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<Start of Changes>

[bookmark: _Toc21026604][bookmark: _Toc27743855][bookmark: _Toc36197028][bookmark: _Toc36197720]6.5.2	Out of band emission
The Out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a spectrum emission mask and an Adjacent Channel Leakage power Ratio. Additional requirements to protect specific bands are also considered.
The requirements in clause 6.5.2.1 only apply when both UL and DL of a UE are configured for single CC operation, and they are of the same bandwidth. For a UE that is configured for single CC operation with different channel bandwidths in UL and DL, the requirements in clause 6.5A.2.1 apply.
All out of band emissions for range 2 are TRP.
[bookmark: _Toc21026605][bookmark: _Toc27743856][bookmark: _Toc36197029][bookmark: _Toc36197721]6.5.2.1	Spectrum Emission Mask
Editor’s note: The following aspects are either missing or not yet determined:
· [bookmark: _CR6_5_2_1_1]Measurement Uncertainties and Test Tolerances are FFS for power class 1 FR2b, 2, and 4.
· Measurement Uncertainty is FFS for n259.
6.5.2.1.1	Test purpose
To verify that the power of any UE emission shall not exceed specified lever for the specified channel bandwidth.
[bookmark: _CR6_5_2_1_2]6.5.2.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
[bookmark: _CR6_5_2_1_3][bookmark: _Hlk84513757]6.5.2.1.3	Minimum conformance requirements
The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the  edge of the assigned NR channel bandwidth. For frequencies offset greater than FOOB as specified in Table 6.5.2.1.3-1 the spurious requirements in clause 6.5.3 are applicable.
The power of any UE emission shall not exceed the levels specified in Table 6.5.2.1.3-1 for the specified channel bandwidth. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
[bookmark: _CRTable6_5_2_1_31]Table 6.5.2.1.3-1: General NR spectrum emission mask for Range 2
	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	50
MHz
	100
MHz
	200
MHz
	400
MHz
	Measurement bandwidth

	 0-5
	-5 
	-5
	-5
	-5
	1 MHz 

	 5-10
	-13
	-5
	-5
	-5 
	1 MHz

	 10-20
	-13
	-13
	-5
	-5 
	1 MHz

	 20-40
	-13
	-13
	-13
	-5
	1 MHz

	 40-100
	-13
	-13
	-13
	-13
	1 MHz

	 100-200
	
	-13
	-13 
	-13 
	1 MHz

	 200-400
	
	
	-13 
	-13 
	1 MHz

	 400-800
	
	
	
	-13 
	1 MHz



The normative reference for this requirement is TS 38.101-2 [3] clause 6.5.2.1.
[bookmark: _CR6_5_2_1_4]6.5.2.1.4	Test description
[bookmark: _CR6_5_2_1_4_1]6.5.2.1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.5.2.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
[bookmark: _CRTable6_5_2_1_4_11]Table 6.5.2.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest, Highest

	Test SCS as specified in Table 5.3.5-1
	Highest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	-
	Modulation
	RB allocation (NOTE 1)

	1
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	2
	
	DFT-s-OFDM QPSK
	Outer_Full

	3
	
	DFT-s-OFDM 16 QAM
	Outer_Full

	4
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	5
	
	CP-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	All test points in this table must also exist in Table 6.2.2.4.1-1, Table 6.2.2.4.1-2, Table 6.2.2.4.1-3 (MPR) for PC1 or Table 6.2.2.4.1-7, Table 6.2.2.4.1-8, Table 6.2.2.4.1-9 (MPR) for PC2, PC3 and PC4.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and clause A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.5.2.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.5.2.1.4.3
[bookmark: _CR6_5_2_1_4_2]6.5.2.1.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.5.2.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
2.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 ms for the UE to reach maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
5.	Measure the TRP of the transmitted signal with a measurement filter of bandwidths according to Table 6.5.2.1.5-1 and using a rms detector. If the sweep count is higher than one, the trace mode shall be average. The centre frequency of the filter shall be stepped in continuous steps according to the same table. TRP shall be recorded for each step. The measurement period shall capture the active time slots. Total radiated power is measured according to TRP measurement procedure defined in Annex K. The measurement grid used for TRP measurement defined in Annex M. TRP is calculated considering both polarizations, theta and phi.
NOTE 1: When switching to DFT-s-OFDM waveform, as specified in Table 6.5.2.1.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE 2:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
[bookmark: _CR6_5_2_1_4_3]6.5.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
[bookmark: _CR6_5_2_1_5]6.5.2.1.5	Test requirement
The measured TRP of any UE emission derived in step 5, shall fulfil requirements in Table.6.5.2.1.5-1.
[bookmark: _CRTable6_5_2_1_51]Table 6.5.2.1.5-1: General NR spectrum emission mask for Range 2
	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	50
MHz
	100
MHz
	200
MHz
	400
MHz
	Measurement bandwidth

	 0-5
	-5 + TT
	-5 + TT
	-5 + TT
	-5 + TT
	1 MHz 

	 5-10
	-13 + TT
	-5 + TT
	-5 + TT
	-5 + TT
	1 MHz

	 10-20
	-13 + TT
	-13 + TT
	-5 + TT
	-5 + TT
	1 MHz

	 20-40
	-13 + TT
	-13 + TT
	-13 + TT
	-5 + TT
	1 MHz

	 40-100
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	1 MHz

	 100-200
	
	-13 + TT
	-13 + TT
	-13 + TT
	1 MHz

	 200-400
	
	
	-13 + TT
	-13 +TT
	1 MHz

	 400-800
	
	
	
	-13 + TT
	1 MHz

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.5.2.1.5-1a
NOTE 2:	At the boundary of spectrum emission limit, the first and last measurement position with a 1 MHz filter is the inside of +0.5MHz and -0.5MHz, respectively.
NOTE 3:	The measurements are to be performed above the upper edge of the channel and below the lower edge of the channel.



[bookmark: _CRTable6_5_2_1_51a]Table 6.5.2.1.5-1a: Test Tolerance (Spectrum emission mask) for PC3
	Test Metric
	FR2a
	FR2b
	FR2c

	IFF (Max device size ≤ 30 cm)
	3.33 dB
	3.58 dB
	TBD



[bookmark: _CRTable6_5_2_1_51b]Table 6.5.2.1.5-1b: Test Tolerance (Spectrum emission mask) for PC1
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	4.11 dB
	FFS



NOTE:	As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
[bookmark: _Hlk120716294][bookmark: _Toc21026606][bookmark: _Toc27743857][bookmark: _Toc36197030][bookmark: _Toc36197722]6.5.2.1_1	Spectrum Emission Mask with Power Boost
Editor’s note: The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, and 4.
[bookmark: _CR6_5_2_1_1_1]6.5.2.1_1.1	Test purpose
Same as clause 6.5.2.1.1.
[bookmark: _CR6_5_2_1_1_2]6.5.2.1_1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward supporting mpr-PowerBoost-FR2-r16 UE capability.
[bookmark: _CR6_5_2_1_1_3]6.5.2.1_1.3	Minimum conformance requirements
Same as clause 6.5.2.1.3.
[bookmark: _CR6_5_2_1_1_4]6.5.2.1_1.4	Test description
[bookmark: _CR6_5_2_1_1_4_1]6.5.2.1_1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.5.2.1_1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
[bookmark: _CRTable6_5_2_1_1_4_11]Table 6.5.2.1_1.4.1-1: Test Configuration Table
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Mid Range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest, Highest

	Test SCS as specified in Table 5.3.5-1
	Highest

	Test Parameters

	Test ID
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	-
	Modulation
	RB allocation (NOTE 1)

	1
	50
	
	
	DFT-s-OFDM QPSK
	Inner_Full for PC2, PC3

	2
	100
	
	
	
	and PC4

	3
	200
	
	
	
	Inner_Full_Region1 for

	4
	400
	
	
	
	PC1

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and clause A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.5.2.1_1.4.1-1.
5.	Propagation conditions are set according to Annex B.0
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.5.2.1_1.4.3
[bookmark: _CR6_5_2_1_1_4_2]6.5.2.1_1.4.2	Test procedure
Same as clause 6.5.2.1.4.2 with following exceptions:
-	Instead of Table 6.5.2.1.4.1-1 use Table 6.2.1.1.4.1-1 in normal environmental conditions only.
[bookmark: _CR6_5_2_1_1_4_3]6.5.2.1_1.4.3	Message contents
Same as clause 6.2.4_1.4.3.
[bookmark: _CR6_5_2_1_1_5]6.5.2.1_1.5	Test requirement
Same as clause 6.5.2.1.5.
6.5.2.2	Void
[bookmark: _Toc21026607][bookmark: _Toc27743858][bookmark: _Toc36197031][bookmark: _Toc36197723]6.5.2.3	Adjacent channel leakage ratio
Editor’s note: The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances are FFS for power class 2, and 4.
· Testability for power class 2 and 4 are FFS.
[bookmark: _CR6_5_2_3_1]6.5.2.3.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to adjacent channels in terms of Adjacent Channel Leakage power Ratio (ACLR).
[bookmark: _CR6_5_2_3_2]6.5.2.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
[bookmark: _CR6_5_2_3_3]6.5.2.3.3	Minimum conformance requirements
Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. ACLR requirement is specified for a scenario in which adjacent carrier is another NR channel.
NR Adjacent Channel Leakage power Ratio (NRACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency at nominal channel spacing. The assigned NR channel power and adjacent NR channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.5.2.3.3-1.
If the measured adjacent channel power is greater than –35 dBm then the NRACLR shall be higher than the value specified in Table 6.5.2.3.3-1. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
[bookmark: _CRTable6_5_2_3_31]Table 6.5.2.3.3-1: General requirements for NRACLR
	
	Channel bandwidth / NRACLR / Measurement bandwidth

	
	50
MHz
	100
MHz
	200
MHz
	400
MHz

	NRACLR for band n257, n258, n261
	17 dB
	17 dB
	17 dB
	17 dB

	NRACLR for band n259, n260
	16 dB
	16 dB
	16 dB
	16 dB

	NR channel Measurement bandwidth (MHz)
	47.58
	95.16
	190.20
	380.28

	Adjacent channel centre frequency offset [MHz]
	+50
/
-50
	+100
/
-100
	+200
/
-200
	+400
/
-400



The normative reference for this requirement is TS 38.101-2 [3] clause 6.5.2.3.
[bookmark: _CR6_5_2_3_4]6.5.2.3.4	Test description
[bookmark: _CR6_5_2_3_4_1]6.5.2.3.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.5.2.3.4.1-1 and Table 6.5.2.3.4.1-2. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.5.2.3.4.1-1: Test Configuration Table (Power Class 1)
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal, TL, TH

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest, Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters

	Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	Default
	-
	Modulation
	RB allocation (NOTE 1)

	
	
	
	
	
	
	SCS 60 kHz
	SCS 120 kHz

	1
	Low
	
	
	
	DFT-s-OFDM PI/2 BPSK
	16@0
	8@0

	2
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	16@NRB-16
	8@NRB-8

	3
	Mid
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full
	Outer_Full

	4
	Low
	
	
	
	DFT-s-OFDM QPSK
	16@0
	8@0

	5
	High
	
	
	
	DFT-s-OFDM QPSK
	16@NRB-16
	8@NRB-8

	6
	Mid
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full
	Outer_Full

	7
	Low
	
	
	
	DFT-s-OFDM 16 QAM
	16@0
	8@0

	8
	High
	
	
	
	DFT-s-OFDM 16 QAM
	16@NRB-16
	8@NRB-8

	9
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_Full
	Outer_Full

	10
	Low
	
	
	
	DFT-s-OFDM 64 QAM
	16@0
	8@0

	11
	High
	
	
	
	DFT-s-OFDM 64 QAM
	16@NRB-16
	8@NRB-8

	12
	Mid
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full
	Outer_Full

	13
	Low
	
	
	
	CP-OFDM QPSK
	16@0
	8@0

	14
	High
	
	
	
	CP-OFDM QPSK
	16@NRB-16
	8@NRB-8

	15
	Mid
	
	
	
	CP-OFDM QPSK
	Outer_Full
	Outer_Full

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-2.
NOTE 2:	Following Test IDs shall be skipped for FR2b
-	FFS
NOTE 3:	All test points in this table must also exist in Table 6.2.2.4.1-1, Table 6.2.2.4.1-2, Table 6.2.2.4.1-3 (MPR).



[bookmark: _CRTable6_5_2_3_4_12]Table 6.5.2.3.4.1-2: Test Configuration Table (Power Class 2, 3, 4 and 5)
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal, TL, TH

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest, Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters

	[bookmark: _Hlk507169878]Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	Default
	-
	Modulation
	RB allocation (NOTE 1)

	1
	Low
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Left

	2
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Right

	3
	Mid
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	4
	Low
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Left

	5
	High
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Right

	6
	Mid
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	7
	Low
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Left

	8
	High
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Right

	9
	Mid
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_Full

	10
	Low
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_1RB_Left

	11
	High
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_1RB_Right

	12
	Mid
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	13
	Low
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Left

	14
	High
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Right

	15
	Mid
	
	
	
	CP-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1.
NOTE 2:	Following Test IDs shall be skipped for FR2b and PC3
-	All Test IDs for FR2b 400MHz Channel Bandwidth
-	Test ID 10-15 for FR2b 200MHz Channel Bandwidth
-	Test ID 10-12 for FR2b 100MHz Channel Bandwidth
NOTE 3:	All test points in this table must also exist in Table 6.2.2.4.1-7, Table 6.2.2.4.1-8, Table 6.2.2.4.1-9 (MPR).



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and section A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.5.2.3.4.1-1 and Table 6.5.2.3.4.1-2.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.5.2.3.4.3
[bookmark: _CR6_5_2_3_4_2]6.5.2.3.4.2	Test procedure
1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.5.2.3.4.1-1 and Table 6.5.2.3.4.1-2. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
2.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
3.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 ms for the UE to reach maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
4.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
5.	Measure EIRP of the transmitted signal in the Tx beam peak direction for the assigned NR channel with a rectangular measurement filter with bandwidths according to Table 6.5.2.3.5-1 and using a rms detector. If the sweep count is higher than one, the trace mode shall be average. EIRP measurement procedure defined in Annex K. EIRP is calculated considering both polarizations, theta and phi.
6.	Measure EIRP of the first NR adjacent channel on both lower and upper side of the assigned NR channel, respectively using a rectangular measurement filter with bandwidths according to Table 6.5.2.3.5-1 and using a rms detector. If the sweep count is higher than one, the trace mode shall be average. EIRP measurement procedure defined in Annex K. EIRP is calculated considering both polarizations, theta and phi.
7.	Calculate the ratios of the power between the values measured in step 5 over step 6 for lower and upper NR ACLR, respectively.
NOTE 1:	When switching to DFT-s-OFDM waveform, as specified in the Table 6.5.2.3.4.1-1 and Table 6.5.2.3.4.1-2, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE 2:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
[bookmark: _CR6_5_2_3_4_3]6.5.2.3.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
[bookmark: _CR6_5_2_3_5]6.5.2.3.5	Test requirement
The measured NR ACLR, derived in step 7, shall be higher than the limits in Table 6.5.2.3.5-1.
[bookmark: _CRTable6_5_2_3_51]Table 6.5.2.3.5-1: General requirements for NRACLR
	
	Channel bandwidth / NRACLR / Measurement bandwidth

	
	50
MHz
	100
MHz
	200
MHz
	400
MHz

	NRACLR for band n257, n258, n261
	17 - TT – R dB
	17 - TT – R dB
	17 - TT – R dB
	17 - TT – R dB

	NRACLR for band n260
	16 - TT dB
	16 - TT dB
	16 - TT dB
	16 - TT dB

	NRACLR for band n259
	16 - TBD - TT dB
	16 - TBD - TT dB
	16 - TBD - TT dB
	16 - TBD - TT dB

	NR channel Measurement bandwidth
(MHz)
	47.58
	95.16
	190.20
	380.28

	Adjacent channel centre frequency offset [MHz]
	+50
/
-50
	+100
/
-100
	+200
/
-200
	+400
/
-400

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.5.2.3.5-1a
NOTE 2:	R for each frequency, channel bandwidth and test point is specified in Table 6.5.2.3.5-1b



[bookmark: _CRTable6_5_2_3_51a]Table 6.5.2.3.5-1a: Test Tolerance (Adjacent channel leakage ratio) for PC3
	
	
	Channel bandwidth / NRACLR / Measurement bandwidth

	
	Test ID
	50
MHz
	100
MHz
	200
MHz
	400
MHz

	NRACLR for band n257, n258, n261
	1-2, 4-5
	4.10
	4.49
	4.66
	5.06

	
	3, 6
	4.08
	4.45
	4.59
	5.06

	
	7-9
	4.15
	4.59
	4.85
	3.34

	
	10-12
	4.36
	4.98
	4.06
	1.46

	
	13-15
	4.17
	4.62
	4.91
	2.99

	NRACLR for band n260
	1-2, 4-5
	4.48
	4.65
	4.97
	-

	
	3, 6
	4.45
	4.58
	4.84
	-

	
	7-9
	4.58
	4.84
	5.31
	-

	
	10-12
	4.97
	-
	-
	-

	
	13-15
	4.62
	4.90
	-
	-

	NRACLR for band n259
	1-15
	TBD
	TBD
	TBD
	TBD



[bookmark: _CRTable6_5_2_3_51b]Table 6.5.2.3.5-1b: Relaxation due to testability limit (Adjacent channel leakage ratio) for PC3
	
	
	Channel bandwidth / NRACLR / Measurement bandwidth

	
	Test ID
	50
MHz
	100
MHz
	200
MHz
	400
MHz

	NRACLR for band n257, n258, n261
	1-6
	0
	0
	0
	0

	
	7
	0
	0
	0
	2.5

	
	8
	0
	0
	0
	2.5

	
	9
	0
	0
	0
	2.5

	
	10
	0
	0
	1.5
	5.5

	
	11
	0
	0
	1.5
	5.5

	
	12
	0
	0
	1.5
	5.5

	
	13
	0
	0
	0
	3

	
	14
	0
	0
	0
	3

	
	15
	0
	0
	0
	3

	NOTE 1:	Relaxation value is derived by Table 6.5.2.3.5-1c for FR2a.
NOTE 2:	Relaxation value is 0 for FR2b.



