNR 7dB

I-SNR 8dB

I-SNR 9dB

I-SNR 10dB


	[image: image6.emf]-1 0 1 2 3 4 5 6 7

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Delta RSRP (dB)

CDF

 

 

I-SNR 5dB

I-SNR 6dB

I-SNR 7dB

I-SNR 8dB

I-SNR 9dB

I-SNR 10dB




Observation #1: For Non-MBSFN case RSRP measurement, if no CRS collision is assumed, impact caused by interference cell CRS to serving cell RSRP measurement can be neglected. REL-8/9 RSRP measurement accuracy requirement can be maintained at existing side conditions. 
Delta RSRQ for Non-MBSFN
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	Option 2
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Observation #2: For Non-MBSFN case RSRQ measurement, impact caused by interference cell CRS to serving cell RSSI measurement can be observed, which also results in RSRQ measurement impact. REL-8/9 RSRQ measurement accuracy requirement and also existing side conditions should be further studied. 

MBSFN CRS collision
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	Option 2
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Observation #3: For MBSFN case RSRP measurement, if CRS collision is assumed, great impact caused by interference cell CRS to serving cell RSRP measurement is observed. REL-8/9 RSRP measurement accuracy requirement and also existing side conditions should be further studied. 
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	Option 2
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Observation #4: For MBSFN case RSRQ measurement, if CRS collision is assumed, impact caused by interference cell CRS to both serving cell RSRP and RSSI measurement is observed, which also results in RSRQ measurement impact.  REL-8/9 RSRQ measurement accuracy requirement and also existing side conditions should be further studied.
MBSFN CRS non-collision
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	Option 2
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Observation #5: For MBSFN case RSRP measurement, if no CRS collision is assumed, impact caused by interference cell CRS to serving cell RSRP measurement can be neglected. REL-8/9 RSRP measurement accuracy requirement can be maintained at existing side conditions. 
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	Option 2
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Observation #6: For MBSFN case RSRQ measurement, if no CRS collision is assumed, impact caused by interference cell CRS to both serving cell RSSI measurement is observed, which also results in RSRQ measurement impact. REL-8/9 RSRQ measurement accuracy requirement and also existing side conditions should be further studied.

3 Conclusion
In this contribution, we presented simulation results for alignment to the simulation result from other companies. Based on the simulation result, the following observations for each case are summarized:

· non-MBSFN 
Observation #1: For Non-MBSFN case RSRP measurement, if no CRS collision is assumed, impact caused by interference cell CRS to serving cell RSRP measurement can be neglected. REL-8/9 RSRP measurement accuracy requirement can be maintained at existing side conditions. 

Observation #2: For Non-MBSFN case RSRQ measurement, impact caused by interference cell CRS to serving cell RSSI measurement can be observed, which also results in RSRQ measurement impact. REL-8/9 RSRQ measurement accuracy requirement and also existing side conditions should be further studied. 

· MBSFN:

· With CRS collision
Observation #3: For MBSFN case RSRP measurement, if CRS collision is assumed, great impact caused by interference cell CRS to serving cell RSRP measurement is observed. REL-8/9 RSRP measurement accuracy requirement and also existing side conditions should be further studied. 

Observation #4: For MBSFN case RSRQ measurement, if CRS collision is assumed, impact caused by interference cell CRS to both serving cell RSRP and RSSI measurement is observed, which also results in RSRQ measurement impact. REL-8/9 RSRQ measurement accuracy requirement and also existing side conditions should be further studied.
· With no CRS collision
Observation #5: For MBSFN case RSRP measurement, if no CRS collision is assumed, impact caused by interference cell CRS to serving cell RSRP measurement can be neglected. REL-8/9 RSRP measurement accuracy requirement can be maintained at existing side conditions. 

Observation #6: For MBSFN case RSRQ measurement, if no CRS collision is assumed, impact caused by interference cell CRS to both serving cell RSSI measurement is observed, which also results in RSRQ measurement impact. REL-8/9 RSRQ measurement accuracy requirement and also existing side conditions should be further studied.
Based on the aligned simulation results, the RSRP/RSRQ measurement requirement could be developed by RAN4.
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	Option 2
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Non-MBSFN 200ms RSRQ
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