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Annex G (normative): Statistical Testing
G.1
General

FSS

G.2
Statistical testing of delay and UE measurement performance in RRM tests

G.2.1
General
The RRM tests are either of deterministic or of statistical nature. The pass fail limits in tests of statistical nature are expressed as a limit ( e.g. delay limit) and a success ratio applicable for the limit. The success ratio is 90% uniform (the complement is the error ratio ER = 10%)  

Among the  statistical tests there are tests performed in fading conditions while others are performed in static conditions.  In addition to the statistical considerations, the fading conditions require the definition of a minimum test time.  

G.2.2 
Design of the test

The test is defined by the following design principles (see TS 36.521-1 clause G.x, Theory….):

1) The early decision concept is applied.

2) A second limit is introduced: bad DUT factor M>1

3) To decide the test pass:

Supplier risk is applied based on the bad DUT quality

To decide the test fail

Cusomer risk is applied based on the specified DUT quality

The test is defined by the following parameters:

1) Limit ER = 0.1 (success ratio = 90%)

2) Bad DUT factor M=1.5 (selectivity)

3) Confidence level CL = 95% (for specified DUT and bad DUT-quality)

G.2.3 
Numerical definition of the pass fail limits

Table G.2.3-1  pass fail limits

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


	ne
	nsp
	nsf
	ne
	nsp
	nsf
	ne
	nsp
	nsf
	ne
	nsp
	nsf

	0
	33
	NA
	43
	408
	283
	86
	737
	644
	129
	1056
	1021

	1
	46
	NA
	44
	416
	291
	87
	745
	653
	130
	1064
	1030

	2
	58
	2
	45
	424
	299
	88
	752
	661
	131
	1071
	1039

	3
	69
	5
	46
	432
	307
	89
	760
	670
	132
	1078
	1048

	4
	79
	8
	47
	440
	315
	90
	767
	679
	133
	1086
	1057

	5
	89
	12
	48
	447
	324
	91
	775
	687
	134
	1093
	1066

	6
	99
	17
	49
	455
	332
	92
	782
	696
	135
	1100
	1074

	7
	109
	22
	50
	463
	340
	93
	790
	705
	136
	1108
	1083

	8
	118
	27
	51
	471
	348
	94
	797
	713
	137
	1115
	1092

	9
	127
	33
	52
	478
	356
	95
	804
	722
	138
	1122
	1101

	10
	136
	39
	53
	486
	365
	96
	812
	731
	139
	1130
	1110

	11
	145
	45
	54
	494
	373
	97
	819
	739
	140
	1137
	1119

	12
	154
	51
	55
	502
	381
	98
	827
	748
	141
	1144
	1128

	13
	163
	58
	56
	509
	389
	99
	834
	757
	142
	1152
	1137

	14
	172
	64
	57
	517
	398
	100
	842
	766
	143
	1159
	1147

	15
	180
	71
	58
	525
	406
	101
	849
	774
	144
	1166
	1155

	16
	189
	78
	59
	532
	414
	102
	857
	783
	145
	1174
	1164

	17
	197
	85
	60
	540
	423
	103
	864
	792
	146
	1181
	1173

	18
	206
	92
	61
	548
	431
	104
	871
	801
	147
	NA
	1182

	19
	214
	99
	62
	555
	440
	105
	879
	809
	148
	
	

	20
	223
	106
	63
	563
	448
	106
	886
	818
	149
	
	

	21
	231
	113
	64
	571
	456
	107
	894
	827
	150
	
	

	22
	239
	120
	65
	578
	465
	108
	901
	836
	151
	
	

	23
	248
	128
	66
	586
	473
	109
	909
	844
	152
	
	

	24
	256
	135
	67
	594
	482
	110
	916
	853
	153
	
	

	25
	264
	142
	68
	601
	490
	111
	923
	862
	154
	
	

	26
	272
	150
	69
	609
	499
	112
	931
	871
	155
	
	

	27
	281
	157
	70
	616
	507
	113
	938
	880
	156
	
	

	28
	289
	165
	71
	624
	516
	114
	946
	888
	157
	
	

	29
	297
	173
	72
	632
	524
	115
	953
	897
	158
	
	

	30
	305
	180
	73
	639
	533
	116
	960
	906
	159
	
	