[bookmark: _CRTable6_5_2_3_51c]Table 6.5.2.3.5-1c: Relaxation value for FR2a ACLR for PC3
	
	CA bandwidth class

	MPR
	100 MHz
	200 MHz
	400 MHz

	0
	0
	0
	0

	0.5
	0
	0
	0

	1
	0
	0
	0

	1.5
	0
	0
	0

	2
	0
	0
	0

	2.5
	0
	0
	0

	3
	0
	0
	0

	3.5
	0
	0
	0.5

	4
	0
	0
	1

	4.5
	0
	0
	2.5

	5
	0
	0
	3

	5.5
	0
	1.5
	4.5

	6
	0
	2
	5

	6.5
	0
	2.5
	5.5

	7
	0
	3
	6

	7.5
	0.5
	3.5
	6.5

	8
	1
	4
	7

	8.5
	1.5
	4.5
	7.5

	9
	2
	5
	8



[bookmark: _CRTable6_5_2_3_51d][bookmark: _Toc21026608][bookmark: _Toc27743859][bookmark: _Toc36197032][bookmark: _Toc36197724]Table 6.5.2.3.5-1d: Test Tolerance (Adjacent channel leakage ratio) for PC1
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	5.26 dB
	5.26 dB



[bookmark: _CRTable6_5_2_3_51e]Table 6.5.2.3.5-1e: Relaxation due to testability limit (Adjacent channel leakage ratio) for PC1
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	0 dB
	0 dB



[bookmark: _CRTable6_5_2_3_51f]Table 6.5.2.3.5-1f: Test Tolerance (Adjacent channel leakage ratio) for PC5
	Test Metric
	FR2a

	Max device size ≤ 30 cm
	5.26 dB



[bookmark: _CRTable6_5_2_3_51g]Table 6.5.2.3.5-1g: Relaxation due to testability limit (Adjacent channel leakage ratio) for PC5
	Test Metric
	FR2a

	Max device size ≤ 30 cm
	0 dB



6.5.3	Spurious emissions
Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions. The spurious emission limits are specified in terms of general requirements in line with SM.329 [7] and NR operating band requirement to address UE co-existence. Spurious emissions are measured as TRP.
To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
[bookmark: _Toc21026609][bookmark: _Toc27743860][bookmark: _Toc36197033][bookmark: _Toc36197725]6.5.3.1	Transmitter Spurious emissions
Editor’s Note: This clause is complete for Band n257, n258, n260 and n261 and for PC1 and PC3. The following aspects of the clause are for future consideration:
-	For n259, measurement uncertainty is TBD in the range 80 GHz < f <= 87 GHz. Up to 80GHz, for n259 and PC3 this clause is complete.
-	Test procedure only includes the testing of smartphone and is FFS for laptop and FWA.
-	For a transition period until RAN#102 meeting (Dec 2023), the implementation of note 4 in Table 6.5.3.1.4.1-1 in test equipment is not applicable to avoid lack of test coverage until testcase 6.5.3.1_1 is available.
-	For a transition period until RAN5#103 meeting (May 2024), previous fine/coarse TRP measurement grid and offset values for corresponding coarse TRP measurement in TS 38.521-2 V17.2.0 are allowed for TE implementation.
[bookmark: _CR6_5_3_1_1]6.5.3.1.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to other channels or other systems in terms of transmitter spurious emissions.
[bookmark: _CR6_5_3_1_2]6.5.3.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
[bookmark: _CR6_5_3_1_3]6.5.3.1.3	Minimum conformance requirements
Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than FOOB (MHz) in Table 6.5.3.1.3-1 starting from the edge of the assigned NR channel bandwidth. The spurious emission limits in Table 6.5.3.1.3-2 apply for all transmitter band configurations (NRB) and channel bandwidths. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
[bookmark: _CRTable6_5_3_1_31]Table 6.5.3.1.3-1: Boundary between NR out of band and spurious emission domain
	Channel bandwidth 
	50 MHz 
	100 MHz
	200
MHz
	400 MHz

	OOB boundary FOOB (MHz)
	100
	200
	400
	800



The spurious emission limits in table 6.5.3.1.3-2 apply for all transmitter band configurations (RB) and channel bandwidths.
[bookmark: _CRTable6_5_3_1_32]Table 6.5.3.1.3-2: Spurious emissions limits
	Frequency Range
	Maximum
Level
	Measurement
bandwidth
	NOTE

	30 MHz  f < 1000 MHz
	-36 dBm
	100 kHz
	

	1 GHz  f < 12.75 GHz
	-30 dBm
	1 MHz
	

	12.75 GHz ≤ f ≤ 2nd harmonic of the upper frequency edge of the UL operating band in GHz
	-13 dBm
	1 MHz
	



The normative reference for this requirement is TS 38.101-2 subclause 6.5.3.
[bookmark: _CR6_5_3_1_4]6.5.3.1.4	Test description
[bookmark: _CR6_5_3_1_4_1]6.5.3.1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.5.3.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
[bookmark: _CRTable6_5_3_1_4_11]Table 6.5.3.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, High range (NOTE 2)

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Highest

	Test SCS as specified in Table 5.3.5-1
	120kHz

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	-
	Modulation
	RB allocation 
(NOTE 1)

	1
(NOTE 4)
	
	DFT-s -OFDM QPSK 
	Inner_Full for PC2, PC3 and PC4
Inner_Full_Region1 for PC1

	2
	
	DFT-s -OFDM QPSK 
	Inner_1RB for PC2, PC3 and PC4
Inner_Partial for PC1
(NOTE 3)

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3, PC4 and PC7 or Table 6.1-2 for PC1. 
NOTE 2:	When testing Low range test only in Frequency Range lower than (FUL_low – ΔfOOB) and when testing High range test only in Frequency Range higher than (FUL_high + ΔfOOB).
NOTE 3:	When testing Low range configure uplink RB to Inner_1RB_Left for PC2, PC3 and PC4 or Inner_Partial_Left_Region1 for PC1 and when testing High range configure uplink RB to Inner_1RB_Right for PC2, PC3 and PC4 or Inner_Partial_Right_Region1 for PC1.
NOTE 4:	This test point shall be skipped if device supports mpr-PowerBoost-FR2-r16 UE capability.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.3 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.5.3.1.4.1-1. 
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.5.3.1.4.3.
[bookmark: _CR6_5_3_1_4_2]6.5.3.1.4.2	Test procedure
1.	Select any of the three Alignment Options (1, 2, or 3) from Tables N.2-1 through N.2-3 to mount the DUT inside the QZ. 
2.	If the re-positioning concept is applied, position the device in DUT Orientation 1 if the maximum beam peak direction is within zenith angular range 0o≤≤90o for the alignment option selected in step 1; position the device in DUT Orientation 2 (either Options 1 or 2) if the maximum beam peak direction is within zenith angular range 90o<≤180o for DUT Orientation 1 for the alignment option selected in step 1. If the re-positioning concept is not applied, position the device in DUT Orientation 1.
3.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.5.3.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
4.	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 3) for the UE Tx beam selection to complete.
5.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200msec for the UE to reach PUMAX. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 3) for the UE Tx beam selection to complete.
6.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
7.	Measure the spurious emissions as per steps outlined below with an exception to the procedure in Annex K if the re-positioning concept is applied (NOTE 4). Step (a) is optional and applicable only if SNR (test requirement level in Table 6.5.3.1.5-1 minus offset value minus noise floor of the test system) ≥ 0 dB is guaranteed. During measurement the spectrum analyser shall be set to 'Detector' = RMS. If the sweep count is higher than one, the trace mode shall be average.
(a)	Perform coarse TRP measurements to identify spurious emission frequencies and corresponding power level according to the procedures in Annex K, using coarse TRP measurement grid selection criteria as per Tables 6.5.3.1.4.2-1 through 6.5.3.1.4.2-3. The measurement is completed in both polarizations  and  over frequency range and measurement bandwidth according to Table 6.5.3.1.5-1. Optionally, a larger and non-constant measurement bandwidth than that of Table 6.5.3.1.5-1 may be applied. The measurement period shall capture the active time slots.
      For each spurious emission frequency with coarse TRP identified to be less than the offsets listed in Tables 6.5.3.1.4.2-1 through 6.5.3.1.4.2-3from the TRP limit according to Table 6.5.3.1.5-1, either continue with another coarse TRP procedure and corresponding offset according to step (a) or continue with fine TRP procedures according to step (b).
Different coarse TRP grids and corresponding offset values may be used for different frequencies.Multiple coarse TRP grids measurements with the corresponding offset values can be performed before the fine TRP measurement grid is applied. The coarse TRP grids and offset values used shall be recorded in the test report.

[bookmark: _CRTable6_5_3_1_4_21]Table 6.5.3.1.4.2-1: Offset values for coarse TRP measurement step 7(a) for constant-step size grids with Clenshaw-Curtis quadrature
	Power Class
	PC1/
PC5
	PC5
	PC3
	PC3

	                                     Antenna 
                             Assumptions

= [°]      # of
                     Grid Points
	12x12 
	6x6 
-alternate-
	8x2 

	4x2 
-alternate-

	45
	26
	
	10.8
	7.5
	4.4

	30
	62
	12.1
	6.4
	3.7
	2.5

	15
	266
	5.4
	2.0
	1.5
	

	10
	614
	3.0
	
	
	

	7.5
	1106
	1.9
	
	
	

	Note:	The alternate grids are based on optional vendor declaration, see Table A.4.3.9-10 in [11] for PC3 and Table A.4.3.9-10a in [11] for PC5.



[bookmark: _CRTable6_5_3_1_4_22]Table 6.5.3.1.4.2-2: Offset values for coarse TRP measurement step 7(a) for constant-step size grids with sin() quadrature
	Power Class
	PC1/
PC5
	PC5
	PC3
	PC3

	                                     Antenna 
                             Assumptions

= [°]      # of
                     Grid Points
	12x12 
	6x6 
-alternate-
	8x2 

	4x2 
-alternate-

	45
	26
	
	11.7
	8.4
	5.0

	30
	62
	12.7
	6.9
	3.9
	2.8

	15
	266
	5.6
	2.2
	1.6
	

	10
	614
	3.1
	
	
	

	7.5
	1106
	1.9
	
	
	

	Note:	The alternate grids are based on optional vendor declaration, see Table A.4.3.9-10 in [11] for PC3 and Table A.4.3.9-10a in [11] for PC5.



[bookmark: _CRTable6_5_3_1_4_23]Table 6.5.3.1.4.2-3: Offset values for coarse TRP measurement step 7(a) for constant density grids
	Power Class
	PC1/
PC5
	PC5
	PC3
	PC3

	                  Antenna
            Assumption

Number 
of Grid Pts
	12x12 
	6x6 
-alternate-
	8x2 

	4x2 
-alternate-

	20
	
	13.6
	9.9
	5.4

	50
	11.7
	6.5
	4.2
	2.4

	200
	4.3
	2.0
	1.8
	

	450
	2.9
	
	
	

	850
	1.6
	
	
	

	Note:	The alternate grids are based on optional vendor declaration, see Table A.4.3.9-10 in [11] for PC3 and Table A.4.3.9-10a in [11] for PC5.



(b)	Measure fine TRP measurements according to procedures in Annex K, using fine TRP measurement grid selection criteria as per Table M.4.5-3 in Annex M, for each of the spurious emission frequency identified in step (a). Apply a measurement bandwidth according to Table 6.5.3.1.5-1.
8.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The frequency range defined in Table 6.5.3.1.5-1 may be split into ranges. For each range a different test system, e.g. antenna and/or chamber, may be used. To pass the test case all verdicts of the frequency ranges must pass.
NOTE 2:	Void.
NOTE 3:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K. 
NOTE 4:	If the (in-band) beam peak is within 0o≤≤90o: perform first hemispherical TRP scan (0o≤≤90o) in DUT Orientation 1 and second hemispherical TRP scan (90o>≥0o) in DUT Orientation 2. If the (in-band) beam peak is within 90o<≤180o: perform first hemispherical TRP scan (0o≤≤90o) in DUT Orientation 2 and second hemispherical TRP scan (90o>≥0o) in DUT Orientation 1. The DUT with UBF activated needs to be re-positioned during the test.
NOTE 5:	Void.
[bookmark: _CR6_5_3_1_4_3]6.5.3.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config.
[bookmark: _CR6_5_3_1_5]6.5.3.1.5	Test requirement
This clause specifies the requirements for the specified NR band for Transmitter Spurious emissions requirement with frequency range as indicated in Table 6.5.3.1.5-1.
The maximum TRP power of spurious emission, measured using RMS detector, shall not exceed the described value in Table 6.5.3.1.5-1.
Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than FOOB (MHz) in Table 6.5.3.1.3-1 starting from the edge of the assigned NR channel bandwidth. The spurious emission limits in Table 6.5.3.1.5-1 apply for all transmitter band configurations (NRB) and channel bandwidths.
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
[bookmark: _CRTable6_5_3_1_51]Table 6.5.3.1.5-1: Spurious emissions test requirements
	Frequency Range
	Maximum
Level
	Measurement
bandwidth
	NOTE

	6 GHz  f < 12.75 GHz
	-30 dBm
	1 MHz
	

	12.75 GHz ≤ f ≤ 2nd harmonic of the upper frequency edge of the UL operating band in GHz
	-13 dBm
	1 MHz
	

	NOTE 1:	Applies for Band n257, n258, n259 spurious up to 80GHz, n260, n261



6.5.3.1_1	Transmitter Spurious emissions with Power Boost
Editor’s Note: This clause is complete for Band n257, n258, n260 and n261 for PC1 and and PC3. The following aspects of the clause are for future consideration:
-	For n259, measurement uncertainty is TBD in the range 80 GHz < f <= 87 GHz. Up to 80GHz, for n259 and PC3 this clause is complete.
-	Test procedure only includes the testing of smartphone and is FFS for laptop and FWA.
-	For a transition period until RAN5#103 meeting (May 2024), previous fine/coarse TRP measurement grid and offset values for corresponding coarse TRP measurement in TS 38.521-2 V17.2.0 are allowed for TE implementation.
[bookmark: _CR6_5_3_1_1_1]6.5.3.1_1.1	Test purpose
Same as clause 6.5.3.1.1.
[bookmark: _CR6_5_3_1_1_2]6.5.3.1_1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward supporting mpr-PowerBoost-FR2-r16 UE capability.
[bookmark: _CR6_5_3_1_1_3]6.5.3.1_1.3	Minimum conformance requirements
Same as clause 6.5.3.1.3.
[bookmark: _CR6_5_3_1_1_4]6.5.3.1_1.4	Test description
[bookmark: _CR6_5_3_1_1_4_1]6.5.3.1_1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.5.3.1_1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
[bookmark: _CRTable6_5_3_1_1_4_11]Table 6.5.3.1_1.4.1-1: Test Configuration Table
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low Range, High Range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Highest

	Test SCS as specified in Table 5.3.5-1
	120kHz

	Test Parameters

	Test ID
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	-
	Modulation
	RB allocation (NOTE 1)

	1
	50
	
	
	DFT-s-OFDM QPSK
	Inner_Full for PC2, PC3

	2
	100
	
	
	
	and PC4

	3
	200
	
	
	
	Inner_Full_Region1 for

	4
	400
	
	
	
	PC1

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	When testing Low range test only in Frequency Range lower than (FUL_low – ΔfOOB) and when testing High range test only in Frequency Range higher than (FUL_high + ΔfOOB).



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.3 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.5.3.1_1.4.1-1. 
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.5.3.1_1.4.3.
[bookmark: _CR6_5_3_1_1_4_2]6.5.3.1_1.4.2	Test procedure
Same as clause 6.5.3.1.4.2 with following exceptions:
-	Instead of Table 6.5.3.1.4.1-1 use Table 6.2.1.1.4.1-1 in normal environmental conditions only.
[bookmark: _CR6_5_3_1_1_4_3]6.5.3.1_1.4.3	Message contents
Same as clause 6.2.4_1.4.3.
[bookmark: _CR6_5_3_1_1_5]6.5.3.1_1.5	Test requirement
Same as clause 6.5.3.1.5.
[bookmark: _Toc21026610][bookmark: _Toc27743861][bookmark: _Toc36197034][bookmark: _Toc36197726]6.5.3.2	Spurious emission band UE co-existence
Editor’s note: 	This clause is complete for Band n257, n258, n259, n260 and n261 and for PC1 and PC3. The following aspects of the clause are for future consideration:
-	TRP Measurement uncertainty is TBD for PC2 and PC4.
-	Test procedure only includes the testing of smartphone and  is FFS for laptop and FWA.
-	For a transition period until RAN#102 meeting (Dec 2023), the implementation of note 4 in Table 6.5.3.2.4.1-1 in test equipment is not applicable to avoid lack of test coverage until testcase 6.5.3.2_1 is available.
-	For a transition period until RAN5#103 meeting (May 2024), previous fine/coarse TRP measurement grid and offset values for corresponding coarse TRP measurement in TS 38.521-2 V17.2.0 are allowed for TE implementation.
[bookmark: _CR6_5_3_2_1]6.5.3.2.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference when in co-existence with protected bands in terms of transmitter spurious emissions.
[bookmark: _CR6_5_3_2_2]6.5.3.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
[bookmark: _CR6_5_3_2_3]6.5.3.2.3	Minimum conformance requirements
This clause specifies the requirements for the specified NR band, for co-existence with protected bands. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
The spurious emission UE co-existence limits in Table 6.5.3.2.3-1 apply for all transmitter band configurations (RB) and channel bandwidths.
[bookmark: _CRTable6_5_3_2_31]Table 6.5.3.2.3-1: Spurious emissions UE co-existence limits
	[bookmark: _Hlk507580969]NR Band
	Spurious emission 

	
	Protected band/frequency range
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	n257
	NR Band n260
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	
	Frequency range
	23600
	-
	24000
	1
	200
	3

	[bookmark: _Hlk507580939]n258
	Frequency range
	57000
	-
	66000
	2
	100
	

	n259
	NR Band 257
	FDL_low 
	-
	FDL_high
	-5
	100
	n259

	
	NR Band 261
	FDL_low 
	-
	FDL_high
	-5
	100
	

	
	Frequency range
	36000
	-
	37000
	7
	1000
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	n260
	NR Band 257
	FDL_low 
	-
	FDL_high
	-5
	100
	

	
	NR Band 261
	FDL_low 
	-
	FDL_high
	-5
	100
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	n261
	NR Band 260
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	NOTE 1:	FDL_low and FDL_high refer to each NR frequency band specified in Table 5.2-1.
NOTE 2:	Void.
NOTE 3:	The protection of frequency range 23600-24000 MHz is meant for protection of satellite passive services.



The normative reference for this requirement is TS 38.101-2 subclause 6.5.3.1.
[bookmark: _CR6_5_3_2_4]6.5.3.2.4	Test description
[bookmark: _CR6_5_3_2_4_1]6.5.3.2.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.5.3.2.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
[bookmark: _CRTable6_5_3_2_4_11]Table 6.5.3.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, High range (NOTE 2)

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Highest

	Test SCS as specified in Table 5.3.5-1
	120kHz

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	-
	Modulation
	RB allocation
(NOTE 1)

	1
(NOTE 4)
	
	DFT-s-OFDM QPSK
	Inner_Full for PC2, PC3, PC4 and PC7
Inner_Full_Region1 for PC1

	2
	
	DFT-s-OFDM QPSK
	Inner_1RB for PC2, PC3 and PC4
Inner_Partial for PC1
(NOTE 3)

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3, PC4 and PC7 or Table 6.1-2 for PC1.
NOTE 2:	When testing Low range test only in Frequency Range lower than (FUL_low – ΔfOOB) and when testing High range test only in Frequency Range higher than (FUL_high + ΔfOOB).
NOTE 3:	When testing Low range configure uplink RB to Inner_1RB_Left for PC2, PC3 and PC4 or Inner_Partial_Left_Region1 for PC1 and when testing High range configure uplink RB to Inner_1RB_Right for PC2, PC3 and PC4 or Inner_Partial_Right_Region1 for PC1.
NOTE 4:	This test point shall be skipped if device supports mpr-PowerBoost-FR2-r16 UE capability.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.3 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.5.3.2.4.1-1 
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.5.3.2.4.3.
[bookmark: _CR6_5_3_2_4_2]6.5.3.2.4.2	Test procedure
1.	Select any of the three Alignment Options (1, 2, or 3) from Tables N.2-1 through N.2-3 to mount the DUT inside the QZ.
2.	If the re-positioning concept is applied, position the device in DUT Orientation 1 if the maximum beam peak direction is within zenith angular range 0o≤≤90o for the alignment option selected in step 1; position the device in DUT Orientation 2 (either Options 1 or 2) if the maximum beam peak direction is within zenith angular range 90o<≤180o for DUT Orientation 1 for the alignment option selected in step 1. If the re-positioning concept is not applied, position the device in DUT Orientation 1.
3.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.5.3.2.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
4.	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 3) for the UE Tx beam selection to complete.
5.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200msec for the UE to reach PUMAX. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 3) for the UE Tx beam selection to complete.
6.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
7.	Measure the spurious emissions as per steps outlined below with an exception to the procedure in Annex K if the re-positioning concept is applied (NOTE 4). During measurement the spectrum analyser shall be set to 'Detector' = RMS. If the sweep count is higher than one, the trace mode shall be average.
(a)	Perform coarse TRP measurements to identify spurious emission frequencies and corresponding power level according to the procedures in Annex K, using coarse TRP measurement grid selection criteria as per Tables 6.5.3.1.4.2-1 through 6.5.3.1.4.2-3. The measurement is completed in both polarizations  and  over frequency range and measurement bandwidth according to Table 6.5.3.2.3-1. Optionally, a larger and non-constant measurement bandwidth than that of Table 6.5.3.2.3-1 may be applied as long as the SNR (ratio of test limit to floor noise of test equipment) ≥ 10dB is guaranteed. The measurement period shall capture the active time slots. For each spurious emission frequency with coarse TRP identified to be less than the offsets listed in Tables 6.5.3.1.4.2-1 through 6.5.3.1.4.2-3from the TRP limit according to Table 6.5.3.2.3-1, either continue with another coarse TRP procedure and corresponding offset according to step (a) or continue with fine TRP procedures according to step (b).
Different coarse TRP grids and corresponding offset values may be used for different frequencies. Multiple coarse TRP grids measurements with the corresponding offset values can be performed before the fine TRP measurement grid is applied. The coarse TRP grids and offset values used shall be recorded in the test report.
(b)	Measure fine TRP measurements according to procedures in Annex K, using fine TRP measurement grid selection criteria as per Table M.4.5-3 in Annex M, for each of the spurious emission frequency identified in step (a). Apply a measurement bandwidth according to Table 6.5.3.2.3-1.
8.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The frequency range defined in Table 6.5.3.2.3-1 may be split into ranges. For each range a different test system, e.g. antenna and/or chamber, may be used. To pass the test case all verdicts of the frequency ranges must pass.
NOTE 2:	Void.
NOTE 3:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K. 
NOTE 4:	If the (in-band) beam peak is within 0o≤≤90o: perform first hemispherical TRP scan (0o≤≤90o) in DUT Orientation 1 and second hemispherical TRP scan (90o>≥0o) in DUT Orientation 2. If the (in-band) beam peak is within 90o<≤180o: perform first hemispherical TRP scan (0o≤≤90o) in DUT Orientation 2 and second hemispherical TRP scan (90o>≥0o) in DUT Orientation 1. The DUT with UBF activated needs to be re-positioned during the test.
[bookmark: _CR6_5_3_2_4_3]6.5.3.2.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config.
[bookmark: _CR6_5_3_2_5]6.5.3.2.5	Test requirement
This clause specifies the requirements for the specified NR band for Transmitter Spurious emissions for UE co-existence requirement with frequency range as indicated in Table 6.5.3.2.5-1.
The maximum TRP power of spurious emission for UE co-existence, measured using RMS detector, shall not exceed the described value in Table 6.5.3.2.5-1.
The spurious emission UE co-existence limits in Table 6.5.3.2.5-1 apply for all transmitter band configurations (NRB) and channel bandwidths.
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
[bookmark: _CRTable6_5_3_2_51]Table 6.5.3.2.5-1: Spurious emissions UE co-existence test requirements
	NR Band
	Spurious emission 

