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1 Introduction

In RAN1 68 meeting, in LS [1], the task for RAN4 group is given as followed.

 RAN1 would like to inform RAN2 and RAN4 that RAN1 agreed in RAN1#68 as a working assumption to support CSI-RS based received signal quality measurement (e.g. RSRP) and reporting, at least for the following purpose: CoMP measurement set management for CSI feedback (according to the definition in TR36.819).
To RAN WG4:

RAN1 respectfully requests RAN4 to inform RAN1 what timing and measurement accuracy is feasible for CSI-RS based received signal quality measurement.
From the view of RAN4, the timing and measurement accuracy for CSI-RS need to be simulated in detail according to the conditions and parameters defined in [2].  In this contribution, the estimation for timing and measurement accuracy of CSI-RS based received signal quality are discussed by the means of detailed simulation. 
2 CSI-RS RSRP/RSRQ measurement accuracy

RSRP and RSRQ measurement accuracy involves with many factors, including measurement bandwidth, measurement period, sampling rate, Ês/Iot, etc. In [2], RSRP and RSRQ measurement accuracy is applicable for the RRC_CONNECTED state.  RSRP and RSRQ measurements are used for mobility judge. From the system performance and UE energy consummation of view, 200ms measurement is obtained for mobility purpose. Based on the 200ms measurement period, the corresponding RSRP and RSRQ measurement accuracy are obtained [2]. 

Often, CoMP UE is in the scenario of low mobility. For example, in [3], the CoMP UE mobility speed is assumed 3km/h.  And the distance between RRHs is not long, which is assumed several tens meter. Thus, the update interval of CoMP set management is about in the level of second. Using the assumption and corresponding parameters provided in the Annex A, the similar link level simulation as in [2] is done. The corresponding simulation results are attached in Annex B.  From the simulation data, the following observations are obtained.

Observation 1: When the sampling interval is 40ms, even though 200ms measurement period, the measurement accuracy of RSRP may be contented.

Observation 2:  When the sampling interval is 40ms, and when measurement period is longer than 600ms, the measurement accuracy of RSRQ may be contented.
Observation 3:  When the sampling interval is 80ms, and when measurement period is longer than 800ms, the measurement accuracy of both RSRP and RSRQ may be contented.
 Often, for CoMP set management, the CSI-RS measurement period may be assumed in the second level. Therefore, RSRP and RSRQ measurement accuracy based on CSI-RS is easy to be contented.  
Proposal 1: For CSI-RS, when sampling interval is 40ms and the measurement period is longer than 600ms, or when sampling interval is 80ms and the measurement period is longer than 800ms, the measurement accuracy of RSRP and RSRQ based on CRS for mobility may be applicable for CSI-RS for CoMP set management.

3 About CSR-RS timing accuracy in CoMP
In [1], for the purpose of the CSI-RS based received signal quality measurement, the UE may assume the timing of the received CSI-RSs is the same as that derived from the PSS/SSS of the serving cell.  And, that this does not imply anything about the assumed timing for other measurements.  In the scenario of CoMP scenario 4, PSS/SSS and CRS, etc., signals are transmitted by eNB and different RH.  In order to assure that the UE’ correct reception and demodulation, the timing between eNB and RRH, and the timing between RRHs which are connected with the same UE, should be designed carefully. 

In the scenario of one UE connects with eNB and another RRH, the timing accuracy between the serving eNB and RRH may reuse the same accuracy requirements as for Relay DL case 3 [4], because that the two scenarios and assumptions are same and all for CoMP UE [5]. Then, the timing requirement for CSI-RS is provided in the table 1. 
Table 1: Requirement for CSI-RS timing
	Cell Type
	Cell Radius
	Requirement 

	Small cell
	( 3 km
	( 3 (s

	Large cell
	> 3 km
	( 10 (s


In the scenario of one UE connects with eNB and more than one RRH, the timing between different RRH needs to be designed carefully too.  In the normal case, RRH is connected with eNB by the fiber. Its frame timing may be adjusted in the same direction easily.  Thus, when the timing accuracy between eNB and each RRH follows the table 1, the timing accuracy between two RRHs also follows table 1. Therefore, table 1 accuracy requirement may be applicable for cases of eNB and RRH, RRH and RRH.    
Proposal 2:  Relay DL Case 3 synchronization requirement may be used as the CSI-RS timing accuracy. 
4 Conclusion
In this contribution, the timing and measurement accuracy of CSI-RS based received signal quality are discussed. Two proposals are obtained.
Proposal 1: For CSI-RS, when sampling interval is 40ms and the measurement period is longer than 600ms, or when sampling interval is 80ms and the measurement period is longer than 800ms, the measurement accuracy of RSRP and RSRQ based on CRS for mobility may be applicable for CSI-RS for CoMP set management.

Proposal 2:  Relay DL Case 3 synchronization requirement may be used in the CSI-RS timing accuracy. 
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Annex A:
In the following, simulation targets, simulation cases and simulation parameters are listed respectively. 

