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1 Introduction

RAN4 has discussed RRM measurement performance for normal and enhanced coverage for the last few meetings. Good progress was made at last RAN#76bis meeting which resulted in two way forward documents [1, 2]. Some issues are still remaining and in this paper we discuss the minimum SNR level that can be supported by the UEs under enhanced coverage. 
2 Discussion on SNR level
Background
RAN4 has studied measurement performance for UEs operating under enhanced coverage. Ericsson has presented simulation results for the abovementioned scenario in [3, 4, 5]. The performance under different measurement period was also studied. Papers in [3, 4, 5] include simulation results for L1 measurement period of 200 ms, 400 ms and 800 ms. And in [3] the measurement period was further extended to 1600 ms and 3200 ms. The conclusion from all these studies is that the measurement performance can be improved with increased L1 measurement period because more number of coherent averages is used per measurement period. Increase measurement period may be necessary especially for the UEs that operate under enhanced coverage. 
The simulation results from different companies have been summarized in [7]. Based on these results an LS response was sent in [6]. At last meeting a way forward document including proposals for measurement requirements was approved.  For normal coverage, the agreement was as follows:
· “Rel-12 category 0 RSRP/RSRQ measurement accuracy requirements are reused.”
And for enhanced coverage:
· “Rel-12 category 0 absolute RSRP accuracy requirements is reused down to -12 dB SNR for AWGN. 
· For SNR levels <-12 dB down to FFS, absolute RSRP accuracy is relaxed by 1.0 dB for baseband (i.e. +/- 8dB requirement) for AWGN.
· Rel-12 category 0 relative RSRP accuracy requirements is reused down to -12 dB SNR. 
· For SNR levels <-12 dB down to FFS, relative RSRP accuracy is relaxed by 1.0 dB (i.e. +/-5dB requirement) for AWGN.”

As can be noted in above agreements, the minimum SNR level to which the accuracy requirements are applicable is set as FFS. In this contribution we discuss and provide our view on the topic. 

Minimum SNR Level
Rel-12 category 0 RRM requirements are defined for SNR levels down to -6 dB as follows:
Table 1: RSRP Intra frequency absolute accuracy for UE category 0 

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	(7
	(10
	(-6 dB
	FDD_A, TDD_A
	-121
	N/A
	-70

	
	
	
	FDD_C, TDD_C
	-120
	N/A
	-70

	
	
	
	FDD_D
	-119.5
	N/A
	-70

	
	
	
	FDD_E, TDD_E
	-119
	N/A
	-70

	
	
	
	FDD_F
	-118.5
	N/A
	-70

	
	
	
	FDD_G
	-118
	N/A
	-70

	
	
	
	FDD_H
	-117.5
	N/A
	-70

	
	
	
	FDD_N
	-114.5
	N/A
	-70

	(9
	(12
	(-6 dB
	FDD_A, TDD_A, FDD_C, TDD_C, FDD_D, FDD_E, TDD_E, FDD_F, FDD_G, FDD_H, FDD_N
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 3:
E-UTRA operating band groups are as defined in Section 3.5.


The conclusion on the RRM measurement performance discussion was that for enhanced coverage, the Rel-12 category 0 accuracy requirements can be reused down to -12 dB SNR. This means the absolute RSRP accuracy requirements in Table Table 9.1.13.1-1, relative RSRP accuracy requirements in Table 9.1.13.2-1 and RSRQ accuracy requirements in Table 9.1.13.3-1 are applicable down to -12 dB of Ês/Iot also for Rel-13 MTC UEs. A relaxation of 1 dB of absolute and relative accuracy RSRP measurements for Ês/Iot<-12 dB was agreed in [2].  This means an inaccuracy of +/- 8 dB for absolute RSRP measurement and +/- 5 dB for relative RSRP measurement. 

[image: image1.png]RSRP absolute accuracy (dB)

RSRP abs. accuracy with coverage enhancement (AWGN, 1x1)
e Ericsson RSRP accuracy, per=400, S
180 e Huawel RSRP accuracy), per=200, SF-10
170 — @ — Huawei RSRP accuracy, per=200, SF=20
’ —e— Intel RSRP accuracy, per=200, SF=2

16,0 — @ — Intel RSRP accuracy, per=400, SF=4
15,0 —%— LG RSRP accuracy, per=400, SF=
14,0 = = & == L6 RSRP accuracy, per=800, S
13,0 —e— Mediatek RSRP accuracy, per=400, SF=L
12,0 — m— Nokia Networks RSRP accuracy, per=800, SF=1
11’0 ~—@— Nokia Networks RSRP accuracy, per=200, SF=2
100 Nokia Networks RSRP accuracy, per=400, SF=2
¢ —&— Samsung RSRP accuracy, per=400, S
9,0 — m— amsung RSRP accuracy, per=200, §
80 Samsuing RSRP accuracy, per=400, S
7,0 . —e— Qualcomm RSRP accuracy, per=400, SF=1
6.0 Seal — @~ Qualcomm RSRP accuracy, per=800, S
50 = —o— CATT RSRP accuracy, per-800,SF=1
4,0
30
20
1,0
0,0
-21 -18 -15 -12 -9 -6 0





Figure 1 shows the summary of absolute RSRP results from different companies for AWGN channel assuming different estimation techniques [7]. It is observed from this figure that down to -15 dB of SNR the bias is kept below 5.5 dB when an enhanced estimation technique is used. This figure confirms that the good accuracy can be maintained when measurements are performed over consecutive subframes and also when measured over longer period. At SNR of -15 dB, the inaccuracy can be kept below the 8 dB even if an RF margin of 2.5 dB is assumed. Thus it is proposed that the minimum SNR level down to which the new requirements apply are defined as -15 dB.

Figure 2 below shows the relative RSRP results from different companies for AWGN channel assuming different estimation techniques in [7]. Similar to absolute RSRP, it is observed from this figure that a maximum inaccuracy of 5 dB can be maintained when enhanced estimation techniques are used. Examples of enhanced estimation techniques in this case are measurements performed over consecutive subframes and increased measurement period. It is notable that RF margin does not need to be considered for the relative RSRP. 
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Thus we propose that the minimum SNR level to which the accuracy requirements are applicable are changed from FFS to -15 dB.

· Proposal #1: Minimum SNR level to which the new accuracy requirements are applicable are changed from FFS to -15 dB. 
3 Conclusion
In this paper, we discuss minimum SNR level for enhanced coverage. This level was agreed as FFS in [2] and in this paper we have provided some background information and discussions. Based on that, we make the following proposal: 
· Proposal #1: Minimum SNR level to which the new accuracy requirements are applicable are changed from FFS to -15 dB. 
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baseline AWGN

		

		Company:		Ericsson

		Ref:

		Meas. period:

		Meas. interval:

		SNR (dB)		Δ RSRP, 5% (dB)		Ericsson Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		Ericsson Δ RSRP, max[50-5,95-50]%		Ericsson RSRP accuracy

		Company:		Huawei

		Ref:		R4-152935

		Meas. period:		200

		Meas. interval:		40

		SNR (dB)		Δ RSRP, 5%		Huawei Δ RSRP, 50%		Δ RSRP, 95%		Huawei Δ RSRP, max[50-5,95-50]%		Huawei RSRP accuracy
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		-9.0		-5.8		0.0		2.8		5.8		5.8

		-12.0		-7.8		0.5		4.0		8.3		8.8

		-15.0		-7.0		2.0		6.0		9.0		11.0

		-18.0		-5.0		4.0		8.6		9.0		13.0

		Company:		Intel

		Ref:		R4-154134

		Meas. period:		200

		Meas. interval:		40

		SNR (dB)		Δ RSRP, 5% (dB)		Intel Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		Intel Δ RSRP, max[50-5,95-50]%		Intel RSRP accuracy

		0.0		-0.8		0.0		0.6		0.8		0.8

		-9.0				1.4				1.3		2.7

		-18.0				8.2				1.3		9.5

		Company:		LG

		Ref:		R4-153187
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		Ref:

		Meas. period:

		Meas. interval:

		SNR (dB)		Δ RSRP, 5% (dB)		Qualcomm Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		Qualcomm Δ RSRP, max[50-5,95-50]%		Qualcomm RSRP accuracy

		Company:		Samsung

		Ref:		R4-153295

		Meas. period:		200

		Meas. interval:		40

		SNR (dB)		Δ RSRP, 5% (dB)		Samsung Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		Samsung Δ RSRP, max[50-5,95-50]%		Samsung RSRP accuracy

		0.0		-0.8		0.0		0.7		0.8		0.8

		-6.0		-1.9		0.0		1.5		1.9		1.9

		-9.0		-3.4		0.1		2.2		3.5		3.6

		-12.0		-4.7		0.6		3.4		5.3		5.9

		-15.0		-3.4		2.1		5.3		5.5		7.6

		-18.0		-1.2		4.6		7.8		5.8		10.4

		Company:		CATT

		Ref:		R4-154384

		Meas. period:		200

		Meas. interval:		40

		SNR (dB)		Δ RSRP, 5% (dB)		CATT Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		CATT Δ RSRP, max[50-5,95-50]%		CATT RSRP accuracy

		0.0				0.0				0.7		0.7

		-3.0				0.0				1.0		1.0

		-6.0				0.1				1.4		1.5

		-9.0				0.4				1.8		2.2

		-12.0				0.6				2.5		3.1
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		-18.0				2.6				3.4		6.0
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		SNR (dB)		Δ RSRP, 5% (dB)		Huawei Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		Huawei Δ RSRP, max[50-5,95-50]%		Huawei RSRP accuracy

		0.0		-2.0		0.0		1.8		2.0		2.0

		-3.0		-2.2		0.0		2.4		2.4		2.4

		-6.0		-4.4		0.0		4.2		4.4		4.4

		-9.0		-5.6		0.2		6.0		5.8		6.0

		-12.0		-6.0		1.2		8.8		7.6		8.8

		-15.0		-6.0		2.2		12.2		10.0		12.2

		-18.0		-5.0		4.8		16.0		11.2		16.0

		Company:		Intel

		Ref:		R4-152778

		Meas. period:		200

		Meas. interval:		50

		SNR (dB)		Δ RSRP, 5% (dB)		Intel Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		Intel Δ RSRP, max[50-5,95-50]%		Intel RSRP accuracy

		0.0		-0.7		0.1		1.1		1.0		1.1

		-12.0		0.7		3.5		8.5		5.0		8.5

		-21.0		7.6		11.2		17.1		5.9		17.1

		Company:		LG

		Ref:		R4-153187

		Meas. period:		200

		Meas. interval:		40

		SNR (dB)		Δ RSRP, 5% (dB)		LG Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		LG Δ RSRP, max[50-5,95-50]%		LG RSRP accuracy

		0.0		-0.3		0.1		0.6		0.5		0.6

		-3.0		-0.4		0.1		0.8		0.6		0.8

		-6.0		-0.6		0.2		1.1		0.9		1.1

		-9.0		-0.6		0.4		1.7		1.2		1.7
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Samsung Δ RSRP, max[50-5,95-50]%

Ericsson Δ RSRP, max[50-5,95-50]%

SNR (dB)

RSRP relative accuracy (dB)

Baseline results: RSRP rel. accuracy (EPA-5Hz Low, 1x1)