	
	Protected band/frequency range
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	n257
	NR Band n260
	FDL_low 
	-
	FDL_high
	-2 + 5.0
	100
	NOTE 3

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	
	Frequency range
	23600
	-
	24000
	1 + 0.3
	200
	NOTE 6

	n258
	Frequency range
	57000
	-
	66000
	2
	100
	

	n259
	NR Band 257
	FDL_low 
	-
	FDL_high
	-5 + 3.3
	100
	n259, NOTE 4

	
	NR Band 261
	FDL_low 
	-
	FDL_high
	-5 + 3.3
	100
	NOTE 4

	
	Frequency range
	36000
	-
	37000
	7 + 6.0
	1000
	NOTE 5

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	n260
	NR Band 257
	FDL_low 
	-
	FDL_high
	-5 + 3.3
	100
	NOTE 4

	
	NR Band 261
	FDL_low 
	-
	FDL_high
	-5 + 3.3
	100
	NOTE 4

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	n261
	NR Band 260
	FDL_low 
	-
	FDL_high
	-2 + 5.0
	100
	NOTE 3

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	NOTE 1:	FDL_low and FDL_high refer to each NR frequency band specified in Table 5.2-1.
NOTE 2:	Void.
NOTE 3:	5.0 dB relaxation due to testability limit
NOTE 4:	3.3 dB relaxation due to testability limit
NOTE 5:	6.0 dB relaxation due to testability limit
NOTE 6:	0.3 dB relaxation due to testability limit



[bookmark: _Toc21026611][bookmark: _Toc27743862][bookmark: _Toc36197035][bookmark: _Toc36197727]6.5.3.2_1	Spurious emission band UE co-existence with Power Boost
Editor’s note: This clause is complete for Band n257, n258, n259, n260 and n261 and for PC1 and PC3. The following aspects of the clause are for future consideration:
-	TRP Measurement uncertainty is TBD for PC2 and PC4.
-	Test procedure only includes the testing of smartphone and is FFS for laptop and FWA.
-	For a transition period until RAN5#103 meeting (May 2024), previous fine/coarse TRP measurement grid and offset values for corresponding coarse TRP measurement in TS 38.521-2 V17.2.0 are allowed for TE implementation.
[bookmark: _CR6_5_3_2_1_1]6.5.3.2_1.1	Test purpose
Same as clause 6.5.3.2.1.
[bookmark: _CR6_5_3_2_1_2]6.5.3.2_1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward supporting mpr-PowerBoost-FR2-r16 UE capability.
[bookmark: _CR6_5_3_2_1_3]6.5.3.2_1.3	Minimum conformance requirements
Same as clause 6.5.3.2.3.
[bookmark: _CR6_5_3_2_1_4]6.5.3.2_1.4	Test description
[bookmark: _CR6_5_3_2_1_4_1]6.5.3.2_1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.5.3.2.1_1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
[bookmark: _CRTable6_5_3_2_1_1_4_11]Table 6.5.3.2.1_1.4.1-1: Test Configuration Table
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low Range, High Range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Highest

	Test SCS as specified in Table 5.3.5-1
	120kHz

	Test Parameters

	Test ID
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	-
	Modulation
	RB allocation (NOTE 1)

	1
	50
	
	
	DFT-s-OFDM QPSK
	Inner_Full for PC2, PC3

	2
	100
	
	
	
	and PC4

	3
	200
	
	
	
	Inner_Full_Region1 for

	4
	400
	
	
	
	PC1

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	When testing Low range test only in Frequency Range lower than (FUL_low – ΔfOOB) and when testing High range test only in Frequency Range higher than (FUL_high + ΔfOOB).



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.3 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.5.3.2.1_1.4.1-1. 
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.5.3.2.1_1.4.3.
[bookmark: _CR6_5_3_2_1_4_2]6.5.3.2_1.4.2	Test procedure
Same as clause 6.5.3.2.4.2 with following exceptions:
-	Instead of Table 6.5.3.2.4.1-1 use Table 6.2.1.1.4.1-1 in normal environmental conditions only.
[bookmark: _CR6_5_3_2_1_4_3]6.5.3.2_1.4.3	Message contents
Same as clause 6.2.4_1.4.3.
[bookmark: _CR6_5_3_2_1_5]6.5.3.2_1.5	Test requirement
Same as clause 6.3.2.5.
6.5.3.3	Additional spurious emissions
[bookmark: _Hlk120867365]Editor’s note: This clause is complete for Band n257 and n258 and PC3. The following aspects of the clause are for future consideration:
-	-	Test procedure only includes the testing of smartphone and  is FFS for laptop and FWA.
-	For a transition period until RAN#102 meeting (Dec 2023), the implementation of note 6 in Table 6.5.3.3.4.1-1 in test equipment is not applicable to avoid lack of test coverage until testcase 6.5.3.3_1 is available.
-	For a transition period until RAN5#103 meeting (May 2024), previous fine/coarse TRP measurement grid and offset values for corresponding coarse TRP measurement in TS 38.521-2 V17.2.0 are allowed for TE implementation.
[bookmark: _CR6_5_3_3_1]6.5.3.3.1	Test purpose
Additional spurious emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.
[bookmark: _CR6_5_3_3_2]6.5.3.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
[bookmark: _CR6_5_3_3_3]6.5.3.3.3	Minimum conformance requirements
The additional spurious emission limits in Table 6.5.3.3.3-2 through Table 6.5.3.3.3-3 apply for all transmitter band configurations (RB) and channel bandwidths. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
[bookmark: _CRTable6_5_3_3_31]Table 6.5.3.3.3-1: Void

When "NS_202" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5.3.3.3-2.
[bookmark: _CRTable6_5_3_3_32]Table 6.5.3.3.3-2: Additional spurious emissions (NS_202) test limits
	Frequency Range
	Maximum Level
	Measurement bandwidth

	7.25 GHz ≤ f ≤ 2nd harmonic of the upper frequency edge of the UL operating band 
	-10 dBm
	100 MHz

	23.6 GHz f 24.0 GHz
	+1 dBm
	200 MHz

	NOTE 1:	This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1.3-1 from the edge of the channel bandwidth. The protection of frequency range 23600 - 24000 MHz is meant for protection of satellite passive services.



When "NS_203" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5.3.3.3-3. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1.3-1 from the edge of the channel bandwidth.
[bookmark: _CRTable6_5_3_3_33]Table 6.5.3.3.3-3: Additional spurious emissions (NS_203) test limits
	Frequency band
(GHz)
	Spectrum emission limit (dBm)
	Measurement bandwidth 

	23.6 f 24.0
	+1
	200 MHz



The normative reference for this requirement is TS 38.101-2 subclause 6.5.3.2.
[bookmark: _CR6_5_3_3_4]6.5.3.3.4	Test description
[bookmark: _CR6_5_3_3_4_1]6.5.3.3.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.5.3.3.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
[bookmark: _CRTable6_5_3_3_4_11]Table 6.5.3.3.4.1-1: Test Configuration Table for NS_202
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, High range (NOTE 2)

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Highest

	Test SCS as specified in Table 5.3.5-1
	120kHz

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	-
	Modulation
	RB allocation
(NOTE 1)

	1 (NOTE 5, 6)
	
	DFT-s-OFDM QPSK
	Inner_Full

	2
	
	DFT-s-OFDM QPSK
	Inner_1RB_Left for PC2, PC3 and PC4
Inner_Partial for PC1 (NOTE 3)

	3 (NOTE 4)
	
	DFT-s-OFDM 64QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	When testing Low range test only in Frequency Range lower than (FUL_low – ΔfOOB) and when testing High range test only in Frequency Range higher than (FUL_high + ΔfOOB).
NOTE 3:	When testing Low range configure uplink RB to Inner_1RB_Left for PC2, PC3 and PC4 or Inner_Partial_Left_Region1 for PC1 and when testing High range configure uplink RB to Inner_1RB_Right for PC2, PC3 and PC4 or Inner_Partial_Right_Region1 for PC1.
NOTE 4:	Test ID only applicable to PC1
NOTE 5:	Test ID not applicable to PC1.
NOTE 6:	This test point shall be skipped if device supports mpr-PowerBoost-FR2-r16 UE capability.



[bookmark: _CRTable6_5_3_3_4_12]Table 6.5.3.3.4.1-2: Test Configuration Table for NS_203
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Highest

	Test SCS as specified in Table 5.3.5-1
	120kHz

	Test Parameters

	Test ID
	Frequency
	Channel Bandwidth
	Downlink Configuration
	Uplink Configuration

	
	
	
	-
	Modulation
	RB allocation
(NOTE 1)

	1
	Default
	Default
	
	DFT-s-OFDM QPSK
	Inner_Full

	2
	Default
	Default
	
	DFT-s-OFDM QPSK
	Inner_1RB_Left for PC2, PC3 and PC4
Inner_Partial_Left_Region1 for PC1

	3 (NOTE 2)
	Low range + Channel Bandwidth (NOTE 3)
	Default
	
	DFT-s-OFDM QPSK
	Inner_Partial_Left_Region1

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Test ID only applicable to PC1.
NOTE 3: 	Test frequency for test ID 3 is sepecified in Table 6.2.3.4.1-4.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.3 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.5.3.3.4.1-1 
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.5.3.3.4.3.
[bookmark: _CR6_5_3_3_4_2]6.5.3.3.4.2	Test procedure
1.	Select any of the three Alignment Options (1, 2, or 3) from Tables N.2-1 through N.2-3 to mount the DUT inside the QZ. 
2. 	If the re-positioning concept is applied, position the device in DUT Orientation 1 if the maximum beam peak direction is within zenith angular range 0o≤≤90o for the alignment option selected in step 1; position the device in DUT Orientation 2 (either Options 1 or 2) if the maximum beam peak direction is within zenith angular range 90o<≤180o for DUT Orientation 1 for the alignment option selected in step 1. If the re-positioning concept is not applied, position the device in DUT Orientation 1.
3.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.5.3.3.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
4.	Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 3) for the UE Tx beam selection to complete.
5.	Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200msec for the UE to reach PUMAX. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 3) for the UE Tx beam selection to complete.
6.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
7.	Measure the spurious emissions as per steps outlined below with an exception to the procedure in Annex K if the re-positioning concept is applied (NOTE 4). Step (a) is optional and applicable only if SNR (test requirement level in Table 6.5.3.3.5-2 through Table 6.5.3.3.5-3, minus offset value minus noise floor of the test system) ≥ 0 dB is guaranteed. During measurement the spectrum analyser shall be set to 'Detector' = RMS. If the sweep count is higher than one, the trace mode shall be average.
(a)	Perform coarse TRP measurements to identify spurious emission frequencies and corresponding power level according to the procedures in Annex K, using coarse TRP measurement grid selection criteria as per Tables 6.5.3.1.4.2-1 through 6.5.3.1.4.2-3. The measurement is completed in both polarizations  and  over frequency range and measurement bandwidth according to Table 6.5.3.3.5-2 through Table 6.5.3.3.5-3. Optionally, a larger and non-constant measurement bandwidth than that of Table 6.5.3.3.5-2 through Table 6.5.3.3.5-3 may be applied. The measurement period shall capture the active time slots. For each spurious emission frequency with coarse TRP identified to be less than the offset listed in Tables 6.5.3.1.4.2-1 through 6.5.3.1.4.2-3from the TRP limit according to Table 6.5.3.3.5-2 through Table 6.5.3.3.5-3, either continue with another coarse TRP procedure and corresponding offset according to step (a) or continue with fine TRP procedures according to step (b).
	Different coarse TRP grids and corresponding offset values may be used for different frequencies. Multiple coarse TRP grids measurements with the corresponding offset values can be performed before the fine TRP measurement grid is applied. The coarse TRP grids and offset values used shall be recorded in the test report.
(b)	Measure fine TRP measurements according to procedures in Annex K, using fine TRP measurement grid selection criteria as per Table M.4.5-3 in Annex M, for each of the spurious emission frequency identified in step (a). Apply a measurement bandwidth according to Table 6.5.3.3.5-2 through Table 6.5.3.3.5-3.
8.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The frequency range defined in Table 6.5.3.3.5-2 through Table 6.5.3.3.5-3 may be split into ranges. For each range a different test system, e.g. antenna and/or chamber, may be used. To pass the test case all verdicts of the frequency ranges must pass.
NOTE 2: 	Void.
NOTE 3:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
NOTE 4:	If the (in-band) beam peak is within 0o≤≤90o: perform first hemispherical TRP scan (0o≤≤90o) in DUT Orientation 1 and second hemispherical TRP scan (90o>≥0o) in DUT Orientation 2. If the (in-band) beam peak is within 90o<≤180o: perform first hemispherical TRP scan (0o≤≤90o) in DUT Orientation 2 and second hemispherical TRP scan (90o>≥0o) in DUT Orientation 1. The DUT with UBF activated needs to be re-positioned during the test.
[bookmark: _CR6_5_3_3_4_3]6.5.3.3.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config and with the following exceptions:
Information element additionalSpectrumEmission is set to NS_202. This can be set in SIB1 as part of the cell broadcast message. This exception indicates that the UE shall meet the additional spurious emission requirement for a specific deployment scenario.
[bookmark: _CRTable6_5_3_3_4_31]Table 6.5.3.3.4.3-1: AdditionalSpectrumEmission: Additional spurious emissions test requirement for "NS_202”
	Derivation Path: TS 38.508-1 [10] clause 4.6.3, Table 4.6.3-1

	Information Element
	Value/remark
	Comment
	Condition

	additionalSpectrumEmission
	2 (NS_202)
	
	



Information element additionalSpectrumEmission is set to NS_203. This can be set in SIB1 as part of the cell broadcast message. This exception indicates that the UE shall meet the additional spurious emission requirement for a specific deployment scenario.
[bookmark: _CRTable6_5_3_3_4_32]Table 6.5.3.3.4.3-2: AdditionalSpectrumEmission: Additional spurious emissions test requirement for "NS_203”
	Derivation Path: TS 38.508-1 [10] clause 4.6.3, Table 4.6.3-1

	Information Element
	Value/remark
	Comment
	Condition

	additionalSpectrumEmission
	3 (NS_203)
	
	



[bookmark: _CR6_5_3_3_5]6.5.3.3.5	Test requirement
This clause specifies the requirements for the specified NR band for Transmitter Additional Spurious emissions requirement with frequency range as indicated in Table 6.5.3.3.5-2 and Table 6.5.3.3.5-3.
The maximum TRP power of spurious emission for Transmitter Additional Spurious emissions, measured using RMS detector, shall not exceed the described value in Table 6.5.3.3.5-2 and Table 6.5.3.3.5-3.
The Transmitter Additional Spurious emissions limits in Table 6.5.3.3.5-2 and Table 6.5.3.3.5-3 apply for all transmitter band configurations (NRB) and channel bandwidths.
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
[bookmark: _CRTable6_5_3_3_51]Table 6.5.3.3.5-1: Void

[bookmark: _CRTable6_5_3_3_52]Table 6.5.3.3.5-2: Additional spurious emissions (NS_202) test requirements
	Frequency Range
	Maximum Level (dBm)
	Measurement bandwidth
	NOTE

	7.25 GHz ≤ f ≤ 12.75 GHz 
	-10
	100 MHz
	

	12.75 GHz ≤ f ≤ 23.45 GHz
	-10 + 13
	100 MHz
	NOTE 1

	23.45 GHz ≤ f ≤ 40.8 GHz
	-10 + 13
	100 MHz
	NOTE 1

	40.8 GHz ≤ f ≤ 2nd harmonic of the upper frequency edge of the UL operating band
	-10 + 13
	100 MHz
	NOTE 1

	23.6 GHz ≤ f ≤ 24.0 GHz
	+1 +0.3
	200 MHz
	NOTE 2

	NOTE 1:	13 dB relaxation due to testability limit
NOTE 2: 	0.3 dB relaxation due to testability limit



[bookmark: _CRTable6_5_3_3_53]Table 6.5.3.3.5-3: Additional spurious emissions (NS_203) test requirements
	Frequency band
(GHz)
	Spectrum emission limit (dBm)
	Measurement bandwidth 
	NOTE

	23.6 ≤ f ≤ 24.0
	+1 + 0.3
	200 MHz
	NOTE 1

	NOTE 1: 0.3 dB relaxation due to testability limit



6.5.3.3_1	Additional spurious emissions with Power Boost
Editor’s note:This clause is complete for Band n257 and  n258 and PC3. The following aspects of the clause are for future consideration:
-	-	Test procedure only includes the testing of smartphone and is FFS for laptop and FWA.
-	For a transition period until RAN5#103 meeting (May 2024), previous fine/coarse TRP measurement grid and offset values for corresponding coarse TRP measurement in TS 38.521-2 V17.2.0 are allowed for TE implementation.
[bookmark: _CR6_5_3_3_1_1]6.5.3.3_1.1	Test purpose
Same as clause 6.5.3.3.1.
[bookmark: _CR6_5_3_3_1_2]6.5.3.3_1.2	Test applicability
This test case applies to all types of NR UE release 16 and forward supporting mpr-PowerBoost-FR2-r16 UE capability.
[bookmark: _CR6_5_3_3_1_3]6.5.3.3_1.3	Minimum conformance requirements
Same as clause 6.5.3.3.3.
[bookmark: _CR6_5_3_3_1_4]6.5.3.3_1.4	Test description
[bookmark: _CR6_5_3_3_1_4_1]6.5.3.3_1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.5.3.3_1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
[bookmark: _CRTable6_5_3_3_1_4_11]Table 6.5.3.3_1.4.1-1: Test Configuration Table
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low Range, High Range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Highest

	Test SCS as specified in Table 5.3.5-1
	120kHz

	Test Parameters

	Test ID
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	-
	Modulation
	RB allocation (NOTE 1)

	1
	50
	
	
	DFT-s-OFDM QPSK
	Inner_Full for PC2, PC3

	2
	100
	
	
	
	and PC4

	3
	200
	
	
	
	Inner_Full_Region1 for

	4
	400
	
	
	
	PC1

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	When testing Low range test only in Frequency Range lower than (FUL_low – ΔfOOB) and when testing High range test only in Frequency Range higher than (FUL_high + ΔfOOB).



