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1. Introduction

CDMA systems use terminals with a very wide power adjustment range in order to maintain very low amplitude, tightly controlled signal levels at the base station.  This generally makes transmitted power levels considerably lower than in most other digital systems, which means that the occurrence of high level blocking signals is very low.  Since the receiver blocking specification affects the RF architecture of base stations, it is desirable to determine a reasonable value for the expected maximum level that will occur.

Calculating this level by using a minimum coupling loss method is very pessimistic and produces an overly stringent requirement, so a statistically based method will be used here.

2. Description of Simulations

Several simulations have been made to determine how often very large W-CDMA signals will occur at the input of a BS receiver.  These are static Monte Carlo simulations using a methodology consistent with that described in [1].  The simulations are constructed using two uncoordinated networks that are on different frequencies.  The frequencies are assumed to be separated by 10 to 15 MHz or more so that the BS receiver selectivity will not limit the simulation, and so that the UE spurious and noise performance will dominate over its adjacent channel performance.  These are factors that distinguish a blocking situation from an adjacent channel situation in which significant BS receiver degradation can be caused at very low levels due to the poor ACP from the UE.

The primary assumptions made during the simulations are: 1) both networks are operated with the average number of users (50) that provide a 6 dB noise rise, 2) the two networks have maximal geographic offset (a worst case condition), 3) cell radius is 1 km, 4) maximum UE power is 21 dBm, 5) UE spurious and noise in a 4.1 MHz bandwidth is 46 dB, 6) BS selectivity is 100 dB (to remove its effect), 7) C/I requirement is –21 dB, 8) BS antenna gain is 11 dB, 9) UE antenna gain is 0 dB, and 10) minimum path loss is 70 dB excluding antenna gains.

During each trial of the simulations, uniform drops of the UE are made, power levels are adapted, and data is recorded.  A thousand such trials are made.  From these results, a CDF of the total signal appearing at the receivers’ inputs has been constructed and is shown in the two graphs in the next section.

3. Simulation Results

The first graph shows the overall CDF of the input signals to the receivers, and the second shows an expanded view of the occurrences having probability greater than .999.  It can be seen that under the conditions of this simulation, the largest signal occurs at an amplitude of –54 dBm, and this occurs in less than .01% of the cases.  A minimum coupling loss scenario would have produced more pessimistic results.

Of course, the conditions just described are for a 21 dBm terminal.  Simulations have not been done for a higher power terminal, but it is reasonable to assume that approximate scaling of the power levels by 12 dB (from 21 to 33 dBm) should occur.  Therefore, it may be proposed that –54 + 12 = -42 dBm should be considered a reasonable (if not slightly pessimistic) maximum value for the largest W-CDMA blocking signals.
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4. Other Issues

Others have proposed using a W-CDMA signal as an in-band blocking test signal.  Assuming that is done, it should also be an HPSK signal to be consistent (in bandwidth and peak to average power ratio) with the type that the UE will be transmitting.

The blocking signals just outside of the UTRA band also need to be specified.  Until more is decided about the services adjacent to the UTRA FDD band (particularly specifics of the TDD band from 1900 to 1920), this cannot be done.  In the recommended text below, a 20 MHz region at each end of the FDD UTRA band is listed separately.  The need for preselector transition bands in these regions should be taken into account.

5. Conclusions

The in-band blocking specification for UTRA should be –42 dBm, and the interfering (blocking) test signal should be an HPSK carrier.  The out-of-band Specs are “to be determined”.  Recommended text is in the next section.

6. Recommended Text

7.6
Blocking characteristics

The blocking characteristic is a measure of the receiver’s ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occurs.

The static reference performance as specified in clause 7.3.1 should be met when the following signals are applied to the receiver:

· A wanted signal at the assigned channel frequency, 3 dB above the specified reference sensitivity level.

· An interfering signal with a frequency offset of at least 10 MHz from the nominal assigned channel with a level and frequency range given below. 