		



Huawei RSRP accuracy

Intel RSRP accuracy

LG RSRP accuracy

Samsung RSRP accuracy

Ericsson RSRP accuracy

SNR (dB)

RSRP absolute accuracy (dB)

Baseline results: RSRP abs. accuracy (EPA-5Hz Low, 1x1)



		

		Company:		Ericsson

		Ref:		R4-151486

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		2

		SNR (dB)		Δ RSRP, 5% (dB)		Ericsson ΔRSRP, 50%, per=400, SF=2		Δ RSRP, 95% (dB)		Ericsson Δ RSRP, max[50-5,95-50]%, per=400, SF=2		Ericsson RSRP accuracy, per=400, SF=2

		0		-0.31		0.0		0.37		0.3		0.4

		-1		-0.31		0.0		0.40		0.4		0.4

		-2		-0.35		0.0		0.44		0.4		0.4

		-3		-0.38		0.1		0.52		0.5		0.5

		-4		-0.43		0.1		0.64		0.5		0.6

		-5		-0.47		0.1		0.69		0.6		0.7

		-6		-0.58		0.1		0.78		0.7		0.8

		-7		-0.46		0.2		0.88		0.7		0.9

		-8		-0.51		0.3		1.03		0.8		1.0

		-9		-0.63		0.2		1.12		0.9		1.1

		-10		-0.61		0.4		1.32		1.0		1.3

		-11		-0.55		0.5		1.52		1.0		1.5

		-12		-0.58		0.6		1.72		1.2		1.7

		-13		-0.65		0.7		1.99		1.3		2.0

		-14		-0.60		0.9		2.35		1.5		2.4

		-15		-0.54		1.0		2.64		1.6		2.6

		-16		-0.26		1.3		2.87		1.6		2.9

		-17		-0.06		1.7		3.39		1.7		3.4

		-18		0.33		2.0		3.70		1.7		3.7

		Company:		Huawei

		Ref:		R4-154750

		Meas. period:		200

		Meas. interval:		40

		Comb SF num:		10

		SNR (dB)		Δ RSRP, 5%		Huawei ΔRSRP, 50%, per=200, SF=10		Δ RSRP, 95% (dB)		Huawei Δ RSRP, max[50-5,95-50]%, per=200, SF=10		Huawei RSRP accuracy, per=200, SF=10

		0.0				0.0				0.2		0.2

		-3.0				0.0				0.4		0.4

		-6.0				0.1				0.6		0.7

		-9.0				0.2				1.1		1.3

		-12.0				0.7				2.2		2.8

		-15.0				1.8				4.4		6.2

		-18.0				1.4				5.6		7.0

		Meas. period:		200

		Meas. interval:		40

		Comb SF num:		20

		SNR (dB)		Δ RSRP, 5%		Huawei ΔRSRP, 50%, per=200, SF=20		Δ RSRP, 95% (dB)		Huawei Δ RSRP, max[50-5,95-50]%, per=200, SF=20		Huawei RSRP accuracy, per=200, SF=20

		0.0				0.0				0.2		0.2

		-3.0				0.0				0.3		0.3

		-6.0				0.0				0.4		0.4

		-9.0				0.0				0.7		0.8

		-12.0				0.2				1.3		1.5

		-15.0				0.9				3.0		4.0

		-18.0				1.6				4.9		6.6

		Company:		Intel

		Ref:		R4-154134

		Meas. period:		200

		Meas. interval:		40

		Comb SF num:		2

		SNR (dB)		Δ RSRP, 5%		Intel ΔRSRP, 50%, per=200, SF=2		Δ RSRP, 95% (dB)		Intel Δ RSRP, max[50-5,95-50]%, per=200, SF=2		Intel RSRP accuracy, per=200, SF=2

		0.0				0.0				0.5		0.5

		-9.0				0.3				1.2		1.5

		-18.0				5.4				1.5		6.9

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		4

		SNR (dB)		Δ RSRP, 5%		Intel ΔRSRP, 50%, per=400, SF=4		Δ RSRP, 95% (dB)		Intel Δ RSRP, max[50-5,95-50]%, per=400, SF=4		Intel RSRP accuracy, per=400, SF=4

		0.0				0.1				0.2		0.3

		-9.0				0.0				0.7		0.7

		-18.0				3.1				0.9		4.0

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		5

		SNR (dB)		Δ RSRP, 5%		Intel ΔRSRP, 50%, per=400, SF=5		Δ RSRP, 95% (dB)		Intel Δ RSRP, max[50-5,95-50]%, per=400, SF=5		Intel RSRP accuracy, per=400, SF=5

		0.0				0.0				0.2		0.2

		-9.0				0.0				0.6		0.6

		-18.0				2.3				1.2		3.5

		Company:		LG

		Ref:		R4-153187

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5%		LG ΔRSRP, 50%, per=400, SF=1		Δ RSRP, 95% (dB)		LG Δ RSRP, max[50-5,95-50]%, per=400, SF=1		LG RSRP accuracy, per=400, SF=1

		0.0		0.1		-0.2		0.4		0.6		0.4

		-3.0		0.1		-0.2		0.5		0.7		0.5

		-6.0		0.2		-0.3		0.7		1.0		0.7

		-9.0		0.5		-0.3		1.2		1.4		1.2

		-12.0		0.7		-0.2		1.7		1.9		1.7

		-15.0		1.5		0.4		2.6		2.2		2.6

		-18.0		2.8		1.5		4.0		2.5		4.0

		Meas. period:		600

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5%		LG ΔRSRP, 50%, per=600, SF=1		Δ RSRP, 95% (dB)		LG Δ RSRP, max[50-5,95-50]%, per=600, SF=1		LG RSRP accuracy, per=600, SF=1

		0.0		0.1		-0.1		0.3		0.5		0.3

		-3.0		0.1		-0.2		0.5		0.6		0.5

		-6.0		0.2		-0.2		0.6		0.8		0.6

		-9.0		0.5		-0.1		1.1		1.2		1.1

		-12.0		0.8		-0.1		1.5		1.6		1.5

		-15.0		1.5		0.6		2.4		1.7		2.4

		-18.0		2.8		1.8		3.8		2.0		3.8

		Meas. period:		800

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5%		LG ΔRSRP, 50%, per=800, SF=1		Δ RSRP, 95% (dB)		LG Δ RSRP, max[50-5,95-50]%, per=800, SF=1		LG RSRP accuracy, per=800, SF=1

		0.0		0.1		-0.1		0.3		0.4		0.3

		-3.0		0.1		-0.1		0.4		0.5		0.4

		-6.0		0.2		-0.1		0.6		0.7		0.6

		-9.0		0.5		0.0		1.0		1.0		1.0

		-12.0		0.8		0.1		1.4		1.3		1.4

		-15.0		1.5		0.8		2.3		1.5		2.3

		-18.0		2.8		1.9		3.7		1.7		3.7

		Company:		Mediatek

		Ref:		R4-153190

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Mediatek ΔRSRP, 50%, per=400, SF=1		Δ RSRP, 95% (dB)		Mediatek Δ RSRP, max[50-5,95-50]%, per=400, SF=1		Mediatek RSRP accuracy, per=400, SF=1

		-6.0		-0.7		0.2		1.0		0.9		1.0

		-8.0		-0.7		0.4		1.5		1.1		1.5

		-10.0		-0.7		0.6		1.8		1.3		1.8

		-12.0		-1.3		0.5		2.2		1.8		2.2

		-14.0		-2.0		0.3		2.6		2.3		2.6

		-16.0		-1.2		1.0		3.1		2.2		3.1

		-18.0		0.3		2.5		4.7		2.2		4.7

		Company:		Nokia Networks

		Ref:		R4-151922, R4-154949

		Meas. period:		800

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Nokia Networks ΔRSRP, 50%, per=800, SF=1		Δ RSRP, 95% (dB)		Nokia Networks Δ RSRP, max[50-5,95-50]%, per=800, SF=1		Nokia Networks RSRP accuracy, per=800, SF=1

		-3.0		-0.9		0.0		0.8		1.0		1.0

		-6.0		-1.8		0.1		1.4		1.9		2.0

		-9.2		-4.2		0.3		2.3		4.5		4.8

		-14.2		-3.1		2.2		5.4		5.3		7.6

		Meas. period:		1600

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Nokia Networks ΔRSRP, 50%, per=1600, SF=1		Δ RSRP, 95% (dB)		Nokia Networks Δ RSRP, max[50-5,95-50]%, per=1600, SF=1		Nokia Networks RSRP accuracy, per=1600, SF=1

		-3.0		-0.7		0.0		0.7		0.7		0.7

		-6.0		-1.3		0.1		1.1		1.4		1.5

		-9.2		-2.9		-0.1		1.9		2.8		2.8

		-14.2		-3.8		1.6		4.3		5.4		7.0

		Meas. period:		200

		Meas. interval:		40

		Comb SF num:		2

		SNR (dB)		Δ RSRP, 5% (dB)		Nokia Networks ΔRSRP, 50%, per=200, SF=2		Δ RSRP, 95% (dB)		Nokia Networks Δ RSRP, max[50-5,95-50]%, per=200, SF=2		Nokia Networks RSRP accuracy, per=200, SF=2

		-6.0		-0.8		0.2		1.0		0.9		1.1

		-10.0		-1.2		0.3		1.6		1.5		1.8

		-14.0		-1.6		0.8		2.6		2.4		3.1

		-18.0		-1.7		1.7		4.1		3.3		5.0

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		2

		SNR (dB)		Δ RSRP, 5% (dB)		Nokia Networks ΔRSRP, 50%, per=400, SF=2		Δ RSRP, 95% (dB)		Nokia Networks Δ RSRP, max[50-5,95-50]%, per=400, SF=2		Nokia Networks RSRP accuracy, per=400, SF=2

		-6.0		-0.5		0.1		0.7		0.7		0.8

		-10.0		-0.7		0.3		1.2		1.1		1.4

		-14.0		-0.7		0.9		2.1		1.6		2.4

		-18.0		-0.3		1.8		3.6		2.1		4.0

		Company:		Qualcomm

		Ref:		R4-153071

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Qualcomm ΔRSRP, 50%, per=400, SF=1		Δ RSRP, 95% (dB)		Qualcomm Δ RSRP, max[50-5,95-50]%, per=400, SF=1		Qualcomm RSRP accuracy, per=400, SF=1

		0.0		-0.8		0.1		0.8		0.9		1.0

		-5.0		-1.0		0.1		2.0		1.9		2.0

		-10.0		-3.6		0.1		2.4		3.7		3.8

		Meas. period:		800

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Qualcomm ΔRSRP, 50%, per=800, SF=1		Δ RSRP, 95% (dB)		Qualcomm Δ RSRP, max[50-5,95-50]%, per=800, SF=1		Qualcomm RSRP accuracy, per=800, SF=1

		0.0		-0.6		0.1		0.6		0.7		0.8

		-5.0		-0.9		0.1		1.4		1.3		1.4

		-10.0		-1.0		0.1		1.8		1.7		1.8

		Meas. period:		1600

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Qualcomm ΔRSRP, 50%, per=1600, SF=1		Δ RSRP, 95% (dB)		Qualcomm Δ RSRP, max[50-5,95-50]%, per=1600, SF=1		Qualcomm RSRP accuracy, per=1600, SF=1