2.1 Simulation targets: 

· RSRP absolute accuracy
· RSRP relative accuracy
· RSRQ absolute accuracy
· RSRQ relative accuracy
For the above simulation, intra-frequency and inter-frequency for RSRP relative accuracy are included. For RSRP absolute accuracy and RSRQ absolute accuracy, only intra-frequency is included because the accuracy is the same in the case of inter-frequency.  The absolute RSRP/RSRQ accuracy would be dependent upon the different between mean and ideal value. The relative value would be dependent upon the deviation of RSRP or RSRQ from the median value within 5th and 95th percentiles.

2.2 Simulated Cases

The evaluation of RSRP/RSRQ performance is based on the simulation assumptions previously used for deriving the legacy / existing requirements. The assumptions are listed in table 1. 

Table 1: Simulation parameters for RSRP/RSRQ measurement based on CSI-RS:
	Parameters
	Value
	Unite

	Measurement bandwidth
	72
	Sub-carriers

	System bandwidth
	1.25
	MHz

	L1 measurement period
	200 ,400, 600,800,1000,1200
	ms

	Measurement sampling rate
	Once every 5,10,40 
	ms

	L3 filtering
	disabled
	

	Transmit antenna
	1
	

	Receive antennas
	2
	The receive diversity rule as defined in TS 36.214. Both antennas with equal gain, no correlation between them.

	DRX/DTX
	OFF
	DRX/DTX to be considered at later stage

	Propagation conditions
	AWGN,  EPA, ETU
	

	Doppler Frequency: EPA
	70 Hz, 5Hz
	

	CP Length
	Normal
	

	SNR
	-10,-8,-6,-3,0,3
	dB

	Frequency band
	2.6
	GHz

	Ês/Iot  
	( -3 or -6
	dB


Table 2 CSI-RS configuration
	Parameters
	Value
	Comments

	CSI reference signal configuration
	Configuration 0
	Refer to TS 36.211 Table 6.10.5.2-1

	CSI-RS-SubframeConfig 
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	Refer to TS 36.211 Table 6.10.5.3-1


Annex B: Simulation results
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				SNR=-10dB		Es/Iot=-10dB						SNR=-8dB		Es/Iot=-8dB						SNR=-6dB		Es/Iot=-6dB						SNR=-3dB		Es/Iot=-3dB						SNR=0dB		Es/Iot=0dB						SNR=3dB		Es/Iot=3dB

		Type		5%		95%		Relative Accuracy		Absolute accuracy		5%		95%		Relative Accuracy		Absolute accuracy		5%		95%		Relative Accuracy		Absolute accuracy		5%		95%		Relative Accuracy		Absolute accuracy		5%		95%		Relative Accuracy		Absolute accuracy		5%		95%		Relative Accuracy		Absolute accuracy

		AWGN 5ms 200ms		3.59		5.81		1.11		4.69		2.12		4.12		1		3.17		1.33		2.86		0.765		2.04		0.37		1.66		0.645		0.99		0.04		0.91		0.435		0.48		0.05		0.63		0.29		0.3

		AWGN 5ms 400ms		3.78		5.35		0.785		4.59		2.3		3.75		0.725		3.03		1.35		2.5		0.575		1.93		0.53		1.38		0.425		0.97		0.13		0.73		0.3		0.43		0.09		0.51		0.21		0.28

		AWGN 5ms 600ms		3.88		5.12		0.62		4.53		2.44		3.58		0.57		3		1.37		2.37		0.5		1.89		0.56		1.28		0.36		0.92		0.13		0.65		0.26		0.39		0.1		0.42		0.16		0.26

		AWGN 5ms 800ms		3.89		5.05		0.58		4.5		2.48		3.48		0.5		2.99		1.42		2.3		0.44		1.86		0.59		1.23		0.32		0.92		0.18		0.6		0.21		0.38		0.12		0.4		0.14		0.25

		AWGN 5ms 1000ms		3.96		4.96		0.5		4.48		2.53		3.37		0.42		2.96		1.48		2.26		0.39		1.84		0.61		1.17		0.28		0.88		0.19		0.58		0.195		0.37		0.13		0.38		0.125		0.24

		AWGN 5ms 1200ms		4.01		4.91		0.45		4.45		2.54		3.33		0.395		2.94		1.49		2.17		0.34		1.83		0.63		1.14		0.255		0.87		0.18		0.54		0.18		0.36		0.13		0.37		0.12		0.23

		AWGN 5ms 1600ms		4.04		4.82		0.39		4.43		2.6		3.28		0.34		2.92		1.51		2.11		0.3		1.82		0.65		1.09		0.22		0.87		0.22		0.51		0.145		0.35		0.13		0.35		0.11		0.23

		EPA30 5ms 200ms		3.48		5.47		0.995		4.48		2.29		3.93		0.82		3.12		1.34		2.75		0.705		2		0.52		1.57		0.525		1.05		0.1		0.8		0.35		0.46		0.01		0.55		0.27		0.27

		EPA30 5ms 400ms		3.52		5.4		0.94		4.49		2.33		3.88		0.775		3.1		1.4		2.69		0.645		2.04		0.6		1.55		0.475		1.08		0.15		0.79		0.32		0.45		0.04		0.5		0.23		0.28

		EPA30 5ms 600ms		3.64		5.38		0.87		4.49		2.38		3.83		0.725		3.1		1.45		2.61		0.58		2.04		0.67		1.52		0.425		1.08		0.17		0.77		0.3		0.46		0.06		0.49		0.215		0.27

