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Introduction
In RAN4#110 meeting, RAN4 discussed performance requirements of PRS/SRS BW aggregation with conclusions captured in [1]. In this contribution, we will further discuss the open issues in performance requirements for PRS/SRS bandwidth aggregation. 
Discussion
Side conditions and Accuracy requirements
In RAN4#109 meeting, a simulation assumption was provided to verify the performance of PRS bandwidth aggregation [2]. We submitted simulation results captured in R4-2400199 [3] and updated some results which are captured in Appendix A with Nsample equals to 2. Based on our simulation results, the Rel-17 side conditions for RSTD and UE Rx-Tx time difference can be reused, while the accuracy requirements can be defined based on the simulation results submitted by all companies. 
Proposal 1: The Rel-17 side conditions for RSTD and UE Rx-Tx time difference can be reused for PRS based positioning measurement with bandwidth aggregation. 
Applicable bandwidths for accuracy measurements
In RAN4#110 meeting, an agreement on the candidate bandwidths for accuracy requirements was achieved: 
	Issue 6-2-3: Bandwidth configuration to define accuracy requirements for positioning measurements based on bandwidth aggregation
Agreements
· For PRS BW aggregation for RSTD and UE Rx-Tx, the requirements are to be defined at least for the following per-PFL BWs:
· 15 kHz SCS: 104 PRBs (20 MHz)
· 30 kHz SCS: 132 PRBs (50 MHz), 272 (100 MHz)
· 60 kHz SCS FR1: 64 PRBs (50 MHz), 132 (100 MHz)
· 60 kHz SCS FR2: 64 PRBs (50 MHz), 132 (100 MHz)
· 120 kHz SCS: 64 PRBs (100 MHz), 128 (200 MHz)
· Note: The aggregated PFLs will have the same SCS.
· FFS: Other BWs.


In TS 38.101-1, the maximum transmission bandwidth configuration for different SCS configurations are defined, and the maximum transmission bandwidth for 15 kHz SCS is 50 MHz. Hence, RAN4 shall consider the cases where the bandwidth of aggregated PFLs is larger than 20 MHz, enabling the maximum aggregation bandwidth being 150 MHz with 15 kHz SCS. In the following part, we simulated the measurement accuracy for the case where the bandwidth of per PFL is 50 MHz and the number of aggregated PFLs is 2 and 3 respectively. The results are shown in Table 3.
Regarding the total aggregated bandwidths for which the accuracy requirements should be defined, we first calculate the possible total bandwidths shown in Table 1 and Table 2. Besides, our simulation results in AWGN in FR1 and FR2 [3] for some bandwidths are shown in Table 3 and Table 4. 
Table 1: Candidate total bandwidths for BW aggregation in FR1
	Parameters
	Number of aggregated PFLs

	SCS
	BW per PFL
	2
	3

	15 kHz
	5 M
	10
	15

	
	10M
	20
	30

	
	20M
	40
	60

	
	50M
	100
	150

	30 kHz
	10M
	20
	30

	
	20M
	40
	60

	
	50M
	100
	150

	
	100M
	200
	300

	60 kHz
	20M
	40
	60

	
	50M
	100
	150

	
	100M
	200
	300


Table 2: Candidate total bandwidths for BW aggregation in FR2
	Parameters
	Number of aggregated PFLs

	SCS
	BW per PFL
	2
	3

	60 kHz
	20M
	40
	60

	
	50M
	100
	150

	
	100M
	200
	300

	120 kHz
	50M
	100
	150

	
	100M
	200
	300

	
	200M
	400
	600


Table 3: Measurement Accuracy in AWGN in FR1Note1
	SCS
(kHz)
	Aggregated BW
(MHz)
	RSTD
measurement accuracy (Tc)
	Rx-Tx 
measurement accuracy (Tc)

	
	
	
	Es/Iot = -3 (Ref Cell)
	Es/Iot = -13 (Target Cell)

	15
	40
	17.52
	6.36
	10.88

	15
	60
	10.81
	0.32
	10.39

	15
	100
	11.35
	0.89
	10.38

	15
	150
	4.01
	1.66
	2.33

	30
	100
	11.66
	1.13
	10.48

	30
	150
	4.2
	1.79
	2.37

	30
	200
	2.78
	0.44
	2.3

	30
	300
	3.12
	0.83
	2.28

	60
	100
	12.06
	1.4
	10.55

	60
	150
	4.38
	1.92
	2.41

	60
	200
	2.94
	0.56
	2.33

	60
	300
	3.2
	0.89
	2.29


Table 4: Measurement error in AWGN in FR2 Note1
	SCS
(kHz)
	Aggregated BW
(MHz)
	RSTD
measurement accuracy (Tc)
	Rx-Tx 
measurement accuracy (Tc)