		0.0		-0.1		0.2		0.4		0.3		0.5

		-5.0		-0.4		0.0		0.4		0.4		0.4

		-10.0		0.0		0.2		1.0		0.8		1.0

		Company:		Samsung

		Ref:		R4-153295

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Samsung ΔRSRP, 50%, per=400, SF=1		Δ RSRP, 95% (dB)		Samsung Δ RSRP, max[50-5,95-50]%, per=400, SF=1		Samsung RSRP accuracy, per=400, SF=1

		0.0		-0.5		0.0		0.5		0.5		0.5

		-6.0		-1.3		0.0		1.0		1.3		1.3

		-9.0		-2.3		0.0		1.7		2.3		2.3

		-12.0		-3.8		0.3		2.7		4.1		4.4

		-15.0		-4.5		1.3		4.2		5.8		7.1

		-18.0		-2.3		3.3		6.4		5.6		8.9

		Meas. period:		200

		Meas. interval:		40

		Comb SF num:		2

		SNR (dB)		Δ RSRP, 5% (dB)		Samsung ΔRSRP, 50%, per=200, SF=2		Δ RSRP, 95% (dB)		Samsung Δ RSRP, max[50-5,95-50]%, per=200, SF=2		Samsung RSRP accuracy, per=200, SF=2

		0.0		-0.5		0.0		0.5		0.5		0.5

		-6.0		-1.3		0.0		1.1		1.3		1.3

		-9.0		-2.3		0.1		1.7		2.4		2.5

		-12.0		-4.0		0.3		2.6		4.3		4.6

		-15.0		-4.5		1.2		4.2		5.7		6.9

		-18.0		-2.4		3.2		6.4		5.6		8.8

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		2

		SNR (dB)		Δ RSRP, 5% (dB)		Samsung ΔRSRP, 50%, per=400, SF=2		Δ RSRP, 95% (dB)		Samsung Δ RSRP, max[50-5,95-50]%, per=400, SF=2		Samsung RSRP accuracy, per=400, SF=2

		0.0		-0.4		0.0		0.3		0.4		0.4

		-6.0		-0.9		0.0		0.8		0.9		0.9

		-9.0		-1.5		0.0		1.2		1.5		1.5

		-12.0		-2.9		0.2		1.9		3.1		3.3

		-15.0		-4.4		0.7		3.3		5.1		5.8

		-18.0		-3.5		2.1		5.2		5.6		7.7

		Company:		CATT

		Ref:		R4-154384

		Meas. period:		800

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		CATT ΔRSRP, 50%, per=800, SF=1		Δ RSRP, 95% (dB)		CATT Δ RSRP, max[50-5,95-50]%, per=800, SF=1		CATT RSRP accuracy, per=800, SF=1

		0.0				0.1				0.3		0.4

		-3.0				0.1				0.5		0.6

		-6.0				0.2				0.7		0.9

		-9.0				0.6				0.8		1.4

		-12.0				1.2				1.0		2.2

		-15.0				1.9				1.4		3.3

		-18.0				3.4				1.5		4.9





		



Ericsson ΔRSRP, 50%, per=400, SF=2

Huawei ΔRSRP, 50%, per=200, SF=10

Huawei ΔRSRP, 50%, per=200, SF=20

Intel ΔRSRP, 50%, per=200, SF=2

Intel ΔRSRP, 50%, per=400, SF=4

LG ΔRSRP, 50%, per=400, SF=1

LG ΔRSRP, 50%, per=800, SF=1

Mediatek ΔRSRP, 50%, per=400, SF=1

Nokia Networks ΔRSRP, 50%, per=800, SF=1

Nokia Networks ΔRSRP, 50%, per=200, SF=2

Nokia Networks ΔRSRP, 50%, per=400, SF=2

Samsung ΔRSRP, 50%, per=400, SF=1

Samsung ΔRSRP, 50%, per=200, SF=2

Samsung ΔRSRP, 50%, per=400, SF=2

Qualcomm ΔRSRP, 50%, per=400, SF=1

Qualcomm ΔRSRP, 50%, per=800, SF=1

CATT ΔRSRP, 50%, per=800, SF=1

SNR (dB)

RSRP bias (dB)

RSRP bias with coverage enhancement (AWGN, 1x1)



		



Ericsson Δ RSRP, max[50-5,95-50]%, per=400, SF=2

Huawei Δ RSRP, max[50-5,95-50]%, per=200, SF=10

Huawei Δ RSRP, max[50-5,95-50]%, per=200, SF=20

Intel Δ RSRP, max[50-5,95-50]%, per=200, SF=2

Intel Δ RSRP, max[50-5,95-50]%, per=400, SF=4

LG Δ RSRP, max[50-5,95-50]%, per=400, SF=1

LG Δ RSRP, max[50-5,95-50]%, per=800, SF=1

Mediatek Δ RSRP, max[50-5,95-50]%, per=400, SF=1

Nokia Networks Δ RSRP, max[50-5,95-50]%, per=800, SF=1

Nokia Networks Δ RSRP, max[50-5,95-50]%, per=200, SF=2

Nokia Networks Δ RSRP, max[50-5,95-50]%, per=400, SF=2

Samsung Δ RSRP, max[50-5,95-50]%, per=400, SF=1

Samsung Δ RSRP, max[50-5,95-50]%, per=200, SF=2

Samsung Δ RSRP, max[50-5,95-50]%, per=400, SF=2

Qualcomm Δ RSRP, max[50-5,95-50]%, per=400, SF=1

Qualcomm Δ RSRP, max[50-5,95-50]%, per=800, SF=1

CATT Δ RSRP, max[50-5,95-50]%, per=800, SF=1

SNR (dB)

RSRP relative accuracy (dB)

RSRP rel. accuracy with coverage enhancement (AWGN, 1x1)



		



Ericsson RSRP accuracy, per=400, SF=2

Huawei RSRP accuracy, per=200, SF=10

Huawei RSRP accuracy, per=200, SF=20

Intel RSRP accuracy, per=200, SF=2

Intel RSRP accuracy, per=400, SF=4

LG RSRP accuracy, per=400, SF=1

LG RSRP accuracy, per=800, SF=1

Mediatek RSRP accuracy, per=400, SF=1

Nokia Networks RSRP accuracy, per=800, SF=1

Nokia Networks RSRP accuracy, per=200, SF=2

Nokia Networks RSRP accuracy, per=400, SF=2

Samsung RSRP accuracy, per=400, SF=1

Samsung RSRP accuracy, per=200, SF=2

Samsung RSRP accuracy, per=400, SF=2

Qualcomm RSRP accuracy, per=400, SF=1

Qualcomm RSRP accuracy, per=800, SF=1

CATT RSRP accuracy, per=800, SF=1

SNR (dB)

RSRP absolute accuracy (dB)

RSRP abs. accuracy with coverage enhancement (AWGN, 1x1)



		

		Company:		Ericsson

		Ref:		R4-151486

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		2

		SNR (dB)		Δ RSRP, 5% (dB)		Ericsson ΔRSRP, 50%, per=400, SF=2		Δ RSRP, 95% (dB)		Ericsson Δ RSRP, max[50-5,95-50]%, per=400, SF=2		Ericsson RSRP accuracy, per=400, SF=2

		0		-9.78		-4.7		0.37		5.1		9.8

		-1		-9.78		-4.7		0.40		5.1		9.8

		-2		-9.55		-4.6		0.44		5.0		9.6

		-3		-9.72		-4.6		0.52		5.1		9.7

		-4		-8.56		-4.0		0.64		4.6		8.6

		-5		-9.02		-4.2		0.69		4.9		9.0

		-6		-8.75		-4.0		0.78		4.8		8.7

		-7		-7.90		-3.5		0.88		4.4		7.9

		-8		-8.60		-3.8		1.03		4.8		8.6

		-9		-7.65		-3.3		1.12		4.4		7.7

		-10		-7.44		-3.1		1.32		4.4		7.4

		-11		-6.67		-2.6		1.52		4.1		6.7

		-12		-6.67		-2.5		1.72		4.2		6.7

		-13		-5.47		-1.7		1.99		3.7		5.5

		-14		-5.04		-1.3		2.35		3.7		5.0

		-15		-4.41		-0.9		2.64		3.5		4.4

		-16		-3.62		-0.4		2.87		3.2		3.6

		-17		-2.84		0.3		3.39		3.1		3.4

		-18		-2.14		0.8		3.70		2.9		3.7

		Company:		Huawei

		Ref:		R4-152935

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5%		Huawei ΔRSRP, 50%, per=400, SF=1		Δ RSRP, 95% (dB)		Huawei Δ RSRP, max[50-5,95-50]%, per=400, SF=1		Huawei RSRP accuracy, per=400, SF=1

		0.0								1.5

		-3.0								1.9

		-6.0								3.4

		-9.0								4.8

		-12.0								6.6

		-15.0								9.0

		-18.0								10.7

		Meas. period:		800

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5%		Huawei ΔRSRP, 50%, per=800, SF=1		Δ RSRP, 95% (dB)		Huawei Δ RSRP, max[50-5,95-50]%, per=800, SF=1		Huawei RSRP accuracy, per=800, SF=1

		0.0								0.2

		-3.0								0.0

		-6.0								0.4

		-9.0								0.8

		-12.0								1.6

		-15.0								4.0

		-18.0								7.0

		Meas. period:		1600

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5%		Huawei ΔRSRP, 50%, per=1600, SF=1		Δ RSRP, 95% (dB)		Huawei Δ RSRP, max[50-5,95-50]%, per=1600, SF=1		Huawei RSRP accuracy, per=1600, SF=1

		0.0								0.2

		-3.0								0.0

		-6.0								0.4

		-9.0								0.8

		-12.0								1.1

		-15.0								3.0

		-18.0								6.0

		Meas. period:		200

		Meas. interval:		40

		Comb SF num:		3

		SNR (dB)		Δ RSRP, 5%		Huawei ΔRSRP, 50%, per=200, SF=3		Δ RSRP, 95% (dB)		Huawei Δ RSRP, max[50-5,95-50]%, per=200, SF=3		Huawei RSRP accuracy, per=200, SF=3

		0.0								1.0

		-3.0								1.6

		-6.0								3.2

		-9.0								4.8

		-12.0								6.2

		-15.0								9.2

		-18.0								10.2

		Meas. period:		200

		Meas. interval:		40

		Comb SF num:		5

		SNR (dB)		Δ RSRP, 5%		Huawei ΔRSRP, 50%, per=200, SF=5		Δ RSRP, 95% (dB)		Huawei Δ RSRP, max[50-5,95-50]%, per=200, SF=5		Huawei RSRP accuracy, per=200, SF=5

		0.0								0.9

		-3.0								1.4

		-6.0								2.4

		-9.0								3.9

		-12.0								5.4

		-15.0								7.6

		-18.0								8.7

		Company:		Intel

		Ref:		R4-152778

		Meas. period:		200

		Meas. interval:		50

		Comb SF num:		2

		SNR (dB)		Δ RSRP, 5%		Intel ΔRSRP, 50%, per=200, SF=2		Δ RSRP, 95% (dB)		Intel Δ RSRP, max[50-5,95-50]%, per=200, SF=2		Intel RSRP accuracy, per=200, SF=2