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.3 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.5.3.3_1.4.1-1. 
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.5.3.3_1.4.3.
[bookmark: _CR6_5_3_3_1_4_2]6.5.3.3_1.4.2	Test procedure
Same as clause 6.5.3.3.4.2 with following exceptions:
-	Instead of Table 6.5.3.3.4.1-1 use Table 6.2.1.1.4.1-1 in normal environmental conditions only.
6.5.3.3_1.4.3	Message contents
Same as clause 6.2.4_1.4.3 and 6.5.3.3.4.3.
[bookmark: _CR6_5_3_3_1_5]6.5.3.3_1.5	Test requirement
Same as clause 6.5.3.3.5.


<Unchanged Sections Skipped>

[bookmark: _Toc21026633][bookmark: _Toc27743908][bookmark: _Toc36197081][bookmark: _Toc36197773]6.5A.2	Out of band emission for CA
[bookmark: _Toc21026634][bookmark: _Toc27743909][bookmark: _Toc36197082][bookmark: _Toc36197774]6.5A.2.1	Spectrum Emission Mask for CA
[bookmark: _Toc21026635][bookmark: _Toc27743910][bookmark: _Toc36197083][bookmark: _Toc36197775]6.5A.2.1.0	Minimum conformance requirements
The normative reference for this requirement is TS 38.101-2 [3] clause 6.5A.2.1.
[bookmark: _Toc52196528][bookmark: _Toc52197509][bookmark: _Toc53173232][bookmark: _Toc53173601][bookmark: _Toc61118868][bookmark: _Toc61119250][bookmark: _Toc61119631][bookmark: _Toc67923822][bookmark: _CR6_5A_2_1_0_0]6.5A.2.1.0.0	General
The requirements specified in this clause shall apply if the UE has at least one of UL or DL configured for CA or if the UE is configured for single CC operation with different channel bandwidths in UL and DL carriers. In case the CA configuration consists of a single UL CC, spectrum emission mask defined in subclause 6.5.2.1 applies. Spectral emission mask requirements do not apply at any frequency where IBE requirements of clause 6.4A.2.3 apply.
[bookmark: _Hlk52185415]The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction).
[bookmark: _Toc52196530][bookmark: _Toc52197510][bookmark: _Toc53173233][bookmark: _Toc53173602][bookmark: _Toc61118869][bookmark: _Toc61119251][bookmark: _Toc61119632][bookmark: _Toc67923823][bookmark: _CR6_5A_2_1_0_1]6.5A.2.1.0.1	Spectrum emission mask for intra-band contiguous UL CA
For intra-band contiguous UL carrier aggregation, the spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the ± edge of the UL aggregated channel bandwidth (Table 5.3A.4-1). For any bandwidth class defined in Table 5.3A.4-1, the UE emission shall not exceed the levels specified in Table 6.5A.2.1.0.1-1.
[bookmark: _CRTable6_5A_2_1_0_11]Table 6.5A.2.1.0.1-1: General NR spectrum emission mask for intra-band contiguous CA in frequency range 2
	ΔfOOB
(MHz)
	Any carrier aggregation bandwidth class
	Measurement bandwidth

	 0-0.1*BWChannel_CA
	-5 
	1 MHz 

	 0.1*BWChannel_CA -2*BWChannel_CA
	-13
	1 MHz

	NOTE 1:	(void)



[bookmark: _Toc52196531][bookmark: _Toc52197511][bookmark: _Toc53173234][bookmark: _Toc53173603][bookmark: _Toc61118870][bookmark: _Toc61119252][bookmark: _Toc61119633][bookmark: _Toc67923824][bookmark: _CR6_5A_2_1_0_2][bookmark: _Toc21340916][bookmark: _Toc29805363][bookmark: _Toc36456572][bookmark: _Toc36469670][bookmark: _Toc37254079][bookmark: _Toc37322936][bookmark: _Toc37324342][bookmark: _Toc45889865]6.5A.2.1.0.2	Spectrum emission mask for intra-band non-contiguous UL CA
TBD
[bookmark: _Toc21026636][bookmark: _Toc27743911][bookmark: _Toc36197084][bookmark: _Toc36197776]6.5A.2.1.1	Spectrum Emission Mask for CA (2UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4
· For a transition period until RAN#99, the stability and repeatability of test procedure with PHR (variant b) for Rel-15 UEs is under evaluation. 
· Test for DL intra-band non-contiguous configurations with UL intra-band contiguous configuration is FFS.
[bookmark: _CR6_5A_2_1_1_1]6.5A.2.1.1.1	Test purpose
To verify that the power of any UE emission shall not exceed specified levels for the specified channel bandwidth for CA.
[bookmark: _CR6_5A_2_1_1_2]6.5A.2.1.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 2UL CA.
[bookmark: _CR6_5A_2_1_1_3]6.5A.2.1.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.2.1.0.
[bookmark: _CR6_5A_2_1_1_4]6.5A.2.1.1.4	Test description
[bookmark: _CR6_5A_2_1_1_4_1]6.5A.2.1.1.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR CA configurations specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for each CA combination and subcarrier spacing, are shown in Table 6.5A.2.1.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
[bookmark: _CRTable6_5A_2_1_1_4_11]Table 6.5A.2.1.1.4.1-1: Test Configuration Table
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 and 4.3.1.2.4 for different CA bandwidth classes.
	For intra-band contiguous CA: Mid range.
For intra-band non-contiguous CA: FFS.

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 and 4.3.1.2.4 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Lowest, Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation (Note 1)

	1 
	PCC
	Default
	Default
	-
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Left (Note 2)
Outer_3RB_Left (Note 3)

	
	SCCs
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Left (Note 2)
Outer_3RB_Left (Note 3)

	2 
	PCC
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Right (Note 2)
Outer_3RB_Right (Note 3)

	
	SCCs
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Right (Note 2)
Outer_3RB_Right (Note 3)

	3
	PCC
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	
	SCCs
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	4 
	PCC
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Left (Note 2)
Outer_2RB_Left (Note 3)

	
	SCCs
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Left (Note 2)
Outer_2RB_Left (Note 3)

	5 
	PCC
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Right (Note 2)
Outer_2RB_Right (Note 3)

	
	SCCs
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Right (Note 2)
Outer_2RB_Right (Note 3)

	6
	PCC
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCCs
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	7
	PCC
	
	
	
	DFT-s-OFDM 16QAM
	Outer_1RB_Left

	
	SCCs
	
	
	
	DFT-s-OFDM 16QAM
	Outer_1RB_Left

	8
	PCC
	
	
	
	DFT-s-OFDM 16QAM
	Outer_1RB_Right

	
	SCCs
	
	
	
	DFT-s-OFDM 16QAM
	Outer_1RB_Right

	9
	PCC
	
	
	
	DFT-s-OFDM 16QAM
	Outer_Full

	
	SCCs
	
	
	
	DFT-s-OFDM 16QAM
	Outer_Full

	10
	PCC
	
	
	
	DFT-s-OFDM 64QAM
	Outer_1RB_Left

	
	SCCs
	
	
	
	DFT-s-OFDM 64QAM
	Outer_1RB_Left

	11
	PCC
	
	
	
	DFT-s-OFDM 64QAM
	Outer_1RB_Right

	
	SCCs
	
	
	
	DFT-s-OFDM 64QAM
	Outer_1RB_Right

	12
	PCC
	
	
	
	DFT-s-OFDM 64QAM
	Outer_Full

	
	SCCs
	
	
	
	DFT-s-OFDM 64QAM
	Outer_Full

	13 
	PCC
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Left (Note 2)
Outer_2RB_Left (Note 3)

	
	SCCs
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Left (Note 3)
Outer_2RB_Left (Note 4)

	14 
	PCC
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Right (Note 2)
Outer_2RB_Right (Note 3)

	
	SCCs
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Right (Note 2)
Outer_2RB_Right (Note 3)

	15
	PCC
	
	
	
	CP-OFDM QPSK
	Outer_Full

	
	SCCs
	
	
	
	CP-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Applicable to Rel-16 and forward UEs.
NOTE 3:	Applicable to Rel-15 UEs.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.5A.2.1.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.5A.2.1.1.4.3
[bookmark: _CR6_5A_2_1_1_4_2]6.5A.2.1.1.4.2	Test procedure
1.	Configure SCC according to Annex C.0, C.1, C.2, and C.3 for all downlink physical channels.
2.	The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1. Message contents are defined in clause 6.5A.2.1.1.4.3.
3.	Apply the test step based on the 5G NR UE Release:
3a.	For Release 16 and forward 5G NR UEs: SS applies a backoff on the PCell power by activating the UE Power Limit Function (UPLF). The ACTIVATE POWER LIMIT REQUEST procedure is performed as specified in TS 38.508-1 [10] clause 4.9.32 using TOTAL NR AGGREGATED BANDWIDTH and PCELL NR bandwidth as per Test CC Combination setting. UE shall transmit ACTIVATE POWER LIMIT RESPONSE to SS. Go to step 4.
3b.	For Release 15 5G NR UEs: No action.
4.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [28], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[25], clause 9.3).
5.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.5A.2.1.1.4.1-1 on both PCC and SCC(s). Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
6.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
7.	Apply the test step based on the 5G NR UE Release:
7a.	For Release 16 and forward 5G NR UEs: Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 ms for the UE to reach maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
7b.	For Release 15 5G NR UEs: Send uplink power control commands in uplink scheduling information to the UE per UL CC until the Power Headroom Report (PHR) from the UE for each UL CC is at the target value according to Table 6.2A.2.1.4.2-1; allow at least 200 ms for the UE to reach maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
8.	Measure the TRP of the transmitted signal with a measurement filter of bandwidths according to Table 6.5A.2.1.1.5-1 and using a rms detector. If the sweep count is higher than one, the trace mode shall be average. The centre frequency of the filter shall be stepped in continuous steps according to the same table. TRP shall be recorded for each step. The measurement period shall capture the active time slots. Total radiated power is measured according to TRP measurement procedure defined in Annex K. The measurement grid used for TRP measurement defined in Annex M. TRP is calculated considering both polarizations, theta and phi.
9.	Apply the test step based on the 5G NR UE Release:
9a.	For Release 16 and forward 5G NR UEs SS deactivates the UE Power Limit Function (UPLF) by performing the DEACTIVATE POWER LIMIT REQUEST procedure as specified in TS 38.508-1 [10] clause 4.9.33. 
9b.	For Release 15 5G NR UEs: No action.
NOTE 1: When switching to DFT-s-OFDM waveform, as specified in Table 6.5A.2.1.1.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE 2:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
[bookmark: _CR6_5A_2_1_1_4_3]6.5A.2.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with the following exceptions for Release 15 5G NR UE.
[bookmark: _CRTable6_5A_2_1_1_4_31]Table 6.5A.2.1.1.4.3-1: PUSCH-PowerControl
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-120

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-PowerControl ::= SEQUENCE {
	
	
	

	  p0-AlphaSets SEQUENCE (SIZE (1..maxNrofP0-PUSCH-AlphaSets)) OF SEQUENCE {
	1 entry
	
	

	    P0-PUSCH-AlphaSet[1] SEQUENCE {
	
	
	

	      alpha
	alpha0
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



[bookmark: _CRTable6_5A_2_1_1_4_32]Table 6.5A.2.1.1.4.3-2: PUSCH-ConfigCommon
	Derivation Path: TS 38.508-1[10], Table 4.6.3-119

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon ::= SEQUENCE {
	
	
	

	  p0-NominalWithGrant
	-4
	
	50 MHz

	  p0-NominalWithGrant
	-8
	
	100 MHz

	  p0-NominalWithGrant
	-10
	
	200 MHz

	  p0-NominalWithGrant
	-14
	
	400 MHz

	}
	
	
	



[bookmark: _CRTable6_5A_2_1_1_4_33]Table 6.5A.2.1.1.4.3-3: BSR-Config (Rel-15 UE only)
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-7

	Information Element
	Value/remark
	Comment
	Condition

	BSR-Config ::= SEQUENCE {
	
	
	

	  periodicBSR-Timer
	infinity
	
	

	  retxBSR-Timer
	sf80
	
	

	  logicalChannelSR-DelayTimer
	Not present
	
	

	}
	
	
	



[bookmark: _CR6_5A_2_1_1_5]6.5A.2.1.1.5	Test Requirements
The measured TRP of any UE emission derived in step 7, shall fulfil requirements in Table.6.5A.2.1.1.5-1.
[bookmark: _CRTable6_5A_2_1_1_51]Table 6.5A.2.1.1.5-1: General NR spectrum emission mask for intra-band contiguous CA in frequency range 2
	ΔfOOB
(MHz)
	Any carrier aggregation bandwidth class
	Measurement bandwidth

	 0-0.1*BWChannel_CA
	-5 + TT
	1 MHz 

	 0.1*BWChannel_CA -2*BWChannel_CA
	-13 + TT
	1 MHz

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.5A.2.1.1.5-1a
NOTE 2:	If carrier leakage or I/Q image lands inside the spectrum occupied by the configured UL and DL CCs, exception to the general spectrum emission mask limit applies. For carrier leakage the requirements specified in section 6.4A.2.2.0 shall apply. For I/Q image the requirements specified in section 6.4A.2.3.0 shall apply.
NOTE 3:	At the boundary of spectrum emission limit, the first and last measurement position with a 1 MHz filter is the inside of +0.5MHz and -0.5MHz, respectively.
NOTE 4:	The measurements are to be performed above the upper edge of the aggregated channel bandwidth and below the lower edge of the aggregated channel bandwidth.



[bookmark: _CRTable6_5A_2_1_1_51a]Table 6.5A.2.1.1.5-1a: Test Tolerance (Aggregated BW ≤ 400MHz)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	3.21 dB
	3.46 dB



[bookmark: _Toc21026637][bookmark: _Toc27743912][bookmark: _Toc36197085][bookmark: _Toc36197777]6.5A.2.1.2	Spectrum Emission Mask for CA (3UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz and for intra-band non-contiguous CA are TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4
[bookmark: _CR6_5A_2_1_2_1]6.5A.2.1.2.1	Test purpose
To verify that the power of any UE emission shall not exceed specified levels for the specified channel bandwidth for CA.
[bookmark: _CR6_5A_2_1_2_2]6.5A.2.1.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 3UL CA.
[bookmark: _CR6_5A_2_1_2_3]6.5A.2.1.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.2.1.0.
[bookmark: _CR6_5A_2_1_2_4]6.5A.2.1.2.4	Test description
Same as in clause 6.5A.2.1.1.4 with following exceptions:
-	Instead of Table 6.5A.2.1.1.5-1 use Table 6.5A.2.1.2.5-1.
[bookmark: _CR6_5A_2_1_2_5]6.5A.2.1.2.5	Test Requirements
The measured TRP of any UE emission derived in step 7, shall fulfil requirements in Table.6.5A.2.1.2.5-1.
[bookmark: _CRTable6_5A_2_1_2_51]Table 6.5A.2.1.2.5-1: General NR spectrum emission mask for intra-band contiguous CA in frequency range 2
	ΔfOOB
(MHz)
	Any carrier aggregation bandwidth class
	Measurement bandwidth

	 0-0.1*BWChannel_CA
	-5 + TT
	1 MHz 

	 0.1*BWChannel_CA -2*BWChannel_CA
	-13 + TT
	1 MHz

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.5A.2.1.2.5-1a
NOTE 2:	If carrier leakage or I/Q image lands inside the spectrum occupied by the configured UL and DL CCs, exception to the general spectrum emission mask limit applies. For carrier leakage the requirements specified in section 6.4A.2.2.0 shall apply. For I/Q image the requirements specified in section 6.4A.2.3.0 shall apply.
NOTE 3:	At the boundary of spectrum emission limit, the first and last measurement position with a 1 MHz filter is the inside of +0.5MHz and -0.5MHz, respectively.
NOTE 4:	The measurements are to be performed above the upper edge of the aggregated channel bandwidth and below the lower edge of the aggregated channel bandwidth



[bookmark: _CRTable6_5A_2_1_2_51a]Table 6.5A.2.1.2.5-1a: Test Tolerance (Aggregated BW ≤ 400MHz)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	3.21 dB
	3.46 dB



[bookmark: _Toc21026638][bookmark: _Toc27743913][bookmark: _Toc36197086][bookmark: _Toc36197778]6.5A.2.1.3	Spectrum Emission Mask for CA (4UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz and for intra-band non-contiguous CA are TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4
· This test case is incomplete until a suitable solution for preventing SCell drop is implemented in the test procedure.
[bookmark: _CR6_5A_2_1_3_1]6.5A.2.1.3.1	Test purpose
To verify that the power of any UE emission shall not exceed specified levels for the specified channel bandwidth for CA.
[bookmark: _CR6_5A_2_1_3_2]6.5A.2.1.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 4UL CA.
[bookmark: _CR6_5A_2_1_3_3]6.5A.2.1.3.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.2.1.0.
[bookmark: _CR6_5A_2_1_3_4]6.5A.2.1.3.4	Test description
Same as in clause 6.5A.2.1.1.4 with following exceptions:
-	Instead of Table 6.5A.2.1.1.5-1 use Table 6.5A.2.1.3.5-1.
[bookmark: _CR6_5A_2_1_3_5]6.5A.2.1.3.5	Test Requirements
The measured TRP of any UE emission derived in step 7, shall fulfil requirements in Table.6.5A.2.1.3.5-1.
[bookmark: _CRTable6_5A_2_1_3_51]Table 6.5A.2.1.3.5-1: General NR spectrum emission mask for intra-band contiguous CA in frequency range 2
	ΔfOOB
(MHz)
	Any carrier aggregation bandwidth class
	Measurement bandwidth

	 0-0.1*BWChannel_CA
	-5 + TT
	1 MHz 

	 0.1*BWChannel_CA -2*BWChannel_CA
	-13 + TT
	1 MHz

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.5A.2.1.3.5-1a
NOTE 2:	If carrier leakage or I/Q image lands inside the spectrum occupied by the configured UL and DL CCs, exception to the general spectrum emission mask limit applies. For carrier leakage the requirements specified in section 6.4A.2.2.0 shall apply. For I/Q image the requirements specified in section 6.4A.2.3.0 shall apply.
NOTE 3:	At the boundary of spectrum emission limit, the first and last measurement position with a 1 MHz filter is the inside of +0.5MHz and -0.5MHz, respectively.
NOTE 4:	The measurements are to be performed above the upper edge of the aggregated channel bandwidth and below the lower edge of the aggregated channel bandwidth



[bookmark: _CRTable6_5A_2_1_3_51a]Table 6.5A.2.1.3.5-1a: Test Tolerance (Aggregated BW ≤ 400MHz)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	3.21 dB
	3.46 dB



[bookmark: _Toc27743914][bookmark: _Toc36197087][bookmark: _Toc36197779][bookmark: _Toc21026639]6.5A.2.1.4	Spectrum Emission Mask for CA (5UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz and for intra-band non-contiguous CA are TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4
[bookmark: _CR6_5A_2_1_4_1]6.5A.2.1.4.1	Test purpose
To verify that the power of any UE emission shall not exceed specified levels for the specified channel bandwidth for CA.
[bookmark: _CR6_5A_2_1_4_2]6.5A.2.1.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 5UL CA.
[bookmark: _CR6_5A_2_1_4_3]6.5A.2.1.4.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.2.1.0.
[bookmark: _CR6_5A_2_1_4_4]6.5A.2.1.4.4	Test description
Same as in clause 6.5A.2.1.1.4 with following exceptions:
-	Instead of Table 6.5A.2.1.1.5-1 use Table 6.5A.2.1.4.5-1.
[bookmark: _CR6_5A_2_1_4_5]6.5A.2.1.4.5	Test Requirements
The measured TRP of any UE emission derived in step 7, shall fulfil requirements in Table.6.5A.2.1.4.5-1.
[bookmark: _CRTable6_5A_2_1_4_51]Table 6.5A.2.1.4.5-1: General NR spectrum emission mask for intra-band contiguous CA in frequency range 2
	ΔfOOB
(MHz)
	Any carrier aggregation bandwidth class
	Measurement bandwidth