	
	
	
	Es/Iot = -3 (Ref Cell)
	Es/Iot = -13 (Target Cell)

	60
	100
	12.06
	1.4
	10.55

	60
	150
	4.38
	1.92
	2.41

	60
	200
	2.94
	0.56
	2.33

	60
	300
	3.2
	0.89
	2.29

	120
	200
	3.16
	0.7
	2.38

	120
	300
	3.32
	0.96
	2.32

	120
	400
	2.67
	0.34
	2.29

	120
	600
	0.76
	0.48
	0.48


Note1: The measurement accuracy in Table 3 and 4 are simulated under the side conditions (-6, -13) for RSTD and (-3, -13) for Rx-Tx time difference with Nsample equal to 4. 
According to the tables above, we have the following proposals for the aggregated bandwidths for which the accuracy requirements need to be defined: 
Proposal 2: The following total bandwidths (MHz) after aggregation in AWGN in FR1 can be the starting points for accuracy requirements: 
· 15 KHz SCS: 40, 60.
· 30 KHz SCS: 100, 150.
· 60 KHz SCS: 100, 150.
Proposal 3: The following total bandwidths (MHz) after aggregation in AWGN in FR2 can be the starting points for accuracy requirements: 
· 60 KHz SCS: 100, 150.
· 120 KHz SCS: 200, 400.
Test cases
During the discussions for core requirements, the measurement period requirements with BW aggregation are defined for RSTD and UE Rx-Tx time difference in all three RRC states. And the corresponding accuracy requirements are under discussion in performance part. Therefore the test cases to verify these newly defined requirements are necessary. Since the measurement requirements for bandwidth aggregation are defined based on legacy ones, the existing test cases for positioning can be used as baseline. 
Proposal 4: The existing test cases for positioning can be used as baseline. Different number of aggregated PFLs / total aggregated bandwidths should be considered when specifying configurations. The test case lists for delay requirements and accuracy requirements are provided in Table 5 and Table 6 respectively:
Table 5: PRS measurement delay test case list
	Test case No.
	PRS measurement delay test case scenarios
	Impacted section in TS 38.133

	PRS measurement delay tests with bandwidth aggregation in RRC_INACTIVE state

	2-1 
	RSTD reporting delay tests with bandwidth aggregation in FR1 in RRC_INACTIVE
	

	2-2 
	RSTD reporting delay tests with bandwidth aggregation in FR2 in RRC_INACTIVE
	

	2-3 
	UE Rx-Tx time difference reporting delay tests with bandwidth aggregation in FR1 in RRC_ INACTIVE
	

	2-4 
	UE Rx-Tx time difference reporting delay tests with bandwidth aggregation in FR2 in RRC_ INACTIVE
	

	PRS measurement delay tests with bandwidth aggregation with reduced samples in RRC_INACTIVE state

	2-5 
	RSTD reporting delay tests with bandwidth aggregation with reduced samples in FR1 in RRC_INACTIVE
	

	2-6 
	RSTD reporting delay tests with bandwidth aggregation with reduced samples in FR2 in RRC_INACTIVE
	

	2-7 
	UE Rx-Tx time difference reporting delay tests with bandwidth aggregation with reduced samples in FR1 in RRC_INACTIVE
	

	2-8 
	UE Rx-Tx time difference reporting delay tests with bandwidth aggregation with reduced samples in FR2 in RRC_INACTIVE
	

	PRS measurement delay tests with bandwidth aggregation in RRC_CONNECTED state

	2-9 
	RSTD reporting delay tests with bandwidth aggregation in FR1 in RRC_CONNECTED
	

	2-10 
	RSTD reporting delay tests with bandwidth aggregation in FR2 in RRC_CONNECTED
	

	2-11 
	UE Rx-Tx time difference reporting delay tests with bandwidth aggregation in FR1 in RRC_CONNECTED
	

	2-12 
	UE Rx-Tx time difference reporting delay tests with bandwidth aggregation in FR2 in RRC_CONNECTED
	

	PRS measurement delay tests with bandwidth aggregation with reduced samples in RRC_CONNECTED state