		EPA30 5ms 800ms		3.85		5.23		0.69		4.54		2.45		3.72		0.635		3.08		1.51		2.52		0.505		2.03		0.68		1.45		0.385		1.05		0.2		0.73		0.265		0.47		0.08		0.48		0.2		0.26

		EPA30 5ms 1000ms		3.85		5.15		0.65		4.52		2.56		3.67		0.555		3.11		1.61		2.48		0.435		2.05		0.74		1.41		0.335		1.07		0.23		0.7		0.235		0.45		0.09		0.44		0.175		0.27

		EPA30 5ms 1200ms		3.99		5.1		0.555		4.55		2.6		3.61		0.505		3.1		1.61		2.48		0.435		2.03		0.76		1.38		0.31		1.06		0.23		0.66		0.215		0.45		0.12		0.44		0.16		0.27

		EPA30 5ms 1600ms		4.03		5.05		0.51		4.55		2.7		3.55		0.425		3.13		1.68		2.38		0.35		2.05		0.81		1.34		0.265		1.06		0.27		0.63		0.18		0.44		0.13		0.4		0.135		0.27

		AWGN 10ms 200ms		3.26		6.28		1.51		4.86		1.83		4.47		1.32		3.29		0.92		3.27		1.175		2.14		0.15		1.99		0.92		1.1		-0.02		1.1		0.56		0.51		-0.03		0.8		0.415		0.35

		AWGN 10ms 400ms		3.59		5.7		1.055		4.68		2.21		4.11		0.95		3.14		1.19		2.8		0.805		1.99		0.46		1.65		0.595		1.03		0.04		0.87		0.415		0.47		0.02		0.61		0.295		0.31

		AWGN 10ms 600ms		3.66		5.46		0.9		4.62		2.28		3.85		0.785		3.05		1.26		2.32		0.53		1.97		0.46		1.51		0.525		0.98		0.09		0.79		0.35		0.43		0.06		0.52		0.23		0.28

		AWGN 10ms 800ms		3.8		5.32		0.76		4.59		2.35		3.76		0.705		3.04		1.32		2.53		0.605		1.89		0.54		1.41		0.435		0.97		0.11		0.73		0.31		0.41		0.07		0.49		0.21		0.27

		AWGN 10ms 1000ms		3.84		5.23		0.695		4.54		2.4		3.63		0.615		3.02		1.35		2.45		0.55		1.88		0.55		1.34		0.395		0.96		0.13		0.69		0.28		0.41		0.1		0.46		0.18		0.27

		AWGN 10ms 1200ms		3.9		5.14		0.62		4.52		2.41		3.6		0.595		3.01		1.4		2.35		0.475		1.89		0.57		1.28		0.355		0.92		0.14		0.63		0.245		0.4		0.1		0.43		0.165		0.26

		AWGN 10ms 1600ms		3.92		5.04		0.56		4.49		2.48		3.5		0.51		2.97		1.44		2.28		0.42		1.85		0.59		1.22		0.315		0.9		0.18		0.6		0.21		0.38		0.12		0.42		0.15		0.25

		EPA30 10ms 200ms		3.23		5.91		1.34		4.59		2.12		4.28		1.08		3.19		1.08		2.99		0.955		2.04		0.43		1.8		0.685		1.11		-0.04		1		0.52		0.47		-0.08		0.68		0.38		0.31

		EPA30 10ms 400ms		3.42		5.8		1.19		4.59		2.18		4.14		0.98		3.14		1.21		2.9		0.845		2.07		0.5		1.71		0.605		1.1		0.01		0.95		0.47		0.47		-0.06		0.63		0.345		0.3

		EPA30 10ms 600ms		3.54		5.72		1.09		4.63		2.25		4		0.875		3.14		1.35		2.86		0.755		2.07		0.5		1.66		0.58		1.1		0.06		0.9		0.42		0.47		-0.03		0.59		0.31		0.29

		EPA30 10ms 800ms		3.67		5.47		0.9		4.59		2.37		3.94		0.785		3.14		1.45		2.76		0.655		2.08		0.62		1.6		0.49		1.1		0.12		0.82		0.35		0.47		0.01		0.56		0.275		0.28

		EPA30 10ms 1000ms		3.74		5.4		0.83		4.6		2.47		3.86		0.695		3.17		1.47		2.67		0.6		2.06		0.67		1.52		0.425		1.09		0.17		0.8		0.315		0.47		0.04		0.5		0.23		0.28

		EPA30 10ms 1200ms		3.85		5.32		0.735		4.56		2.5		3.74		0.62		3.15		1.56		2.62		0.53		2.08		0.68		1.5		0.41		1.08		0.18		0.77		0.295		0.46		0.05		0.49		0.22		0.28

		EPA30 10ms 1600ms		3.97		5.22		0.625		4.61		2.6		3.7		0.55		3.17		1.59		2.57		0.49		2.09		0.73		1.46		0.365		1.09		0.22		0.73		0.255		0.47		0.09		0.47		0.19		0.28

		AWGN 40ms 200ms		1.5		7.81		3.155		5.15		0.43		5.91		2.74		3.58		-0.16		4.53		2.345		2.49		-0.32		2.99		1.655		1.41		-0.39		1.86		1.125		0.82		-0.27		1.28		0.775		0.51