	 0-0.1*BWChannel_CA
	-5 + TT
	1 MHz 

	 0.1*BWChannel_CA -2*BWChannel_CA
	-13 + TT
	1 MHz

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.5A.2.1.4.5-1a
NOTE 2:	If carrier leakage or I/Q image lands inside the spectrum occupied by the configured UL and DL CCs, exception to the general spectrum emission mask limit applies. For carrier leakage the requirements specified in section 6.4A.2.2.0 shall apply. For I/Q image the requirements specified in section 6.4A.2.3.0 shall apply.
NOTE 3:	At the boundary of spectrum emission limit, the first and last measurement position with a 1 MHz filter is the inside of +0.5MHz and -0.5MHz, respectively.
NOTE 4:	The measurements are to be performed above the upper edge of the aggregated channel bandwidth and below the lower edge of the aggregated channel bandwidth



[bookmark: _CRTable6_5A_2_1_4_51a]Table 6.5A.2.1.4.5-1a: Test Tolerance (Aggregated BW ≤ 400MHz)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	3.21 dB
	3.46 dB



[bookmark: _Toc27743915][bookmark: _Toc36197088][bookmark: _Toc36197780]6.5A.2.1.5	Spectrum Emission Mask for CA (6UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz and for intra-band non-contiguous CA TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4
· This test case is incomplete until a suitable solution for preventing SCell drop is implemented in the test procedure.
[bookmark: _CR6_5A_2_1_5_1]6.5A.2.1.5.1	Test purpose
To verify that the power of any UE emission shall not exceed specified levels for the specified channel bandwidth for CA.
[bookmark: _CR6_5A_2_1_5_2]6.5A.2.1.5.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 6UL CA.
[bookmark: _CR6_5A_2_1_5_3]6.5A.2.1.5.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.2.1.0.
[bookmark: _CR6_5A_2_1_5_4]6.5A.2.1.5.4	Test description
Same as in clause 6.5A.2.1.1.4 with following exceptions:
-	Instead of Table 6.5A.2.1.1.5-1 use Table 6.5A.2.1.5.5-1.
[bookmark: _CR6_5A_2_1_5_5]6.5A.2.1.5.5	Test Requirements
The measured TRP of any UE emission derived in step 7, shall fulfil requirements in Table.6.5A.2.1.5.5-1.
[bookmark: _CRTable6_5A_2_1_5_51]Table 6.5A.2.1.5.5-1: General NR spectrum emission mask for intra-band contiguous CA in frequency range 2
	ΔfOOB
(MHz)
	Any carrier aggregation bandwidth class
	Measurement bandwidth

	 0-0.1*BWChannel_CA
	-5 + TT
	1 MHz 

	 0.1*BWChannel_CA -2*BWChannel_CA
	-13 + TT
	1 MHz

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.5A.2.1.5.5-1a
NOTE 2:	If carrier leakage or I/Q image lands inside the spectrum occupied by the configured UL and DL CCs, exception to the general spectrum emission mask limit applies. For carrier leakage the requirements specified in section 6.4A.2.2.0 shall apply. For I/Q image the requirements specified in section 6.4A.2.3.0 shall apply.
NOTE 3:	At the boundary of spectrum emission limit, the first and last measurement position with a 1 MHz filter is the inside of +0.5MHz and -0.5MHz, respectively.
NOTE 4:	The measurements are to be performed above the upper edge of the aggregated channel bandwidth and below the lower edge of the aggregated channel bandwidth



[bookmark: _CRTable6_5A_2_1_5_51a]Table 6.5A.2.1.5.5-1a: Test Tolerance (Aggregated BW ≤ 400MHz)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	3.21 dB
	3.46 dB



[bookmark: _Toc27743916][bookmark: _Toc36197089][bookmark: _Toc36197781]6.5A.2.1.6	Spectrum Emission Mask for CA (7UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz and for intra-band non-contiguous CA are TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4
[bookmark: _CR6_5A_2_1_6_1]6.5A.2.1.6.1	Test purpose
To verify that the power of any UE emission shall not exceed specified levels for the specified channel bandwidth for CA.
[bookmark: _CR6_5A_2_1_6_2]6.5A.2.1.6.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 7UL CA.
[bookmark: _CR6_5A_2_1_6_3]6.5A.2.1.6.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.2.1.0.
[bookmark: _CR6_5A_2_1_6_4]6.5A.2.1.6.4	Test description
Same as in clause 6.5A.2.1.1.4 with following exceptions:
-	Instead of Table 6.5A.2.1.1.5-1 use Table 6.5A.2.1.6.5-1.
[bookmark: _CR6_5A_2_1_6_5]6.5A.2.1.6.5	Test Requirements
The measured TRP of any UE emission derived in step 7, shall fulfil requirements in Table.6.5A.2.1.6.5-1.
[bookmark: _CRTable6_5A_2_1_6_51]Table 6.5A.2.1.6.5-1: General NR spectrum emission mask for intra-band contiguous CA in frequency range 2
	ΔfOOB
(MHz)
	Any carrier aggregation bandwidth class
	Measurement bandwidth

	 0-0.1*BWChannel_CA
	-5 + TT
	1 MHz 

	 0.1*BWChannel_CA -2*BWChannel_CA
	-13 + TT
	1 MHz

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.5A.2.1.6.5-1a
NOTE 2:	If carrier leakage or I/Q image lands inside the spectrum occupied by the configured UL and DL CCs, exception to the general spectrum emission mask limit applies. For carrier leakage the requirements specified in section 6.4A.2.2.0 shall apply. For I/Q image the requirements specified in section 6.4A.2.3.0 shall apply.
NOTE 3:	At the boundary of spectrum emission limit, the first and last measurement position with a 1 MHz filter is the inside of +0.5MHz and -0.5MHz, respectively.
NOTE 4:	The measurements are to be performed above the upper edge of the aggregated channel bandwidth and below the lower edge of the aggregated channel bandwidth



[bookmark: _CRTable6_5A_2_1_6_51a]Table 6.5A.2.1.6.5-1a: Test Tolerance (Aggregated BW ≤ 400MHz)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	3.21 dB
	3.46 dB



[bookmark: _Toc27743917][bookmark: _Toc36197090][bookmark: _Toc36197782]6.5A.2.1.7	Spectrum Emission Mask for CA (8UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz and for intra-band non-contiguous CA are TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4
· This test case is incomplete until a suitable solution for preventing SCell drop is implemented in the test procedure.
[bookmark: _CR6_5A_2_1_7_1]6.5A.2.1.7.1	Test purpose
To verify that the power of any UE emission shall not exceed specified levels for the specified channel bandwidth for CA.
[bookmark: _CR6_5A_2_1_7_2]6.5A.2.1.7.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 8UL CA.
[bookmark: _CR6_5A_2_1_7_3]6.5A.2.1.7.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.2.1.0.
[bookmark: _CR6_5A_2_1_7_4]6.5A.2.1.7.4	Test description
Same as in clause 6.5A.2.1.1.4 with following exceptions:
-	Instead of Table 6.5A.2.1.1.5-1 use Table 6.5A.2.1.7.5-1.
[bookmark: _CR6_5A_2_1_7_5]6.5A.2.1.7.5	Test Requirements
The measured TRP of any UE emission derived in step 7, shall fulfil requirements in Table.6.5A.2.1.7.5-1.
[bookmark: _CRTable6_5A_2_1_7_51]Table 6.5A.2.1.7.5-1: General NR spectrum emission mask for intra-band contiguous CA in frequency range 2
	ΔfOOB
(MHz)
	Any carrier aggregation bandwidth class
	Measurement bandwidth

	 0-0.1*BWChannel_CA
	-5 + TT
	1 MHz 

	 0.1*BWChannel_CA -2*BWChannel_CA
	-13 + TT
	1 MHz

	NOTE 1:	TT for each frequency and channel bandwidth is specified in Table 6.5A.2.1.7.5-1a
NOTE 2:	If carrier leakage or I/Q image lands inside the spectrum occupied by the configured UL and DL CCs, exception to the general spectrum emission mask limit applies. For carrier leakage the requirements specified in section 6.4A.2.2.0 shall apply. For I/Q image the requirements specified in section 6.4A.2.3.0 shall apply.
NOTE 3:	At the boundary of spectrum emission limit, the first and last measurement position with a 1 MHz filter is the inside of +0.5MHz and -0.5MHz, respectively.
NOTE 4:	The measurements are to be performed above the upper edge of the aggregated channel bandwidth and below the lower edge of the aggregated channel bandwidth



[bookmark: _CRTable6_5A_2_1_7_51a]Table 6.5A.2.1.7.5-1a: Test Tolerance (Aggregated BW ≤ 400MHz)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	3.21 dB
	3.46 dB



[bookmark: _Toc27743918][bookmark: _Toc36197091][bookmark: _Toc36197783]6.5A.2.2	Adjacent channel leakage ratio for CA
[bookmark: _Toc21026640][bookmark: _Toc27743919][bookmark: _Toc36197092][bookmark: _Toc36197784]6.5A.2.2.0	Minimum conformance requirements
[bookmark: _Toc21026641][bookmark: _Toc27743920][bookmark: _Toc36197093][bookmark: _Toc36197785]The normative reference for this requirement is TS 38.101-2 [3] clause 6.5A.2.3.
[bookmark: _Toc52196533][bookmark: _Toc52197513][bookmark: _Toc53173236][bookmark: _Toc53173605][bookmark: _Toc61118872][bookmark: _Toc61119254][bookmark: _Toc61119635][bookmark: _Toc67923826][bookmark: _Hlk52185973][bookmark: _CR6_5A_2_2_0_1]6.5A.2.2.0.1	Adjacent channel leakage ratio for intra-band contiguous UL CA
In case the CA configuration consists of a single UL CC, the adjacent channel leakage ratio defined in subclause 6.5.2.3 applies. For intra-band contiguous UL carrier aggregation, the carrier aggregation NR adjacent channel leakage power ratio (CA NRACLR) is the ratio of the filtered mean power centred on the UL aggregated channel bandwidth to the filtered mean power centred on an adjacent UL aggregated channel bandwidth at spacing equal to the UL aggregated channel bandwidth. The assigned UL aggregated channel bandwidth power and adjacent UL aggregated channel bandwidth power are measured with rectangular filters with measurement bandwidths specified in Table 6.5A.2.2.0.1-1. If the measured adjacent channel power is greater than -35 dBm then the CA NRACLR shall be higher than the value specified in Table 6.5A.2.2.0.1-1.
[bookmark: _CRTable6_5A_2_2_0_11]Table 6.5A.2.2.0.1-1: General requirements for contiguous UL CA NRACLR
	
	CA bandwidth class / CA NRACLR / Measurement bandwidth

	
	Any CA bandwidth class

	CA NRACLR for band n257, n258, n261
	17 dB

	CA NRACLR for band n260
	16 dB

	NR channel measurement bandwidth1
	BWChannel_CA  – 2*BWGB

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel_CA
/
- BWChannel_CA

	NOTE 1:	BWGB is defined in clause 5.3A.2. 



[bookmark: _Toc52196534][bookmark: _Toc52197514][bookmark: _Toc53173237][bookmark: _Toc53173606][bookmark: _Toc61118873][bookmark: _Toc61119255][bookmark: _Toc61119636][bookmark: _Toc67923827][bookmark: _CR6_5A_2_2_0_2]6.5A.2.2.0.2	Adjacent channel leakage ratio for intra-band non-contiguous UL CA
TBD
6.5A.2.2.1	Adjacent channel leakage ratio for CA (2UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances and Test limit analysis for intra-band contiguous CA supporting aggregated BW > 400MHz is TBD.
· Measurement Uncertainties and Test Tolerances and Test limit analysis are FFS for power class 1, 2 and 4.
· For a transition period until RAN#99, the stability and repeatability of test procedure with PHR (variant b) for Rel-15 UEs is under evaluation.
· Test for DL intra-band non-contiguous configurations with UL intra-band contiguous configuration is FFS.
[bookmark: _CR6_5A_2_2_1_1]6.5A.2.2.1.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to adjacent channels in terms of Adjacent Channel Leakage power Ratio (ACLR) for CA.
[bookmark: _CR6_5A_2_2_1_2]6.5A.2.2.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 2UL CA.
[bookmark: _CR6_5A_2_2_1_3]6.5A.2.2.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.2.2.0.
[bookmark: _CR6_5A_2_2_1_4]6.5A.2.2.1.4	Test description
[bookmark: _CR6_5A_2_2_1_4_1]6.5A.2.2.1.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR CA configurations specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for each CA combination and subcarrier spacing, are shown in Table 6.5A.2.2.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
[bookmark: _CRTable6_5A_2_2_1_4_11]Table 6.5A.2.2.1.4.1-1: Test Configuration Table
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 and 4.3.1.2.4 for different CA bandwidth classes.
	For intra-band contiguous CA: Low and High range.
For intra-band non-contiguous CA: FFS.

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 and 4.3.1.2.4 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Lowest, Highest

	Test Parameters

	Test ID
	CC
	ChBw(MHz)
	Test frequency
	DL RB allocation
	UL Modulation
	UL RB allocation (Note 1)

	1

	PCC
	Default
	Low
	-
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Left (Note 3)
Outer_3RB_Left (Note 4)

	
	SCCs
	
	Low
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Left (Note 3)
Outer_3RB_Left (Note 4)

	2

	PCC
	
	High
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Right (Note 3)
Outer_3RB_Right (Note 4)

	
	SCCs
	
	High
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Right (Note 3)
Outer_3RB_Right (Note 4)

	3
	PCC
	
	Default
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	
	SCCs
	
	Default
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	4

	PCC
	
	Low
	
	DFT-s-OFDM QPSK
	Outer_1RB_Left (Note 3)
Outer_2RB_Left (Note 4)

	
	SCCs
	
	Low
	
	DFT-s-OFDM QPSK
	Outer_1RB_Left (Note 3)
Outer_2RB_Left (Note 4)

	5

	PCC
	
	High
	
	DFT-s-OFDM QPSK
	Outer_1RB_Right (Note 3)
Outer_2RB_Right (Note 4)

	
	SCCs
	
	High
	
	DFT-s-OFDM QPSK
	Outer_1RB_Right (Note 3)
Outer_2RB_Right (Note 4)

	6
	PCC
	
	Default
	
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCCs
	
	Default
	
	DFT-s-OFDM QPSK
	Outer_Full

	7
	PCC
	
	Low
	
	DFT-s-OFDM 16QAM
	Outer_1RB_Left

	
	SCCs
	
	Low
	
	DFT-s-OFDM 16QAM
	Outer_1RB_Left

	8
	PCC
	
	High
	
	DFT-s-OFDM 16QAM
	Outer_1RB_Right

	
	SCCs
	
	High
	
	DFT-s-OFDM 16QAM
	Outer_1RB_Right

	9
	PCC
	
	Default
	
	DFT-s-OFDM 16QAM
	Outer_Full

	
	SCCs
	
	Default
	
	DFT-s-OFDM 16QAM
	Outer_Full

	10
	PCC
	
	Default
	
	DFT-s-OFDM 64QAM
	Outer_Full

	
	SCCs
	
	Default
	
	DFT-s-OFDM 64QAM
	Outer_Full

	11

	PCC
	
	Low
	
	CP-OFDM QPSK
	Outer_1RB_Left (Note 3)
Outer_2RB_Left (Note 4)

	
	SCCs
	
	Low
	
	CP-OFDM QPSK
	Outer_1RB_Left (Note 3)
Outer_2RB_Left (Note 4)

	12

	PCC
	
	High
	
	CP-OFDM QPSK
	Outer_1RB_Right (Note 3)
Outer_2RB_Right (Note 4)

	
	SCCs
	
	High
	
	CP-OFDM QPSK
	Outer_1RB_Right (Note 3)
Outer_2RB_Right (Note 4)

	13
	PCC
	
	Default
	
	CP-OFDM QPSK
	Outer_Full

	
	SCCs
	
	Default
	
	CP-OFDM QPSK
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Following Test IDs shall be skipped for FR2b
-	All Test IDs for 100 MHz < BWChannel_CA ≤ 400 MHz
-	Test ID 1-2, 4-5, 7-12 for 50 MHz < BWChannel_CA ≤ 100 MHz
NOTE 3: Applicable to Rel-16 and forward UEs.
NOTE 4: Applicable to Rel-15 UEs.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.5A.2.2.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.5A.2.2.1.4.3
[bookmark: _CR6_5A_2_2_1_4_2]6.5A.2.2.1.4.2	Test procedure
1.	Configure SCC according to Annex C.0, C.1, C.2, and C.3 for all downlink physical channels.
2.	The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1. Message contents are defined in clause 6.5A.2.2.1.4.3.
3.	Apply the test step based on the 5G NR UE Release:
3a.	For Release 16 and forward 5G NR UEs: SS applies a backoff on the PCell power by activating the UE Power Limit Function (UPLF). The ACTIVATE POWER LIMIT REQUEST procedure is performed as specified in TS 38.508-1 [10] clause 4.9.32 using TOTAL NR AGGREGATED BANDWIDTH and PCELL NR bandwidth as per Test CC Combination setting. UE shall transmit ACTIVATE POWER LIMIT RESPONSE to SS. Go to step 4.
3b.	For Release 15 5G NR UEs: No action.
4.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [28], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[25], clause 9.3).
5.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.5A.2.2.1.4.1-1 on both PCC and SCC(s). Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
6.	Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
7.	Apply the test step based on the 5G NR UE Release:
7a.	For Release 16 and forward 5G NR UEs: Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200 ms for the UE to reach maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
7b. For Release 15 5G NR UEs: Send uplink power control commands in uplink scheduling information to the UE per UL CC until the Power Headroom Report (PHR) from the UE for each UL CC is at the target value according to Table 6.2A.2.1.4.2-1; allow at least 200 ms for the UE to reach maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
8.	Measure EIRP of the transmitted signal for the assigned NR channel with a rectangular measurement filter with bandwidths according to Table 6.5A.2.2.1.5-1 and using a rms detector. If the sweep count is higher than one, the trace mode shall be average. EIRP measurement procedure defined in Annex K. EIRP is calculated considering both polarizations, theta and phi.
9.	Measure EIRP of the first NR adjacent channel on both lower and upper side of the assigned NR channel, respectively using a rectangular measurement filter with bandwidths according to Table 6.5A.2.2.1.5-1 and using a rms detector. If the sweep count is higher than one, the trace mode shall be average. EIRP measurement procedure defined in Annex K. EIRP is calculated considering both polarizations, theta and phi.
10.	Calculate the ratios of the power between the values measured in step 7 over step 8 for lower and upper NRACLR, respectively.
11.	Apply the test step based on the 5G NR UE Release:
11a.	For Release 16 and forward 5G NR UEs: SS deactivates the UE Power Limit Function (UPLF) by performing the DEACTIVATE POWER LIMIT REQUEST procedure as specified in TS 38.508-1 [10] clause 4.9.33. 
11b.	For Release 15 5G NR UEs: No action.
NOTE 1: When switching to DFT-s-OFDM waveform, as specified in Table 6.5A.2.2.1.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE 2:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
[bookmark: _CR6_5A_2_2_1_4_3]6.5A.2.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with the following exceptions for Release 15 5G NR UE.
[bookmark: _CRTable6_5A_2_2_1_4_31]Table 6.5A.2.2.1.4.3-1: PUSCH-PowerControl
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-120

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-PowerControl ::= SEQUENCE {
	
	
	

	  p0-AlphaSets SEQUENCE (SIZE (1..maxNrofP0-PUSCH-AlphaSets)) OF SEQUENCE {
	1 entry
	
	

	    P0-PUSCH-AlphaSet[1] SEQUENCE {
	
	
	

	      alpha
	alpha0
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



[bookmark: _CRTable6_5A_2_2_1_4_32]Table 6.5A.2.2.1.4.3-2: PUSCH-ConfigCommon
	Derivation Path: TS 38.508-1[10], Table 4.6.3-119

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon ::= SEQUENCE {
	
	
	

	  p0-NominalWithGrant
	-4
	
	50 MHz

	  p0-NominalWithGrant
	-8
	
	100 MHz

	  p0-NominalWithGrant
	-10
	
	200 MHz

	  p0-NominalWithGrant
	-14
	
	400 MHz

	}
	
	
	



[bookmark: _CRTable6_5A_2_2_1_4_33]Table 6.5A.2.2.1.4.3-3: BSR-Config (Rel-15 UE only)
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-7

	Information Element
	Value/remark
	Comment
	Condition

	BSR-Config ::= SEQUENCE {
	
	
	

	  periodicBSR-Timer
	infinity
	
	

	  retxBSR-Timer
	sf80
	
	

	  logicalChannelSR-DelayTimer
	Not present
	
	

	}
	
	
	



[bookmark: _CR6_5A_2_2_1_5]6.5A.2.2.1.5	Test Requirements
If the measured adjacent channel power, derived in step 8, is greater than -35 dBm then the measured NRACLR, derived in step 9, shall be higher than the limits in Table 6.5A.2.2.1.5-1.
[bookmark: _CRTable6_5A_2_2_1_51]Table 6.5A.2.2.1.5-1: General requirements for CA NRACLR
	
	CA bandwidth class / CA NRACLR / Measurement bandwidth

	
	Any CA bandwidth class

	CA NRACLR for band n257, n258, n261
	17 - TT- R dB

	CA NRACLR for band n260
	16 - TT dB

	NR channel measurement bandwidth1
	BWChannel_CA – 2*BWGB

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel_CA
/
- BWChannel_CA

	NOTE 1:	BWGB is defined in clause 5.3A.2.
NOTE 2:	TT for each frequency and channel bandwidth is specified in Table 6.5A.2.2.1.5-1a
NOTE 3:	R for each frequency, channel bandwidth and test point is specified in Table 6.5A.2.2.1.5-1b



[bookmark: _CRTable6_5A_2_2_1_51a]Table 6.5A.2.2.1.5-1a: Test Tolerance (Aggregated BW ≤ 400MHz)
	Test Metric
	Any CA bandwidth class
	23.45GHz ≤ f ≤ 30.3GHz
	30.3GHz < f ≤ 40.8GHz

	IFF (Max device size ≤ 30 cm)
	BWChannel_CA ≤ 100 MHz
	4.96 dB
	4.96 dB

	
	100 MHz < BWChannel_CA ≤ 200 MHz
	4.96 dB
	4.96 dB

	
	200 MHz < BWChannel_CA ≤ 400 MHz
	4.96 dB 
	4.96 dB



[bookmark: _CRTable6_5A_2_2_1_51b]Table 6.5A.2.2.1.5-1b: Relaxation due to testability limit (Aggregated BW ≤ 400MHz)
	
	
	Channel bandwidth / NRACLR / Measurement bandwidth

	
	Test ID
	BWChannel_CA ≤ 100 MHz
	100 MHz <
BWChannel_CA
≤ 200 MHz
	200 MHz <
BWChannel_CA
 ≤ 400 MHz

	[bookmark: _Hlk55935953]NRACLR for band n257, n258, n261
	1
	0
	3
	6

	
	2
	0
	3
	6

	
	3
	0
	0
	3

	
	4
	0
	3
	6

	
	5
	0
	3
	6

	
	6
	0
	0
	3

	
	7
	0
	3
	6

	
	8
	0
	3
	6

	
	9
	0
	2.5
	5.5

	
	10
	2
	5
	8

	
	11
	0
	3
	6

	
	12
	0
	3
	6

	
	13
	0
	0
	3

	NOTE 1:	Relaxation value is 0 for FR2b.



