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6.4H.1	Transmit signal quality for intra-band UL contiguous CA with UL MIMO	426
6.4H.1.1	Frequency error for intra-band UL contiguous CA with UL MIMO	426
6.4H.1.2	Transmit modulation quality for intra-band UL contiguous CA with UL MIMO	426
6.4H.1.2.0	General	426
6.4H.1.2.1	Error Vector Magnitude	426
6.4H.1.2.2	Carrier leakage	426
6.4H.1.2.3	In-band emissions	427
6.4H.1.3	Time alignment error for intra-band UL contiguous CA with UL MIMO	427
6.4H.1.4	Coherent UL MIMO requirement for intra-band UL contiguous CA with UL MIMO	427
6.5	Output RF spectrum emissions	427
6.5.1	Occupied bandwidth	427
6.5.2	Out of band emission	427
6.5.2.1	General	427
6.5.2.2	Spectrum emission mask	427
6.5.2.3	Additional spectrum emission mask	428
6.5.2.3.1	Requirements for network signalling value "NS_35"	428
6.5.2.3.2	Requirements for network signalling value "NS_04"	428
6.5.2.3.3	Requirements for network signalling values "NS_03" and “NS_03U”	429
6.5.2.3.4	Requirements for network signalling value "NS_06" or “NS_07”	430
6.5.2.3.5	Void	430
6.5.2.3.6	Void	430
6.5.2.3.7	Void	430
6.5.2.3.8	Requirements for network signalling value "NS_27"	430
6.5.2.3.9	Requirements for network signalling value "NS_21"	431
6.5.2.4	Adjacent channel leakage ratio	431
6.5.2.4.1	NR ACLR	432
6.5.2.4.2	UTRA ACLR	432
6.5.3	Spurious emissions	433
6.5.3.0	General	433
6.5.3.1	General spurious emissions	433
6.5.3.2	Spurious emissions for UE co-existence	433
6.5.3.3	Additional spurious emissions	442
6.5.3.3.1	Requirement for network signalling value "NS_04"	442
6.5.3.3.2	Requirement for network signalling value "NS_17"	443
6.5.3.3.3	Requirement for network signalling value "NS_18"	443
6.5.3.3.4	Requirement for network signalling values "NS_05" and “NS_05U”	443
6.5.3.3.5	Requirement for network signalling values "NS_43" and “NS_43U”	443
6.5.3.3.6	Requirement for network signalling value "NS_37"	444
6.5.3.3.7	Requirement for network signalling value "NS_38"	444
6.5.3.3.8	Requirement for network signalling value "NS_39"	444
6.5.3.3.9	Requirement for network signalling value "NS_40"	444
6.5.3.3.10	Requirement for network signalling value "NS_41"	445
6.5.3.3.11	Requirement for network signalling value "NS_42"	445
6.5.3.3.12	Requirement for network signalling value "NS_21"	445
6.5.3.3.13	Requirement for network signalling value "NS_24"	446
6.5.3.3.14	Requirement for network signalling value "NS_27"	446
6.5.3.3.15	Requirement for network signalling value "NS_47"	446
6.5.3.3.16	Requirement for network signalling value "NS_50"	447
6.5.3.3.17	Requirement for network signalling value "NS_12"	447
6.5.3.3.18	Requirement for network signalling value "NS_13"	447
6.5.3.3.19	Requirement for network signalling value "NS_14"	448
6.5.3.3.20	Requirement for network signalling value "NS_15"	448
6.5.3.3.21	Requirement for network signalling value "NS_45"	448
6.5.3.3.22	Requirement for network signalling values "NS_48" and "NS_51"	449
6.5.3.3.23	Requirement for network signalling value "NS_49"	449
6.5.3.3.24	Requirement for network signalling value "NS_44"	449
6.5.3.3.25	Requirement for network signalling value "NS_46"	450
6.5.3.3.26	Requirement for network signalling value "NS_07"	450
6.5.3.3.27	Requirement for network signalling value “NS_56”	450