Center Frequency of Interfering Signal
Interfering Signal Level
Type of Interfering Signal

1920 – 1980 MHz
-42 dBm
4.096 Mcps HPSK modulated signal

1900 – 1920 MHz

1980 – 2000 MHz
TBD
4.096 Mcps HPSK modulated signal

<1900,

> 2000 MHz
TBD
CW carrier (preferred)
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51_2603

		-199		0		0		0		0		72000

		-198		1		0		0		0						51 users

		-197		2		0		0		0						Worst case geographical offset

		-196		3		0		0		0						0% interference

		-195		4		0		0		0

		-194		5		0		0		0

		-193		6		0		0		0

		-192		7		0		0		0

		-191		8		0		0		0

		-190		9		0		0		0

		-189		10		0		0		0

		-188		11		0		0		0

		-187		12		0		0		0

		-186		13		0		0		0

		-185		14		0		0		0

		-184		15		0		0		0

		-183		16		0		0		0

		-182		17		0		0		0

		-181		18		0		0		0

		-180		19		0		0		0

		-179		20		0		0		0

		-178		21		0		0		0

		-177		22		0		0		0

		-176		23		0		0		0

		-175		24		0		0		0

		-174		25		0		0		0

		-173		26		0		0		0

		-172		27		0		0		0

		-171		28		0		0		0

		-170		29		0		0		0

		-169		30		0		0		0

		-168		31		0		0		0

		-167		32		0		0		0

		-166		33		0		0		0

		-165		34		0		0		0

		-164		35		0		0		0

		-163		36		0		0		0

		-162		37		0		0		0

		-161		38		0		0		0

		-160		39		0		0		0

		-159		40		0		0		0

		-158		41		0		0		0

		-157		42		0		0		0

		-156		43		0		0		0

		-155		44		0		0		0

		-154		45		0		0		0

		-153		46		0		0		0

		-152		47		0		0		0

		-151		48		0		0		0

		-150		49		0		0		0

		-149		50		0		0		0

		-148		51		0		0		0

		-147		52		0		0		0

		-146		53		0		0		0

		-145		54		0		0		0

		-144		55		0		0		0

		-143		56		0		0		0

		-142		57		0		0		0

		-141		58		0		0		0

		-140		59		0		0		0

		-139		60		0		0		0

		-138		61		0		0		0

		-137		62		0		0		0

		-136		63		0		0		0

		-135		64		0		0		0

		-134		65		0		0		0

		-133		66		0		0		0

		-132		67		0		0		0

		-131		68		0		0		0

		-130		69		0		0		0

		-129		70		0		0		0

		-128		71		0		0		0

		-127		72		0		0		0

		-126		73		0		0		0

		-125		74		0		0		0

		-124		75		0		0		0

		-123		76		0		0		0

		-122		77		0		0		0

		-121		78		0		0		0

		-120		79		0		0		0

		-119		80		0		0		0

		-118		81		0		0		0

		-117		82		0		0		0

		-116		83		0		0		0

		-115		84		0		0		0

		-114		85		0		0		0

		-113		86		0		0		0

		-112		87		0		0		0

		-111		88		0		0		0

		-110		89		0		0		0

		-109		90		0		0		0

		-108		91		0		1		0

		-107		92		0		2		0

		-106		93		0		9		0

		-105		94		0		22		0

		-104		95		0		37		0

		-103		96		0		103		0

		-102		97		0		156		0

		-101		98		0		240		0

		-100		99		0		375		0

		-99		100		0		535		0

		-98		101		0		752		0

		-97		102		6		1025		0.0000833333

		-96		103		41		1324		0.0006527778