	31
	313
	188
	74
	647
	541
	117
	968
	915
	160
	
	

	32
	321
	196
	75
	654
	550
	118
	975
	924
	161
	
	

	33
	329
	204
	76
	662
	558
	119
	983
	933
	162
	
	

	34
	337
	211
	77
	669
	567
	120
	990
	941
	163
	
	

	35
	345
	219
	78
	677
	575
	121
	997
	950
	164
	
	

	36
	353
	227
	79
	684
	584
	122
	1005
	959
	165
	
	

	37
	361
	235
	80
	692
	592
	123
	1012
	968
	166
	
	

	38
	369
	243
	81
	700
	601
	124
	1019
	977
	167
	
	

	39
	377
	251
	82
	707
	610
	125
	1027
	986
	168
	
	

	40
	385
	259
	83
	715
	618
	126
	1034
	994
	169
	
	

	41
	393
	267
	84
	722
	627
	127
	1042
	1003
	
	
	

	42
	400
	275
	85
	730
	635
	128
	1049
	1012
	
	
	


The first column is the number of errors (ne = number of exceeded delays or number of wrong reports)

The second column is the number of  samples for the pass limit (nsp  , ns=Number of samples= number of successes + number of exceedings or number of reports)

The third column is the number of  samples for the fail limit (nsf)

G.2.4
Pass fail decision rules

The pass fail decision rules apply for a single test, comprising one component in the test vector. The over all Pass /Fail conditions are defined in clause G.2.6 

Having observed   0 error, pass the test at  33+ samples, otherwise continue

Having observed   1 error, pass the test at  46+ samples, otherwise continue

Having observed   2 errors, pass the test at  58+ samples, fail the test at 2 samples, otherwise continue

                                                                           Etc, etc.

Having observed 146 errors, pass the test at  1181+ samples, fail the test at 1173- samples, otherwise continue

Having observed 147 errors, fail the test at 1182- samples,  

Where  x+ means: x or more,  x- means  x or less 

Note 1: an ideal DUT passes after 33 samples. The maximum test time is 1181 samples.

G.2.5 
Minimum Test time

The minimum test time applies for tests under fading conditions. If a pass fail decision in G.2.4 can be achieved earlier than the minimum test time, then the test shall not be decided, but continued until the minimum test time is elapsed.  For tests under static conditions, the pass fail decision in G.2.4 is not restricted.

	 Table G.2.5-1: Minimum Test time

Δf doppler max
	Minimum test time in sec (note1)

	BW
	SPR
	1.4 MHz
	3MHz
	5MHz
	10MHz
	15 MHz
	20 MHz

	5 Hz
	tbd
	tbd
	tbd
	[198]
	tbd
	tbd
	tbd

	70 Hz
	tbd
	tbd
	tbd
	[14.1]
	tbd
	tbd
	tbd

	300 Hz
	tbd
	tbd
	tbd
	[3.3]
	tbd
	tbd
	tbd

	
	
	
	
	
	
	
	

	Note 1: the minimum test time is the net test time. Time periods consumed in between test repetitions are not considerd as test time. 


G.2.6
Test conditions for delay tests and UE measurement performance

Table G.2.6-1: test conditions
	Test
	Statistical independence
	Number of  components in the test vector, as specified in the test requirements and initial conditions of the applicable test 
	
	Over all Pass/Fail condition

	4.2.1

EUTRAN FDD- FDD cell re-selection intra frequency case


	Test procedure ensures independency
	1 per operating band
	NA
	To pass the test, all components in the test vector must pass

	4.2.2

E-UTRAN TDD – TDD cell re-selection intra frequency case


	Test procedure ensures independency
	1 per operating band
	NA
	To pass the test, all components in the test vector must pass

	4.2.3


E-UTRAN FDD – FDD cell re-selection inter frequency case


	Test procedure ensures independency
	1 per operating band
	NA
	To pass the test, all components in the test vector must pass

	4.2.4


E-UTRAN FDD – TDD cell re-selection inter frequency case


	
	
	
	

	4.2.5


E-UTRAN TDD – FDD cell re-selection inter frequency case


	
	
	
	

	4.2.6


E-UTRAN TDD – TDD cell re-selection inter frequency case


	Test procedure ensures independency
	1 per operating band
	NA
	To pass the test, all components in the test vector must pass