		0.0		-2.1		-0.9		0		1.2		2.1

		-12.0		-1.2		1.6		4.6		3.0		4.6

		-21.0		4.6		8.6		13.6		5.0		13.6

		Company:		LG

		Ref:		R4-153187

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5%		LG ΔRSRP, 50%, per=400, SF=1		Δ RSRP, 95% (dB)		LG Δ RSRP, max[50-5,95-50]%, per=400, SF=1		LG RSRP accuracy, per=400, SF=1

		0.0		0.1		-0.2		0.4		0.6		0.8

		-3.0		0.1		-0.3		0.5		0.8		1.1

		-6.0		0.2		-0.3		0.8		1.1		1.4

		-9.0		0.4		-0.3		1.2		1.5		1.9

		-12.0		0.7		-0.2		1.8		2.0		2.2

		-15.0		1.4		0.2		3.0		2.8		3.0

		-18.0		2.6		0.8		4.8		3.9		4.8

		Meas. period:		600

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5%		LG ΔRSRP, 50%, per=600, SF=1		Δ RSRP, 95% (dB)		LG Δ RSRP, max[50-5,95-50]%, per=600, SF=1		LG RSRP accuracy, per=600, SF=1

		0.0		0.1		-0.1		0.3		0.5		0.6

		-3.0		0.1		-0.2		0.5		0.6		0.8

		-6.0		0.2		-0.2		0.7		0.9		1.1

		-9.0		0.4		-0.2		1.1		1.2		1.4

		-12.0		0.7		-0.0		1.6		1.6		1.6

		-15.0		1.4		0.4		2.7		2.3		2.7

		-18.0		2.6		1.1		4.2		3.1		4.2

		Meas. period:		800

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5%		LG ΔRSRP, 50%, per=800, SF=1		Δ RSRP, 95% (dB)		LG Δ RSRP, max[50-5,95-50]%, per=800, SF=1		LG RSRP accuracy, per=800, SF=1

		0.0		0.1		-0.1		0.3		0.4		0.5

		-3.0		0.1		-0.1		0.4		0.6		0.7

		-6.0		0.2		-0.1		0.6		0.8		0.9

		-9.0		0.4		-0.1		1.0		1.1		1.2

		-12.0		0.7		0.1		1.4		1.4		1.4

		-15.0		1.4		0.5		2.4		1.9		2.4

		-18.0		2.5		1.2		3.9		2.7		3.9

		Company:		Mediatek

		Ref:		R4-153190

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Mediatek ΔRSRP, 50%, per=400, SF=1		Δ RSRP, 95% (dB)		Mediatek Δ RSRP, max[50-5,95-50]%, per=400, SF=1		Mediatek RSRP accuracy, per=400, SF=1

		-6.0		-1.0		0.4		1.7		1.4		1.7

		-8.0		-0.8		0.6		2.0		1.4		2.0

		-10.0		-0.8		1.1		2.9		1.9		2.9

		-12.0		-0.8		1.4		3.5		2.2		3.5

		-14.0		-1.3		1.8		4.8		3.1		4.8

		-16.0		-4.0		1.1		6.2		5.1		6.2

		-18.0		-1.0		3.5		8.0		4.5		8.0

		Company:		Nokia Networks

		Ref:		R4-151922

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Nokia Networks ΔRSRP, 50%, per=400, SF=1		Δ RSRP, 95% (dB)		Nokia Networks Δ RSRP, max[50-5,95-50]%, per=400, SF=1		Nokia Networks RSRP accuracy, per=400, SF=1

		-3.0		-1.6		0.1		1.5		1.7		1.8

		-6.0		-3.0		0.2		2.5		3.1		3.3

		-9.2		-3.8		1.0		4.2		4.8		5.8

		-14.2		-1.7		4.0		8.9		5.7		9.7

		Meas. period:		800

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Nokia Networks ΔRSRP, 50%, per=800, SF=1		Δ RSRP, 95% (dB)		Nokia Networks Δ RSRP, max[50-5,95-50]%, per=800, SF=1		Nokia Networks RSRP accuracy, per=800, SF=1

		-3.0		-1.2		0.0		0.9		1.2		1.2

		-6.0		-2.2		0.2		1.9		2.4		2.5

		-9.2		-2.8		0.5		2.7		3.4		3.9

		-14.2		-3.3		2.5		5.9		5.8		8.3

		Meas. period:		1600

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Nokia Networks ΔRSRP, 50%, per=1600, SF=1		Δ RSRP, 95% (dB)		Nokia Networks Δ RSRP, max[50-5,95-50]%, per=1600, SF=1		Nokia Networks RSRP accuracy, per=1600, SF=1

		-3.0		-0.7		0.0		0.7		0.7		0.7

		-6.0		-1.3		0.1		1.1		1.3		1.4

		-9.2		-2.5		0.2		2.0		2.7		2.8

		-14.2		-3.9		1.7		4.6		5.7		7.4

		Company:		Qualcomm

		Ref:

		Meas. period:

		Meas. interval:

		Comb SF num:

		SNR (dB)		Δ RSRP, 5% (dB)		Qualcomm ΔRSRP, 50%, per=, SF=		Δ RSRP, 95% (dB)		Qualcomm Δ RSRP, max[50-5,95-50]%, per=, SF=		Qualcomm RSRP accuracy, per=, SF=

		Company:		Samsung

		Ref:		R4-153295

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Samsung ΔRSRP, 50%, per=400, SF=1		Δ RSRP, 95% (dB)		Samsung Δ RSRP, max[50-5,95-50]%, per=400, SF=1		Samsung RSRP accuracy, per=400, SF=1

		0.0		-0.7		0.0		0.6		0.7		0.7

		-6.0		-1.9		0.0		1.5		1.9		1.9

		-9.0		-3.1		0.2		2.4		3.3		3.5

		-12.0		-4.1		0.7		4.0		4.8		5.5

		-15.0		-3.5		2.0		6.2		5.5		7.5

		-18.0		-1.6		4.4		9.1		6.0		10.4

		Meas. period:		200

		Meas. interval:		40

		Comb SF num:		2

		SNR (dB)		Δ RSRP, 5% (dB)		Samsung ΔRSRP, 50%, per=200, SF=2		Δ RSRP, 95% (dB)		Samsung Δ RSRP, max[50-5,95-50]%, per=200, SF=2		Samsung RSRP accuracy, per=200, SF=2

		0.0		-0.8		0.0		0.7		0.8		0.8

		-6.0		-2.1		0.1		1.7		2.2		2.3

		-9.0		-3.2		0.3		3.0		3.5		3.8

		-12.0		-3.8		0.9		4.9		4.7		5.6

		-15.0		-3.5		2.3		7.5		5.8		8.1

		-18.0		-1.7		4.6		10.2		6.3		10.9

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		2

		SNR (dB)		Δ RSRP, 5% (dB)		Samsung ΔRSRP, 50%, per=400, SF=2		Δ RSRP, 95% (dB)		Samsung Δ RSRP, max[50-5,95-50]%, per=400, SF=2		Samsung RSRP accuracy, per=400, SF=2

		0.0		-0.5		0.0		0.4		0.5		0.5

		-6.0		-1.3		0.0		1.1		1.3		1.3

		-9.0		-2.2		0.1		1.8		2.3		2.4

		-12.0		-3.6		0.4		3.1		4.0		4.4

		-15.0		-4.2		1.2		4.9		5.4		6.6

		-18.0		-3.0		3.2		7.5		6.2		9.4





		



Ericsson ΔRSRP, 50%, per=400, SF=2

Intel ΔRSRP, 50%, per=200, SF=2

LG ΔRSRP, 50%, per=400, SF=1

LG ΔRSRP, 50%, per=600, SF=1

LG ΔRSRP, 50%, per=800, SF=1

Mediatek ΔRSRP, 50%, per=400, SF=1

Nokia Networks ΔRSRP, 50%, per=400, SF=1

Nokia Networks ΔRSRP, 50%, per=800, SF=1

Nokia Networks ΔRSRP, 50%, per=1600, SF=1

Samsung ΔRSRP, 50%, per=400, SF=1

Samsung ΔRSRP, 50%, per=200, SF=2

Samsung ΔRSRP, 50%, per=400, SF=2

SNR (dB)

RSRP bias (dB)

RSRP bias with coverage enhancement (EPA-5 Hz Low, 1x1)



		



Ericsson Δ RSRP, max[50-5,95-50]%, per=400, SF=2

Huawei Δ RSRP, max[50-5,95-50]%, per=400, SF=1

Huawei Δ RSRP, max[50-5,95-50]%, per=800, SF=1

Huawei Δ RSRP, max[50-5,95-50]%, per=1600, SF=1

Huawei Δ RSRP, max[50-5,95-50]%, per=200, SF=3

Huawei Δ RSRP, max[50-5,95-50]%, per=200, SF=5

Intel Δ RSRP, max[50-5,95-50]%, per=200, SF=2

LG Δ RSRP, max[50-5,95-50]%, per=400, SF=1

LG Δ RSRP, max[50-5,95-50]%, per=600, SF=1

LG Δ RSRP, max[50-5,95-50]%, per=800, SF=1

Mediatek Δ RSRP, max[50-5,95-50]%, per=400, SF=1

Nokia Networks Δ RSRP, max[50-5,95-50]%, per=400, SF=1

Nokia Networks Δ RSRP, max[50-5,95-50]%, per=800, SF=1

Nokia Networks Δ RSRP, max[50-5,95-50]%, per=1600, SF=1

Samsung Δ RSRP, max[50-5,95-50]%, per=400, SF=1

Samsung Δ RSRP, max[50-5,95-50]%, per=200, SF=2

Samsung Δ RSRP, max[50-5,95-50]%, per=400, SF=2

SNR (dB)

RSRP relative accuracy (dB)

RSRP rel. accuracy with coverage enhancement (EPA-5 Hz Low, 1x1)



		



Ericsson RSRP accuracy, per=400, SF=2

Intel RSRP accuracy, per=200, SF=2

LG RSRP accuracy, per=400, SF=1

LG RSRP accuracy, per=600, SF=1

LG RSRP accuracy, per=800, SF=1

Mediatek RSRP accuracy, per=400, SF=1

Nokia Networks RSRP accuracy, per=400, SF=1

Nokia Networks RSRP accuracy, per=800, SF=1

Nokia Networks RSRP accuracy, per=1600, SF=1

Samsung RSRP accuracy, per=400, SF=1

Samsung RSRP accuracy, per=200, SF=2

Samsung RSRP accuracy, per=400, SF=2

SNR (dB)

RSRP absolute accuracy (dB)

RSRP abs. accuracy with coverage enhancement (EPA-5 Hz Low, 1x1)
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Ericsson Δ RSRP, max[50-5,95-50]%, per=400, SF=2

