Page 1

[bookmark: page1][bookmark: _Hlk500785459]3GPP TS 38.101-1 V15.18.0 (2022-06)
Technical Specification
3rd Generation Partnership Project;
Technical Specification Group Radio Access Network;
NR;
User Equipment (UE) radio transmission and reception;
Part 1: Range 1 Standalone
(Release 15)
[image: 5G-logo_175px]	[image: 3GPP-logo_web]

The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP.
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.
This Specification is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.
Specifications and Reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organizational Partners' Publications Offices.



[bookmark: page2]
3GPP
Postal address

3GPP support office address
650 Route des Lucioles - Sophia Antipolis
Valbonne - FRANCE
Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16
Internet
http://www.3gpp.org

Copyright Notification
No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

[bookmark: copyrightaddon]© 2022, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
All rights reserved.

UMTS™ is a Trade Mark of ETSI registered for the benefit of its members
3GPP™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
LTE™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
GSM® and the GSM logo are registered and owned by the GSM Association

Contents
Foreword	11
1	Scope	12
2	References	12
3	Definitions, symbols and abbreviations	12
3.1	Definitions	12
3.2	Symbols	13
3.3	Abbreviations	15
4	General	16
4.1	Relationship between minimum requirements and test requirements	16
4.2	Applicability of minimum requirements	16
4.3	Specification suffix information	16
5	Operating bands and channel arrangement	17
5.1	General	17
5.2	Operating bands	17
5.2A	Operating bands for CA	18
5.2A.1	Intra-band CA	18
5.2A.2	Inter-band CA	19
5.2A.2.1	Inter-band CA (two bands)	19
5.2B	Void	19
5.2C	Operating band combination for SUL	19
5.3	UE channel bandwidth	20
5.3.1	General	20
5.3.2	Maximum transmission bandwidth configuration	21
5.3.3	Minimum guardband and transmission bandwidth configuration	21
5.3.4	RB alignment	22
5.3.5	UE channel bandwidth per operating band	22
5.3.6	Asymmetric channel bandwidths	24
5.3A	UE channel bandwidth for CA	25
5.3A.1	General	25
5.3A.2	Maximum transmission bandwidth configuration for CA	25
5.3A.3	Minimum guardband and transmission bandwidth configuration for CA	25
5.3A.4	Void	27
5.3A.5	UE channel bandwidth per operating band for CA	27
5.4	Channel arrangement	27
5.4.1	Channel spacing	27
5.4.1.1	Channel spacing for adjacent NR carriers	27
5.4.2	Channel raster	28
5.4.2.1	NR-ARFCN and channel raster	28
5.4.2.2	Channel raster to resource element mapping	28
5.4.2.3	Channel raster entries for each operating band	29
5.4.3	Synchronization raster	30
5.4.3.1	Synchronization raster and numbering	30
5.4.3.2	Synchronization raster to synchronization block resource element mapping	31
5.4.3.3	Synchronization raster entries for each operating band	31
5.4.4	TX–RX frequency separation	32
5.4A	Channel arrangement for CA	33
5.4A.1	Channel spacing for CA	33
5.4A.2	Channel raster for CA	33
5.4A.3	Synchronization raster for CA	34
5.4A.4	Tx-Rx frequency separation for CA	34
5.5	Void	34
5.5A	Configurations for CA	34
5.5A.1	Configurations for intra-band contiguous CA	34
5.5A.2	Void	35
5.5A.3	Configurations for inter-band CA	35
5.5A.3.1	Configurations for inter-band CA (two bands)	35