		-95		104		130		1596		0.0024583333

		-94		105		298		1980		0.0065972222

		-93		106		638		2079		0.0154583333

		-92		107		1120		2425		0.0310138889

		-91		108		1672		2643		0.0542361111

		-90		109		2207		2859		0.0848888889

		-89		110		2938		3000		0.1256944444

		-88		111		3284		3018		0.1713055556

		-87		112		3713		3207		0.222875

		-86		113		4016		3176		0.2786527778

		-85		114		4021		3093		0.3345

		-84		115		4097		2971		0.3914027778

		-83		116		4003		2994		0.447

		-82		117		3808		2811		0.4998888889

		-81		118		3595		2701		0.5498194444

		-80		119		3369		2633		0.5966111111

		-79		120		3135		2383		0.6401527778

		-78		121		2888		2233		0.6802638889

		-77		122		2676		2077		0.7174305556

		-76		123		2525		2045		0.7525

		-75		124		2264		1835		0.7839444444

		-74		125		2029		1758		0.812125

		-73		126		1828		1519		0.8375138889

		-72		127		1709		1450		0.86125

		-71		128		1497		1345		0.8820416667

		-70		129		1371		1174		0.9010833333

		-69		130		1210		1105		0.9178888889
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Worst51CDF

		-199

		-198

		-197

		-196

		-195

		-194

		-193

		-192

		-191

		-190

		-189

		-188

		-187

		-186

		-185

		-184

		-183

		-182

		-181

		-180

		-179

		-178

		-177

		-176

		-175

		-174

		-173

		-172

		-171

		-170

		-169

		-168

		-167

		-166

		-165

		-164

		-163

		-162

		-161

		-160

		-159

		-158

		-157

		-156

		-155

		-154

		-153

		-152

		-151

		-150

		-149

		-148

		-147

		-146

		-145

		-144

		-143

		-142

		-141

		-140

		-139

		-138

		-137

		-136

		-135

		-134

		-133

		-132

		-131

		-130

		-129

		-128

		-127

		-126

		-125

		-124

		-123

		-122

		-121

		-120

		-119

		-118

		-117

		-116

		-115

		-114

		-113

		-112

		-111

		-110

		-109

		-108

		-107

		-106

		-105

		-104

		-103

		-102

		-101

		-100

		-99

		-98

		-97

		-96

		-95

		-94

		-93

		-92

		-91

		-90

		-89

		-88

		-87

		-86

		-85

		-84

		-83

		-82

		-81

		-80

		-79

		-78

		-77

		-76

		-75

		-74

		-73

		-72

		-71

		-70

		-69

		-68

		-67

		-66

		-65

		-64

		-63

		-62

		-61

		-60

		-59

		-58

		-57

		-56

		-55

		-54

		-53

		-52

		-51

		-50

		-49

		-48

		-47

		-46

		-45

		-44

		-43

		-42

		-41

		-40

		-39

		-38

		-37

		-36

		-35

		-34

		-33

		-32

		-31

		-30

		-29

		-28

		-27

		-26

		-25

		-24

		-23

		-22

		-21

		-20

		-19

		-18

		-17

		-16

		-15

		-14

		-13

		-12

		-11

		-10

		-9

		-8

		-7

		-6

		-5

		-4

		-3

		-2

		-1

		0



Signal levels at BS (dBm)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.0000833333