Huawei Δ RSRP, max[50-5,95-50]%, per=200, SF=10

Huawei Δ RSRP, max[50-5,95-50]%, per=200, SF=20

Intel Δ RSRP, max[50-5,95-50]%, per=200, SF=2

Intel Δ RSRP, max[50-5,95-50]%, per=400, SF=4

LG Δ RSRP, max[50-5,95-50]%, per=400, SF=1

LG Δ RSRP, max[50-5,95-50]%, per=800, SF=1

Mediatek Δ RSRP, max[50-5,95-50]%, per=400, SF=1

Nokia Networks Δ RSRP, max[50-5,95-50]%, per=800, SF=1

Nokia Networks Δ RSRP, max[50-5,95-50]%, per=200, SF=2

Nokia Networks Δ RSRP, max[50-5,95-50]%, per=400, SF=2

Samsung Δ RSRP, max[50-5,95-50]%, per=400, SF=1

Samsung Δ RSRP, max[50-5,95-50]%, per=200, SF=2

Samsung Δ RSRP, max[50-5,95-50]%, per=400, SF=2

Qualcomm Δ RSRP, max[50-5,95-50]%, per=400, SF=1

Qualcomm Δ RSRP, max[50-5,95-50]%, per=800, SF=1

CATT Δ RSRP, max[50-5,95-50]%, per=800, SF=1

SNR (dB)

RSRP relative accuracy (dB)

RSRP rel. accuracy with coverage enhancement (AWGN, 1x1)
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baseline AWGN

		

		Company:		Ericsson

		Ref:

		Meas. period:

		Meas. interval:

		SNR (dB)		Δ RSRP, 5% (dB)		Ericsson Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		Ericsson Δ RSRP, max[50-5,95-50]%		Ericsson RSRP accuracy

		Company:		Huawei

		Ref:		R4-152935

		Meas. period:		200

		Meas. interval:		40

		SNR (dB)		Δ RSRP, 5%		Huawei Δ RSRP, 50%		Δ RSRP, 95%		Huawei Δ RSRP, max[50-5,95-50]%		Huawei RSRP accuracy

		0.0		-0.8		0.0		0.8		0.8		0.8

		-3.0		-1.2		0.0		1.0		1.2		1.2

		-6.0		-2.5		0.0		1.8		2.5		2.5

		-9.0		-5.8		0.0		2.8		5.8		5.8

		-12.0		-7.8		0.5		4.0		8.3		8.8

		-15.0		-7.0		2.0		6.0		9.0		11.0

		-18.0		-5.0		4.0		8.6		9.0		13.0

		Company:		Intel

		Ref:		R4-154134

		Meas. period:		200

		Meas. interval:		40

		SNR (dB)		Δ RSRP, 5% (dB)		Intel Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		Intel Δ RSRP, max[50-5,95-50]%		Intel RSRP accuracy

		0.0		-0.8		0.0		0.6		0.8		0.8

		-9.0				1.4				1.3		2.7

		-18.0				8.2				1.3		9.5

		Company:		LG

		Ref:		R4-153187

		Meas. period:		200

		Meas. interval:		40

		SNR (dB)		Δ RSRP, 5% (dB)		LG Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		LG Δ RSRP, max[50-5,95-50]%		LG RSRP accuracy

		0.0		-0.3		0.1		0.5		0.4		0.5

		-3.0		-0.4		0.1		0.7		0.5		0.7

		-6.0		-0.5		0.2		0.9		0.8		1.0

		-9.0		-0.6		0.5		1.4		1.1		1.6

		-12.0		-0.7		0.7		2.0		1.5		2.2

		-15.0		-0.2		1.5		3.0		1.7		3.2

		-18.0		1.0		2.8		4.4		1.8		4.5

		Company:		Mediatek

		Ref:

		Meas. period:

		Meas. interval:

		SNR (dB)		Δ RSRP, 5% (dB)		Mediatek Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		Mediatek Δ RSRP, max[50-5,95-50]%		Mediatek RSRP accuracy

		Company:		Nokia Networks

		Ref:		R4-151922, R4-154949

		Meas. period:		400

		Meas. interval:		80

		SNR (dB)		Δ RSRP, 5% (dB)		Nokia Networks Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		Nokia Networks Δ RSRP, max[50-5,95-50]%		Nokia Networks RSRP accuracy

		-3.0		-1.2		0.1		1.2		1.3		1.4

		-6.0		-2.9		0.1		1.8		3.0		3.1

		-9.2		-4.2		0.7		3.3		4.8		5.5

		-14.2		-2.4		3.2		6.6		5.6		8.9

		Company:		Qualcomm

		Ref:

		Meas. period:

		Meas. interval:

		SNR (dB)		Δ RSRP, 5% (dB)		Qualcomm Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		Qualcomm Δ RSRP, max[50-5,95-50]%		Qualcomm RSRP accuracy

		Company:		Samsung

		Ref:		R4-153295

		Meas. period:		200

		Meas. interval:		40

		SNR (dB)		Δ RSRP, 5% (dB)		Samsung Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		Samsung Δ RSRP, max[50-5,95-50]%		Samsung RSRP accuracy

		0.0		-0.8		0.0		0.7		0.8		0.8

		-6.0		-1.9		0.0		1.5		1.9		1.9

		-9.0		-3.4		0.1		2.2		3.5		3.6

		-12.0		-4.7		0.6		3.4		5.3		5.9

		-15.0		-3.4		2.1		5.3		5.5		7.6

		-18.0		-1.2		4.6		7.8		5.8		10.4

		Company:		CATT

		Ref:		R4-154384

		Meas. period:		200

		Meas. interval:		40

		SNR (dB)		Δ RSRP, 5% (dB)		CATT Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		CATT Δ RSRP, max[50-5,95-50]%		CATT RSRP accuracy

		0.0				0.0				0.7		0.7

		-3.0				0.0				1.0		1.0

		-6.0				0.1				1.4		1.5

		-9.0				0.4				1.8		2.2

		-12.0				0.6				2.5		3.1

		-15.0				1.3				3.0		4.3

		-18.0				2.6				3.4		6.0





baseline AWGN

		



Huawei Δ RSRP, 50%

Intel Δ RSRP, 50% (dB)

LG Δ RSRP, 50% (dB)

Samsung Δ RSRP, 50% (dB)

CATT Δ RSRP, 50% (dB)

Nokia Networks Δ RSRP, 50% (dB)

SNR (dB)

RSRP bias (dB)

Baseline results: RSRP bias (AWGN, 1x1)



baseline EPA-5

		



Huawei Δ RSRP, max[50-5,95-50]%

Intel Δ RSRP, max[50-5,95-50]%

LG Δ RSRP, max[50-5,95-50]%

Samsung Δ RSRP, max[50-5,95-50]%

CATT Δ RSRP, max[50-5,95-50]%

Nokia Networks Δ RSRP, max[50-5,95-50]%

SNR (dB)

RSRP relative accuracy (dB)

Baseline results: RSRP rel. accuracy (AWGN, 1x1)



coverage enh AWGN

		



Huawei RSRP accuracy

Intel RSRP accuracy

LG RSRP accuracy

Samsung RSRP accuracy

CATT RSRP accuracy

Nokia Networks RSRP accuracy

SNR (dB)

RSRP absolute accuracy (dB)

Baseline results: RSRP abs. accuracy (AWGN, 1x1)



coverage enh EPA-5

		

		Company:		Ericsson

		Ref:

		Meas. period:

		Meas. interval:

		SNR (dB)		Δ RSRP, 5% (dB)		Ericsson Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		Ericsson Δ RSRP, max[50-5,95-50]%		Ericsson RSRP accuracy

		Company:		Huawei

		Ref:		R4-152935

		Meas. period:		200

		Meas. interval:		40

		SNR (dB)		Δ RSRP, 5% (dB)		Huawei Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		Huawei Δ RSRP, max[50-5,95-50]%		Huawei RSRP accuracy

		0.0		-2.0		0.0		1.8		2.0		2.0

		-3.0		-2.2		0.0		2.4		2.4		2.4

		-6.0		-4.4		0.0		4.2		4.4		4.4

		-9.0		-5.6		0.2		6.0		5.8		6.0

		-12.0		-6.0		1.2		8.8		7.6		8.8

		-15.0		-6.0		2.2		12.2		10.0		12.2

		-18.0		-5.0		4.8		16.0		11.2		16.0

		Company:		Intel

		Ref:		R4-152778

		Meas. period:		200

		Meas. interval:		50

		SNR (dB)		Δ RSRP, 5% (dB)		Intel Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		Intel Δ RSRP, max[50-5,95-50]%		Intel RSRP accuracy

		0.0		-0.7		0.1		1.1		1.0		1.1

		-12.0		0.7		3.5		8.5		5.0		8.5

		-21.0		7.6		11.2		17.1		5.9		17.1

		Company:		LG

		Ref:		R4-153187

		Meas. period:		200

		Meas. interval:		40

		SNR (dB)		Δ RSRP, 5% (dB)		LG Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		LG Δ RSRP, max[50-5,95-50]%		LG RSRP accuracy

		0.0		-0.3		0.1		0.6		0.5		0.6

		-3.0		-0.4		0.1		0.8		0.6		0.8

		-6.0		-0.6		0.2		1.1		0.9		1.1

		-9.0		-0.6		0.4		1.7		1.2		1.7

		-12.0		-0.6		0.7		2.6		1.9		2.6

		-15.0		-0.3		1.5		4.1		2.6		4.1

		-18.0		0.2		2.7		6.2		3.5		6.2

		Company:		Mediatek

		Ref:

		Meas. period:

		Meas. interval:

		SNR (dB)		Δ RSRP, 5% (dB)		Mediatek Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		Mediatek Δ RSRP, max[50-5,95-50]%		Mediatek RSRP accuracy

		Company:		Nokia Networks

		Ref:

		Meas. period:		200

		Meas. interval:

		SNR (dB)		Δ RSRP, 5% (dB)		Nokia Networks Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		Nokia Networks Δ RSRP, max[50-5,95-50]%		Nokia Networks RSRP accuracy

		Company:		Qualcomm

		Ref:

		Meas. period:		200

		Meas. interval:

		SNR (dB)		Δ RSRP, 5% (dB)		Qualcomm Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		Qualcomm Δ RSRP, max[50-5,95-50]%		Qualcomm RSRP accuracy

		Company:		Samsung

		Ref:		R4-153295

		Meas. period:		200

		Meas. interval:		40

		SNR (dB)		Δ RSRP, 5% (dB)		Samsung Δ RSRP, 50% (dB)		Δ RSRP, 95% (dB)		Samsung Δ RSRP, max[50-5,95-50]%		Samsung RSRP accuracy

		0.0		-1.1		0.0		1.0		1.1		1.1

		-6.0		-2.8		0.1		2.4		2.9		3.0

		-9.0		-3.8		0.4		3.9		4.2		4.6

		-12.0		-3.9		1.5		6.3		5.4		6.9

		-15.0		-2.7		3.4		8.9		6.1		9.5

		-18.0		-0.4		5.9		11.9		6.3		12.2





coverage enh EPA-5

		



Huawei Δ RSRP, 50% (dB)

Intel Δ RSRP, 50% (dB)

LG Δ RSRP, 50% (dB)

Samsung Δ RSRP, 50% (dB)

Ericsson Δ RSRP, 50% (dB)

SNR (dB)

RSRP bias (dB)

Baseline results: RSRP bias (EPA-5Hz Low, 1x1)



		