		AWGN 40ms 400ms		2.81		6.88		2.035		5.06		1.57		5.07		1.75		3.45		0.6		3.77		1.585		2.28		-0.08		2.41		1.245		1.24		-0.28		1.45		0.865		0.64		-0.13		1.03		0.58		0.42

		AWGN 40ms 600ms		3.01		6.5		1.745		4.9		1.75		4.73		1.49		3.38		0.75		3.46		1.355		2.16		0.18		2.12		0.97		1.19		-0.13		1.22		0.675		0.58		-0.1		0.81		0.455		0.35

		AWGN 40ms 800ms		3.32		6.18		1.43		4.87		1.87		4.55		1.34		3.28		1.02		3.24		1.11		2.13		0.24		1.96		0.86		1.12		-0.05		1.15		0.6		0.52		-0.03		0.76		0.395		0.35

		AWGN 40ms 1000ms		3.42		6.1		1.34		4.78		1.96		4.31		1.175		3.22		1.03		3.11		1.04		2.1		0.28		1.79		0.755		1.06		-0.01		1.03		0.52		0.52		0		0.7		0.35		0.34

		AWGN 40ms 1200ms		3.47		5.93		1.23		4.71		2.1		4.24		1.07		3.2		1.07		2.93		0.93		2.04		0.33		1.73		0.7		1.03		0		0.96		0.48		0.49		0		0.65		0.325		0.33

		AWGN 40ms 1600ms		3.57		5.7		1.065		4.69		2.14		4.09		0.975		3.17		1.18		2.85		0.835		2.03		0.37		1.66		0.645		1.02		0.03		0.9		0.435		0.47		0.05		0.62		0.285		0.3

		EPA30 40ms 200ms		1.47		8.06		3.295		4.81		0.45		6.13		2.84		3.41		-0.2		4.67		2.435		2.28		-0.6		3.1		1.85		1.23		-0.86		1.88		1.37		0.52		-0.66		1.37		1.015		0.33

		EPA30 40ms 400ms		2.25		7.1		2.425		4.73		1.28		5.34		2.03		3.27		0.51		3.82		1.655		2.2		-0.14		2.4		1.27		1.18		-0.4		1.53		0.965		0.56		-0.43		1		0.715		0.35

		EPA30 40ms 600ms		2.69		6.45		1.88		4.77		1.63		4.92		1.645		3.27		0.78		3.75		1.485		2.21		0.04		2.23		1.095		1.18		-0.27		1.27		0.77		0.49		-0.27		0.91		0.59		0.3

		EPA30 40ms 800ms		3.32		6.18		1.43		4.87		1.87		4.55		1.34		3.28		1.02		3.24		1.11		2.13		0.24		1.96		0.86		1.12		-0.05		1.15		0.6		0.52		-0.03		0.76		0.395		0.35

		EPA30 40ms 1000ms		3.32		6.11		1.395		4.71		1.92		4.47		1.275		3.24		1.1		3.26		1.08		2.18		0.33		1.95		0.81		1.13		-0.04		1.09		0.565		0.48		-0.03		0.73		0.38		0.3

		EPA30 40ms 1200ms		3.39		5.9		1.255		4.68		1.96		4.38		1.21		3.2		1.16		3.14		0.99		2.14		0.34		1.93		0.795		1.14		-0.03		1.05		0.54		0.5		-0.02		0.73		0.375		0.3

		EPA30 40ms 1600ms		3.44		5.84		1.2		4.67		2.14		4.18		1.02		3.21		1.26		2.95		0.845		2.16		0.42		1.8		0.69		1.13		-0.01		0.98		0.495		0.47		0		0.69		0.345		0.31

		AWGN 80ms 200ms		-3.22		9.22		6.22		5.66		-1.31		7.24		4.275		4.04		-1.57		5.74		3.655		2.75		-1.36		3.86		2.61		1.78		-0.88		2.65		1.765		0.95		-0.68		1.87		1.275		0.63

		AWGN 80ms 400ms		1.6		7.65		3.025		5.25		0.7		5.9		2.6		3.71		-0.29		4.32		2.305		2.42		-0.36		2.79		1.575		1.38		-0.42		1.87		1.145		0.77		-0.27		1.29		0.78		0.51

		AWGN 80ms 600ms		2.42		7.37		2.475		5.19		0.87		5.6		2.365		3.56		0.28		4.12		1.92		2.46		-0.22		2.65		1.435		1.28		-0.29		1.65		0.97		0.68		-0.15		1.13		0.64		0.45

		AWGN 80ms 800ms		2.52		6.81		2.145		5.04		1.44		5.12		1.84		3.42		0.58		3.87		1.645		2.28		0.03		2.38		1.175		1.25		-0.23		1.41		0.82		0.6		-0.15		0.98		0.565		0.42

		AWGN 80ms 1000ms		2.89		6.67		1.89		4.98		1.41		4.96		1.775		3.4		0.57		3.68		1.555		2.24		0.05		2.31		1.13		1.19		-0.18		1.33		0.755		0.62		-0.09		0.92		0.505		0.4

		AWGN 80ms 1200ms		3.1		6.59		1.745		4.91		1.61		4.78		1.585		3.35		0.84		3.46		1.31		2.21		0.21		2.13		0.96		1.15		-0.14		1.18		0.66		0.55		-0.05		0.85		0.45		0.39