6.5.4	Transmit intermodulation	451
6.5A	Output RF spectrum emissions for CA	451
6.5A.0	General	451
6.5A.1	Occupied bandwidth for CA	452
6.5A.1.1	Void	452
6.5A.1.1a	Occupied bandwidth for Intra-band contiguous CA	452
6.5A.1.2	Occupied bandwidth for Intra-band non-contiguous CA	452
6.5A.1.3	Occupied bandwidth for Inter-band CA	452
6.5A.2	Out of band emission for CA	452
6.5A.2.1	General	452
6.5A.2.2	Spectrum emission mask	452
6.5A.2.2.1	Spectrum emission mask for intra-band contiguous CA	452
6.5A.2.2.2	Spectrum emission mask for intra-band non-contiguous CA	453
6.5A.2.2.3	Spectrum emission mask for Inter-band CA	453
6.5.A.2.2.4	Void	453
6.5A.2.3	Additional spectrum emission mask for CA	453
6.5A.2.3.1	Additional spectrum emission mask for intra-band contiguous CA	453
6.5A.2.3.2	Additional spectrum emission mask for Intra-band non-contiguous CA	454
6.5A.2.3.3	Additional spectrum emission mask for Inter-band CA	454
6.5A.2.4	Adjacent channel leakage ratio	454
6.5A.2.4.1	NR ACLR	454
6.5A.2.4.2	UTRA ACLR	456
6.5A.3	Spurious emission for CA	456
6.5A.3.1	General spurious emissions	456
6.5A.3.2	Spurious emissions for UE co-existence	457
6.5A.3.2.1	Spurious emissions for UE co-existence for intra-band contiguous CA	457
6.5A.3.2.2	Spurious emissions for UE co-existence for intra-band non-contiguous CA	460
6.5A.3.2.3	Spurious emissions for UE co-existence for Inter-band CA	461
6.5A.3.2.4	Void	468
6.5A.3.2.5	Void	468
6.5A.3.2.6	Void	468
6.5A.3.3	Additional spurious emissions for CA	468
6.5A.3.3.1	Additional spurious emissions for intra-band contiguous  CA	468
6.5A.3.3.2	Additional spurious emissions for intra-band non-contiguous CA	469
6.5A.4	Transmit intermodulation for CA	469
6.5A.4.2.1	Transmit intermodulation for intra-band contiguous CA	469
6.5A.4.2.2	Void	469
6.5B	Output RF spectrum emissions for NR-DC	470
6.5D	Output RF spectrum emissions for UL MIMO	470
6.5D.1	Occupied bandwidth for UL MIMO	470
6.5D.2	Out of band emission for UL MIMO	470
6.5D.3	Spurious emission for UL MIMO	470
6.5D.4	Transmit intermodulation for UL MIMO	471
6.5E	Output RF spectrum emissions for V2X	471
6.5E.1	Occupied bandwidth for V2X	471
6.5E.1.1	General	471
6.5E.1.2	Occupied bandwidth for V2X con-current operation	471
6.5E.2	Out of band emission for V2X	471
6.5E.2.1	General	471
6.5E.2.2	Spectrum emission mask	471
6.5E.2.2.1	General	471
6.5E.2.2.2	Spectrum emission mask for V2X con-current operation	472
6.5E.2.3	Additional Spectrum emission mask	472
6.5E.2.3.1	Requirements for network signalling value "NS_33"	472
6.5E.2.3.2	Requirements for network signalling value "NS_52"	472
6.5E.2.3.3	Requirements for network signalling value "NS_06"	473
6.5E.2.4	Adjacent channel leakage ratio	473
6.5E.2.4.1	General	473
6.5E.2.4.2	ACLR for V2X con-current operation	473
6.5E.3	Spurious emissions for V2X	473
6.5E.3.1	General spurious emissions	473
6.5E.3.2	Spurious emissions for UE co-existence	474
6.5E.3.3	Spurious emissions for UE co-existence for V2X con-current operation	474
6.5E.3.4	Additional spurious emissions requirements for V2X	475
6.5E.3.4.1	General	475
6.5E.3.4.2	Requirements for network signalling value "NS_33"	475
6.5E.3.4.3	Void	476
6.5E.4	Transmit intermodulation	476
6.5E.4.1	General	476
6.5E.4.2	Transmit intermodulation for V2X con-current operation	476