Huawei Δ RSRP, max[50-5,95-50]%

Intel Δ RSRP, max[50-5,95-50]%

LG Δ RSRP, max[50-5,95-50]%

Samsung Δ RSRP, max[50-5,95-50]%

Ericsson Δ RSRP, max[50-5,95-50]%

SNR (dB)

RSRP relative accuracy (dB)

Baseline results: RSRP rel. accuracy (EPA-5Hz Low, 1x1)



		



Huawei RSRP accuracy

Intel RSRP accuracy

LG RSRP accuracy

Samsung RSRP accuracy

Ericsson RSRP accuracy

SNR (dB)

RSRP absolute accuracy (dB)

Baseline results: RSRP abs. accuracy (EPA-5Hz Low, 1x1)



		

		Company:		Ericsson

		Ref:		R4-151486

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		2

		SNR (dB)		Δ RSRP, 5% (dB)		Ericsson ΔRSRP, 50%, per=400, SF=2		Δ RSRP, 95% (dB)		Ericsson Δ RSRP, max[50-5,95-50]%, per=400, SF=2		Ericsson RSRP accuracy, per=400, SF=2

		0		-0.31		0.0		0.37		0.3		0.4

		-1		-0.31		0.0		0.40		0.4		0.4

		-2		-0.35		0.0		0.44		0.4		0.4

		-3		-0.38		0.1		0.52		0.5		0.5

		-4		-0.43		0.1		0.64		0.5		0.6

		-5		-0.47		0.1		0.69		0.6		0.7

		-6		-0.58		0.1		0.78		0.7		0.8

		-7		-0.46		0.2		0.88		0.7		0.9

		-8		-0.51		0.3		1.03		0.8		1.0

		-9		-0.63		0.2		1.12		0.9		1.1

		-10		-0.61		0.4		1.32		1.0		1.3

		-11		-0.55		0.5		1.52		1.0		1.5

		-12		-0.58		0.6		1.72		1.2		1.7

		-13		-0.65		0.7		1.99		1.3		2.0

		-14		-0.60		0.9		2.35		1.5		2.4

		-15		-0.54		1.0		2.64		1.6		2.6

		-16		-0.26		1.3		2.87		1.6		2.9

		-17		-0.06		1.7		3.39		1.7		3.4

		-18		0.33		2.0		3.70		1.7		3.7

		Company:		Huawei

		Ref:		R4-154750

		Meas. period:		200

		Meas. interval:		40

		Comb SF num:		10

		SNR (dB)		Δ RSRP, 5%		Huawei ΔRSRP, 50%, per=200, SF=10		Δ RSRP, 95% (dB)		Huawei Δ RSRP, max[50-5,95-50]%, per=200, SF=10		Huawei RSRP accuracy, per=200, SF=10

		0.0				0.0				0.2		0.2

		-3.0				0.0				0.4		0.4

		-6.0				0.1				0.6		0.7

		-9.0				0.2				1.1		1.3

		-12.0				0.7				2.2		2.8

		-15.0				1.8				4.4		6.2

		-18.0				1.4				5.6		7.0

		Meas. period:		200

		Meas. interval:		40

		Comb SF num:		20

		SNR (dB)		Δ RSRP, 5%		Huawei ΔRSRP, 50%, per=200, SF=20		Δ RSRP, 95% (dB)		Huawei Δ RSRP, max[50-5,95-50]%, per=200, SF=20		Huawei RSRP accuracy, per=200, SF=20

		0.0				0.0				0.2		0.2

		-3.0				0.0				0.3		0.3

		-6.0				0.0				0.4		0.4

		-9.0				0.0				0.7		0.8

		-12.0				0.2				1.3		1.5

		-15.0				0.9				3.0		4.0

		-18.0				1.6				4.9		6.6

		Company:		Intel

		Ref:		R4-154134

		Meas. period:		200

		Meas. interval:		40

		Comb SF num:		2

		SNR (dB)		Δ RSRP, 5%		Intel ΔRSRP, 50%, per=200, SF=2		Δ RSRP, 95% (dB)		Intel Δ RSRP, max[50-5,95-50]%, per=200, SF=2		Intel RSRP accuracy, per=200, SF=2

		0.0				0.0				0.5		0.5

		-9.0				0.3				1.2		1.5

		-18.0				5.4				1.5		6.9

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		4

		SNR (dB)		Δ RSRP, 5%		Intel ΔRSRP, 50%, per=400, SF=4		Δ RSRP, 95% (dB)		Intel Δ RSRP, max[50-5,95-50]%, per=400, SF=4		Intel RSRP accuracy, per=400, SF=4

		0.0				0.1				0.2		0.3

		-9.0				0.0				0.7		0.7

		-18.0				3.1				0.9		4.0

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		5

		SNR (dB)		Δ RSRP, 5%		Intel ΔRSRP, 50%, per=400, SF=5		Δ RSRP, 95% (dB)		Intel Δ RSRP, max[50-5,95-50]%, per=400, SF=5		Intel RSRP accuracy, per=400, SF=5

		0.0				0.0				0.2		0.2

		-9.0				0.0				0.6		0.6

		-18.0				2.3				1.2		3.5

		Company:		LG

		Ref:		R4-153187

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5%		LG ΔRSRP, 50%, per=400, SF=1		Δ RSRP, 95% (dB)		LG Δ RSRP, max[50-5,95-50]%, per=400, SF=1		LG RSRP accuracy, per=400, SF=1

		0.0		0.1		-0.2		0.4		0.6		0.4

		-3.0		0.1		-0.2		0.5		0.7		0.5

		-6.0		0.2		-0.3		0.7		1.0		0.7

		-9.0		0.5		-0.3		1.2		1.4		1.2

		-12.0		0.7		-0.2		1.7		1.9		1.7

		-15.0		1.5		0.4		2.6		2.2		2.6

		-18.0		2.8		1.5		4.0		2.5		4.0

		Meas. period:		600

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5%		LG ΔRSRP, 50%, per=600, SF=1		Δ RSRP, 95% (dB)		LG Δ RSRP, max[50-5,95-50]%, per=600, SF=1		LG RSRP accuracy, per=600, SF=1

		0.0		0.1		-0.1		0.3		0.5		0.3

		-3.0		0.1		-0.2		0.5		0.6		0.5

		-6.0		0.2		-0.2		0.6		0.8		0.6

		-9.0		0.5		-0.1		1.1		1.2		1.1

		-12.0		0.8		-0.1		1.5		1.6		1.5

		-15.0		1.5		0.6		2.4		1.7		2.4

		-18.0		2.8		1.8		3.8		2.0		3.8

		Meas. period:		800

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5%		LG ΔRSRP, 50%, per=800, SF=1		Δ RSRP, 95% (dB)		LG Δ RSRP, max[50-5,95-50]%, per=800, SF=1		LG RSRP accuracy, per=800, SF=1

		0.0		0.1		-0.1		0.3		0.4		0.3

		-3.0		0.1		-0.1		0.4		0.5		0.4

		-6.0		0.2		-0.1		0.6		0.7		0.6

		-9.0		0.5		0.0		1.0		1.0		1.0

		-12.0		0.8		0.1		1.4		1.3		1.4

		-15.0		1.5		0.8		2.3		1.5		2.3

		-18.0		2.8		1.9		3.7		1.7		3.7

		Company:		Mediatek

		Ref:		R4-153190

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Mediatek ΔRSRP, 50%, per=400, SF=1		Δ RSRP, 95% (dB)		Mediatek Δ RSRP, max[50-5,95-50]%, per=400, SF=1		Mediatek RSRP accuracy, per=400, SF=1

		-6.0		-0.7		0.2		1.0		0.9		1.0

		-8.0		-0.7		0.4		1.5		1.1		1.5

		-10.0		-0.7		0.6		1.8		1.3		1.8

		-12.0		-1.3		0.5		2.2		1.8		2.2

		-14.0		-2.0		0.3		2.6		2.3		2.6

		-16.0		-1.2		1.0		3.1		2.2		3.1

		-18.0		0.3		2.5		4.7		2.2		4.7

		Company:		Nokia Networks

		Ref:		R4-151922, R4-154949

		Meas. period:		800

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Nokia Networks ΔRSRP, 50%, per=800, SF=1		Δ RSRP, 95% (dB)		Nokia Networks Δ RSRP, max[50-5,95-50]%, per=800, SF=1		Nokia Networks RSRP accuracy, per=800, SF=1

		-3.0		-0.9		0.0		0.8		1.0		1.0

		-6.0		-1.8		0.1		1.4		1.9		2.0

		-9.2		-4.2		0.3		2.3		4.5		4.8

		-14.2		-3.1		2.2		5.4		5.3		7.6

		Meas. period:		1600

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Nokia Networks ΔRSRP, 50%, per=1600, SF=1		Δ RSRP, 95% (dB)		Nokia Networks Δ RSRP, max[50-5,95-50]%, per=1600, SF=1		Nokia Networks RSRP accuracy, per=1600, SF=1

		-3.0		-0.7		0.0		0.7		0.7		0.7

		-6.0		-1.3		0.1		1.1		1.4		1.5

		-9.2		-2.9		-0.1		1.9		2.8		2.8

		-14.2		-3.8		1.6		4.3		5.4		7.0

		Meas. period:		200

		Meas. interval:		40

		Comb SF num:		2

		SNR (dB)		Δ RSRP, 5% (dB)		Nokia Networks ΔRSRP, 50%, per=200, SF=2		Δ RSRP, 95% (dB)		Nokia Networks Δ RSRP, max[50-5,95-50]%, per=200, SF=2		Nokia Networks RSRP accuracy, per=200, SF=2

		-6.0		-0.8		0.2		1.0		0.9		1.1

		-10.0		-1.2		0.3		1.6		1.5		1.8

		-14.0		-1.6		0.8		2.6		2.4		3.1

		-18.0		-1.7		1.7		4.1		3.3		5.0

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		2

		SNR (dB)		Δ RSRP, 5% (dB)		Nokia Networks ΔRSRP, 50%, per=400, SF=2		Δ RSRP, 95% (dB)		Nokia Networks Δ RSRP, max[50-5,95-50]%, per=400, SF=2		Nokia Networks RSRP accuracy, per=400, SF=2

		-6.0		-0.5		0.1		0.7		0.7		0.8

		-10.0		-0.7		0.3		1.2		1.1		1.4

		-14.0		-0.7		0.9		2.1		1.6		2.4

		-18.0		-0.3		1.8		3.6		2.1		4.0

		Company:		Qualcomm

		Ref:		R4-153071

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Qualcomm ΔRSRP, 50%, per=400, SF=1		Δ RSRP, 95% (dB)		Qualcomm Δ RSRP, max[50-5,95-50]%, per=400, SF=1		Qualcomm RSRP accuracy, per=400, SF=1

		0.0		-0.8		0.1		0.8		0.9		1.0

		-5.0		-1.0		0.1		2.0		1.9		2.0

		-10.0		-3.6		0.1		2.4		3.7		3.8

		Meas. period:		800

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Qualcomm ΔRSRP, 50%, per=800, SF=1		Δ RSRP, 95% (dB)		Qualcomm Δ RSRP, max[50-5,95-50]%, per=800, SF=1		Qualcomm RSRP accuracy, per=800, SF=1