	2-13 
	RSTD reporting delay tests with bandwidth aggregation with reduced samples in FR1 in RRC_CONNECTED
	

	2-14 
	RSTD reporting delay tests with bandwidth aggregation with reduced samples in FR2 in RRC_CONNECTED
	

	2-15 
	UE Rx-Tx time difference reporting delay tests with bandwidth aggregation with reduced samples in FR1 in RRC_CONNECTED
	

	2-16 
	UE Rx-Tx time difference reporting delay tests with bandwidth aggregation with reduced samples in FR2 in RRC_CONNECTED
	

	PRS measurement delay tests with timing error group (TEG) in RRC_CONNECTED

	2-17 
	RSTD reporting delay tests with Rx TEG in FR1
	

	2-18 
	RSTD reporting delay tests with Rx TEG in FR2
	

	2-19 
	UE Rx-Tx time difference reporting delay tests with RxTx TEG in FR1
	

	2-20 
	UE Rx-Tx time difference reporting delay tests with RxTx TEG in FR2
	


Table 6: PRS measurement accuracy test case list
	Test case No.
	PRS measurement accuracy test case scenarios
	Impacted section in TS 38.133

	PRS measurement accuracy tests with bandwidth aggregation in RRC_INACTIVE state

	3-1 
	RSTD accuracy tests with bandwidth aggregation in FR1 in RRC_INACTIVE
	

	3-2 
	RSTD accuracy tests with bandwidth aggregation in FR2 in RRC_INACTIVE
	

	3-3 
	UE Rx-Tx time difference accuracy tests with bandwidth aggregation in FR1 in RRC_ INACTIVE
	

	3-4 
	UE Rx-Tx time difference accuracy tests with bandwidth aggregation in FR2 in RRC_ INACTIVE
	

	PRS measurement accuracy tests with bandwidth aggregation with reduced samples in RRC_INACTIVE state

	3-5 
	RSTD accuracy tests with bandwidth aggregation with reduced samples in FR1 in RRC_INACTIVE
	

	3-6 
	RSTD accuracy tests with bandwidth aggregation with reduced samples in FR2 in RRC_INACTIVE
	

	3-7 
	UE Rx-Tx time difference accuracy tests with bandwidth aggregation with reduced samples in FR1 in RRC_INACTIVE
	

	3-8 
	UE Rx-Tx time difference accuracy tests with bandwidth aggregation with reduced samples in FR2 in RRC_INACTIVE
	

	PRS measurement accuracy tests with bandwidth aggregation in RRC_CONNECTED state

	3-9 
	RSTD accuracy tests with bandwidth aggregation in FR1 in RRC_CONNECTED
	

	3-10 
	RSTD accuracy tests with bandwidth aggregation in FR2 in RRC_CONNECTED
	

	3-11 
	UE Rx-Tx time difference accuracy tests with bandwidth aggregation in FR1 in RRC_CONNECTED
	

	3-12 
	UE Rx-Tx time difference accuracy tests with bandwidth aggregation in FR2 in RRC_CONNECTED
	

	PRS measurement accuracy tests with bandwidth aggregation with reduced samples in RRC_CONNECTED state

	3-13 
	RSTD accuracy tests with bandwidth aggregation with reduced samples in FR1 in RRC_CONNECTED
	

	3-14 
	RSTD accuracy tests with bandwidth aggregation with reduced samples in FR2 in RRC_CONNECTED
	

	3-15 
	UE Rx-Tx time difference accuracy tests with bandwidth aggregation with reduced samples in FR1 in RRC_CONNECTED
	

	3-16 
	UE Rx-Tx time difference accuracy tests with bandwidth aggregation with reduced samples in FR2 in RRC_CONNECTED
	