[bookmark: _Toc21026642][bookmark: _Toc27743921][bookmark: _Toc36197094][bookmark: _Toc36197786]6.5A.2.2.2	Adjacent channel leakage ratio for CA (3UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
· [bookmark: _Hlk52308348]Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz is TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
· This test case is incomplete until a suitable solution for preventing SCell drop is implemented in the test procedure.
[bookmark: _CR6_5A_2_2_2_1]6.5A.2.2.2.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to adjacent channels in terms of Adjacent Channel Leakage power Ratio (ACLR) for CA.
[bookmark: _CR6_5A_2_2_2_2]6.5A.2.2.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 3UL CA.
[bookmark: _CR6_5A_2_2_2_3]6.5A.2.2.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.2.2.0.
[bookmark: _CR6_5A_2_2_2_4]6.5A.2.2.2.4	Test description
Same as in clause 6.5A.2.2.1.4 with following exceptions:
-	Instead of Table 6.5A.2.2.1.5-1 use Table 6.5A.2.2.2.5-1.
[bookmark: _CR6_5A_2_2_2_5]6.5A.2.2.2.5	Test Requirements
If the measured adjacent channel power, derived in step 8, is greater than -35 dBm then the measured NR ACLR, derived in step 9, shall be higher than the limits in Table 6.5A.2.2.2.5-1.
[bookmark: _CRTable6_5A_2_2_2_51]Table 6.5A.2.2.2.5-1: General requirements for CA NRACLR
	
	CA bandwidth class / CA NRACLR / Measurement bandwidth

	
	Any CA bandwidth class

	CA NRACLR for band n257, n258, n261
	17 - TT - R dB

	CA NRACLR for band n260
	16 - TT dB

	NR channel measurement bandwidth1
	BWChannel_CA – 2*BWGB

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel_CA
/
- BWChannel_CA

	NOTE 1:	BWGB is defined in clause 5.3A.2.
NOTE 2:	TT for each frequency and channel bandwidth is specified in Table 6.5A.2.2.2.5-1a
NOTE 3:	R for each frequency, channel bandwidth and test point is specified in Table 6.5A.2.2.1.5-1b



[bookmark: _CRTable6_5A_2_2_2_51a]Table 6.5A.2.2.2.5-1a: Test Tolerance (Aggregated BW ≤ 400MHz)
	Test Metric
	Any CA bandwidth class
	23.45GHz ≤ f ≤ 30.3GHz
	30.3GHz < f ≤ 40.8GHz

	IFF (Max device size ≤ 30 cm)
	BWChannel_CA ≤ 100 MHz
	4.96 dB
	4.96 dB

	
	100 MHz < BWChannel_CA ≤ 200 MHz
	4.96 dB
	4.96 dB

	
	200 MHz < BWChannel_CA ≤ 400 MHz
	4.96 dB
	4.96 dB



[bookmark: _Toc21026643][bookmark: _Toc27743922][bookmark: _Toc36197095][bookmark: _Toc36197787]6.5A.2.2.3	Adjacent channel leakage ratio for CA (4UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW > 400MHz is TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
· This test case is incomplete until a suitable solution for preventing SCell drop is implemented in the test procedure.
[bookmark: _CR6_5A_2_2_3_1]6.5A.2.2.3.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to adjacent channels in terms of Adjacent Channel Leakage power Ratio (ACLR) for CA.
[bookmark: _CR6_5A_2_2_3_2]6.5A.2.2.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 4UL CA.
[bookmark: _CR6_5A_2_2_3_3]6.5A.2.2.3.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.2.2.0.
[bookmark: _CR6_5A_2_2_3_4]6.5A.2.2.3.4	Test description
Same as in clause 6.5A.2.2.1.4 with following exceptions:
-	Instead of Table 6.5A.2.2.1.5-1 use Table 6.5A.2.2.3.5-1.
[bookmark: _CR6_5A_2_2_3_5]6.5A.2.2.3.5	Test Requirements
If the measured adjacent channel power, derived in step 8, is greater than -35 dBm then the measured NR ACLR, derived in step 9, shall be higher than the limits in Table 6.5A.2.2.3.5-1.
[bookmark: _CRTable6_5A_2_2_3_51]Table 6.5A.2.2.3.5-1: General requirements for CA NRACLR
	
	CA bandwidth class / CA NRACLR / Measurement bandwidth

	
	Any CA bandwidth class

	CA NRACLR for band n257, n258, n261
	17 - TT - R dB

	CA NRACLR for band n260
	16 - TT dB

	NR channel measurement bandwidth1
	BWChannel_CA – 2*BWGB

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel_CA
/
- BWChannel_CA

	NOTE 1:	BWGB is defined in clause 5.3A.2.
NOTE 2:	TT for each frequency and channel bandwidth is specified in Table 6.5A.2.2.3.5-1a
NOTE 3:	R for each frequency, channel bandwidth and test point is specified in Table 6.5A.2.2.1.5-1b



[bookmark: _CRTable6_5A_2_2_3_51a]Table 6.5A.2.2.3.5-1a: Test Tolerance (Aggregated BW ≤ 400MHz)
	Test Metric
	Any CA bandwidth class
	23.45GHz ≤ f ≤ 30.3GHz
	30.3GHz < f ≤ 40.8GHz

	IFF (Max device size ≤ 30 cm)
	BWChannel_CA ≤ 100 MHz
	4.96 dB
	4.96 dB

	
	100 MHz < BWChannel_CA ≤ 200 MHz
	4.96 dB
	4.96 dB

	
	200 MHz < BWChannel_CA ≤ 400 MHz
	4.96 dB
	4.96 dB



[bookmark: _Toc27743923][bookmark: _Toc36197096][bookmark: _Toc36197788][bookmark: _Toc21026644]6.5A.2.2.4	Adjacent channel leakage ratio for CA (5UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances are TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4
· This test case is incomplete until a suitable solution for preventing SCell drop is implemented in the test procedure.
[bookmark: _CR6_5A_2_2_4_1]6.5A.2.2.4.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to adjacent channels in terms of Adjacent Channel Leakage power Ratio (ACLR) for CA.
[bookmark: _CR6_5A_2_2_4_2]6.5A.2.2.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 5UL CA.
[bookmark: _CR6_5A_2_2_4_3]6.5A.2.2.4.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.2.2.0.
[bookmark: _CR6_5A_2_2_4_4]6.5A.2.2.4.4	Test description
Same as in clause 6.5A.2.2.1.4 with following exceptions:
-	Instead of Table 6.5A.2.2.1.5-1 use Table 6.5A.2.2.4.5-1.
[bookmark: _CR6_5A_2_2_4_5]6.5A.2.2.4.5	Test Requirements
If the measured adjacent channel power, derived in step 8, is greater than -35 dBm then the measured NR ACLR, derived in step 9, shall be higher than the limits in Table 6.5A.2.2.4.5-1.
[bookmark: _CRTable6_5A_2_2_4_51]Table 6.5A.2.2.4.5-1: General requirements for CA NRACLR
	
	CA bandwidth class / CA NRACLR / Measurement bandwidth

	
	Any CA bandwidth class

	CA NRACLR for band n257, n258, n261
	17 – TT dB

	CA NRACLR for band n260
	16 – TT dB

	NR channel measurement bandwidth1
	BWChannel_CA – 2*BWGB

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel_CA
/
- BWChannel_CA

	NOTE 1:	BWGB is defined in clause 5.3A.2.
NOTE 2:	TT for each frequency and channel bandwidth is specified in Table 6.5A.2.2.4.5-1a



[bookmark: _CRTable6_5A_2_2_4_51a]Table 6.5A.2.2.4.5-1a: Test Tolerance (Aggregated BW ≤ 400MHz)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	[4.6] dB
	[5.0] dB



[bookmark: _Toc27743924][bookmark: _Toc36197097][bookmark: _Toc36197789]6.5A.2.2.5	Adjacent channel leakage ratio for CA (6UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances are TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4
[bookmark: _CR6_5A_2_2_5_1]6.5A.2.2.5.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to adjacent channels in terms of Adjacent Channel Leakage power Ratio (ACLR) for CA.
[bookmark: _CR6_5A_2_2_5_2]6.5A.2.2.5.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 6UL CA.
[bookmark: _CR6_5A_2_2_5_3]6.5A.2.2.5.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.2.2.0.
[bookmark: _CR6_5A_2_2_5_4]6.5A.2.2.5.4	Test description
Same as in clause 6.5A.2.2.1.4 with following exceptions:
-	Instead of Table 6.5A.2.2.1.5-1 use Table 6.5A.2.2.5.5-1.
[bookmark: _CR6_5A_2_2_5_5]6.5A.2.2.5.5	Test Requirements
If the measured adjacent channel power, derived in step 8, is greater than -35 dBm then the measured NR ACLR, derived in step 9, shall be higher than the limits in Table 6.5A.2.2.5.5-1.
[bookmark: _CRTable6_5A_2_2_5_51]Table 6.5A.2.2.5.5-1: General requirements for CA NRACLR
	
	CA bandwidth class / CA NRACLR / Measurement bandwidth

	
	Any CA bandwidth class

	CA NRACLR for band n257, n258, n261
	17 – TT dB

	CA NRACLR for band n260
	16 – TT dB

	NR channel measurement bandwidth1
	BWChannel_CA – 2*BWGB

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel_CA
/
- BWChannel_CA

	NOTE 1:	BWGB is defined in clause 5.3A.2.
NOTE 2:	TT for each frequency and channel bandwidth is specified in Table 6.5A.2.2.5.5-1a



[bookmark: _CRTable6_5A_2_2_5_51a]Table 6.5A.2.2.5.5-1a: Test Tolerance (Aggregated BW ≤ 400MHz)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	[4.6] dB
	[5.0] dB



[bookmark: _Toc27743925][bookmark: _Toc36197098][bookmark: _Toc36197790]6.5A.2.2.6	Adjacent channel leakage ratio for CA (7UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances are TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4
· This test case is incomplete until a suitable solution for preventing SCell drop is implemented in the test procedure.
[bookmark: _CR6_5A_2_2_6_1]6.5A.2.2.6.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to adjacent channels in terms of Adjacent Channel Leakage power Ratio (ACLR) for CA.
[bookmark: _CR6_5A_2_2_6_2]6.5A.2.2.6.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 7UL CA.
[bookmark: _CR6_5A_2_2_6_3]6.5A.2.2.6.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.2.2.0.
[bookmark: _CR6_5A_2_2_6_4]6.5A.2.2.6.4	Test description
Same as in clause 6.5A.2.2.1.4 with following exceptions:
-	Instead of Table 6.5A.2.2.1.5-1 use Table 6.5A.2.2.6.5-1.
[bookmark: _CR6_5A_2_2_6_5]6.5A.2.2.6.5	Test Requirements
If the measured adjacent channel power, derived in step 8, is greater than -35 dBm then the measured NR ACLR, derived in step 9, shall be higher than the limits in Table 6.5A.2.2.6.5-1.
[bookmark: _CRTable6_5A_2_2_6_51]Table 6.5A.2.2.6.5-1: General requirements for CA NRACLR
	
	CA bandwidth class / CA NRACLR / Measurement bandwidth

	
	Any CA bandwidth class

	CA NRACLR for band n257, n258, n261
	17 – TT dB

	CA NRACLR for band n260
	16 – TT dB

	NR channel measurement bandwidth1
	BWChannel_CA – 2*BWGB

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel_CA
/
- BWChannel_CA

	NOTE 1:	BWGB is defined in clause 5.3A.2.
NOTE 2:	TT for each frequency and channel bandwidth is specified in Table 6.5A.2.2.6.5-1a



[bookmark: _CRTable6_5A_2_2_6_51a]Table 6.5A.2.2.6.5-1a: Test Tolerance (Aggregated BW ≤ 400MHz)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	[4.6] dB
	[5.0] dB



[bookmark: _Toc27743926][bookmark: _Toc36197099][bookmark: _Toc36197791]6.5A.2.2.7	Adjacent channel leakage ratio for CA (8UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerances are TBD.
· Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4
[bookmark: _CR6_5A_2_2_7_1]6.5A.2.2.7.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to adjacent channels in terms of Adjacent Channel Leakage power Ratio (ACLR) for CA.
[bookmark: _CR6_5A_2_2_7_2]6.5A.2.2.7.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 8UL CA.
[bookmark: _CR6_5A_2_2_7_3]6.5A.2.2.7.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.2.2.0.
[bookmark: _CR6_5A_2_2_7_4]6.5A.2.2.7.4	Test description
Same as in clause 6.5A.2.2.1.4 with following exceptions:
-	Instead of Table 6.5A.2.2.1.5-1 use Table 6.5A.2.2.7.5-1.
[bookmark: _CR6_5A_2_2_7_5]6.5A.2.2.7.5	Test Requirements
If the measured adjacent channel power, derived in step 8, is greater than -35 dBm then the measured NR ACLR, derived in step 9, shall be higher than the limits in Table 6.5A.2.2.7.5-1.
[bookmark: _CRTable6_5A_2_2_7_51]Table 6.5A.2.2.7.5-1: General requirements for CA NRACLR
	
	CA bandwidth class / CA NRACLR / Measurement bandwidth

	
	Any CA bandwidth class

	CA NRACLR for band n257, n258, n261
	17 – TT dB

	CA NRACLR for band n260
	16 – TT dB

	NR channel measurement bandwidth1
	BWChannel_CA – 2*BWGB

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel_CA
/
- BWChannel_CA

	NOTE 1:	BWGB is defined in clause 5.3A.2.
NOTE 2:	TT for each frequency and channel bandwidth is specified in Table 6.5A.2.2.7.5-1a



[bookmark: _CRTable6_5A_2_2_7_51a]Table 6.5A.2.2.7.5-1a: Test Tolerance (Aggregated BW ≤ 400MHz)
	Test Metric
	FR2a
	FR2b

	IFF (Max device size ≤ 30 cm)
	[4.6] dB
	[5.0] dB



[bookmark: _Toc27743927][bookmark: _Toc36197100][bookmark: _Toc36197792][bookmark: _Toc21026645][bookmark: _Toc27743928][bookmark: _Toc36197101][bookmark: _Toc36197793]6.5A.3	Spurious emissions for CA 
6.5A.3.1	General spurious emissions for CA
[bookmark: _Toc21026646][bookmark: _Toc27743929][bookmark: _Toc36197102][bookmark: _Toc36197794]6.5A.3.1.0	Minimum conformance requirements
The normative reference for this requirement is TS 38.101-2 [3] clause 6.5A.3.
[bookmark: _CR6_5A_3_1_0_0]6.5A.3.1.0.0	General
This clause specifies the spurious emission requirements for carrier aggregation. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid). The TX beam peak direction used for CA testing is the [same as that found for single carrier scenario in clause 6.5.3].
In case the CA configuration consists of a single UL CC, spurious emissions requirements defined in subclause 6.5.3 apply. Spurious emissions requirements do not apply at any frequency where IBE requirements of clause 6.4A.2.3 apply.
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
[bookmark: _CR6_5A_3_1_0_1]6.5A.3.1.0.1	Spurious emissions for intra-band contiguous UL CA
For intra-band contiguous UL carrier aggregation, the spurious emission limits apply for the frequency ranges that are more than FOOB (MHz) from the edge of the UL aggregated channel bandwidth, where FOOB is defined as the twice the UL aggregated channel bandwidth. For frequencies ΔfOOB greater than FOOB, the spurious emission requirements in Table 6.5.3.1.3-2 are applicable.
[bookmark: _CR6_5A_3_1_0_2]6.5A.3.1.0.2	Spurious emissions for intra-band non-contiguous UL CA
[bookmark: _Toc21026647][bookmark: _Toc27743930][bookmark: _Toc36197103][bookmark: _Toc36197795]TBD
6.5A.3.1.1	General spurious emissions for CA (2UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
-	The testability of this test case is pending further analysis on relaxation of the requirement for band other than n257, n258, n260 and n261.
- 	Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, and 4.
-	Test procedure only includes the testing of smartphone and is FFS for laptop and FWA.
-	For a transition period until RAN#99, the stability and repeatability of test procedure with PHR (variant b) for Rel-15 UEs is under evaluation.
-	For a transition period until RAN5#103 meeting (May 2024), previous fine/coarse TRP measurement grid and offset values for corresponding coarse TRP measurement in TS 38.521-2 V17.2.0 are allowed for TE implementation.
[bookmark: _CR6_5A_3_1_1_1]6.5A.3.1.1.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to other channels or other systems in terms of transmitter spurious emissions.
[bookmark: _CR6_5A_3_1_1_2]6.5A.3.1.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 2UL CA.
[bookmark: _CR6_5A_3_1_1_3]6.5A.3.1.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.3.1.0.
[bookmark: _CR6_5A_3_1_1_4]6.5A.3.1.1.4	Test description
[bookmark: _CR6_5A_3_1_1_4_1]6.5A.3.1.1.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.5A.3.1.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
[bookmark: _CRTable6_5A_3_1_1_4_11]Table 6.5A.3.1.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for different CA bandwidth classes
	Low range, High range (NOTE 2)

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE.
	Highest aggregated BW of the CA configuration 

	Test SCS as specified in Table 5.3.5-1
	120kHz

	Test Parameters

	Test ID
	CC
	Downlink Configuration
	UL Modulation
	UL RB allocation (NOTE 1)