6.5F	Output RF spectrum emissions for shared spectrum channel access	476
6.5F.1	Occupied bandwidth	476
6.5F.2	Out of band emission	476
6.5F.2.1	General	476
6.5F.2.2	Spectrum emission mask for operation with shared spectrum channel access	477
6.5F.2.2.0	General	477
6.5F.2.2.1	Spectrum emission mask for non-transmitted channels	477
6.5F.2.3	Additional spectrum emission mask	477
6.5F.2.4	Adjacent channel leakage ratio	478
6.5F.2.4.0	General	478
6.5F.2.4.1	Shared spectrum channel access ACLR	478
6.5F.2.4.2	Additional requirement for network signalled value "NS_29"	478
6.5F.2A	Out of band emission for CA	478
6.5F.2A.1	Spectrum emission mask for CA	478
6.5F.2A.1.1	Spectrum emission mask for Inter-band CA	478
6.5F.2A.1.2	Spectrum emission mask for Intra-band contiguous CA	479
6.5F.2A.1.2.1	General	479
6.5F.2A.1.2.2	Intra-band contiguous CA spectrum emission mask for non-transmitted channels	479
6.5F.2A.2	Adjacent channel leakage ratio for CA	479
6.5F.2A.2.1	Adjacent channel leakage ratio for inter-band CA	479
6.5F.2A.2.2	Adjacent channel leakage ratio for intra-band contiguous CA	480
6.5F.3	Spurious emissions	480
6.5F.3.0	General	480
6.5F.3.1	General spurious emissions	480
6.5F.3.2	Spurious emissions for UE co-existence	480
6.5F.3.3	Additional spurious emissions	481
6.5F.3.3.0	General	481
6.5F.3.3.1	Requirement for network signalling value "NS_28"	481
6.5F.3.3.2	Requirement for network signalling value "NS_29"	481
6.5F.3.3.3	Requirement for network signalling value "NS_30"	483
6.5F.3.3.4	Requirement for network signalling value "NS_31"	484
6.5F.3.3.5	Requirements for network signalling value "NS_53" or "NS_54" or "NS_60"	485
6.5F.3.3.6	Requirements for network signalling value "NS_58"	485
6.5F.3.3.7	Requirements for network signalling value "NS_61"	485
6.5F.4	Transmit intermodulation	485
6.5G	Output RF spectrum emissions for Tx Diversity	486
6.5G.1	Occupied bandwidth for Tx Diversity	486
6.5G.2	Out of band emission for Tx Diversity	486
6.5G.3	Spurious emission for Tx Diversity	486
6.5G.4	Transmit intermodulation for Tx Diversity	486
6.5H	Output RF spectrum emissions for CA with UL MIMO	486
6.5H.1	Output RF spectrum emissions for intra-band UL contiguous CA with UL MIMO	486
6.5H.1.1	Occupied bandwidth for intra-band UL contiguous CA with UL MIMO	486
6.5H.1.2	Out of band emission for intra-band UL contiguous CA with UL MIMO	486
6.5H.1.3	 Spurious emission for intra-band UL contiguous CA with UL MIMO	487
6.5H.1.4	Transmit intermodulation for intra-band UL contiguous CA with UL MIMO	487
6.6	Void	487
6.6E	Time alignment error	487
7	Receiver characteristics	488
7.1	General	488
7.1A	General	488
7.1F	General	489
7.1I	General	489
7.2	Diversity characteristics	489
7.3	Reference sensitivity	489
7.3.1	General	489
7.3.2	Reference sensitivity power level	489
7.3.3	ΔRIB,c	500
7.3A	Reference sensitivity for CA	500
7.3A.1	General	500
7.3A.2	Reference sensitivity power level for CA	500
7.3A.2.1	Reference sensitivity power level for Intra-band contiguous CA	500
7.3A.2.2	Reference sensitivity power level for Intra-band non-contiguous CA	501
7.3A.2.3	Reference sensitivity power level for Inter-band CA	502
7.3A.2.4	Void	502
7.3A.3	ΔRIB,c for CA	503
7.3A.3.1	General	503
7.3A.3.2	ΔRIB,c for Inter-band CA	503
7.3A.3.2.1	ΔRIB,c for two bands	504
7.3A.3.2.2	Void	508
7.3A.3.2.3	ΔRIB,c for three bands	508