	PRS measurement accuracy tests with timing error group (TEG) in RRC_CONNECTED

	3-17 
	RSTD accuracy tests with Rx TEG in FR1
	

	3-18 
	RSTD accuracy tests with Rx TEG in FR2
	

	3-19 
	UE Rx-Tx time difference accuracy tests with RxTx TEG in FR1
	

	3-20 
	UE Rx-Tx time difference accuracy tests with RxTx TEG in FR2
	


Conclusions
This paper discussed the general issues for RedCap UE positioning, and the following proposals are provided:
Proposal 1: The Rel-17 side conditions for RSTD and UE Rx-Tx time difference can be reused for PRS based positioning measurement with bandwidth aggregation. 
Proposal 2: The following total bandwidth (MHz) after aggregation in AWGN in FR1 can be the starting points for accuracy requirements: 
· 15 KHz SCS: 40, 60.
· 30 KHz SCS: 100, 150.
· 60 KHz SCS: 100, 150.
Proposal 3: The following total bandwidth (MHz) after aggregation in AWGN in FR2 can be the starting points for accuracy requirements: 
· 60 KHz SCS: 100, 150.
· 120 KHz SCS: 200, 400.
Proposal 4: The existing test cases for positioning can be used as baseline. Different number of aggregated PFLs / total aggregated bandwidths should be considered when specifying configurations. The test case lists for delay requirements and accuracy requirements are provided in Table 5 and Table 6 respectively:
Table 5: PRS measurement delay test case list
	Test case No.
	PRS measurement delay test case scenarios
	Impacted section in TS 38.133

	PRS measurement delay tests with bandwidth aggregation in RRC_INACTIVE state

	2-1 
	RSTD reporting delay tests with bandwidth aggregation in FR1 in RRC_INACTIVE
	

	2-2 
	RSTD reporting delay tests with bandwidth aggregation in FR2 in RRC_INACTIVE
	

	2-3 
	UE Rx-Tx time difference reporting delay tests with bandwidth aggregation in FR1 in RRC_ INACTIVE
	

	2-4 
	UE Rx-Tx time difference reporting delay tests with bandwidth aggregation in FR2 in RRC_ INACTIVE
	

	PRS measurement delay tests with bandwidth aggregation with reduced samples in RRC_INACTIVE state

	2-5 
	RSTD reporting delay tests with bandwidth aggregation with reduced samples in FR1 in RRC_INACTIVE
	

	2-6 
	RSTD reporting delay tests with bandwidth aggregation with reduced samples in FR2 in RRC_INACTIVE
	

	2-7 
	UE Rx-Tx time difference reporting delay tests with bandwidth aggregation with reduced samples in FR1 in RRC_INACTIVE
	

	2-8 
	UE Rx-Tx time difference reporting delay tests with bandwidth aggregation with reduced samples in FR2 in RRC_INACTIVE
	

	PRS measurement delay tests with bandwidth aggregation in RRC_CONNECTED state

	2-9 
	RSTD reporting delay tests with bandwidth aggregation in FR1 in RRC_CONNECTED
	

	2-10 
	RSTD reporting delay tests with bandwidth aggregation in FR2 in RRC_CONNECTED
	

	2-11 
	UE Rx-Tx time difference reporting delay tests with bandwidth aggregation in FR1 in RRC_CONNECTED
	

	2-12 
	UE Rx-Tx time difference reporting delay tests with bandwidth aggregation in FR2 in RRC_CONNECTED
	

	PRS measurement delay tests with bandwidth aggregation with reduced samples in RRC_CONNECTED state

	2-13 
	RSTD reporting delay tests with bandwidth aggregation with reduced samples in FR1 in RRC_CONNECTED
	

	2-14 
	RSTD reporting delay tests with bandwidth aggregation with reduced samples in FR2 in RRC_CONNECTED
	

	2-15 
	UE Rx-Tx time difference reporting delay tests with bandwidth aggregation with reduced samples in FR1 in RRC_CONNECTED
	

	2-16 
	UE Rx-Tx time difference reporting delay tests with bandwidth aggregation with reduced samples in FR2 in RRC_CONNECTED
	

	PRS measurement delay tests with timing error group (TEG) in RRC_CONNECTED

	2-17 
	RSTD reporting delay tests with Rx TEG in FR1
	

	2-18 
	RSTD reporting delay tests with Rx TEG in FR2
	

	2-19 
	UE Rx-Tx time difference reporting delay tests with RxTx TEG in FR1
	

	2-20 
	UE Rx-Tx time difference reporting delay tests with RxTx TEG in FR2
	


Table 6: PRS measurement accuracy test case list
	Test case No.
	PRS measurement accuracy test case scenarios
	Impacted section in TS 38.133

	PRS measurement accuracy tests with bandwidth aggregation in RRC_INACTIVE state

	3-1 
	RSTD accuracy tests with bandwidth aggregation in FR1 in RRC_INACTIVE
	

	3-2 
	RSTD accuracy tests with bandwidth aggregation in FR2 in RRC_INACTIVE
	

	3-3 
	UE Rx-Tx time difference accuracy tests with bandwidth aggregation in FR1 in RRC_ INACTIVE
	