5.5B	Void	38
5.5C	Configurations for SUL	38
6	Transmitter characteristics	39
6.1	General	39
6.2	Transmitter power	39
6.2.1	UE maximum output power	39
6.2.2	UE maximum output power reduction	40
6.2.3	UE additional maximum output power reduction	41
6.2.3.1	General	41
6.2.3.2	A-MPR for NS_04	45
6.2.3.3	A-MPR for NS_10	46
6.2.3.4	A-MPR for NS_05 and NS_05U	47
6.2.3.5	A-MPR for NS_40	49
6.2.3.6	A-MPR for NS_43 and NS_43U	49
6.2.3.7	A-MPR for NS_03 and NS_03U	50
6.2.3.8	A-MPR for NS_37	50
6.2.3.9	A-MPR for NS_38	51
6.2.3.10	A-MPR for NS_39	51
6.2.3.11	A-MPR for NS_41	52
6.2.3.12	A-MPR for NS_42	52
6.2.3.13	A-MPR for NS_18	53
6.2.4	Configured transmitted power	54
6.2A	Transmitter power for CA	56
6.2A.1	UE maximum output power for CA	56
6.2A.1.1	Void	56
6.2A.1.2	Void	56
6.2A.1.3	UE maximum output power for Inter-band CA	56
6.2A.2	UE maximum output power reduction for CA	56
6.2A.2.1	Void	56
6.2A.2.2	Void	56
6.2A.2.3	UE maximum output power reduction for Inter-band CA	56
6.2A.3	UE additional maximum output power reduction for CA	56
6.2A.3.1.1	Void	56
6.2A.3.1.2	Void	56
6.2A.3.1.3	UE additional maximum output power reduction for Inter-band CA	56
6.2A.4	Configured output power for CA	57
6.2A.4.1	Configured transmitted power level	57
6.2A.4.1.1	Void	57
6.2A.4.1.2	Void	57
6.2A.4.1.3	Configured transmitted power for Inter-band CA	57
6.2A.4.2	ΔTIB,c for CA	59
6.2A.4.2.1	Void	60
6.2A.4.2.2	Void	60
6.2A.4.2.3	ΔTIB,c for Inter-band CA (two bands)	60
6.2B	Void	60
6.2C	Transmitter power for SUL	60
6.2C.1	Configured transmitted power for SUL	60
6.2C.2	ΔTIB,c	60
6.2D	Transmitter power for UL MIMO	61
6.2D.1	UE maximum output power for UL MIMO	61
6.2D.2	UE maximum output power reduction for UL MIMO	61
6.2D.3	UE additional maximum output power reduction for UL MIMO	62
6.2D.4	Configured transmitted power for UL MIMO	62
6.3	Output power dynamics	63
6.3.1	Minimum output power	63
6.3.2	Transmit OFF power	63
6.3.3	Transmit ON/OFF time mask	63
6.3.3.1	General	63
6.3.3.2	General ON/OFF time mask	64
6.3.3.3	Transmit power time mask for slot and short or long subslot boundaries	64
6.3.3.4	PRACH time mask	64
6.3.3.5	Void	65
6.3.3.6	SRS time mask	65
6.3.3.7	PUSCH-PUCCH and PUSCH-SRS time masks	67
6.3.3.8	Transmit power time mask for consecutive slot or long subslot transmission and short subslot transmission boundaries	68
6.3.3.9	Transmit power time mask for consecutive short subslot  transmissions boundaries	68
6.3.4	Power control	69
6.3.4.1	General	69
6.3.4.2	Absolute power tolerance	69
6.3.4.3	Relative power tolerance	69
6.3.4.4	Aggregate power tolerance	70
6.3A	Output power dynamics for CA	70
6.3A.1	Minimum output power for CA	70
6.3A.1.1	Void	70
6.3A.1.2	Void	70
6.3A.1.3	Minimum output power for inter-band CA	70
6.3A.2	Transmit OFF power for CA	71
6.3A.2.1	Void	71
6.3A.2.2	Void	71
6.3A.2.3	Transmit OFF power for inter-band CA	71
6.3A.3	Transmit ON/OFF time mask for CA	71
6.3A.3.1	Void	71
6.3A.3.2	Void	71
6.3A.3.3	Transmit ON/OFF time mask for inter-band CA	71
6.3A.4	Power control for CA	71
6.3A.4.1	Void	71
6.3A.4.2	Void	71
6.3A.4.3	Power control for inter-band CA	71
6.3D	Output power dynamics for UL MIMO	71
6.3D.1	Minimum output power for UL MIMO	71
6.3D.2	Transmit OFF power for UL MIMO	71
6.3D.3	Transmit ON/OFF time mask for UL MIMO	72
6.3D.4	Power control for UL MIMO	72
6.4	Transmit signal quality	72
6.4.1	Frequency error	72
6.4.2	Transmit modulation quality	72