		AWGN 80ms 1600ms		3.21		6.24		1.515		4.86		1.89		4.55		1.33		3.34		0.84		3.25		1.205		2.1		0.2		2.02		0.91		1.13		-0.08		1.11		0.595		0.5		-0.06		0.77		0.415		0.36

		EPA30 80ms 200ms		-3.39		9.35		6.37		4.7		-2.32		7.3		4.81		3.41		-2.55		5.95		4.25		2.46		-1.8		3.58		2.69		1.35		-1.51		2.56		2.035		0.57		-1.25		0.88		1.065		0.36

		EPA30 80ms 400ms		1.44		7.79		3.175		4.79		0.2		6.2		3		3.31		-0.35		4.51		2.43		2.26		-0.62		2.99		1.805		1.14		-0.75		1.9		1.325		0.56		-0.65		1.26		0.955		0.34

		EPA30 80ms 600ms		1.62		7.48		2.93		4.87		0.75		5.7		2.475		3.3		0		4.13		2.065		2.3		-0.52		2.79		1.655		1.21		-0.62		1.66		1.14		0.58		-0.49		1.23		0.86		0.31

		EPA30 80ms 800ms		2.22		6.87		2.325		4.71		1.17		5.37		2.1		3.28		0.35		3.88		1.765		2.27		-0.14		2.44		1.29		1.18		-0.41		1.47		0.94		0.52		-0.4		1		0.7		0.32

		EPA30 80ms 1000ms		2.43		6.68		2.125		4.71		1.41		5.07		1.83		3.37		0.66		3.79		1.565		2.26		-0.08		2.36		1.22		1.13		-0.43		1.41		0.92		0.52		-0.31		0.95		0.63		0.35

		EPA30 80ms 1200ms		2.62		6.55		1.965		4.67		1.54		4.87		1.665		3.3		0.71		3.6		1.445		2.22		0.06		2.24		1.09		1.15		-0.31		1.32		0.815		0.53		-0.27		0.89		0.58		0.31

		EPA30 80ms 1600ms		3.06		6.39		1.665		4.71		1.64		4.63		1.495		3.27		0.91		3.33		1.21		2.14		0.16		2.01		0.925		1.15		-0.21		1.21		0.71		0.5		-0.2		0.87		0.535		0.33

		AWGN 40ms 200ms		-1.51		3.06		2.285		3.81		-1.82		1.703		1.7615		3.3		-2.08		0.87		1.475		2.61		-1.63		0.13		0.88		1.7		-1.32		-0.17		0.575		0.93		-0.83		-0.06		0.385		0.89

		AWGN 40ms 400ms		-0.78		3.06		1.92		3.74		-1.37		1.703		1.5365		3.48		-1.65		0.87		1.26		3		-1.47		0.13		0.8		2.22		-1.23		-0.35		0.44		1.4		-0.75		-0.21		0.27		0.88

		AWGN 40ms 600ms		-0.6		2		1.3		3.81		-1.24		0.94		1.09		3.48		-0.46		0.16		0.31		3.06		-1.39		-0.33		0.53		2.24		-1.15		-0.47		0.34		1.41		-0.72		-0.27		0.225		0.9

		AWGN 40ms 800ms		-0.49		1.83		1.16		3.84		-1.17		0.68		0.925		3.62		-1.43		0.02		0.725		3.11		-1.37		-0.4		0.485		2.27		-1.14		-0.54		0.3		1.43		-0.71		-0.31		0.2		0.9
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				SNR=-10dB		Es/Iot=-10dB						SNR=-8dB		Es/Iot=8dB						SNR=-6dB		Es/Iot=-6dB						SNR=-3dB		Es/Iot=-3dB						SNR=0dB		Es/Iot=0dB						SNR=3dB		Es/Iot=3dB

		Type		5%		95%		Relative Accuracy		Absolute accuracy		5%		95%		Relative Accuracy		Absolute accuracy		5%		95%		Relative Accuracy		Absolute accuracy		5%		95%		Relative Accuracy		Absolute accuracy		5%		95%		Relative Accuracy		Absolute accuracy		5%		95%		Relative Accuracy		Absolute accuracy

		AWGN 5ms 200ms		3.59		5.71		1.06		4.72		2.12		4.12		1		3.17		1.33		2.86		0.765		2.04		0.37		1.66		0.645		1.02		0.04		0.91		0.435		0.48		0.05		0.63		0.29		0.31

		AWGN 5ms 400ms		3.79		5.36		0.785		4.59		2.33		3.77		0.72		3.05		1.36		2.5		0.57		1.96		0.53		1.39		0.43		0.98		0.13		0.75		0.31		0.44		0.08		0.51		0.215		0.29

		AWGN 5ms 600ms		3.9		5.14		0.62		4.55		2.43		3.6		0.585		3.01		1.38		2.38		0.5		1.91		0.56		1.3		0.37		0.93		0.14		0.66		0.26		0.4		0.1		0.43		0.165		0.26

		AWGN 5ms 800ms		3.9		5.05		0.575		4.5		2.51		3.5		0.495		3		1.43		2.32		0.445		1.88		0.61		1.25		0.32		0.93		0.19		0.62		0.215		0.39		0.12		0.41		0.145		0.26