	3-4 
	UE Rx-Tx time difference accuracy tests with bandwidth aggregation in FR2 in RRC_ INACTIVE
	

	PRS measurement accuracy tests with bandwidth aggregation with reduced samples in RRC_INACTIVE state

	3-5 
	RSTD accuracy tests with bandwidth aggregation with reduced samples in FR1 in RRC_INACTIVE
	

	3-6 
	RSTD accuracy tests with bandwidth aggregation with reduced samples in FR2 in RRC_INACTIVE
	

	3-7 
	UE Rx-Tx time difference accuracy tests with bandwidth aggregation with reduced samples in FR1 in RRC_INACTIVE
	

	3-8 
	UE Rx-Tx time difference accuracy tests with bandwidth aggregation with reduced samples in FR2 in RRC_INACTIVE
	

	PRS measurement accuracy tests with bandwidth aggregation in RRC_CONNECTED state

	3-9 
	RSTD accuracy tests with bandwidth aggregation in FR1 in RRC_CONNECTED
	

	3-10 
	RSTD accuracy tests with bandwidth aggregation in FR2 in RRC_CONNECTED
	

	3-11 
	UE Rx-Tx time difference accuracy tests with bandwidth aggregation in FR1 in RRC_CONNECTED
	

	3-12 
	UE Rx-Tx time difference accuracy tests with bandwidth aggregation in FR2 in RRC_CONNECTED
	

	PRS measurement accuracy tests with bandwidth aggregation with reduced samples in RRC_CONNECTED state

	3-13 
	RSTD accuracy tests with bandwidth aggregation with reduced samples in FR1 in RRC_CONNECTED
	

	3-14 
	RSTD accuracy tests with bandwidth aggregation with reduced samples in FR2 in RRC_CONNECTED
	

	3-15 
	UE Rx-Tx time difference accuracy tests with bandwidth aggregation with reduced samples in FR1 in RRC_CONNECTED
	

	3-16 
	UE Rx-Tx time difference accuracy tests with bandwidth aggregation with reduced samples in FR2 in RRC_CONNECTED
	

	PRS measurement accuracy tests with timing error group (TEG) in RRC_CONNECTED

	3-17 
	RSTD accuracy tests with Rx TEG in FR1
	

	3-18 
	RSTD accuracy tests with Rx TEG in FR2
	

	3-19 
	UE Rx-Tx time difference accuracy tests with RxTx TEG in FR1
	

	3-20 
	UE Rx-Tx time difference accuracy tests with RxTx TEG in FR2
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Appendix A: Updated simulation results for BW aggregation
Table 5-1: RSTD measurement accuracy under (-6, -13) with Nsample=2
	
	SCS
	Total BW (M)
	Number of PFLs = 2
	Number of PFLs = 3

	
	
	
	AWGN(FR1、FR2)
	TDL-A (FR1) / TDL-C (FR2)
	AWGN(FR1、FR2)
	TDL-A (FR1) / TDL-C (FR2)

	FR1
	15K
	40
	17.9
	13.06
	10.92
	11.24

	
	30K
	100
	11.79
	11.78
	4.26
	2.99

	
	
	200
	2.83
	2.79
	3.15
	2.56

	
	60K
	100
	12.31
	11.99
	4.49
	3.67

	
	
	200
	3.01
	3
	3.25
	2.87

	FR2
	60K
	100
	12.31
	59.04
	4.49
	52.53

	
	
	200
	3.01
	52.01
	3.25
	53.21

	
	120K
	200
	3.29
	51.97
	3.37
	53.06

	
	
	400
	2.7
	52.59
	0.78
	51.67



Table 5-2: RSTD measurement accuracy under (-3, -6) with Nsample=2
	
	SCS
	Total BW (M)
	Number of PFLs = 2
	Number of PFLs = 3

	
	
	
	AWGN(FR1、FR2)
	TDL-A (FR1) / TDL-C (FR2)
	AWGN(FR1、FR2)
	TDL-A (FR1) / TDL-C (FR2)

	FR1
	15K
	40
	16.92
	11.37
	10.63
	10.67

	
	30K
	100
	11.46
	11.1
	4.08
	2.7

	
	
	200
	2.72
	2.7
	3.09
	2.43

	
	60K
	100
	11.8
	11.25
	4.23
	2.74

	
	
	200
	2.85
	2.65
	3.16
	2.47

	FR2
	60K
	100
	11.8
	57.44
	4.23
	51.19

	
	