6.4.2.1	Error Vector Magnitude	72
6.4.2.2	Carrier leakage	73
6.4.2.3	In-band emissions	73
6.4.2.4	EVM equalizer spectrum flatness	74
6.4.2.4.1	Requirements for Pi/2 BPSK modulation	75
6.4A	Transmit signal quality for CA	76
6.4A.1	Frequency error for CA	76
6.4A.1.1	Void	76
6.4A.1.2	Void	76
6.4A.1.3	Frequency error for inter-band CA	76
6.4A.2	Transmit modulation quality for CA	76
6.4A.2.1	Void	76
6.4A.2.2	Void	76
6.4A.2.3	Transmit modulation quality for inter-band CA	76
6.4D	Transmit signal quality for UL MIMO	77
6.4D.1	Frequency error for UL MIMO	77
6.4D.2	Transmit modulation quality for UL MIMO	77
6.4D.2.1	Error Vector Magnitude	77
6.4D.2.2	Carrier leakage	77
6.4D.2.3	In-band emissions	77
6.4D.2.4	EVM equalizer spectrum flatness for UL MIMO	77
6.4D.3	Time alignment error for UL MIMO	77
6.4D.4	Requirements for coherent UL MIMO	78
6.5	Output RF spectrum emissions	78
6.5.1	Occupied bandwidth	78
6.5.2	Out of band emission	78
6.5.2.1	General	78
6.5.2.2	Spectrum emission mask	79
6.5.2.3	Additional spectrum emission mask	79
6.5.2.3.1	Requirements for network signalling value "NS_35"	79
6.5.2.3.2	Requirements for network signalling value "NS_04"	80
6.5.2.3.3	Requirements for network signalling values "NS_03" and “NS_03U”	81
6.5.2.3.4	Requirements for network signalling value "NS_06"	81
6.5.2.3.5	Void	82
6.5.2.3.6	Void	82
6.5.2.3.7	Void	82
6.5.2.4	Adjacent channel leakage ratio	82
6.5.2.4.1	NR ACLR	82
6.5.2.4.2	UTRA ACLR	82
6.5.3	Spurious emissions	83
6.5.3.1	General spurious emissions	83
6.5.3.2	Spurious emissions for UE co-existence	84
6.5.3.3	Additional spurious emissions	88
6.5.3.3.1	Requirement for network signalling value "NS_04"	88
6.5.3.3.2	Requirement for network signalling value "NS_17"	89
6.5.3.3.3	Requirement for network singalling value "NS_18"	89
6.5.3.3.4	Requirement for network signalling values "NS_05" and “NS_05U”	89
6.5.3.3.5	Requirement for network signalling values "NS_43" and “NS_43U”	89
6.5.3.3.6	Requirement for network signalling value "NS_37"	90
6.5.3.3.7	Requirement for network signalling value "NS_38"	90
6.5.3.3.8	Requirement for network signalling value "NS_39"	90
6.5.3.3.9	Requirement for network signalling value "NS_40"	90
6.5.3.3.10	Requirement for network signalling value "NS_41"	91
6.5.3.3.11	Requirement for network signalling value "NS_42"	91
6.5.3.3.12	Void	91
6.5.3.3.13	Void	91
6.5.3.3.14	Void	91
6.5.3.3.15	Void	91
6.5.3.3.16	Requirement for network signalling value "NS_50"	91
6.5.4	Transmit intermodulation	92
6.5A	Output RF spectrum emissions for CA	92
6.5A.1	Occupied bandwidth for CA	92
6.5A.1.1	Void	92
6.5A.1.2	Void	92
6.5A.1.3	Occupied bandwidth for Inter-band CA	92
6.5A.2	Out of band emission for CA	93
6.5A.2.1	General	93
6.5A.2.2	Spectrum emission mask	93
6.5A.2.2.1	Void	93
6.5A.2.2.2	Void	93
6.5A.2.2.3	Spectrum emission mask for Inter-band CA	93
6.5A.2.3	Additional spectrum emission mask	93
6.5A.2.3.1	Void	93
6.5A.2.3.2	Void	93
6.5A.2.3.3	Additional spectrum emission mask for Inter-band CA	93
6.5A.2.4	Adjacent channel leakage ratio	93
6.5A.2.4.1	NR ACLR	93
6.5A.2.4.1.1	Void	93
6.5A.2.4.1.2	Void	93
6.5A.2.4.1.3	NR ACLR for Inter-band CA	93
6.5A.2.4.2	UTRA ACLR	93
6.5A.2.4.2.1	Void	93
6.5A.2.4.2.2	Void	93
6.5A.2.4.2.3	UTRA ACLR for Inter-band CA	93
6.5A.3	Spurious emission for CA	93
6.5A.3.1	General spurious emissions	93
6.5A.3.2	Spurious emissions for UE co-existence	94