		AWGN 5ms 1000ms		3.96		4.96		0.5		4.5		2.55		3.39		0.42		2.97		1.49		2.29		0.4		1.85		0.62		1.19		0.285		0.89		0.19		0.6		0.205		0.38		0.13		0.39		0.13		0.25

		AWGN 5ms 1200ms		4.01		4.92		0.455		4.46		2.54		3.35		0.405		2.96		1.5		2.2		0.35		1.84		0.64		1.16		0.26		0.88		0.19		0.55		0.18		0.37		0.13		0.38		0.125		0.24

		AWGN 5ms 1600ms		4.04		4.84		0.4		4.45		2.6		3.29		0.345		2.94		1.52		2.14		0.31		1.83		0.66		1.11		0.225		0.88		0.22		0.53		0.155		0.36		0.14		0.35		0.105		0.24

		EPA30 5ms 200ms		2.97		5.8		1.415		4.31		1.71		4.12		1.205		2.92		0.92		2.8		0.94		1.85		0.31		1.58		0.635		0.93		-0.14		0.81		0.475		0.36		-0.12		0.55		0.335		0.23

		EPA30 5ms 400ms		3.23		5.31		1.04		4.3		2.06		3.78		0.86		2.93		1.16		2.56		0.7		1.82		0.41		1.42		0.505		0.92		0		0.7		0.35		0.36		-0.01		0.45		0.23		0.23

		EPA30 5ms 600ms		3.45		5.2		0.875		4.3		2.2		3.61		0.705		2.91		1.27		2.46		0.595		1.82		0.55		1.34		0.395		0.92		0.1		0.66		0.28		0.36		0.03		0.41		0.19		0.23

		EPA30 5ms 800ms		3.62		5.08		0.73		4.29		2.23		3.54		0.655		2.89		1.35		2.34		0.495		1.81		0.57		1.3		0.365		0.91		0.13		0.63		0.25		0.35		0.05		0.39		0.17		0.22

		EPA30 5ms 1000ms		3.66		4.98		0.66		4.33		2.38		3.5		0.56		2.91		1.43		2.29		0.43		1.86		0.63		1.27		0.32		0.93		0.15		0.6		0.225		0.38		0.07		0.37		0.15		0.22

		EPA30 5ms 1200ms		3.78		4.95		0.585		4.37		2.4		3.44		0.52		2.91		1.44		2.29		0.425		1.87		0.63		1.23		0.3		0.93		0.17		0.57		0.2		0.38		0.09		0.38		0.145		0.22

		EPA30 5ms 1600ms		3.84		4.89		0.525		4.47		2.49		3.38		0.445		2.94		1.51		2.21		0.35		1.87		0.68		1.2		0.26		0.94		0.2		0.55		0.175		0.37		0.11		0.35		0.12		0.22

		AWGN 10ms 200ms		3.2		6.32		1.56		4.84		1.8		4.5		1.35		3.3		0.88		3.28		1.2		2.13		0.16		2.02		0.93		1.11		-0.06		1.13		0.595		0.53		-0.01		0.8		0.405		0.36

		AWGN 10ms 400ms		3.58		5.7		1.06		4.7		2.23		4.14		0.955		3.17		1.18		2.84		0.83		2.02		0.47		1.67		0.6		1.06		0.05		0.9		0.425		0.48		0.03		0.62		0.295		0.32

		AWGN 10ms 600ms		3.67		5.48		0.905		4.62		2.29		3.87		0.79		3.07		1.28		2.67		0.695		1.99		0.46		1.52		0.53		1		0.09		0.8		0.355		0.43		0.06		0.53		0.235		0.29

		AWGN 10ms 800ms		3.79		5.33		0.77		4.6		2.36		3.77		0.705		3.05		1.36		2.54		0.59		1.91		0.54		1.43		0.445		0.98		0.11		0.73		0.31		0.43		0.07		0.5		0.215		0.28

		AWGN 10ms 1000ms		3.84		5.26		0.71		4.55		2.43		3.66		0.615		3.03		1.36		2.47		0.555		1.9		0.55		1.36		0.405		0.97		0.14		0.71		0.285		0.41		0.1		0.47		0.185		0.28

		AWGN 10ms 1200ms		3.9		5.13		0.615		4.53		2.45		3.63		0.59		3.02		1.4		2.38		0.49		1.91		0.57		1.3		0.365		0.94		0.15		0.63		0.24		0.4		0.1		0.44		0.17		0.27

		AWGN 10ms 1600ms		3.95		5.05		0.55		4.5		2.5		3.5		0.5		2.99		1.45		2.3		0.425		1.87		0.6		1.24		0.32		0.91		0.19		0.61		0.21		0.39		0.12		0.43		0.155		0.26

		EPA30 10ms 200ms		3.02		5.77		1.375		4.38		1.84		4.11		1.135		3.01		0.88		2.81		0.965		1.83		0.28		1.62		0.67		1		-0.08		0.87		0.475		0.38		-0.11		0.56		0.335		0.24

		EPA30 10ms 400ms		3.13		5.65		1.26		4.37		1.91		3.92		1.005		3		0.98		2.76		0.89		1.82		0.33		1.57		0.62		0.99		-0.05		0.82		0.435		0.37		-0.07		0.52		0.295		0.24