	4.3.1


E-UTRAN FDD – UTRAN FDD cell re-selection

	
	
	
	

	4.3.2


E-UTRAN FDD – UTRAN TDD cell re-selection


	
	
	
	

	4.3.3


E-UTRAN TDD – UTRAN FDD cell re-selection


	
	
	
	

	4.3.4

E-UTRAN TDD – UTRAN TDD cell re-selection


	
	
	
	

	4.4.1
E-UTRAN FDD – GSM cell re-selection


	Test procedure ensures independency
	1 per operating band
	NA
	To pass the test, all components in the test vector must pass

	4.4.2


E-UTRAN TDD – GSM cell re-selection


	
	
	
	

	4.5.1
E-UTRAN FDD – HRPD Cell re-selection


	
	
	
	

	4.6.1

E-UTRAN FDD – cdma2000 1xRTT Cell re-selection


	
	
	
	

	5.1.1


E-UTRAN FDD-FDD Handover intra frequency case


	Test procedure ensures independency
	1 per operating band
	NA
	To pass the test, all components in the test vector must pass

	5.1.2


E-UTRAN TDD-TDD Handover intra frequency case


	Test procedure ensures independency
	1 per operating band
	NA
	To pass the test, all components in the test vector must pass

	5.1.3


E-UTRAN FDD-FDD Handover inter frequency case


	Test procedure ensures independency
	1 per operating band
	NA
	To pass the test, all components in the test vector must pass

	5.1.4


E-UTRAN TDD-TDD Handover inter frequency case


	Test procedure ensures independency
	1 per operating band
	NA
	To pass the test, all components in the test vector must pass

	5.2.1
E-UTRAN FDD – UTRAN FDD handover


	Test procedure ensures independency
	1 per operating band
	NA
	To pass the test, all components in the test vector must pass

	5.2.2


E-UTRAN FDD – UTRAN TDD handover


	Test procedure ensures independency
	1 per operating band
	NA
	To pass the test, all components in the test vector must pass

	5.2.3


E-UTRAN FDD – GSM handover


	Test procedure ensures independency
	1 per operating band
	NA
	To pass the test, all components in the test vector must pass

	5.2.4 

E-UTRAN TDD – UTRAN TDD handover
	Test procedure ensures independency
	1 per operating band
	NA
	To pass the test, all components in the test vector must pass

	5.3.1

Inter-RAT Handover from E-UTRAN to HRPD


	
	
	
	

	5.3.2

Inter-RAT Handover from E-UTRAN to cdma2000 1xRTT


	
	
	
	

	6.1.1

RRC Re-establishment to E-UTRAN 


	
	
	
	

	8.1.1

E-UTRAN FDD-FDD intra frequency event triggered reporting under fading propagation conditions in asynchronous cells


	Test procedure ensures independency
	1 per operating band
	Table G.5.2 applies
	To pass the test, all components in the test vector must pass

	8.1.2

E-UTRAN FDD-FDD intra frequency event triggered reporting under fading propagation conditions in synchronous cells


	Test procedure ensures independency
	1 per operating band
	Table G.5.2 applies
	To pass the test, all components in the test vector must pass

	8.2.1
E-UTRAN TDD-TDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells


	Test procedure ensures independency
	1 per operating band
	Table G.5.2 applies
	To pass the test, all components in the test vector must pass

	8.3.1

E-UTRAN FDD-FDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells

	Test procedure ensures independency
	1 per operating band
	Table G.5.2 applies
	To pass the test, all components in the test vector must pass

	8.4.1

E-UTRAN TDD-TDD Inter-frequency event triggered reporting under fading propagation conditions in synchronous cells

	Test procedure ensures independency
	1 per operating band
	Table G.5.2 applies
	To pass the test, all components in the test vector must pass

	8.5.1
E-UTRAN FDD – UTRAN FDD event triggered reporting under fading propagation conditions


	Test procedure ensures independency
	1 per operating band
	Table G.5.2 applies
	To pass the test, all components in the test vector must pass

	8.6.1 E-UTRAN TDD – UTRAN FDD event triggered reporting under fading propagation conditions
	Test procedure ensures independency
	1 per operating band
	Table G.5.2 applies
	To pass the test, all components in the test vector must pass