0.0006527778

0.0024583333

0.0065972222

0.0154583333

0.0310138889

0.0542361111

0.0848888889

0.1256944444

0.1713055556

0.222875

0.2786527778

0.3345

0.3914027778

0.447

0.4998888889

0.5498194444

0.5966111111

0.6401527778

0.6802638889

0.7174305556

0.7525

0.7839444444

0.812125

0.8375138889

0.86125

0.8820416667

0.9010833333

0.9178888889

0.9337361111

0.9481388889

0.95975

0.9696111111

0.9779583333

0.9843472222

0.9893333333

0.9932361111

0.9959166667

0.9978472222

0.9988194444

0.9994444444

0.9998194444

0.9999027778

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



Worst51CDF Zoom

		-199

		-198

		-197

		-196

		-195

		-194

		-193

		-192

		-191

		-190

		-189

		-188

		-187

		-186

		-185

		-184

		-183

		-182

		-181

		-180

		-179

		-178

		-177

		-176

		-175

		-174

		-173

		-172

		-171

		-170

		-169

		-168

		-167

		-166

		-165

		-164

		-163

		-162

		-161

		-160

		-159

		-158

		-157

		-156

		-155

		-154

		-153

		-152

		-151

		-150

		-149

		-148

		-147

		-146

		-145

		-144

		-143

		-142

		-141

		-140

		-139

		-138

		-137

		-136

		-135

		-134

		-133

		-132

		-131

		-130

		-129

		-128

		-127

		-126

		-125

		-124

		-123

		-122

		-121

		-120

		-119

		-118

		-117

		-116

		-115

		-114

		-113

		-112

		-111

		-110

		-109

		-108

		-107

		-106

		-105

		-104

		-103

		-102

		-101

		-100

		-99

		-98

		-97

		-96

		-95

		-94

		-93

		-92

		-91

		-90

		-89

		-88

		-87

		-86

		-85

		-84

		-83

		-82

		-81

		-80

		-79

		-78

		-77

		-76

		-75

		-74

		-73

		-72

		-71

		-70

		-69

		-68

		-67

		-66

		-65

		-64

		-63

		-62

		-61

		-60

		-59

		-58

		-57

		-56

		-55

		-54

		-53

		-52

		-51

		-50

		-49

		-48

		-47

		-46

		-45

		-44

		-43

		-42

		-41

		-40

		-39

		-38

		-37

		-36

		-35

		-34

		-33

		-32

		-31

		-30

		-29

		-28

		-27

		-26

		-25

		-24

		-23

		-22

		-21

		-20

		-19

		-18

		-17

		-16

		-15

		-14

		-13

		-12

		-11

		-10

		-9

		-8

		-7

		-6

		-5

		-4

		-3

		-2

		-1

		0



Signal levels at BS (dBm)
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Worst51CDF Zoom2

		-199

		-198

		-197

		-196

		-195

		-194

		-193

		-192

		-191

		-190

		-189

		-188

		-187

		-186

		-185

		-184

		-183

		-182

		-181

		-180

		-179

		-178

		-177

		-176

		-175

		-174

		-173

		-172

		-171

		-170

		-169

		-168

		-167

		-166

		-165

		-164

		-163

		-162

		-161

		-160

		-159

		-158

		-157

		-156

		-155

		-154

		-153

		-152

		-151

		-150

		-149

		-148

		-147

		-146

		-145

		-144

		-143

		-142

		-141

		-140

		-139

		-138

		-137

		-136

		-135

		-134

		-133

		-132

		-131

		-130

		-129

		-128

		-127

		-126

		-125

		-124

		-123

		-122

		-121

		-120

		-119

		-118

		-117

		-116

		-115

		-114

		-113

		-112

		-111

		-110

		-109

		-108

		-107

		-106

		-105

		-104

		-103

		-102

		-101

		-100

		-99

		-98

		-97

		-96

		-95

		-94

		-93

		-92

		-91

		-90

		-89

		-88

		-87

		-86

		-85

		-84

		-83

		-82

		-81

		-80

		-79

		-78

		-77

		-76

		-75

		-74

		-73

		-72

		-71

		-70

		-69

		-68

		-67

		-66

		-65

		-64

		-63

		-62

		-61

		-60

		-59

		-58

		-57

		-56

		-55

		-54

		-53

		-52

		-51

		-50

		-49

		-48

		-47

		-46

		-45

		-44

		-43

		-42

		-41

		-40

		-39

		-38

		-37

		-36

		-35

		-34

		-33

		-32

		-31

		-30

		-29

		-28

		-27

		-26

		-25

		-24

		-23

		-22

		-21

		-20

		-19

		-18

		-17

		-16

		-15

		-14

		-13
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		-11

		-10
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		-7
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Signal levels at BS (dBm)
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51_2603