		0.0		-0.6		0.1		0.6		0.7		0.8

		-5.0		-0.9		0.1		1.4		1.3		1.4

		-10.0		-1.0		0.1		1.8		1.7		1.8

		Meas. period:		1600

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Qualcomm ΔRSRP, 50%, per=1600, SF=1		Δ RSRP, 95% (dB)		Qualcomm Δ RSRP, max[50-5,95-50]%, per=1600, SF=1		Qualcomm RSRP accuracy, per=1600, SF=1

		0.0		-0.1		0.2		0.4		0.3		0.5

		-5.0		-0.4		0.0		0.4		0.4		0.4

		-10.0		0.0		0.2		1.0		0.8		1.0

		Company:		Samsung

		Ref:		R4-153295

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Samsung ΔRSRP, 50%, per=400, SF=1		Δ RSRP, 95% (dB)		Samsung Δ RSRP, max[50-5,95-50]%, per=400, SF=1		Samsung RSRP accuracy, per=400, SF=1

		0.0		-0.5		0.0		0.5		0.5		0.5

		-6.0		-1.3		0.0		1.0		1.3		1.3

		-9.0		-2.3		0.0		1.7		2.3		2.3

		-12.0		-3.8		0.3		2.7		4.1		4.4

		-15.0		-4.5		1.3		4.2		5.8		7.1

		-18.0		-2.3		3.3		6.4		5.6		8.9

		Meas. period:		200

		Meas. interval:		40

		Comb SF num:		2

		SNR (dB)		Δ RSRP, 5% (dB)		Samsung ΔRSRP, 50%, per=200, SF=2		Δ RSRP, 95% (dB)		Samsung Δ RSRP, max[50-5,95-50]%, per=200, SF=2		Samsung RSRP accuracy, per=200, SF=2

		0.0		-0.5		0.0		0.5		0.5		0.5

		-6.0		-1.3		0.0		1.1		1.3		1.3

		-9.0		-2.3		0.1		1.7		2.4		2.5

		-12.0		-4.0		0.3		2.6		4.3		4.6

		-15.0		-4.5		1.2		4.2		5.7		6.9

		-18.0		-2.4		3.2		6.4		5.6		8.8

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		2

		SNR (dB)		Δ RSRP, 5% (dB)		Samsung ΔRSRP, 50%, per=400, SF=2		Δ RSRP, 95% (dB)		Samsung Δ RSRP, max[50-5,95-50]%, per=400, SF=2		Samsung RSRP accuracy, per=400, SF=2

		0.0		-0.4		0.0		0.3		0.4		0.4

		-6.0		-0.9		0.0		0.8		0.9		0.9

		-9.0		-1.5		0.0		1.2		1.5		1.5

		-12.0		-2.9		0.2		1.9		3.1		3.3

		-15.0		-4.4		0.7		3.3		5.1		5.8

		-18.0		-3.5		2.1		5.2		5.6		7.7

		Company:		CATT

		Ref:		R4-154384

		Meas. period:		800

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		CATT ΔRSRP, 50%, per=800, SF=1		Δ RSRP, 95% (dB)		CATT Δ RSRP, max[50-5,95-50]%, per=800, SF=1		CATT RSRP accuracy, per=800, SF=1

		0.0				0.1				0.3		0.4

		-3.0				0.1				0.5		0.6

		-6.0				0.2				0.7		0.9

		-9.0				0.6				0.8		1.4

		-12.0				1.2				1.0		2.2

		-15.0				1.9				1.4		3.3

		-18.0				3.4				1.5		4.9





		



Ericsson ΔRSRP, 50%, per=400, SF=2

Huawei ΔRSRP, 50%, per=200, SF=10

Huawei ΔRSRP, 50%, per=200, SF=20

Intel ΔRSRP, 50%, per=200, SF=2

Intel ΔRSRP, 50%, per=400, SF=4

LG ΔRSRP, 50%, per=400, SF=1

LG ΔRSRP, 50%, per=800, SF=1

Mediatek ΔRSRP, 50%, per=400, SF=1

Nokia Networks ΔRSRP, 50%, per=800, SF=1

Nokia Networks ΔRSRP, 50%, per=200, SF=2

Nokia Networks ΔRSRP, 50%, per=400, SF=2

Samsung ΔRSRP, 50%, per=400, SF=1

Samsung ΔRSRP, 50%, per=200, SF=2

Samsung ΔRSRP, 50%, per=400, SF=2

Qualcomm ΔRSRP, 50%, per=400, SF=1

Qualcomm ΔRSRP, 50%, per=800, SF=1

CATT ΔRSRP, 50%, per=800, SF=1

SNR (dB)

RSRP bias (dB)

RSRP bias with coverage enhancement (AWGN, 1x1)



		



Ericsson Δ RSRP, max[50-5,95-50]%, per=400, SF=2

Huawei Δ RSRP, max[50-5,95-50]%, per=200, SF=10

Huawei Δ RSRP, max[50-5,95-50]%, per=200, SF=20

Intel Δ RSRP, max[50-5,95-50]%, per=200, SF=2

Intel Δ RSRP, max[50-5,95-50]%, per=400, SF=4

LG Δ RSRP, max[50-5,95-50]%, per=400, SF=1

LG Δ RSRP, max[50-5,95-50]%, per=800, SF=1

Mediatek Δ RSRP, max[50-5,95-50]%, per=400, SF=1

Nokia Networks Δ RSRP, max[50-5,95-50]%, per=800, SF=1

Nokia Networks Δ RSRP, max[50-5,95-50]%, per=200, SF=2

Nokia Networks Δ RSRP, max[50-5,95-50]%, per=400, SF=2

Samsung Δ RSRP, max[50-5,95-50]%, per=400, SF=1

Samsung Δ RSRP, max[50-5,95-50]%, per=200, SF=2

Samsung Δ RSRP, max[50-5,95-50]%, per=400, SF=2

Qualcomm Δ RSRP, max[50-5,95-50]%, per=400, SF=1

Qualcomm Δ RSRP, max[50-5,95-50]%, per=800, SF=1

CATT Δ RSRP, max[50-5,95-50]%, per=800, SF=1

SNR (dB)

RSRP relative accuracy (dB)

RSRP rel. accuracy with coverage enhancement (AWGN, 1x1)



		



Ericsson RSRP accuracy, per=400, SF=2

Huawei RSRP accuracy, per=200, SF=10

Huawei RSRP accuracy, per=200, SF=20

Intel RSRP accuracy, per=200, SF=2

Intel RSRP accuracy, per=400, SF=4

LG RSRP accuracy, per=400, SF=1

LG RSRP accuracy, per=800, SF=1

Mediatek RSRP accuracy, per=400, SF=1

Nokia Networks RSRP accuracy, per=800, SF=1

Nokia Networks RSRP accuracy, per=200, SF=2

Nokia Networks RSRP accuracy, per=400, SF=2

Samsung RSRP accuracy, per=400, SF=1

Samsung RSRP accuracy, per=200, SF=2

Samsung RSRP accuracy, per=400, SF=2

Qualcomm RSRP accuracy, per=400, SF=1

Qualcomm RSRP accuracy, per=800, SF=1

CATT RSRP accuracy, per=800, SF=1

SNR (dB)

RSRP absolute accuracy (dB)

RSRP abs. accuracy with coverage enhancement (AWGN, 1x1)



		

		Company:		Ericsson

		Ref:		R4-151486

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		2

		SNR (dB)		Δ RSRP, 5% (dB)		Ericsson ΔRSRP, 50%, per=400, SF=2		Δ RSRP, 95% (dB)		Ericsson Δ RSRP, max[50-5,95-50]%, per=400, SF=2		Ericsson RSRP accuracy, per=400, SF=2

		0		-9.78		-4.7		0.37		5.1		9.8

		-1		-9.78		-4.7		0.40		5.1		9.8

		-2		-9.55		-4.6		0.44		5.0		9.6

		-3		-9.72		-4.6		0.52		5.1		9.7

		-4		-8.56		-4.0		0.64		4.6		8.6

		-5		-9.02		-4.2		0.69		4.9		9.0

		-6		-8.75		-4.0		0.78		4.8		8.7

		-7		-7.90		-3.5		0.88		4.4		7.9

		-8		-8.60		-3.8		1.03		4.8		8.6

		-9		-7.65		-3.3		1.12		4.4		7.7

		-10		-7.44		-3.1		1.32		4.4		7.4

		-11		-6.67		-2.6		1.52		4.1		6.7

		-12		-6.67		-2.5		1.72		4.2		6.7

		-13		-5.47		-1.7		1.99		3.7		5.5

		-14		-5.04		-1.3		2.35		3.7		5.0

		-15		-4.41		-0.9		2.64		3.5		4.4

		-16		-3.62		-0.4		2.87		3.2		3.6

		-17		-2.84		0.3		3.39		3.1		3.4

		-18		-2.14		0.8		3.70		2.9		3.7

		Company:		Huawei

		Ref:		R4-152935

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5%		Huawei ΔRSRP, 50%, per=400, SF=1		Δ RSRP, 95% (dB)		Huawei Δ RSRP, max[50-5,95-50]%, per=400, SF=1		Huawei RSRP accuracy, per=400, SF=1

		0.0								1.5

		-3.0								1.9

		-6.0								3.4

		-9.0								4.8

		-12.0								6.6

		-15.0								9.0

		-18.0								10.7

		Meas. period:		800

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5%		Huawei ΔRSRP, 50%, per=800, SF=1		Δ RSRP, 95% (dB)		Huawei Δ RSRP, max[50-5,95-50]%, per=800, SF=1		Huawei RSRP accuracy, per=800, SF=1

		0.0								0.2

		-3.0								0.0

		-6.0								0.4

		-9.0								0.8

		-12.0								1.6

		-15.0								4.0

		-18.0								7.0

		Meas. period:		1600

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5%		Huawei ΔRSRP, 50%, per=1600, SF=1		Δ RSRP, 95% (dB)		Huawei Δ RSRP, max[50-5,95-50]%, per=1600, SF=1		Huawei RSRP accuracy, per=1600, SF=1

		0.0								0.2

		-3.0								0.0

		-6.0								0.4

		-9.0								0.8

		-12.0								1.1

		-15.0								3.0

		-18.0								6.0

		Meas. period:		200

		Meas. interval:		40

		Comb SF num:		3

		SNR (dB)		Δ RSRP, 5%		Huawei ΔRSRP, 50%, per=200, SF=3		Δ RSRP, 95% (dB)		Huawei Δ RSRP, max[50-5,95-50]%, per=200, SF=3		Huawei RSRP accuracy, per=200, SF=3

		0.0								1.0

		-3.0								1.6

		-6.0								3.2

		-9.0								4.8

		-12.0								6.2

		-15.0								9.2

		-18.0								10.2

		Meas. period:		200

		Meas. interval:		40

		Comb SF num:		5

		SNR (dB)		Δ RSRP, 5%		Huawei ΔRSRP, 50%, per=200, SF=5		Δ RSRP, 95% (dB)		Huawei Δ RSRP, max[50-5,95-50]%, per=200, SF=5		Huawei RSRP accuracy, per=200, SF=5