	8.7.1 

E-UTRAN TDD – UTRAN TDD event triggered reporting under fading propagation conditions
	Test procedure ensures independency
	1 per operating band
	Table G.5.2 applies
	To pass the test, all components in the test vector must pass

	8.8
	
	
	
	

	8.9.1

E-UTRAN FDD – UTRAN TDD event triggered reporting under fading propagation conditions
	Test procedure ensures independency
	1 per operating band
	Table G.5.2 applies
	To pass the test, all components in the test vector must pass

	9.1.1.1


FDD Intra Frequency Absolute RSRP Accuracy


	Independency is assumed, although Layer 1 filtering is applied to the reported results
	Full set of environmental conditions (5) per operating band
	NA
	To pass the test, all components in the test vector must pass

	9.1.1.2


FDD Intra Frequency Relative Accuracy of RSRP


	Independency is assumed, although Layer 1 filtering is applied to the reported results
	Full set of environmental conditions (5) per operating band
	NA
	To pass the test, all components in the test vector must pass

	9.1.2.1


TDD Intra Frequency Absolute RSRP Accuracy


	Independency is assumed, although Layer 1 filtering is applied to the reported results
	Full set of environmental conditions (5) per operating band
	NA
	To pass the test, all components in the test vector must pass

	9.1.2.2


TDD Intra Frequency Relative Accuracy of RSRP


	Independency is assumed, although Layer 1 filtering is applied to the reported results
	Full set of environmental conditions (5) per operating band
	NA
	To pass the test, all components in the test vector must pass

	9.1.3.1


FDD-FDD Inter Frequency Absolute RSRP Accuracy


	Independency is assumed, although Layer 1 filtering is applied to the reported results
	Full set of environmental conditions (5) per operating band
	NA
	To pass the test, all components in the test vector must pass

	9.1.3.2


FDD-FDD Inter Frequency Relative Accuracy of RSRP


	Independency is assumed, although Layer 1 filtering is applied to the reported results
	Full set of environmental conditions (5) per operating band
	NA
	To pass the test, all components in the test vector must pass

	9.1.4.1


TDD-TDD Inter Frequency Absolute RSRP Accuracy


	Independency is assumed, although Layer 1 filtering is applied to the reported results
	Full set of environmental conditions (5) per operating band
	NA
	To pass the test, all components in the test vector must pass

	9.1.4.2


TDD-TDD Inter Frequency Relative Accuracy of RSRP


	Independency is assumed, although Layer 1 filtering is applied to the reported results
	Full set of environmental conditions (5) per operating band
	NA
	To pass the test, all components in the test vector must pass

	9.2.1.1


FDD Intra Frequency Absolute RSRQ Accuracy


	Independency is assumed, although Layer 1 filtering is applied to the reported results
	Full set of environmental conditions (5) per operating band
	NA
	To pass the test, all components in the test vector must pass

	9.2.2.1


TDD Intra Frequency Absolute RSRQ Accuracy


	Independency is assumed, although Layer 1 filtering is applied to the reported results
	Full set of environmental conditions (5) per operating band
	NA
	To pass the test, all components in the test vector must pass

	9.2.3.1


FDD-FDD Inter Frequency Absolute RSRQ Accuracy


	Independency is assumed, although Layer 1 filtering is applied to the reported results
	Full set of environmental conditions (5) per operating band
	NA
	To pass the test, all components in the test vector must pass

	9.2.3.2


FDD-FDD Inter Frequency Relative Accuracy of RSRQ


	Independency is assumed, although Layer 1 filtering is applied to the reported results
	Full set of environmental conditions (5) per operating band
	NA
	To pass the test, all components in the test vector must pass

	9.2.4.1


TDD Inter Frequency Absolute RSRQ Accuracy


	Independency is assumed, although Layer 1 filtering is applied to the reported results
	Full set of environmental conditions (5) per operating band
	NA
	To pass the test, all components in the test vector must pass

	9.2.4.2

TDD Inter Frequency Relative Accuracy of RSRQ
	Independency is assumed, although Layer 1 filtering is applied to the reported results
	Full set of environmental conditions (5) per operating band
	NA
	To pass the test, all components in the test vector must pass

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


G.X
Theory to derive the numbers in Table G.2.3-1 (Informative)

TS 36.521-1 Annex G.X applies 
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