6.5A.3.2.1	Void	94
6.5A.3.2.2	Void	94
6.5A.3.2.3	Spurious emissions for UE co-existence for Inter-band CA	94
6.5A.4	Transmit intermodulation for CA	95
6.5A.4.1	Void	95
6.5A.4.2	Void	95
6.5A.4.3	Transmit intermodulation for Inter-band CA	95
6.5D	Output RF spectrum emissions for UL MIMO	95
6.5D.1	Occupied bandwidth for UL MIMO	95
6.5D.2	Out of band emission for UL MIMO	95
6.5D.3	Spurious emission for UL MIMO	95
6.5D.4	Transmit intermodulation for UL MIMO	95
7	Receiver characteristics	96
7.1	General	96
7.2	Diversity characteristics	96
7.3	Reference sensitivity	96
7.3.1	General	96
7.3.2	Reference sensitivity power level	96
7.3.3	ΔRIB,c	102
7.3A	Reference sensitivity for CA	102
7.3A.1	General	102
7.3A.2	Reference sensitivity power level for CA	102
7.3A.2.1	Reference sensitivity power level for Intra-band contiguous CA	102
7.3A.2.2	Void	102
7.3A.2.3	Reference sensitivity power level for Inter-band CA	102
7.3A.2.4	Void	103
7.3A.3	ΔRIB,c for CA	104
7.3A.3.1	General	104
7.3A.3.2	ΔRIB,c for Inter-band CA	104
7.3A.3.2.1	ΔRIB,c for two bands	104
7.3A.3.2.2	Void	104
7.3A.4	Reference sensitivity exceptions due to UL harmonic interference for CA	104
7.3A.5	Reference sensitivity exceptions due to intermodulation interference due to 2UL CA	107
7.3A.6	Reference sensitivity exceptions due to cross band isolation for CA	107
7.3B	Void	108
7.3C	Reference sensitivity for SUL	108
7.3C.1	General	108
7.3C.2	Reference sensitivity power level for SUL	108
7.3C.3	ΔRIB,c for SUL	110
7.3C.3.1	General	110
7.3C.3.2	SUL band combination	110
7.3C.3.2.1	ΔRIB,c  for two bands	110
7.3D	Reference sensitivity for UL MIMO	110
7.4	Maximum input level	110
7.4A	Maximum input level for CA	111
7.4A.1	Maximum input level for Intra-band contiguous CA	111
7.4A.2	Void	111
7.4A.3	Maximum input level for Inter-band CA	111
7.4D	Maximum input level for UL MIMO	111
7.5	Adjacent channel selectivity	112
7.5A	Adjacent channel selectivity for CA	116
7.5A.1	Adjacent channel selectivity for Intra-band contiguous CA	116
7.5A.2	Void	118
7.5A.3	Adjacent channel selectivity Inter-band CA	118
7.5D	Adjacent channel selectivity for UL MIMO	118
7.6	Blocking characteristics	118
7.6.1	General	118
7.6.2	In-band blocking	118
7.6.3	Out-of-band blocking	120
7.6.4	Narrow band blocking	124
7.6A	Blocking characteristics for CA	125
7.6A.1	General	125
7.6A.2	In-band blocking for CA	125
7.6A.2.1 In-band blocking for Intra-band contiguous CA	125
7.6A.2.2	Void	126
7.6A.2.3	In-band blocking for Inter-band CA	126
7.6A.3	Out-of-band blocking for CA	126
7.6A.3.1	Out-of-band blocking for Intra-band contiguous CA	126
7.6A.3.2	Void	127
7.6A.3.3	Out-of-band blocking for Inter-band CA	127
7.6A.4	Narrow band blocking for CA	128
7.6A.4.1	Narrow band blocking for Intra-band contiguous CA	128
7.6A.4.2 Void	129
7.6A.4.3 Narrow band blocking for Inter-band CA	129
7.6C	Blocking characteristics for SUL	129
7.6C.1	General	129
7.6C.2	In-band blocking for SUL	129
7.6C.3	Out-of-band blocking for SUL	129
7.6C.4	Narrow band blocking for SUL	130
7.6D	Blocking characteristics for UL MIMO	130
7.7	Spurious response	130
7.7A	Spurious response for CA	132
7.7A.1	Spurious response for Intra-band contiguous CA	132
7.7A.2	Void	132
7.7A.3	Spurious response for Inter-band CA	132
7.7D	Spurious response for UL MIMO	132
7.8	Intermodulation characteristics	132
7.8.1	General	132
7.8.2	Wide band Intermodulation	132