		-199		0		0		0		0		72000

		-198		1		0		0		0						51 users

		-197		2		0		0		0						Worst case geographical offset

		-196		3		0		0		0						0% interference

		-195		4		0		0		0

		-194		5		0		0		0

		-193		6		0		0		0

		-192		7		0		0		0

		-191		8		0		0		0

		-190		9		0		0		0

		-189		10		0		0		0

		-188		11		0		0		0

		-187		12		0		0		0

		-186		13		0		0		0

		-185		14		0		0		0

		-184		15		0		0		0

		-183		16		0		0		0

		-182		17		0		0		0

		-181		18		0		0		0

		-180		19		0		0		0

		-179		20		0		0		0

		-178		21		0		0		0

		-177		22		0		0		0

		-176		23		0		0		0

		-175		24		0		0		0

		-174		25		0		0		0

		-173		26		0		0		0

		-172		27		0		0		0

		-171		28		0		0		0

		-170		29		0		0		0

		-169		30		0		0		0

		-168		31		0		0		0

		-167		32		0		0		0

		-166		33		0		0		0

		-165		34		0		0		0

		-164		35		0		0		0

		-163		36		0		0		0

		-162		37		0		0		0

		-161		38		0		0		0

		-160		39		0		0		0

		-159		40		0		0		0

		-158		41		0		0		0

		-157		42		0		0		0

		-156		43		0		0		0

		-155		44		0		0		0

		-154		45		0		0		0

		-153		46		0		0		0

		-152		47		0		0		0

		-151		48		0		0		0

		-150		49		0		0		0

		-149		50		0		0		0

		-148		51		0		0		0

		-147		52		0		0		0

		-146		53		0		0		0

		-145		54		0		0		0

		-144		55		0		0		0

		-143		56		0		0		0

		-142		57		0		0		0

		-141		58		0		0		0

		-140		59		0		0		0

		-139		60		0		0		0

		-138		61		0		0		0

		-137		62		0		0		0

		-136		63		0		0		0

		-135		64		0		0		0

		-134		65		0		0		0
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52_2603

		-199		0		0		0		0

		-198		1		0		0		0

		-197		2		0		0		0

		-196		3		0		0		0

		-195		4		0		0		0

		-194		5		0		0		0

		-193		6		0		0		0

		-192		7		0		0		0

		-191		8		0		0		0

		-190		9		0		0		0

		-189		10		0		0		0

		-188		11		0		0		0

		-187		12		0		0		0

		-186		13		0		0		0

		-185		14		0		0		0

		-184		15		0		0		0

		-183		16		0		0		0

		-182		17		0		0		0

		-181		18		0		0		0

		-180		19		0		0		0

		-179		20		0		0		0

		-178		21		0		0		0

		-177		22		0		0		0

		-176		23		0		0		0

		-175		24		0		0		0

		-174		25		0		0		0

		-173		26		0		0		0

		-172		27		0		0		0

		-171		28		0		0		0

		-170		29		0		0		0

		-169		30		0		0		0

		-168		31		0		0		0

		-167		32		0		0		0

		-166		33		0		0		0

		-165		34		0		0		0

		-164		35		0		0		0

		-163		36		0		0		0

		-162		37		0		0		0

		-161		38		0		0		0

		-160		39		0		0		0

		-159		40		0		0		0

		-158		41		0		0		0

		-157		42		0		0		0

		-156		43		0		0		0

		-155		44		0		0		0

		-154		45		0		0		0

		-153		46		0		0		0

		-152		47		0		0		0

		-151		48		0		0		0

		-150		49		0		0		0

		-149		50		0		0		0

		-148		51		0		0		0

		-147		52		0		0		0

		-146		53		0		0		0

		-145		54		0		0		0

		-144		55		0		0		0

		-143		56		0		0		0

		-142		57		0		0		0

		-141		58		0		0		0

		-140		59		0		0		0

		-139		60		0		0		0

		-138		61		0		0		0

		-137		62		0		0		0

		-136		63		0		0		0

		-135		64		0		0		0

		-134		65		0		0		0

		-133		66		0		0		0

		-132		67		0		0		0

		-131		68		0		0		0

		-130		69		0		0		0

		-129		70		0		0		0

		-128		71		0		0		0

		-127		72		0		0		0

		-126		73		0		0		0

		-125		74		0		0		0

		-124		75		0		0		0

		-123		76		0		0		0

		-122		77		0		0		0

		-121		78		0		0		0

		-120		79		0		0		0

		-119		80		0		0		0

		-118		81		0		0		0

		-117		82		0		0		0