7.3A.3.2.4	ΔRIB,c for four bands	514
7.3A.3.2.5	ΔRIB,c for five bands	520
7.3A.3.3	ΔRIB,c for Intra-band CA	520
7.3A.4	Reference sensitivity exceptions due to UL harmonic interference for CA	520
7.3A.5	Reference sensitivity exceptions due to intermodulation interference due to 2UL CA	530
7.3A.6	Reference sensitivity exceptions due to cross band isolation for CA	557
7.3B	Reference sensitivity for NR-DC	561
7.3C	Reference sensitivity for SUL	562
7.3C.1	General	562
7.3C.2	Reference sensitivity power level for SUL	562
7.3C.3	ΔRIB,c for SUL	566
7.3C.3.1	General	566
7.3C.3.2	SUL band combination	566
7.3C.3.2.1	ΔRIB,c  for two bands	566
7.3C.3.2.2	ΔRIB,c  for three bands	567
7.3C.3.2.3	ΔRIB,c  for four bands	567
7.3D	Reference sensitivity for UL MIMO	567
7.3E	Reference sensitivity for V2X	568
7.3E.1	General	568
7.3E.2	Minimum requirements	568
7.3E.3	Reference sensitivity power level for V2X con-current operation	569
7.3F	Reference sensitivity for shared spectrum channel access	570
7.3F.1	General	570
7.3F.2	Reference sensitivity power level	571
7.3F.3	Void	571
7.3F.4	Void	572
7.3F.4A	Shared spectrum channel access CA	572
7.3F.4A.1	Intra-band contiguous shared spectrum channel access CA	572
7.3F.5	Void	572
7.3F.5.1	Void	572
7.3F.5.2	Void	572
7.3F.5.3	Void	572
7.3G	Reference sensitivity for Tx Diversity	572
7.3G.5	Void	572
7.3G.5.0	Void	572
7.3I	Reference sensitivity for RedCap	572
7.3I.1	General	572
7.3I.2	Reference sensitivity power level	572
7.4	Maximum input level	580
7.4A	Maximum input level for CA	580
7.4A.1	Maximum input level for Intra-band contiguous CA	580
7.4A.2	Maximum input level for Intra-band non-contiguous CA	581
7.4A.3	Maximum input level for Inter-band CA	581
7.4B	Maximum input level for NR-DC	581
7.4D	Maximum input level for UL MIMO	581
7.4E	Maximum input level for V2X	581
7.4E.1	General	581
7.4E.2	Maximum input level for V2X con-current operation	582
7.5	Adjacent channel selectivity	582
7.5A	Adjacent channel selectivity for CA	584
7.5A.1	Adjacent channel selectivity for Intra-band contiguous CA	584
7.5A.2	Adjacent channel selectivity Intra-band non-contiguous CA	586
7.5A.3	Adjacent channel selectivity Inter-band CA	587
7.5B	Adjacent channel selectivity for NR-DC	587
7.5D	Adjacent channel selectivity for UL MIMO	587
7.5E	Adjacent channel selectivity for V2X	587
7.5E.1	General	587
7.5E.2	Adjacent channel selectivity for V2X con-current operation	589
7.5F	Adjacent channel selectivity for shared spectrum channel access	589
7.5F.1	General	589
7.5F.1A	Adjacent channel selectivity for shared spectrum channel access CA	590
7.5F.1A.1	Intra-band contiguous shared spectrum channel access CA	590
7.5F.2	Void	591
7.6	Blocking characteristics	591
7.6.1	General	591
7.6.2	In-band blocking	591
7.6.3	Out-of-band blocking	593
7.6.4	Narrow band blocking	597
7.6A	Blocking characteristics for CA	597
7.6A.1	General	597
7.6A.2	In-band blocking for CA	597
7.6A.2.1	In-band blocking for Intra-band contiguous CA	597
7.6A.2.2	In-band blocking for Intra-band non-contiguous CA	599
7.6A.2.3	In-band blocking for Inter-band CA	599
7.6A.3	Out-of-band blocking for CA	600
7.6A.3.1	Out-of-band blocking for Intra-band contiguous CA	600
7.6A.3.2	Out-of-band blocking for Intra-band non-contiguous CA	601
7.6A.3.3	Out-of-band blocking for Inter-band CA	601
