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1. Introduction
In RAN 4#57AH meeting，RRM simulation assumptions [1] was approved. Updated simulation results for TDD RSRP/RSRQ are provided in this contribution based on new simulation assumptions and the folloing TDD ABS patterns.   

· TDD patterns:

Pattern 1

(1/10,1) 


[ 0000000001, … ]

Pattern 2

(2/10,2)


[ 0000011000  0000011000 ]

Pattern 3

(2/10,1,MBSF)

[ 0000100001  0000100001 ]

· The patterns above shall apply from subframe 0
2. Performance evaluation
2.1. Simulation assumption
Simulation assumptions are summarized in the table bellow. [1]:
Table 1: common simulation assumptions
	Attribute
	value

	scenarios
	TDD, 1.4MHz  Bandwidth 
One serving cell and one interfering cell

	Subframe configuration
	1

	Special subframe configuration
	4

	eNB antenna
	1

	UE antenna
	2

	Channel model
	AWGN/ETU70/EPA5

	Real channel estimator
	LS

	Measuring cell SNR
	0dB, -6dB

	Interfering cell signal to noise ratio (INR)
	5 dB, 10dB

	Interfering cell subframe pattern
	Pattern 1 [ 0000000001] (almost blank subframe)
Pattern 2 [ 0000011000 ] (almost blank subframe)
Pattern 3 [ 0000100001 ] (MBSFN subframe)

	CRS colliding case [1]
	· 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

	Sampling rate
	40 ms per sample in one measurement period


* measurement points located at those ‘1’ in the patterns.
2.2. Simulation results
As required by [1], CDF curves of estimated RSRP and delta RSRQ are provided. Noted that delta RSRP and estimated RSRQ can be derived directly respectively:
· Option 1: Measuring cell SNR = 0 dB, Interfering cell SNR = 5dB,10 dB

· Non-MBSFN case(pattern 1/pattern2):
	
	Estimated RSRP
	delta RSRQ

	Interfering cell SNR = 5dB/10 dB
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It can be seen that:
1. Requirements defined in [4] can be met. 
2. The benefit of 400ms measurement period is trivial.
· MBSFN case(pattern 3):
· Non-Colliding CRS
	
	Estimated RSRP
	delta RSRQ

	Interfering cell SNR = 5dB
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	Interfering cell SNR = 10 dB
	
	


· Colliding CRS
	
	Estimated RSRP
	delta RSRQ

	Interfering cell SNR = 5dB
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	Interfering cell SNR = 10 dB
	
	



It can be seen that:
1. Requirements defined in [4] can be met. 

2. The benefit of 400ms measurement is trivial.
For option 1 (measurement cell CRS SNR =0, ABS/MBSFN interfering cell SNR up to 10dB), RSRP/RSRQ measurement performance can meet the R8/9 defined requirement for both CRS colliding case and CRS non-colliding case..
· Option 2: Measuring cell SNR = -6 dB, Interfering cell SNR = 5 dB,10 dB

· Non-MBSFN case:
	
	Estimated RSRP
	delta RSRQ

	Interfering cell SNR = 5dB/10dB
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It can be seen that:

1. Requirements defined in [4] can be met. 

2. The benefit of 400ms measurement period is trivial.
· MBSFN case(pattern 3):
· Non-Colliding CRS
	
	Estimated RSRP
	delta RSRQ

	Interfering cell SNR = 5dB/10dB
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It can be seen that:

1. Requirements defined in [4] can be met. 

2. The benefit of 400ms measurement period is trivial.
· Colliding CRS
	
	Estimated RSRP
	delta RSRQ

	Interfering cell SNR = 5dB/10dB
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It can be seen that:

1. For interference SNR up to 10dB, Requirements defined in [4] seems to be tight. 

For CRS non-colliding case in option 2(Measuring cell SNR = -6 dB, Interfering cell SNR = 5 dB, 10 dB), RSRP/RSRQ measurement performance can meet the R8/9 defined requirement for all 3 TDD ABS patterns.

For CRS colliding case (pattern 3) in option 2 (Measuring cell SNR = -6 dB, Interfering cell SNR = 5 dB, 10 dB), RSRP/RSRQ measurement performance cannot meet the R8/9 requirement
3. Conclusion
In this contribution, we provided RSRP/RSRQ measurement results under different interference levels. The evaluations are based on the agreed ABS/MBSFN patterns and Rel-8/9 UE receiver. From the simulation results, we have the following observations,
· For non-colliding CRS case, RSRP/RSRQ measurement accuracy can meet the Rel-8/9 accuracy requirements.
· For colliding CRS case, RSRP/RSRQ measurement accuracy can not meet the Rel-8/9 accuracy requirements in the case of high CRS interference level (CRS SNR=10dB) from another cell.
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