	200
	2.85
	52.17
	3.16
	53.23

	
	120K
	200
	3.02
	51.67
	3.24
	52.94

	
	
	400
	2.61
	52.62
	0.73
	51.64



Table 5-3: UE Rx-Tx measurement accuracy under (-3, -13) with Nsample=2
	
	SCS
	Total BW (M)
	Number of PFLs = 2

	
	
	
	AWGN (FR1、FR2)
	TDL-A (FR1) / TDL-C (FR2)

	
	
	
	Es/Iot = -3
	Es/Iot = -13
	Es/Iot = -3
	Es/Iot = -13

	FR1
	15
	40
	6.4
	11.13
	35.99
	36.57

	
	30
	100
	1.16
	10.53
	28.33
	28.86

	
	
	200
	0.45
	2.33
	27.46
	27.52

	
	60
	100
	1.43
	10.7
	28.48
	28.26

	
	
	200
	0.58
	2.38
	27.37
	27.47

	FR2
	60
	100
	1.43
	10.7
	80.6
	80.08

	
	
	200
	0.58
	2.38
	51.66
	51.31

	
	120
	200
	0.71
	2.47
	51.42
	71.82

	
	
	400
	0.35
	2.32
	76.01
	76



Table 5-4: UE Rx-Tx measurement accuracy under (-3, -13) with Nsample=2
	
	SCS
	Total BW (M)
	Number of PFLs = 3

	
	
	
	AWGN (FR1、FR2)
	TDL-A (FR1) / TDL-C (FR2)

	
	
	
	Es/Iot = -3
	Es/Iot = -13
	Es/Iot = -3
	Es/Iot = -13

	FR1
	15
	40
	0.34
	10.46
	32.07
	32.13

	
	30
	100
	1.79
	2.42
	26.94
	26.92

	
	
	200
	0.83
	2.3
	25.63
	25.63

	
	60
	100
	1.93
	2.45
	26.96
	26.97

	
	
	200
	0.9
	2.31
	25.59
	25.69

	FR2
	60
	100
	1.93
	2.45
	52.02
	51.89

	
	
	200
	0.9
	2.31
	76
	75.95

	
	120
	200
	0.96
	2.35
	76
	75.98

	
	
	400
	0.48
	0.49
	76.31
	76.28



Table 5-5: UE Rx-Tx measurement accuracy under (0, -6) with Nsample=2
	
	SCS
	Total BW (M)
	Number of PFLs = 2

	
	
	
	AWGN (FR1、FR2)
	TDL-A (FR1) / TDL-C (FR2)

	
	
	
	Es/Iot = -3
	Es/Iot = -13
	Es/Iot = -3
	Es/Iot = -13

	FR1
	15
	40
	6.28
	10.42
	35.97
	36.11

	
	30
	100
	1.1
	10.3
	28.68
	28.12

	
	
	200
	0.43
	2.26
	27.37
	27.43

	
	60
	100
	1.35
	10.33
	28.39
	28.27

	
	
	200
	0.55
	2.27
	27.3
	27.37

	FR2
	60
	100
	1.35
	10.33
	80.57
	80.11

	
	
	200
	0.55
	2.27
	51.49
	51.38

	
	120
	200
	0.67
	2.29
	51.63
	71.7

	
	
	400
	0.34
	2.26
	76.01
	76


Table 5-6: UE Rx-Tx measurement accuracy under (0, -6) with Nsample=2
	
	SCS
	Total BW (M)
	Number of PFLs = 3

	
	
	
	AWGN (FR1、FR2)
	TDL-A (FR1) / TDL-C (FR2)

	
	
	
	Es/Iot = -3
	Es/Iot = -13
	Es/Iot = -3
	Es/Iot = -13

	FR1
	15
	40
	0.29
	10.29
	32.07
	32.05

	
	30
	100
	1.77
	2.28
	26.94
	27.02

	
	
	200
	0.82
	2.25
	25.68
	25.61

	
	60
	100
	1.9
	2.28
	26.93
	26.87

	
	
	200
	0.89
	2.25
	25.64
	25.56

	FR2
	60
	100
	1.9
	2.28
	51.9
	71.06

	
	
	200
	0.89
	2.25
	76.01
	75.99

	
	120
	200
	0.95
	2.26
	76
	75.99

	
	
	400
	0.47
	0.47
	76.29
	76.25


[bookmark: _GoBack]Note: The corresponding results with Nsample = 4 are captured in R4-2400199 [3]. 
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