7.6A.4	Narrow band blocking for CA	603
7.6A.4.1	Narrow band blocking for Intra-band contiguous CA	603
7.6A.4.2	Narrow band blocking for Intra-band non-contiguous CA	603
7.6A.4.3	Narrow band blocking for Inter-band CA	603
7.6B	Blocking characteristics for NR-DC	604
7.6C	Blocking characteristics for SUL	604
7.6C.1	General	604
7.6C.2	In-band blocking for SUL	604
7.6C.3	Out-of-band blocking for SUL	604
7.6C.4	Narrow band blocking for SUL	605
7.6D	Blocking characteristics for UL MIMO	605
7.6E	Blocking characteristics for V2X	605
7.6E.1	General	605
7.6E.2	In-band blocking	605
7.6E.2.1	General	605
7.6E.2.2	In-band blocking for V2X con-current operation	606
7.6E.3	Out-of-band blocking	606
7.6E.3.1	General	606
7.6E.3.2	Out-of-band blocking for V2X con-current operation	607
7.6F	Blocking characteristics for shared spectrum channel access	607
7.6F.1	General	607
7.6F.2	In-band blocking	607
7.6F.2.1	General	607
7.6F.2.2	Void	608
7.6F.2A	In-band blocking for shared spectrum CA	608
7.6F.2A.1	Intra-band contiguous shared spectrum channel access CA	608
7.6F.3	Out-of-band blocking	609
7.6F.3.1	General	609
7.6F.3.2	Void	610
7.6F.3A	Out-of-band blocking for shared spectrum CA	610
7.6F.3A.1	Intra-band contiguous shared spectrum channel access CA	610
7.7	Spurious response	611
7.7A	Spurious response for CA	612
7.7A.1	Spurious response for Intra-band contiguous CA	612
7.7A.2	Spurious response for Intra-band non-contiguous CA	612
7.7A.3	Spurious response for Inter-band CA	612
7.7B	Spurious response for NR-DC	613
7.7D	Spurious response for UL MIMO	613
7.7E	Spurious response for V2X	613
7.7E.1	General	613
7.7E.2	Spurious response for V2X con-current operation	613
7.7F	Spurious response for shared spectrum channel access	613
7.7F.1	General	613
7.7F.1A	Spurious response for shared spectrum channel access CA	614
7.7F.1A.1	Intra-band contiguous shared spectrum channel access CA	614
7.7F.2	Void	614
7.8	Intermodulation characteristics	615
7.8.1	General	615
7.8.2	Wide band Intermodulation	615
7.8A	Intermodulation characteristics for CA	617
7.8A.1	General	617
7.8A.2	Wide band intermodulation for CA	617
7.8A.2.1	Wide band intermodulation for Intra-band contiguous CA	617
7.8A.2.2	Wide band intermodulation for Intra-band non-contiguous CA	618
7.8A.2.3	Wide band intermodulation for Inter-band CA	618
7.8B	Intermodulation characteristics for NR-DC	618
7.8D	Intermodulation characteristics for UL MIMO	619
7.8E	Intermodulation characteristics for V2X	619
7.8E.1	General	619
7.8E.2	Wide band Intermodulation	619
7.8E.2.1	General	619
7.8E.2.2	Wide band Intermodulation for V2X con-current operation	620
7.8F	Intermodulation characteristics for shared spectrum channel access	620
7.8F.1	General	620
7.8F.2	Wide band Intermodulation	620
7.9	Spurious emissions	621
7.9A	Spurious emissions for CA	621
7.9A.1	Void	621
7.9A.2	Void	621
7.9A.3	Spurious emissions for Inter-band CA	621
7.9B	Spurious emissions for NR-DC	622
Annex A (normative): Measurement channels	626
A.1	General	626
A.2	UL reference measurement channels	626
A.2.1	General	626
A.2.2	Reference measurement channels	628
A.2.2.1	DFT-s-OFDM Pi/2-BPSK	628
A.2.2.2	DFT-s-OFDM QPSK	629
A.2.2.3	DFT-s-OFDM 16QAM	629
A.2.2.4	DFT-s-OFDM 64QAM	631
A.2.2.5	DFT-s-OFDM 256QAM	633
A.2.2.6	CP-OFDM QPSK	635
A.2.2.7	CP-OFDM 16QAM	637
