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1.  Introduction

A LS [1] was received from RAN1#68 asking RAN4 what timing and measurement accuracy is feasible for CSI-RS based received signal quality measurement. System level and link level simulation assumptions [2] [3] was agreed to launch simulations to investigate the measurement time and accuracy for CSI-RS based RSRP. On RAN4#63, several contributions was discussed on the CSI-RS based RSRP performance. It is a consensus that the performance should be checked on 6PRBs measurement bandwidth.
In this contribution, we provide link level simulation results according to the [3], updating the results in [4] with more advanced RSRP estimator.
2. Discussion
We conduct set of simulations according to [3]. The key parameters in our simulation are captured on the following table.

Table I: key parameters in our simulation
	Parameters
	Value

	SNR 
	{-10,-6,-3,0,3,6} dB 

	Measurement Bandwidth 
	6 RBs

	Number of Tx Antennas 
	1 Tx was adopted (only AP15)

	Number of Rx Antennas 
	2 

	Antenna Correlation 
	Low 

	CSI reference signals 
	Antenna port  {15} 

	CSI-RS reference signal configuration 
	2 

	CSI-RS periodicity and subframe offset TCSI-RS / ICSI-RS 
	We use measurement period 40 ms, with 10/3.

	Measurement Period for non-DRX case
	{200ms, 400ms, 800ms} 

	Number of Samples per Measurement Period 
	{5, 8, 16} corresponding to  {200, 400, 800} ms 

	L3 filtering 
	Disable 

	DRX 
	Off

	DRX 
	On

	DRX cycle length
	40ms

	Propagation Condition
	AWGN, ETU70, EPA5

	CP Length
	Normal

	Timing Error
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Regarding to the RSRP estimator, we do correlation between two adjacent REs in a similar RB after de-scrambling, and average over 6 PRBs in frequency domain as RSRP estimate per sub-frame.  We are assuming the channel is almost identical for the two adjacent REs in similar subcarrier. 

The simulation results are shown in the following sections for the CDF curves of Delta CSI-RSRP   = (estimated CSI-RSRP – ideal CSI-RSRP) 
[dB].
2.1 Results in AWGN Channel
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Figure 1: Delta CSI-RSRP in dB, AWGN, 6RBs, 200ms 
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Figure2: Delta CSI-RSRP in dB, AWGN, 6RBs, 400ms 
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Figure3: Delta CSI-RSRP in dB, AWGN, 6RBs, 800ms 

2.2 Results in EPA5 Channel
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Figure 4: Delta CSI-RSRP in dB, EPA5, 6RBs, 200ms 
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Figure 5: Delta CSI-RSRP in dB, EPA5, 6RBs, 400ms 

[image: image7.emf]-6 -4 -2 0 2 4 6 8 10

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Delta RSRP in dB

CDF

EPA 6RB 800ms

 

 

SNR=-10dB

SNR=-6dB

SNR=-3dB

SNR=0dB

SNR=3dB

SNR=6dB


Figure6: Delta CSI-RSRP in dB, EPA5, 6RBs, 800ms 

2.3 Results in ETU70 Channel

[image: image8.emf]-6 -4 -2 0 2 4 6 8 10

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Delta RSRP in dB

CDF

ETU 6RB 200ms

 

 

SNR=-10dB

SNR=-6dB

SNR=-3dB

SNR=0dB

SNR=3dB

SNR=6dB


Figure7: Delta CSI-RSRP in dB, ETU70, 6RBs, 200ms 
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Figure 8: Delta CSI-RSRP in dB, ETU70, 6RBs, 400ms 
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Figure 9: Delta CSI-RSRP in dB, ETU70, 6RBs, 800ms 

3. Concluding Remarks

In this contribution, CSI-RS based received signal quality was discussed with simulation results in different channel types, and the following table captures our results on RSRP measurements for -6dB and -3dB case.
Table II: RSRP results for -6dB and -3dB cases
	Results for 6RBs, -6dB SNR
	
	
	

	Channel
	
	200ms
	400ms
	800ms

	AWGN
	5%
	1.53
	1.84
	2.14

	
	95%
	4.04
	3.72
	3.52

	
	median
	2.8
	2.84
	2.85

	
	spread
	2.51
	1.88
	1.38

	EPA5
	5%
	1.37
	1.81
	2.21

	
	95%
	4.49
	4.16
	3.81

	
	median
	2.96
	3.02
	3.02

	
	spread
	3.12
	2.35
	1.6

	ETU70
	5%
	1.47
	1.89
	2.24

	
	95%
	4.36
	3.94
	3.72

	
	median
	2.91
	2.92
	3

	
	spread
	2.89
	2.05
	1.4

	Results for 6RBs, -3dB SNR
	
	
	

	Channel
	Measurement period
	200ms
	400ms
	800ms

	AWGN
	5%
	-0.06
	0.39
	0.69

	
	95%
	2.42
	2.1
	1.81

	
	median
	1.24
	1.28
	1.28

	
	spread
	2.48
	1.71
	1.12

	EPA5
	5%
	-0.38
	0.1
	0.49

	
	95%
	3.23
	2.9
	2.45

	
	median
	1.42
	1.47
	1.49

	
	spread
	3.61
	2.8
	1.96

	ETU70
	5%
	-0.4
	0.21
	0.62

	
	95%
	2.99
	2.47
	2.24

	
	median
	1.36
	1.42
	1.44

	
	spread
	3.39
	2.26
	1.62


From the results and data in table II, we have the following observations:
Observation#1:  The spread was improved when using longer measurement period (e.g. 800ms).
Observation#2:  The median value of RSRP estimation depend SNR, and does not change much depending on the measurement period.
A large median bias (up to 3dB) is still observed at -6dB case, and thus it is expected the CSI-RS RSRP measurement should perform at better SNR condition. 
4.  References
[1] R1-120929, “LS on CSI-RS based measurement for CoMP”, TSG RAN WG1 

[2] R4-122228, “System simulation assumptions for CSI-RS RSRP measurement feasibility study for CoMP set management”, Samsung, Ericsson, ST-Ericsson
[3] R4-122202, “Link level simulation assumptions for CSI-RS RSRP measurement feasibility study”, Ericsson, ST-Ericsson, Samsung
[4] R4-122407, “CSI-RS based measurement for CoMP”, Nokia Siemens Networks, Nokia Corporation
_1394602600.unknown