		0.0								0.9

		-3.0								1.4

		-6.0								2.4

		-9.0								3.9

		-12.0								5.4

		-15.0								7.6

		-18.0								8.7

		Company:		Intel

		Ref:		R4-152778

		Meas. period:		200

		Meas. interval:		50

		Comb SF num:		2

		SNR (dB)		Δ RSRP, 5%		Intel ΔRSRP, 50%, per=200, SF=2		Δ RSRP, 95% (dB)		Intel Δ RSRP, max[50-5,95-50]%, per=200, SF=2		Intel RSRP accuracy, per=200, SF=2

		0.0		-2.1		-0.9		0		1.2		2.1

		-12.0		-1.2		1.6		4.6		3.0		4.6

		-21.0		4.6		8.6		13.6		5.0		13.6

		Company:		LG

		Ref:		R4-153187

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5%		LG ΔRSRP, 50%, per=400, SF=1		Δ RSRP, 95% (dB)		LG Δ RSRP, max[50-5,95-50]%, per=400, SF=1		LG RSRP accuracy, per=400, SF=1

		0.0		0.1		-0.2		0.4		0.6		0.8

		-3.0		0.1		-0.3		0.5		0.8		1.1

		-6.0		0.2		-0.3		0.8		1.1		1.4

		-9.0		0.4		-0.3		1.2		1.5		1.9

		-12.0		0.7		-0.2		1.8		2.0		2.2

		-15.0		1.4		0.2		3.0		2.8		3.0

		-18.0		2.6		0.8		4.8		3.9		4.8

		Meas. period:		600

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5%		LG ΔRSRP, 50%, per=600, SF=1		Δ RSRP, 95% (dB)		LG Δ RSRP, max[50-5,95-50]%, per=600, SF=1		LG RSRP accuracy, per=600, SF=1

		0.0		0.1		-0.1		0.3		0.5		0.6

		-3.0		0.1		-0.2		0.5		0.6		0.8

		-6.0		0.2		-0.2		0.7		0.9		1.1

		-9.0		0.4		-0.2		1.1		1.2		1.4

		-12.0		0.7		-0.0		1.6		1.6		1.6

		-15.0		1.4		0.4		2.7		2.3		2.7

		-18.0		2.6		1.1		4.2		3.1		4.2

		Meas. period:		800

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5%		LG ΔRSRP, 50%, per=800, SF=1		Δ RSRP, 95% (dB)		LG Δ RSRP, max[50-5,95-50]%, per=800, SF=1		LG RSRP accuracy, per=800, SF=1

		0.0		0.1		-0.1		0.3		0.4		0.5

		-3.0		0.1		-0.1		0.4		0.6		0.7

		-6.0		0.2		-0.1		0.6		0.8		0.9

		-9.0		0.4		-0.1		1.0		1.1		1.2

		-12.0		0.7		0.1		1.4		1.4		1.4

		-15.0		1.4		0.5		2.4		1.9		2.4

		-18.0		2.5		1.2		3.9		2.7		3.9

		Company:		Mediatek

		Ref:		R4-153190

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Mediatek ΔRSRP, 50%, per=400, SF=1		Δ RSRP, 95% (dB)		Mediatek Δ RSRP, max[50-5,95-50]%, per=400, SF=1		Mediatek RSRP accuracy, per=400, SF=1

		-6.0		-1.0		0.4		1.7		1.4		1.7

		-8.0		-0.8		0.6		2.0		1.4		2.0

		-10.0		-0.8		1.1		2.9		1.9		2.9

		-12.0		-0.8		1.4		3.5		2.2		3.5

		-14.0		-1.3		1.8		4.8		3.1		4.8

		-16.0		-4.0		1.1		6.2		5.1		6.2

		-18.0		-1.0		3.5		8.0		4.5		8.0

		Company:		Nokia Networks

		Ref:		R4-151922

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Nokia Networks ΔRSRP, 50%, per=400, SF=1		Δ RSRP, 95% (dB)		Nokia Networks Δ RSRP, max[50-5,95-50]%, per=400, SF=1		Nokia Networks RSRP accuracy, per=400, SF=1

		-3.0		-1.6		0.1		1.5		1.7		1.8

		-6.0		-3.0		0.2		2.5		3.1		3.3

		-9.2		-3.8		1.0		4.2		4.8		5.8

		-14.2		-1.7		4.0		8.9		5.7		9.7

		Meas. period:		800

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Nokia Networks ΔRSRP, 50%, per=800, SF=1		Δ RSRP, 95% (dB)		Nokia Networks Δ RSRP, max[50-5,95-50]%, per=800, SF=1		Nokia Networks RSRP accuracy, per=800, SF=1

		-3.0		-1.2		0.0		0.9		1.2		1.2

		-6.0		-2.2		0.2		1.9		2.4		2.5

		-9.2		-2.8		0.5		2.7		3.4		3.9

		-14.2		-3.3		2.5		5.9		5.8		8.3

		Meas. period:		1600

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Nokia Networks ΔRSRP, 50%, per=1600, SF=1		Δ RSRP, 95% (dB)		Nokia Networks Δ RSRP, max[50-5,95-50]%, per=1600, SF=1		Nokia Networks RSRP accuracy, per=1600, SF=1

		-3.0		-0.7		0.0		0.7		0.7		0.7

		-6.0		-1.3		0.1		1.1		1.3		1.4

		-9.2		-2.5		0.2		2.0		2.7		2.8

		-14.2		-3.9		1.7		4.6		5.7		7.4

		Company:		Qualcomm

		Ref:

		Meas. period:

		Meas. interval:

		Comb SF num:

		SNR (dB)		Δ RSRP, 5% (dB)		Qualcomm ΔRSRP, 50%, per=, SF=		Δ RSRP, 95% (dB)		Qualcomm Δ RSRP, max[50-5,95-50]%, per=, SF=		Qualcomm RSRP accuracy, per=, SF=

		Company:		Samsung

		Ref:		R4-153295

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		1

		SNR (dB)		Δ RSRP, 5% (dB)		Samsung ΔRSRP, 50%, per=400, SF=1		Δ RSRP, 95% (dB)		Samsung Δ RSRP, max[50-5,95-50]%, per=400, SF=1		Samsung RSRP accuracy, per=400, SF=1

		0.0		-0.7		0.0		0.6		0.7		0.7

		-6.0		-1.9		0.0		1.5		1.9		1.9

		-9.0		-3.1		0.2		2.4		3.3		3.5

		-12.0		-4.1		0.7		4.0		4.8		5.5

		-15.0		-3.5		2.0		6.2		5.5		7.5

		-18.0		-1.6		4.4		9.1		6.0		10.4

		Meas. period:		200

		Meas. interval:		40

		Comb SF num:		2

		SNR (dB)		Δ RSRP, 5% (dB)		Samsung ΔRSRP, 50%, per=200, SF=2		Δ RSRP, 95% (dB)		Samsung Δ RSRP, max[50-5,95-50]%, per=200, SF=2		Samsung RSRP accuracy, per=200, SF=2

		0.0		-0.8		0.0		0.7		0.8		0.8

		-6.0		-2.1		0.1		1.7		2.2		2.3

		-9.0		-3.2		0.3		3.0		3.5		3.8

		-12.0		-3.8		0.9		4.9		4.7		5.6

		-15.0		-3.5		2.3		7.5		5.8		8.1

		-18.0		-1.7		4.6		10.2		6.3		10.9

		Meas. period:		400

		Meas. interval:		40

		Comb SF num:		2

		SNR (dB)		Δ RSRP, 5% (dB)		Samsung ΔRSRP, 50%, per=400, SF=2		Δ RSRP, 95% (dB)		Samsung Δ RSRP, max[50-5,95-50]%, per=400, SF=2		Samsung RSRP accuracy, per=400, SF=2

		0.0		-0.5		0.0		0.4		0.5		0.5

		-6.0		-1.3		0.0		1.1		1.3		1.3

		-9.0		-2.2		0.1		1.8		2.3		2.4

		-12.0		-3.6		0.4		3.1		4.0		4.4

		-15.0		-4.2		1.2		4.9		5.4		6.6

		-18.0		-3.0		3.2		7.5		6.2		9.4





		



Ericsson ΔRSRP, 50%, per=400, SF=2

Intel ΔRSRP, 50%, per=200, SF=2

LG ΔRSRP, 50%, per=400, SF=1

LG ΔRSRP, 50%, per=600, SF=1

LG ΔRSRP, 50%, per=800, SF=1

Mediatek ΔRSRP, 50%, per=400, SF=1

Nokia Networks ΔRSRP, 50%, per=400, SF=1

Nokia Networks ΔRSRP, 50%, per=800, SF=1

Nokia Networks ΔRSRP, 50%, per=1600, SF=1

Samsung ΔRSRP, 50%, per=400, SF=1

Samsung ΔRSRP, 50%, per=200, SF=2

Samsung ΔRSRP, 50%, per=400, SF=2

SNR (dB)

RSRP bias (dB)

RSRP bias with coverage enhancement (EPA-5 Hz Low, 1x1)



		



Ericsson Δ RSRP, max[50-5,95-50]%, per=400, SF=2

Huawei Δ RSRP, max[50-5,95-50]%, per=400, SF=1

Huawei Δ RSRP, max[50-5,95-50]%, per=800, SF=1

Huawei Δ RSRP, max[50-5,95-50]%, per=1600, SF=1

Huawei Δ RSRP, max[50-5,95-50]%, per=200, SF=3

Huawei Δ RSRP, max[50-5,95-50]%, per=200, SF=5

Intel Δ RSRP, max[50-5,95-50]%, per=200, SF=2

LG Δ RSRP, max[50-5,95-50]%, per=400, SF=1

LG Δ RSRP, max[50-5,95-50]%, per=600, SF=1

LG Δ RSRP, max[50-5,95-50]%, per=800, SF=1

Mediatek Δ RSRP, max[50-5,95-50]%, per=400, SF=1

Nokia Networks Δ RSRP, max[50-5,95-50]%, per=400, SF=1

Nokia Networks Δ RSRP, max[50-5,95-50]%, per=800, SF=1

Nokia Networks Δ RSRP, max[50-5,95-50]%, per=1600, SF=1

Samsung Δ RSRP, max[50-5,95-50]%, per=400, SF=1

Samsung Δ RSRP, max[50-5,95-50]%, per=200, SF=2

Samsung Δ RSRP, max[50-5,95-50]%, per=400, SF=2

SNR (dB)

RSRP relative accuracy (dB)

RSRP rel. accuracy with coverage enhancement (EPA-5 Hz Low, 1x1)



		



Ericsson RSRP accuracy, per=400, SF=2

Intel RSRP accuracy, per=200, SF=2

LG RSRP accuracy, per=400, SF=1

LG RSRP accuracy, per=600, SF=1

LG RSRP accuracy, per=800, SF=1

Mediatek RSRP accuracy, per=400, SF=1

Nokia Networks RSRP accuracy, per=400, SF=1

Nokia Networks RSRP accuracy, per=800, SF=1

Nokia Networks RSRP accuracy, per=1600, SF=1

Samsung RSRP accuracy, per=400, SF=1

Samsung RSRP accuracy, per=200, SF=2

Samsung RSRP accuracy, per=400, SF=2

SNR (dB)

RSRP absolute accuracy (dB)

RSRP abs. accuracy with coverage enhancement (EPA-5 Hz Low, 1x1)