7.8A	Intermodulation characteristics for CA	135
7.8A.1	General	135
7.8A.2	Wide band intermodulation for CA	135
7.8A.2.1	Wide band intermodulation for Intra-band contiguous CA	135
7.8A.2.2	Void	136
7.8A.2.3	Wide band intermodulation for Inter-band CA	136
7.8D	Intermodulation characteristics for UL MIMO	136
7.9	Spurious emissions	136
7.9A	Spurious emissions for CA	137
7.9A.1	Void	137
7.9A.2	Void	137
7.9A.3	Spurious emissions for Inter-band CA	137
Annex A (normative): Measurement channels	138
A.1	General	138
A.2	UL reference measurement channels	138
A.2.1	General	138
A.2.2	Reference measurement channels	139
A.2.2.1	DFT-s-OFDM Pi/2-BPSK	139
A.2.2.2	DFT-s-OFDM QPSK	140
A.2.2.3	DFT-s-OFDM 16QAM	141
A.2.2.4	DFT-s-OFDM 64QAM	142
A.2.2.5	DFT-s-OFDM 256QAM	143
A.2.2.6	CP-OFDM QPSK	144
A.2.2.7	CP-OFDM 16QAM	146
A.2.2.8	CP-OFDM 64QAM	149
A.2.2.9	CP-OFDM 256QAM	151
A.2.3	Reference measurement channels for TDD	153
A.2.3.1	DFT-s-OFDM Pi/2-BPSK	153
A.2.3.2	DFT-s-OFDM QPSK	153
A.2.3.3	DFT-s-OFDM 16QAM	153
A.2.3.4	DFT-s-OFDM 64QAM	153
A.2.3.5	DFT-s-OFDM 256QAM	153
A.2.3.6	CP-OFDM QPSK	154
A.2.3.7	CP-OFDM 16QAM	154
A.2.3.8	CP-OFDM 64QAM	154
A.2.3.9	CP-OFDM 256QAM	154
A.3	DL reference measurement channels	155
A.3.1	General	155
A.3.2	DL reference measurement channels for FDD	156
A.3.2.1	General	156
A.3.2.2	FRC for receiver requirements for QPSK	156
A.3.2.3	FRC for maximum input level for 64QAM	159
A.3.2.4	FRC for maximum input level for 256 QAM	162
A.3.3	DL reference measurement channels for TDD	165
A.3.3.1	General	165
A.3.3.2	FRC for receiver requirements for QPSK	166
A.3.3.3	FRC for maximum input level for 64QAM	169
A.3.3.4	FRC for maximum input level for 256 QAM	172
A.4	CSI reference measurement channels	175
A.5	OFDMA Channel Noise Generator (OCNG)	175
A.5.1	OCNG Patterns for FDD	175
A.5.1.1	OCNG FDD pattern 1: Generic OCNG FDD Pattern for all unused REs	175
A.5.2	OCNG Patterns for TDD	175
A.5.2.1	OCNG TDD pattern 1: Generic OCNG TDD Pattern for all unused REs	175
A.6	Void	175
Annex B (informative): Void	176
Annex C (informative): Downlink physical channels	177
C.1	General	177
C.2	Setup	177
C.3	Connection	177
C.3.1	Measurement of Receiver Characteristics	177
Annex D (normative): Characteristics of the interfering signal	178
D.1	General	178
D.2	Interference signals	178
Annex E (normative):  Environmental conditions	179
E.1	General	179
E.2	Environmental	179
E.2.1	Temperature	179
E.2.2	Voltage	179
E.2.3	Vibration	180
Annex F (normative):  Transmit modulation	181
F.0	General	181
F.1	Measurement Point	181
F.2	Basic Error Vector Magnitude measurement	181
F.3	Basic in-band emissions measurement	182
F.4	Modified signal under test	182
F.5	Window length	184
F.5.1	Timing offset	184
F.5.2	Window length	184
F.5.3	Window length for normal CP	184
F.5.4	Window length for Extended CP	186
F.5.5	Window length for PRACH	186
F.6	Averaged EVM	187
F.7	Spectrum Flatness	188
Annex G (normative):	189
G.0	General	189
G.1	Measurement Point	189
G.2	Relative Phase Error Measurement	190
G.2.1	Symbols used	190
G.2.2	CFO (carrier frequency offset) correction	190
G.2.3	Steps of the measurement method	190
Annex H (normative):  ModifiedMPR-Behavior	191
H.1	Indication of modified MPR behavior	191
Annex I (informative): Void	191
Annex J (informative): Void	191
Annex K (informative): Void	191
Annex L (informative): Change history	192



image1.jpeg
s




image2.png
=

A GLOBAL INITIATIVE