		EPA30 10ms 600ms		3.26		5.53		1.135		4.36		2.03		3.83		0.9		2.95		1.13		2.65		0.76		1.81		0.38		1.51		0.565		0.95		-0.02		0.78		0.4		0.37		-0.04		0.49		0.265		0.22

		EPA30 10ms 800ms		3.45		5.29		0.92		4.34		2.13		3.77		0.82		2.94		1.24		2.57		0.665		1.8		0.49		1.44		0.475		0.95		0.05		0.71		0.33		0.36		-0.02		0.48		0.25		0.22

		EPA30 10ms 1000ms		3.54		5.21		0.835		4.4		2.25		3.68		0.715		2.97		1.28		2.49		0.605		1.8		0.53		1.37		0.42		0.96		0.09		0.69		0.3		0.38		0.02		0.44		0.21		0.22

		EPA30 10ms 1200ms		3.63		5.15		0.76		4.39		2.3		3.58		0.64		2.96		1.35		2.45		0.55		1.79		0.54		1.33		0.395		0.94		0.1		0.67		0.285		0.39		0.02		0.41		0.195		0.22

		EPA30 10ms 1600ms		3.76		5.04		0.64		4.41		2.38		3.51		0.565		2.96		1.4		2.38		0.49		1.79		0.58		1.3		0.36		0.96		0.15		0.63		0.24		0.38		0.06		0.4		0.17		0.22

		AWGN 40ms 200ms		1.51		7.81		3.15		5.19		0.59		5.95		2.68		3.6		-0.07		4.55		2.31		2.5		-0.3		3.04		1.67		1.42		-0.46		1.9		1.18		0.84		-0.28		1.33		0.805		0.51

		AWGN 40ms 400ms		2.74		6.91		2.085		5.1		1.55		5.06		1.755		3.49		0.64		3.82		1.59		2.29		-0.12		2.44		1.28		1.25		-0.27		1.49		0.88		0.65		-0.15		1.06		0.605		0.44

		AWGN 40ms 600ms		3.01		6.55		1.77		4.9		1.67		4.73		1.53		3.4		0.74		3.55		1.405		2.17		0.19		2.12		0.965		1.2		-0.12		1.25		0.685		0.6		-0.12		0.83		0.475		0.36

		AWGN 40ms 800ms		3.31		6.23		1.46		4.88		1.91		4.55		1.32		3.3		1.01		3.25		1.12		2.13		0.24		1.96		0.86		1.13		-0.07		1.16		0.615		0.54		-0.03		0.78		0.405		0.35

		AWGN 40ms 1000ms		3.4		6.09		1.345		4.79		1.97		4.34		1.185		3.21		1		3.1		1.05		2.12		0.29		1.82		0.765		1.09		0		1.05		0.525		0.54		0		0.72		0.36		0.34

		AWGN 40ms 1200ms		3.43		5.91		1.24		4.75		2.04		4.27		1.115		3.27		1.08		2.96		0.94		2.06		0.32		1.74		0.71		1.05		0		0.97		0.485		0.49		0		0.66		0.33		0.33

		AWGN 40ms 1600ms		3.59		5.7		1.055		4.72		2.12		4.12		1		3.16		1.21		2.86		0.825		2.04		0.37		1.66		0.645		1.02		0.04		0.91		0.435		0.47		0.05		0.63		0.29		0.31

		EPA30 40ms 200ms		1.14		7.97		3.415		4.59		0.03		5.88		2.925		3.14		-0.4		4.47		2.435		2.05		-0.82		2.8		1.81		1.03		-1.04		1.57		1.305		0.39		-0.68		1.14		0.91		0.28

		EPA30 40ms 400ms		2.01		6.9		2.445		4.55		0.9		5.16		2.13		3.1		0.25		3.62		1.685		2.02		-0.35		2.2		1.275		1.02		-0.54		1.32		0.93		0.43		-0.47		0.87		0.67		0.23

		EPA30 40ms 600ms		2.5		6.32		1.91		4.53		1.41		4.72		1.655		3.05		0.52		3.5		1.49		2.01		-0.19		2.01		1.1		1.01		-0.4		1.13		0.765		0.4		-0.3		0.79		0.545		0.22

		EPA30 40ms 800ms		3.31		6.23		1.46		4.52		1.91		4.55		1.32		3		1.01		3.25		1.12		2		0.24		1.96		0.86		1		-0.07		1.16		0.615		0.4		-0.03		0.78		0.405		0.22

		EPA30 40ms 1000ms		3.36		5.98		1.31		4.49		1.93		4.3		1.185		3		1		3.09		1.045		1.97		0.25		1.85		0.8		1		-0.07		0.96		0.515		0.37		-0.01		0.65		0.33		0.23

		EPA30 40ms 1200ms		3.4		5.72		1.16		4.48		1.96		4.18		1.11		2.99		1.04		2.94		0.95		1.93		0.3		1.78		0.74		1.01		-0.05		0.9		0.475		0.4		0		0.61		0.305		0.22

		EPA30 40ms 1600ms		3.42		5.7		1.14		4.45		1.96		4.01		1.025		2.99		1.1		2.84		0.87		1.9		0.34		1.65		0.655		1		-0.04		0.87		0.455		0.37		0.01		0.56		0.275		0.23