A.2.2.8	CP-OFDM 64QAM	639
A.2.2.9	CP-OFDM 256QAM	641
A.2.3	Reference measurement channels for TDD	643
A.2.3.1	DFT-s-OFDM Pi/2-BPSK	643
A.2.3.2	DFT-s-OFDM QPSK	643
A.2.3.3	DFT-s-OFDM 16QAM	643
A.2.3.4	DFT-s-OFDM 64QAM	643
A.2.3.5	DFT-s-OFDM 256QAM	644
A.2.3.6	CP-OFDM QPSK	644
A.2.3.7	CP-OFDM 16QAM	644
A.2.3.8	CP-OFDM 64QAM	644
A.2.3.9	CP-OFDM 256QAM	645
A.3	DL reference measurement channels	646
A.3.1	General	646
A.3.2	DL reference measurement channels for FDD	648
A.3.2.1	General	648
A.3.2.2	FRC for receiver requirements for QPSK	649
A.3.2.3	FRC for maximum input level for 64QAM	652
A.3.2.4	FRC for maximum input level for 256 QAM	655
A.3.2.5	FRC for maximum input level for 1024 QAM	658
A.3.3	DL reference measurement channels for TDD	661
A.3.3.1	General	661
A.3.3.2	FRC for receiver requirements for QPSK	662
A.3.3.3	FRC for maximum input level for 64QAM	665
A.3.3.4	FRC for maximum input level for 256 QAM	668
A.3.3.5	FRC for maximum input level for 1024 QAM	671
A.4	CSI reference measurement channels	674
A.5	OFDMA Channel Noise Generator (OCNG)	674
A.5.1	OCNG Patterns for FDD	674
A.5.1.1	OCNG FDD pattern 1: Generic OCNG FDD Pattern for all unused REs	674
A.5.2	OCNG Patterns for TDD	674
A.5.2.1	OCNG TDD pattern 1: Generic OCNG TDD Pattern for all unused REs	674
A.6	Void	675
A.7	V2X reference measurement channels	675
A.7.1	General	675
A.7.2	FRC for V2X receiver requirements for QPSK	675
A.7.3	FRC for maximum input level for 64QAM	677
A.7.4	FRC for maximum input level for 256QAM	678
Annex B (informative): Void	680
Annex C (informative): Downlink physical channels	681
C.1	General	681
C.2	Setup	681
C.3	Connection	681
C.3.1	Measurement of Receiver Characteristics	681
Annex D (normative): Characteristics of the interfering signal	683
D.1 General	683
D.2	Interference signals	683
Annex E (normative):  Environmental conditions	684
E.1	General	684
E.2	Environmental	684
E.2.1	Temperature	684
E.2.2	Voltage	685
E.2.3	Vibration	685
Annex F (normative):  Transmit modulation	686
F.0	General	686
F.1	Measurement Point	686
F.2	Basic Error Vector Magnitude measurement	686
F.3	Basic in-band emissions measurement	687
F.4	Modified signal under test	688
F.5	Window length	690
F.5.1	Timing offset	690
F.5.2	Window length	690
F.5.3	Window length for normal CP	690
F.5.4	Window length for Extended CP	691
F.5.5	Window length for PRACH	692
F.6	Averaged EVM	693
F.7	Spectrum Flatness	694
F.8	EVM measurement for dual Tx	694
F.9	Phase offset measurement for DMRS bundling	694
F.9.1	Measurement point	694
F.9.2	Symbols used	694
F.9.3	Modified test signal	694
F.9.4	Phase offset measurement	695
F.10	EVM for UL MIMO	695
F10.1	General	695
F10.2	MIMO Equalization	696
F10.3	Layer processing	696
Annex G (normative):  Difference of relative phase and power errors	698
G.0	General	698
G.1	Measurement Point	698
G.2	Relative Phase Error Measurement	698
G.2.1	Symbols and subcarriers used	698
G.2.2	CFO (carrier frequency offset) correction	699
G.2.3	Steps of the measurement method	699
Annex H (informative): Void	700
Annex I (informative): Void	700
Annex J (informative): Void	700
Annex K (informative): Void	700
Annex L (normative): ModifiedMPR-Behavior	700
L.1	Indication of modified MPR behavior	700
Annex M (informative): Change history	704
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