		-116		83		0		0		0

		-115		84		0		0		0

		-114		85		0		0		0

		-113		86		0		0		0

		-112		87		0		0		0

		-111		88		0		0		0

		-110		89		0		0		0

		-109		90		0		0		0

		-108		91		0		1		0

		-107		92		0		2		0

		-106		93		0		11		0

		-105		94		0		30		0

		-104		95		0		76		0

		-103		96		0		127		0

		-102		97		0		251		0

		-101		98		0		393		0

		-100		99		0		601		0

		-99		100		0		886		0

		-98		101		0		1175		0

		-97		102		3		1555		0.0000416667

		-96		103		39		1885		0.0005833333

		-95		104		188		2277		0.0031944444

		-94		105		453		2493		0.0094861111

		-93		106		915		2875		0.0221944444

		-92		107		1715		3102		0.0460138889

		-91		108		2473		3220		0.0803611111

		-90		109		3369		3257		0.1271527778

		-89		110		3990		3353		0.1825694444

		-88		111		4377		3293		0.2433611111

		-87		112		4710		3313		0.3087777778

		-86		113		4653		3102		0.3734027778

		-85		114		4484		3034		0.4356805556

		-84		115		4209		2889		0.4941388889

		-83		116		3951		2732		0.5490138889

		-82		117		3621		2583		0.5993055556

		-81		118		3433		2476		0.6469861111

		-80		119		3073		2321		0.6896666667

		-79		120		2816		2141		0.7287777778

		-78		121		2485		1939		0.7632916667

		-77		122		2240		1759		0.7944027778

		-76		123		2040		1654		0.8227361111

		-75		124		1822		1585		0.8480416667

		-74		125		1623		1324		0.8705833333

		-73		126		1391		1223		0.8899027778

		-72		127		1307		1126		0.9080555556

		-71		128		1123		972		0.9236527778

		-70		129		1050		931		0.9382361111

		-69		130		881		789		0.9504722222

		-68		131		753		683		0.9609305556

		-67		132		664		593		0.9701527778

		-66		133		510		462		0.9772361111

		-65		134		420		405		0.9830694444

		-64		135		370		330		0.9882083333

		-63		136		293		260		0.9922777778

		-62		137		206		190		0.9951388889

		-61		138		137		122		0.9970416667

		-60		139		102		100		0.9984583333

		-59		140		48		42		0.999125

		-58		141		27		24		0.9995

		-57		142		20		17		0.9997777778

		-56		143		6		6		0.9998611111

		-55		144		7		7		0.9999583333

		-54		145		2		2		0.9999861111

		-53		146		0		0		0.9999861111

		-52		147		1		1		1

		-51		148		0		0		1

		-50		149		0		0		1

		-49		150		0		0		1

		-48		151		0		0		1

		-47		152		0		0		1

		-46		153		0		0		1

		-45		154		0		0		1

		-44		155		0		0		1

		-43		156		0		0		1

		-42		157		0		0		1

		-41		158		0		0		1

		-40		159		0		0		1

		-39		160		0		0		1

		-38		161		0		0		1

		-37		162		0		0		1

		-36		163		0		0		1

		-35		164		0		0		1

		-34		165		0		0		1

		-33		166		0		0		1

		-32		167		0		0		1

		-31		168		0		0		1

		-30		169		0		0		1

		-29		170		0		0		1

		-28		171		0		0		1

		-27		172		0		0		1

		-26		173		0		0		1

		-25		174		0		0		1

		-24		175		0		0		1

		-23		176		0		0		1

		-22		177		0		0		1

		-21		178		0		0		1

		-20		179		0		0		1

		-19		180		0		0		1

		-18		181		0		0		1

		-17		182		0		0		1

		-16		183		0		0		1

		-15		184		0		0		1

		-14		185		0		0		1

		-13		186		0		0		1

		-12		187		0		0		1

		-11		188		0		0		1

		-10		189		0		0		1

		-9		190		0		0		1

		-8		191		0		0		1

		-7		192		0		0		1

		-6		193		0		0		1

		-5		194		0		0		1

		-4		195		0		0		1

		-3		196		0		0		1

		-2		197		0		0		1

		-1		198		0		0		1

		0		199		0		0		1

				0		0

				1		0

				2		0

				3		0

				4		0
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