		AWGN 80ms 200ms		-3.12		9.23		6.175		5.73		-1.44		7.25		4.345		4.08		-1.63		5.78		3.705		2.79		-1.45		4.01		2.73		1.82		-0.96		2.64		1.8		0.99		-0.68		1.88		1.28		0.64

		AWGN 80ms 400ms		1.59		7.78		3.095		5.27		0.7		5.96		2.63		3.74		-0.28		4.36		2.32		2.42		-0.39		2.85		1.62		1.41		-0.44		1.89		1.165		0.77		-0.32		1.32		0.82		0.52

		AWGN 80ms 600ms		2.41		7.39		2.49		5.25		0.89		5.6		2.355		3.56		0.25		4.15		1.95		2.43		-0.17		2.76		1.465		1.28		-0.29		1.68		0.985		0.7		-0.17		1.15		0.66		0.46

		AWGN 80ms 800ms		2.56		6.84		2.14		5.07		1.4		5.2		1.9		3.41		0.55		3.85		1.65		2.32		-0.01		2.42		1.215		1.28		-0.21		1.47		0.84		0.64		-0.15		1		0.575		0.42

		AWGN 80ms 1000ms		2.86		6.67		1.905		4.97		1.4		4.95		1.775		3.44		0.57		3.71		1.57		2.25		0		2.36		1.18		1.23		-0.17		1.37		0.77		0.63		-0.11		0.95		0.53		0.41

		AWGN 80ms 1200ms		3.06		6.55		1.745		4.93		1.64		4.76		1.56		3.4		0.85		3.53		1.34		2.21		0.21		2.15		0.97		1.19		-0.16		1.2		0.68		0.55		-0.06		0.87		0.465		0.4

		AWGN 80ms 1600ms		3.18		6.3		1.56		4.87		1.89		4.6		1.355		3.36		0.87		3.24		1.185		2.13		0.21		2.04		0.915		1.13		-0.08		1.11		0.595		0.52		-0.05		0.79		0.42		0.36

		EPA30 80ms 200ms		-3.4		9.23		6.315		4.59		-2.82		7.11		4.965		3.17		-2.72		5.75		4.235		2.22		-2.19		3.6		2.895		1.17		-1.76		2.35		2.055		0.46		-1.35		1.67		1.51		0.24

		EPA30 80ms 400ms		1.02		7.67		3.325		4.56		-0.13		5.96		3.045		3.1		-0.81		4.4		2.605		2.06		-0.87		2.73		1.8		0.99		-0.91		1.67		1.29		0.41		-0.65		1.13		0.89		0.26

		EPA30 80ms 600ms		1.33		7.31		2.99		4.64		0.53		5.44		2.455		3.06		-0.37		4.05		2.21		2.11		-0.72		2.56		1.64		0.99		-0.66		1.47		1.065		0.47		-0.57		0.97		0.77		0.23

		EPA30 80ms 800ms		1.93		6.67		2.37		4.45		0.89		5.13		2.12		3.06		0.13		3.64		1.755		2.07		-0.31		2.27		1.29		1.01		-0.56		1.28		0.92		0.38		-0.45		0.88		0.665		0.23

		EPA30 80ms 1000ms		2.15		6.56		2.205		4.44		1.13		4.94		1.905		3.12		0.33		3.63		1.65		2.04		-0.22		2.09		1.155		0.99		-0.52		1.25		0.885		0.4		-0.33		0.85		0.59		0.24

		EPA30 80ms 1200ms		2.37		6.36		1.995		4.48		1.28		4.7		1.71		3.09		0.49		3.42		1.465		2.02		-0.14		2.07		1.105		0.96		-0.44		1.15		0.795		0.42		-0.28		0.77		0.525		0.22

		EPA30 80ms 1600ms		2.84		6.23		1.695		4.52		1.44		4.37		1.465		3.07		0.69		3.12		1.215		1.97		-0.06		1.87		0.965		0.99		-0.25		1.05		0.65		0.42		-0.22		0.73		0.475		0.23

		AWGN 40ms 200ms		1.1		5.74		2.32		3.69		0.67		4.2		1.765		2.65		0.16		3.09		1.465		1.81		0.14		1.95		0.905		1.06		-0.08		1.12		0.6		0.54		-0.03		0.77		0.4		0.37

		AWGN 40ms 400ms		1.87		5		1.565		3.51		1.09		3.6		1.255		2.39		0.56		2.57		1.005		1.64		0.29		1.6		0.655		0.96		0.03		0.93		0.45		0.46		0.03		0.6		0.285		0.31

		AWGN 40ms 600ms		2		4.62		1.31		3.44		1.18		3.41		1.115		2.38		0.75		2.4		0.825		1.57		0.34		1.46		0.56		0.92		0.08		0.81		0.365		0.44		0.07		0.55		0.24		0.3

		AWGN 40ms 800ms		2.13		4.5		1.185		3.41		1.29		3.12		0.915		2.25		0.76		2.26		0.75		1.51		0.37		1.37		0.5		0.89		0.11		0.73		0.31		0.42		0.07		0.5		0.215		0.29





Sheet2

		





Sheet3

		






_1348998846.unknown