	1
	PCC
	-
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCCs
	
	DFT-s-OFDM QPSK
	Outer_Full

	2

	PCC
	
	DFT-s-OFDM QPSK
	Inner_1RB for PC2, PC3 and PC4 (Note 5)
Inner_2RB for PC2, PC3 and PC4 (Note 6)
Inner_Partial for PC1
(NOTE 3)

	
	SCCs
	
	DFT-s-OFDM QPSK
	Inner_1RB for PC2, PC3 and PC4 (Note 5)
Inner_2RB for PC2, PC3 and PC4 (Note 6)
Inner_Partial for PC1
(NOTE 3)

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	When testing Low range test only in Frequency Range lower than (FUL_low – ΔfOOB) and when testing High range test only in Frequency Range higher than (FUL_high + ΔfOOB).
NOTE 3:	When testing Low range configure uplink RB to Inner_1RB_Left for PC2, PC3 and PC4 or Inner_Partial_Left_Region1 for PC1 and when testing High range configure uplink RB to Inner_1RB_Right for PC2, PC3 and PC4 or Inner_Partial_Right_Region1 for PC1.
NOTE 4:	The number of DL CCs shall be configured the same as the number of UL CCs. The requirements are appliable as per 5.3A.4 "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".
NOTE 5:	Applicable to Rel-16 and forward UEs.
NOTE 6:	Applicable to Rel-15 UEs.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.3 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.5A.3.1.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.5A.3.1.1.4.3
[bookmark: _CR6_5A_3_1_1_4_2]6.5A.3.1.1.4.2	Test procedure
1. 	Select any of the three Alignment Options (1, 2, or 3) from Tables N.2-1 through N.2-3 to mount the DUT inside the QZ.
2. 	If the re-positioning concept is applied, position the device in DUT Orientation 1 if the maximum beam peak direction is within zenith angular range 0o≤≤90o for the alignment option selected in step 1; position the device in DUT Orientation 2 (either Options 1 or 2) if the maximum beam peak direction is within zenith angular range 90o<≤180o for DUT Orientation 1 for the alignment option selected in step 1. If the re-positioning concept is not applied, position the device in DUT Orientation 1.	
3.	Configure SCC according to Annex C.0, C.1, C.2 for all downlink physical channels.
4.	The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1. Message contents are defined in clause 6.5A.3.1.1.4.3.
5.	Apply the test step based on the 5G NR UE Release:
5a.	For Release 16 and forward 5G NR UEs: SS applies a backoff on the PCell power by activating the UE Power Limit Function (UPLF). The ACTIVATE POWER LIMIT REQUEST procedure is performed as specified in TS 38.508-1 [10] clause 4.9.32 using TOTAL NR AGGREGATED BANDWIDTH and PCELL NR bandwidth as per Test CC Combination setting. UE shall transmit ACTIVATE POWER LIMIT RESPONSE to SS. Go to step 6.
5b.	For Release 15 5G NR UEs: No action.
6.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [28], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[25], clause 9.3).
7.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.5A.3.1.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
8.	Set the UE in the Inband Tx beam peak direction [(same as that found for single carrier in clause 6.5.3)] found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 3) for the UE Tx beam selection to complete.
9.	Apply the test step based on the 5G NR UE Release:
9a.	For Release 16 and forward 5G NR UEs: Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200msec for the UE to reach PUMAX. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 3) for the UE Tx beam selection to complete.
9b. 	For Release 15 5G NR UEs: Send uplink power control commands in uplink scheduling information to the UE per UL CC until the Power Headroom Report (PHR) from the UE for each UL CC is at the target value according to Table 6.2A.2.1.4.2-1; allow at least 200 ms for the UE to reach maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.10.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
11.	Measure the spurious emissions as per steps outlined below with an exception to the procedure in Annex K if the re-positioning concept is applied (NOTE 4). During measurement the spectrum analyser shall be set to 'Detector' = RMS. If the sweep count is higher than one, the trace mode shall be average.
(a)	Perform coarse TRP measurements to identify spurious emission frequencies and corresponding power level according to the procedures in Annex L, using coarse TRP measurement grid selection criteria as per Tables 6.5.3.1.4.2-1 through 6.5.3.1.4.2-3. The measurement is completed in both polarizations  and  over frequency range and measurement bandwidth according to Table 6.5A.3.1.1.5-1. Optionally, a larger and non-constant measurement bandwidth than that of Table 6.5A.3.1.1.5-1 may be applied as long as the SNR (ratio of test limit to floor noise of test equipment) ≥ 10dB is guaranteed. The measurement period shall capture the [active time slots]. For each spurious emission frequency with coarse TRP identified to be less than the offsets offsets listed in Tables 6.5.3.1.4.2-1 through 6.5.3.1.4.2-3 from the TRP limit according to Table 6.5A.3.1.1.5-1, either continue with another coarse TRP procedure and corresponding offset according to step (a) or continue with fine TRP procedures according to step (b).
Different coarse TRP grids and corresponding offset values may be used for different frequencies. Multiple coarse TRP grids measurements with the corresponding offset values can be performed before the fine TRP measurement grid is applied. The coarse TRP grids and offset values used shall be recorded in the test report.
(b)	Measure fine TRP measurements according to procedures in Annex K, using fine TRP measurement grid selection criteria as per Table M.4.5-3 in Annex M, for each of the spurious emission frequency identified in step (a). Apply a measurement bandwidth according to Table 6.5A.3.1.1.5-1.
12.	Apply the test step based on the 5G NR UE Release:
12a.	For Release 16 and forward 5G NR UEs SS deactivates the UE Power Limit Function (UPLF) by performing the DEACTIVATE POWER LIMIT REQUEST procedure as specified in TS 38.508-1 [10] clause 4.9.33.
12b.	For Release 15 5G NR UEs: No action.
13.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1: 	The frequency range defined in Table 6.5A.3.1.1.5-1 may be split into ranges. For each range a different test system, e.g. antenna and/or chamber, may be used. To pass the test case all verdicts of the frequency ranges must pass.
NOTE 2: 	Void.
NOTE 3:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K. 
NOTE 4:	If the (in-band) beam peak is within 0o≤≤90o: perform first hemispherical TRP scan (0o≤≤90o) in DUT Orientation 1 and second hemispherical TRP scan (90o>≥0o) in DUT Orientation 2. If the (in-band) beam peak is within 90o<≤180o: perform first hemispherical TRP scan (0o≤≤90o) in DUT Orientation 2 and second hemispherical TRP scan (90o>≥0o) in DUT Orientation 1. The DUT with UBF activated needs to be re-positioned during the test.
[bookmark: _CR6_5A_3_1_1_4_3]6.5A.3.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config with the following exceptions for Release 15 5G NR UE.
[bookmark: _CRTable6_5A_3_1_1_4_31]Table 6.5A.3.1.1.4.3-1: PUSCH-PowerControl
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-120

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-PowerControl ::= SEQUENCE {
	
	
	

	  p0-AlphaSets SEQUENCE (SIZE (1..maxNrofP0-PUSCH-AlphaSets)) OF SEQUENCE {
	1 entry
	
	

	    P0-PUSCH-AlphaSet[1] SEQUENCE {
	
	
	

	      alpha
	alpha0
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



[bookmark: _CRTable6_5A_3_1_1_4_32]Table 6.5A.3.1.1.4.3-2: PUSCH-ConfigCommon
	Derivation Path: TS 38.508-1[10], Table 4.6.3-119

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon ::= SEQUENCE {
	
	
	

	  p0-NominalWithGrant
	-4
	
	50 MHz

	  p0-NominalWithGrant
	-8
	
	100 MHz

	  p0-NominalWithGrant
	-10
	
	200 MHz

	  p0-NominalWithGrant
	-14
	
	400 MHz

	}
	
	
	



[bookmark: _CRTable6_5A_3_1_1_4_33]Table 6.5A.3.1.1.4.3-3: BSR-Config (Rel-15 UE only)
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-7

	Information Element
	Value/remark
	Comment
	Condition

	BSR-Config ::= SEQUENCE {
	
	
	

	  periodicBSR-Timer
	infinity
	
	

	  retxBSR-Timer
	sf80
	
	

	  logicalChannelSR-DelayTimer
	Not present
	
	

	}
	
	
	



[bookmark: _CR6_5A_3_1_1_5]6.5A.3.1.1.5	Test Requirements
This clause specifies the requirements for the specified NR band for Transmitter Spurious emissions requirement with frequency range as indicated in Table 6.5A.3.1.1.5-1.
The maximum TRP power of spurious emission, measured using RMS detector, shall not exceed the described value in Table 6.5A.3.1.1.5-1.
Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than FOOB (MHz) in Table 6.5.3.1.3-1 starting from the edge of the assigned NR channel bandwidth. The spurious emission limits in Table 6.5A.3.1.1.5-1 apply for all transmitter band configurations (NRB) and channel bandwidths.
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
[bookmark: _CRTable6_5A_3_1_1_51]Table 6.5A.3.1.1.5-1: Spurious emissions for CA test requirements
	Frequency Range
	Maximum
Level
	Measurement
bandwidth
	NOTE

	6 GHz  f < 12.75 GHz
	-30 dBm
	1 MHz
	

	12.75 GHz ≤ f ≤ 2nd harmonic of the upper frequency edge of the UL operating band in GHz
	-13 dBm
	1 MHz
	

	NOTE 1:	Applies for Band n257, n258, n260



[bookmark: _Toc21026648][bookmark: _Toc27743931][bookmark: _Toc36197104][bookmark: _Toc36197796]6.5A.3.1.2	General spurious emissions for CA (3UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
-	The testability of this test case is pending further analysis on relaxation of the requirement for band other than n257, n258, n260 and n261.
-	Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, and 4.
-	Test procedure only includes the testing of smartphone and  is FFS for laptop and FWA.
-	For a transition period until RAN5#103 meeting (May 2024), previous fine/coarse TRP measurement grid and offset values for corresponding coarse TRP measurement in TS 38.521-2 V17.2.0 are allowed for TE implementation.
[bookmark: _CR6_5A_3_1_2_1]6.5A.3.1.2.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to other channels or other systems in terms of transmitter spurious emissions.
[bookmark: _CR6_5A_3_1_2_2]6.5A.3.1.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 3UL CA.
[bookmark: _CR6_5A_3_1_2_3]6.5A.3.1.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.3.1.0.
[bookmark: _CR6_5A_3_1_2_4]6.5A.3.1.2.4	Test description
Same test description as in clause 6.5A.3.1.1.4.
[bookmark: _CR6_5A_3_1_2_5]6.5A.3.1.2.5	Test Requirements
The test requirement is the same as in clause 6.5A.3.1.1.5.
[bookmark: _Toc21026649][bookmark: _Toc27743932][bookmark: _Toc36197105][bookmark: _Toc36197797]6.5A.3.1.3	General spurious emissions for CA (4UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
-	The testability of this test case is pending further analysis on relaxation of the requirement for band other than n257, n258, n260 and n261.
-	Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, and 4.
-	Test procedure only includes the testing of smartphone and  is FFS for laptop and FWA.
-	For a transition period until RAN5#103 meeting (May 2024), previous fine/coarse TRP measurement grid and offset values for corresponding coarse TRP measurement in TS 38.521-2 V17.2.0 are allowed for TE implementation.
[bookmark: _CR6_5A_3_1_3_1]6.5A.3.1.3.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to other channels or other systems in terms of transmitter spurious emissions.
[bookmark: _CR6_5A_3_1_3_2]6.5A.3.1.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 4UL CA.
[bookmark: _CR6_5A_3_1_3_3]6.5A.3.1.3.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.3.1.0.
[bookmark: _CR6_5A_3_1_3_4]6.5A.3.1.3.4	Test description
Same test description as in clause 6.5A.3.1.1.4.
[bookmark: _CR6_5A_3_1_3_5]6.5A.3.1.3.5	Test Requirements
The test requirement is the same as in clause 6.5A.3.1.1.5.
[bookmark: _Toc21026650][bookmark: _Toc27743933][bookmark: _Toc36197106][bookmark: _Toc36197798]6.5A.3.1.4	General spurious emissions for CA (5UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
-	The testability of this test case is pending further analysis on relaxation of the requirement for band other than n257, n258, n260 and n261.
-	Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, and 4.
-	Test procedure only includes the testing of smartphone and  is FFS for laptop and FWA.
-	For a transition period until RAN5#103 meeting (May 2024), previous fine/coarse TRP measurement grid and offset values for corresponding coarse TRP measurement in TS 38.521-2 V17.2.0 are allowed for TE implementation.
[bookmark: _CR6_5A_3_1_4_1]6.5A.3.1.4.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to other channels or other systems in terms of transmitter spurious emissions.
[bookmark: _CR6_5A_3_1_4_2]6.5A.3.1.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 5UL CA.
[bookmark: _CR6_5A_3_1_4_3]6.5A.3.1.4.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.3.1.0.
[bookmark: _CR6_5A_3_1_4_4]6.5A.3.1.4.4	Test description
Same test description as in clause 6.5A.3.1.1.4.
[bookmark: _CR6_5A_3_1_4_5]6.5A.3.1.4.5	Test Requirements
The test requirement is the same as in clause 6.5A.3.1.1.5
[bookmark: _Toc21026651][bookmark: _Toc27743934][bookmark: _Toc36197107][bookmark: _Toc36197799]6.5A.3.1.5	General spurious emissions for CA (6UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
-	The testability of this test case is pending further analysis on relaxation of the requirement for band other than n257, n258, n260 and n261.
-	Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, and 4.
-	Test procedure only includes the testing of smartphone and  is FFS for laptop and FWA.
-	For a transition period until RAN5#103 meeting (May 2024), previous fine/coarse TRP measurement grid and offset values for corresponding coarse TRP measurement in TS 38.521-2 V17.2.0 are allowed for TE implementation.
[bookmark: _CR6_5A_3_1_5_1]6.5A.3.1.5.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to other channels or other systems in terms of transmitter spurious emissions.
[bookmark: _CR6_5A_3_1_5_2]6.5A.3.1.5.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 6UL CA.
[bookmark: _CR6_5A_3_1_5_3]6.5A.3.1.5.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.3.1.0.
[bookmark: _CR6_5A_3_1_5_4]6.5A.3.1.5.4	Test description
Same test description as in clause 6.5A.3.1.1.4.
[bookmark: _CR6_5A_3_1_5_5]6.5A.3.1.5.5	Test Requirements
The test requirement is the same as in clause 6.5A.3.1.1.5
[bookmark: _Toc21026652][bookmark: _Toc27743935][bookmark: _Toc36197108][bookmark: _Toc36197800]6.5A.3.1.6	General spurious emissions for CA (7UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
-	The testability of this test case is pending further analysis on relaxation of the requirement for band other than n257, n258, n260 and n261.
-	Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, and 4.
-	Test procedure only includes the testing of smartphone and  is FFS for laptop and FWA.
-	For a transition period until RAN5#103 meeting (May 2024), previous fine/coarse TRP measurement grid and offset values for corresponding coarse TRP measurement in TS 38.521-2 V17.2.0 are allowed for TE implementation.
[bookmark: _CR6_5A_3_1_6_1]6.5A.3.1.6.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to other channels or other systems in terms of transmitter spurious emissions.
[bookmark: _CR6_5A_3_1_6_2]6.5A.3.1.6.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 7UL CA.
[bookmark: _CR6_5A_3_1_6_3]6.5A.3.1.6.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.3.1.0.
[bookmark: _CR6_5A_3_1_6_4]6.5A.3.1.6.4	Test description
Same test description as in clause 6.5A.3.1.1.4.
[bookmark: _CR6_5A_3_1_6_5]6.5A.3.1.6.5	Test Requirements
The test requirement is the same as in clause 6.5A.3.1.1.5
[bookmark: _Toc21026653][bookmark: _Toc27743936][bookmark: _Toc36197109][bookmark: _Toc36197801]6.5A.3.1.7	General spurious emissions for CA (8UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
-	The testability of this test case is pending further analysis on relaxation of the requirement for band other than n257, n258, n260 and n261.
-	Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, and 4.
-	Test procedure only includes the testing of smartphone and  is FFS for laptop and FWA.
-	For a transition period until RAN5#103 meeting (May 2024), previous fine/coarse TRP measurement grid and offset values for corresponding coarse TRP measurement in TS 38.521-2 V17.2.0 are allowed for TE implementation.
[bookmark: _CR6_5A_3_1_7_1]6.5A.3.1.7.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference to other channels or other systems in terms of transmitter spurious emissions.
[bookmark: _CR6_5A_3_1_7_2]6.5A.3.1.7.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 8UL CA.
[bookmark: _CR6_5A_3_1_7_3]6.5A.3.1.7.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.3.1.0.
[bookmark: _CR6_5A_3_1_7_4]6.5A.3.1.7.4	Test description
Same test description as in clause 6.5A.3.1.1.4.
[bookmark: _CR6_5A_3_1_7_5]6.5A.3.1.7.5	Test Requirements
The test requirement is the same as in clause 6.5A.3.1.1.5
[bookmark: _Toc21026654][bookmark: _Toc27743937][bookmark: _Toc36197110][bookmark: _Toc36197802]6.5A.3.2	Spurious emission band UE co-existence for UL CA
This clause specifies the requirements for the specified carrier aggregation configurations for coexistence with protected bands. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid). The TX beam peak direction used for CA testing is the [same as that found for single carrier scenario in clause 6.5.3].
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
[bookmark: _Toc21026655][bookmark: _Toc27743938][bookmark: _Toc36197111][bookmark: _Toc36197803]6.5A.3.2.0	Minimum conformance requirements
For intra-band contiguous carrier aggregation, the requirements in Table 6.5A.3.2.0-1 apply.
[bookmark: _CRTable6_5A_3_2_01]Table 6.5A.3.2.0-1: Spurious emissions UE co-existence CA limits
	CA band
	Spurious emission 

	
	Protected band / frequency range
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	CA_n257
	NR Band n260
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	Frequency range
	23600
	-
	24000
	1
	200
	2

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	CA_n258
	
	
	
	
	
	
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	CA n259
	NR Band 257
	FDL_low
	-
	FDL_high
	-5
	100
	

	
	NR Band 261
	FDL_low
	-
	FDL_high
	-5
	100
	

	
	Frequency range
	36000
	-
	37000
	7
	1000
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	CA_n260
	NR Band 257
	FDL_low 
	-
	FDL_high
	-5
	100
	

	
	NR Band 261
	FDL_low 
	-
	FDL_high
	-5
	100
	

	
	
	
	
	
	
	
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	CA_n261
	NR Band 260
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	
	
	
	
	
	
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	NOTE 1:	FDL_low and FDL_high refer to each NR frequency band specified in Table 5.2-1
NOTE 2:	The protection of frequency range 23600-24000MHz is meant for protection of satellite passive services.



[bookmark: _Toc21026656][bookmark: _Toc27743939][bookmark: _Toc36197112][bookmark: _Toc36197804]6.5A.3.2.1	Spurious emission band UE co-existence for CA (2UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
-	The testability of this test case is pending further analysis on relaxation of the requirement for band other than n257, n258, n260 and n261.
-	Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, and 4.
-	Test procedure only includes the testing of smartphone and is FFS for laptop and FWA.
-	For a transition period until RAN#99, the stability and repeatability of test procedure with PHR (variant b) for Rel-15 UEs is under evaluation.
-	For a transition period until RAN5#103 meeting (May 2024), previous fine/coarse TRP measurement grid and offset values for corresponding coarse TRP measurement in TS 38.521-2 V17.2.0 are allowed for TE implementation.
[bookmark: _CR6_5A_3_2_1_1]6.5A.3.2.1.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference when in co-existence with protected bands in terms of transmitter spurious emissions.
[bookmark: _CR6_5A_3_2_1_2]6.5A.3.2.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 2UL CA.
[bookmark: _CR6_5A_3_2_1_3]6.5A.3.2.1.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 6.5A.3.2.0.
[bookmark: _CR6_5A_3_2_1_4]6.5A.3.2.1.4	Test description
[bookmark: _CR6_5A_3_2_1_4_1]6.5A.3.2.1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.5A.3.2.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
[bookmark: _CRTable6_5A_3_2_1_4_11]Table 6.5A.3.2.1.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for different CA bandwidth classes
	Low range, High range (NOTE 2)

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE.
	Maximum aggregated BW (contiguous CA) 

	Test SCS as specified in Table 5.3.5-1
	120kHz

	Test Parameters

	Test ID
	CC
	Downlink Configuration
	UL Modulation
	UL RB allocation (NOTE 1)

	1
	PCC
	-
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCCs
	
	DFT-s-OFDM QPSK
	Outer_Full

	2

	PCC
	
	DFT-s-OFDM QPSK
	Inner_1RB for PC2, PC3 and PC4 (Note 6)
Inner_2RB for PC2, PC3 and PC4 (Note 7)
Inner_Partial for PC1
(NOTE 3)

	
	SCCs
	
	DFT-s-OFDM QPSK
	Inner_1RB for PC2, PC3 and PC4 (Note 6)
Inner_2RB for PC2, PC3 and PC4 (Note 7)
Inner_Partial for PC1

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	When testing Low range test only in Frequency Range lower than (FUL_low – ΔfOOB) and when testing High range test only in Frequency Range higher than (FUL_high + ΔfOOB).
NOTE 3:	When testing Low range configure uplink RB to Inner_1RB_Left for PC2, PC3 and PC4 or Inner_Partial_Left_Region1 for PC1 and when testing High range configure uplink RB to Inner_1RB_Right for PC2, PC3 and PC4 or Inner_Partial_Right_Region1 for PC1.
NOTE 4:	For a FR2 band under test, if the protected band frequency range in Table 6.5A.3.2.0-1 is only on lower or only higher frequency region with respect to the FR2 band under test then it is sufficient to test only Low range or High range frequencies, otherwise test at both Low range and High range.
NOTE 5:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".
NOTE 6:	Applicable to Rel-16 and forward UEs.
NOTE 7:	Applicable to Rel-15 UEs.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.3 for TE diagram and Figure A.3.4.1.1 for UE diagram. 
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.5A.3.2.1.4.1-1. 
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.5A.3.2.1.4.3.
[bookmark: _CR6_5A_3_2_1_4_2]6.5A.3.2.1.4.2	Test procedure
1.	Select any of the three Alignment Options (1, 2, or 3) from Tables N.2-1 through N.2-3 to mount the DUT inside the QZ.
2. 	If the re-positioning concept is applied, position the device in DUT Orientation 1 if the maximum beam peak direction is within zenith angular range 0o≤≤90o for the alignment option selected in step 1; position the device in DUT Orientation 2 (either Options 1 or 2) if the maximum beam peak direction is within zenith angular range 90o<≤180o for DUT Orientation 1 for the alignment option selected in step 1. If the re-positioning concept is not applied, position the device in DUT Orientation 1.	
3.	Configure SCC according to Annex C.0, C.1, C.2 for all downlink physical channels.
4.	The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1. Message contents are defined in clause 6.5A.3.2.1.4.3.
5.	Apply the test step based on the 5G NR UE Release:
5a.	For Release 16 and forward 5G NR UEs: SS applies a backoff on the PCell power by activating the UE Power Limit Function (UPLF). The ACTIVATE POWER LIMIT REQUEST procedure is performed as specified in TS 38.508-1 [10] clause 4.9.32 using TOTAL NR AGGREGATED BANDWIDTH and PCELL NR bandwidth as per Test CC Combination setting. UE shall transmit ACTIVATE POWER LIMIT RESPONSE to SS. Go to step 6.
5b.	For Release 15 5G NR UEs: No action.
6.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [28], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[25], clause 9.3).
7.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.5A.3.2.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
8.	Set the UE in the Inband Tx beam peak direction [(same as that found for single carrier in clause 6.5.3)] found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 3) for the UE Tx beam selection to complete.
9.	Apply the test step based on the 5G NR UE Release:
9a.	For Release 16 and forward 5G NR UEs: Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200msec for the UE to reach PUMAX. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 3) for the UE Tx beam selection to complete.
9b. For Release 15 5G NR UEs: Send uplink power control commands in uplink scheduling information to the UE per UL CC until the Power Headroom Report (PHR) from the UE for each UL CC is at the target value according to Table 6.2A.2.1.4.2-1; allow at least 200 ms for the UE to reach maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
10.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
11.	Measure the spurious emissions as per steps outlined below with an exception to the procedure in Annex K if the re-positioning concept is applied (NOTE 4). During measurement the spectrum analyser shall be set to 'Detector' = RMS. If the sweep count is higher than one, the trace mode shall be average.
(a)	Perform coarse TRP measurements to identify spurious emission frequencies and corresponding power level according to the procedures in Annex L, using coarse TRP measurement grid selection criteria as per Tables 6.5.3.1.4.2-1 through 6.5.3.1.4.2-3. The measurement is completed in both polarizations  and  over frequency range and measurement bandwidth according to Table 6.5A.3.2.1.5-1. Optionally, a larger and non-constant measurement bandwidth than that of Table 6.5A.3.2.1.5-1 may be applied as long as the SNR (ratio of test limit to floor noise of test equipment) ≥ 10dB is guaranteed. The measurement period shall capture the [active time slots]. For each spurious emission frequency with coarse TRP identified to be less than an offset dB (NOTE 2) from the TRP limit according to Table 6.5A.3.2.1.5-1, either continue with another coarse TRP procedure and corresponding offset according to step (a) or continue with fine TRP procedures according to step (b).
      . Different coarse TRP grids and corresponding offset values may be used for different frequencies. Multiple coarse TRP grids measurements with the corresponding offset values can be performed before the fine TRP measurement grid is applied. The coarse TRP grids and offset values used shall be recorded in the test report.
(b)	Measure fine TRP measurements according to procedures in Annex K, using fine TRP measurement grid selection criteria as per Table M.4.5-3 in Annex M, for each of the spurious emission frequency identified in step (a). Apply a measurement bandwidth according to Table 6.5A.3.2.1.5-1.
12.	Apply the test step based on the 5G NR UE Release:
12a.	For Release 16 and forward 5G NR UEs: SS deactivates the UE Power Limit Function (UPLF) by performing the DEACTIVATE POWER LIMIT REQUEST procedure as specified in TS 38.508-1 [10] clause 4.9.33.
12b.	For Release 15 5G NR UEs: No action.
13.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1: 	The frequency range defined in Table 6.5A.3.2.1.5-1 may be split into ranges. For each range a different test system, e.g. antenna and/or chamber, may be used. To pass the test case all verdicts of the frequency ranges must pass.
NOTE 2: 	Void.
NOTE 3:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
NOTE 4:	If the (in-band) beam peak is within 0o≤≤90o: perform first hemispherical TRP scan (0o≤≤90o) in DUT Orientation 1 and second hemispherical TRP scan (90o>≥0o) in DUT Orientation 2. If the (in-band) beam peak is within 90o<≤180o: perform first hemispherical TRP scan (0o≤≤90o) in DUT Orientation 2 and second hemispherical TRP scan (90o>≥0o) in DUT Orientation 1. The DUT with UBF activated needs to be re-positioned during the test.
[bookmark: _CR6_5A_3_2_1_4_3]6.5A.3.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.1 with the following exceptions for Release 15 5G NR UE.
[bookmark: _CRTable6_5A_3_2_1_4_31]Table 6.5A.3.2.1.4.3-1: PUSCH-PowerControl
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-120

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-PowerControl ::= SEQUENCE {
	
	
	

	  p0-AlphaSets SEQUENCE (SIZE (1..maxNrofP0-PUSCH-AlphaSets)) OF SEQUENCE {
	1 entry
	
	

	    P0-PUSCH-AlphaSet[1] SEQUENCE {
	
	
	

	      alpha
	alpha0
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



[bookmark: _CRTable6_5A_3_2_1_4_32]Table 6.5A.3.2.1.4.3-2: PUSCH-ConfigCommon
	Derivation Path: TS 38.508-1[10], Table 4.6.3-119

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon ::= SEQUENCE {
	
	
	

	  p0-NominalWithGrant
	-4
	
	50 MHz

	  p0-NominalWithGrant
	-8
	
	100 MHz

	  p0-NominalWithGrant
	-10
	
	200 MHz

	  p0-NominalWithGrant
	-14
	
	400 MHz

	}
	
	
	



[bookmark: _CRTable6_5A_3_2_1_4_33]Table 6.5A.3.2.1.4.3-3: BSR-Config (Rel-15 UE only)
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-7

	Information Element
	Value/remark
	Comment
	Condition

	BSR-Config ::= SEQUENCE {
	
	
	

	  periodicBSR-Timer
	infinity
	
	

	  retxBSR-Timer
	sf80
	
	

	  logicalChannelSR-DelayTimer
	Not present
	
	

	}
	
	
	



[bookmark: _CR6_5A_3_2_1_5]6.5A.3.2.1.5	Test requirement
This clause specifies the requirements for the specified NR band for Transmitter Spurious emissions for UE co-existence requirement with frequency range as indicated in Table 6.5A.3.2.1.5-1.
The maximum TRP power of spurious emission for UE co-existence, measured using RMS detector, shall not exceed the described value in Table 6.5A.3.2.1.5-1.
The spurious emission UE co-existence limits in Table 6.5A.3.2.1.5-1 apply for all transmitter band configurations (NRB) and channel bandwidths.
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
[bookmark: _CRTable6_5A_3_2_1_51]Table 6.5A.3.2.1.5-1: Spurious emissions UE co-existence CA test requirements
	UL CA for any CA bandwidth class
	Spurious emission 

	
	Protected band / frequency range
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	CA_n257
	NR Band n260
	FDL_low 
	-
	FDL_high
	-2 + 5.0
	100
	3

	
	Frequency range
	23600
	-
	24000
	1 + 0.3
	200
	2, 4

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	CA_n258
	Frequency range
	57000
	-
	66000
	2
	100
	

	CA_n259
	NR Band 257
	FDL_low
	-
	FDL_high
	-5 + 3.3
	100
	5

	
	NR Band 261
	FDL_low
	-
	FDL_high
	-5 + 3.3
	100
	5

	
	Frequency range
	36000
	-
	37000
	7 + 6.0
	1000
	6

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	CA_n260
	NR Band 257
	FDL_low 
	-
	FDL_high
	-5 + 3.3
	100
	5

	
	NR Band 261
	FDL_low 
	-
	FDL_high
	-5 + 3.3
	100
	5

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	CA_n261
	NR Band 260
	FDL_low 
	-
	FDL_high
	-2 + 5.0
	100
	3

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	NOTE 1:	FDL_low and FDL_high refer to each NR frequency band specified in Table 5.2-1
NOTE 2:	The protection of frequency range 23600-2400MHz is meant for protection of satellite passive services.
NOTE 3:	5.0 dB relaxation due to testability limit
NOTE 4:	0.3 dB relaxation due to testability limit
NOTE 5:	3.3 dB relaxation due to testability limit
NOTE 6:	6.0 dB relaxation due to testability limit



[bookmark: _Toc21026657][bookmark: _Toc27743940][bookmark: _Toc36197113][bookmark: _Toc36197805]6.5A.3.2.2	Spurious emission band UE co-existence for CA (3UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
-	The testability of this test case is pending further analysis on relaxation of the requirement for band other than n257, n258, n260 and n261.
-	Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, and 4.
-	Test procedure only includes the testing of smartphone and  is FFS for laptop and FWA.
-	For a transition period until RAN5#103 meeting (May 2024), previous fine/coarse TRP measurement grid and offset values for corresponding coarse TRP measurement in TS 38.521-2 V17.2.0 are allowed for TE implementation.
[bookmark: _CR6_5A_3_2_2_1]6.5A.3.2.2.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference when in co-existence with protected bands in terms of transmitter spurious emissions.
[bookmark: _CR6_5A_3_2_2_2]6.5A.3.2.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 3UL CA.
[bookmark: _CR6_5A_3_2_2_3]6.5A.3.2.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.3.2.0.
[bookmark: _CR6_5A_3_2_2_4]6.5A.3.2.2.4	Test description
Same test description as in clause 6.5A.3.2.1.4.
[bookmark: _CR6_5A_3_2_2_5]6.5A.3.2.2.5	Test Requirements
The test requirement is the same as in clause 6.5A.3.2.1.5.
[bookmark: _Toc21026658][bookmark: _Toc27743941][bookmark: _Toc36197114][bookmark: _Toc36197806]6.5A.3.2.3	Spurious emission band UE co-existence for CA (4UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
-	The testability of this test case is pending further analysis on relaxation of the requirement for band other than n257, n258, n260 and n261.
-	Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, and 4.
-	Test procedure only includes the testing of smartphone and  is FFS for laptop and FWA.
-	For a transition period until RAN5#103 meeting (May 2024), previous fine/coarse TRP measurement grid and offset values for corresponding coarse TRP measurement in TS 38.521-2 V17.2.0 are allowed for TE implementation.
[bookmark: _CR6_5A_3_2_3_1]6.5A.3.2.3.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference when in co-existence with protected bands in terms of transmitter spurious emissions.
[bookmark: _CR6_5A_3_2_3_2]6.5A.3.2.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 4UL CA.
[bookmark: _CR6_5A_3_2_3_3]6.5A.3.2.3.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.3.2.0.
[bookmark: _CR6_5A_3_2_3_4]6.5A.3.2.3.4	Test description
Same test description as in clause 6.5A.3.2.1.4.
[bookmark: _CR6_5A_3_2_3_5]6.5A.3.2.3.5	Test Requirements
The test requirement is the same as in clause 6.5A.3.2.1.5.
[bookmark: _Toc21026659][bookmark: _Toc27743942][bookmark: _Toc36197115][bookmark: _Toc36197807]6.5A.3.2.4	Spurious emission band UE co-existence for CA (5UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
-	The testability of this test case is pending further analysis on relaxation of the requirement for band other than n257, n258, n260 and n261.
-	Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, and 4.
-	Test procedure only includes the testing of smartphone and  is FFS for laptop and FWA.
-	For a transition period until RAN5#103 meeting (May 2024), previous fine/coarse TRP measurement grid and offset values for corresponding coarse TRP measurement in TS 38.521-2 V17.2.0 are allowed for TE implementation.
[bookmark: _CR6_5A_3_2_4_1]6.5A.3.2.4.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference when in co-existence with protected bands in terms of transmitter spurious emissions.
[bookmark: _CR6_5A_3_2_4_2]6.5A.3.2.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 5UL CA.
[bookmark: _CR6_5A_3_2_4_3]6.5A.3.2.4.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.3.2.0.
[bookmark: _CR6_5A_3_2_4_4]6.5A.3.2.4.4	Test description
Same test description as in clause 6.5A.3.2.1.4.
[bookmark: _CR6_5A_3_2_4_5]6.5A.3.2.4.5	Test Requirements
The test requirement is the same as in clause 6.5A.3.2.1.5.
[bookmark: _Toc21026660][bookmark: _Toc27743943][bookmark: _Toc36197116][bookmark: _Toc36197808]6.5A.3.2.5	Spurious emission band UE co-existence for CA (6UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
-	The testability of this test case is pending further analysis on relaxation of the requirement for band other than n257, n258, n260 and n261.
-	Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, and 4.
-	Test procedure only includes the testing of smartphone and  is FFS for laptop and FWA.
-	For a transition period until RAN5#103 meeting (May 2024), previous fine/coarse TRP measurement grid and offset values for corresponding coarse TRP measurement in TS 38.521-2 V17.2.0 are allowed for TE implementation.
[bookmark: _CR6_5A_3_2_5_1]6.5A.3.2.5.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference when in co-existence with protected bands in terms of transmitter spurious emissions.
[bookmark: _CR6_5A_3_2_5_2]6.5A.3.2.5.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 6UL CA.
[bookmark: _CR6_5A_3_2_5_3]6.5A.3.2.5.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.3.2.0.
[bookmark: _CR6_5A_3_2_5_4]6.5A.3.2.5.4	Test description
Same test description as in clause 6.5A.3.2.1.4.
[bookmark: _CR6_5A_3_2_5_5]6.5A.3.2.5.5	Test Requirements
The test requirement is the same as in clause 6.5A.3.2.1.5.
[bookmark: _Toc21026661][bookmark: _Toc27743944][bookmark: _Toc36197117][bookmark: _Toc36197809]6.5A.3.2.6	Spurious emission band UE co-existence for CA (7UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
-	The testability of this test case is pending further analysis on relaxation of the requirement for band other than n257, n258, n260 and n261.
-	Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, and 4.
-	Test procedure only includes the testing of smartphone and  is FFS for laptop and FWA.
-	For a transition period until RAN5#103 meeting (May 2024), previous fine/coarse TRP measurement grid and offset values for corresponding coarse TRP measurement in TS 38.521-2 V17.2.0 are allowed for TE implementation.
[bookmark: _CR6_5A_3_2_6_1]6.5A.3.2.6.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference when in co-existence with protected bands in terms of transmitter spurious emissions.
[bookmark: _CR6_5A_3_2_6_2]6.5A.3.2.6.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 7UL CA.
[bookmark: _CR6_5A_3_2_6_3]6.5A.3.2.6.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.3.2.0.
[bookmark: _CR6_5A_3_2_6_4]6.5A.3.2.6.4	Test description
Same test description as in clause 6.5A.3.2.1.4.
[bookmark: _CR6_5A_3_2_6_5]6.5A.3.2.6.5	Test Requirements
The test requirement is the same as in clause 6.5A.3.2.1.5.
[bookmark: _Toc21026662][bookmark: _Toc27743945][bookmark: _Toc36197118][bookmark: _Toc36197810]6.5A.3.2.7	Spurious emission band UE co-existence for CA (8UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
-	The testability of this test case is pending further analysis on relaxation of the requirement for band other than n257, n258, n260 and n261.
-	Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, and 4.
-	Test procedure only includes the testing of smartphone and  is FFS for laptop and FWA.
-	For a transition period until RAN5#103 meeting (May 2024), previous fine/coarse TRP measurement grid and offset values for corresponding coarse TRP measurement in TS 38.521-2 V17.2.0 are allowed for TE implementation.
[bookmark: _CR6_5A_3_2_7_1]6.5A.3.2.7.1	Test purpose
To verify that UE transmitter does not cause unacceptable interference when in co-existence with protected bands in terms of transmitter spurious emissions.
[bookmark: _CR6_5A_3_2_7_2]6.5A.3.2.7.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 8UL CA.
[bookmark: _CR6_5A_3_2_7_3]6.5A.3.2.7.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.5A.3.2.0.
[bookmark: _CR6_5A_3_2_7_4]6.5A.3.2.7.4	Test description
Same test description as in clause 6.5A.3.2.1.4.
[bookmark: _CR6_5A_3_2_7_5]6.5A.3.2.7.5	Test Requirements
The test requirement is the same as in clause 6.5A.3.2.1.5.
[bookmark: _Toc21026663][bookmark: _Toc27743946][bookmark: _Toc36197119][bookmark: _Toc36197811]6.5A.3.3	Additional spurious emissions for CA
[bookmark: _Toc21026664][bookmark: _Toc27743947][bookmark: _Toc36197120][bookmark: _Toc36197812]6.5A.3.3.0	Minimum conformance requirements
The additional spurious emission for CA limits in Table 6.5A.3.3.0-2 and Table 6.5A.3.3.0-3 apply for all transmitter band configurations (RB) and channel bandwidths. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
[bookmark: _CRTable6_5A_3_3_01]Table 6.5A.3.3.0-1: Void
When " CA_NS_202" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5A.3.3.0-2.
[bookmark: _CRTable6_5A_3_3_02]Table 6.5A.3.3.0-2: Additional spurious emissions for (CA_NS_202) test limits
	Frequency Range
	Maximum Level
	Measurement bandwidth

	7.25 GHz ≤ f ≤ 2nd harmonic of the upper frequency edge of the UL operating band 
	-10 dBm
	100 MHz

	23.6 GHz ≤ f ≤ 24.0 GHz
	+1 dBm
	200 MHz



When "CA_NS_203" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5A.3.3.0-3. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.5A.3.2.0-1 from the edge of the channel bandwidth.
[bookmark: _CRTable6_5A_3_3_03]Table 6.5A.3.3.0-3: Additional spurious emissions (CA_NS_203) test limits
	Frequency band
(GHz)
	Spectrum emission limit (dBm)
	Measurement bandwidth 

	23.6 f 24.0
	+1
	200 MHz



The normative reference for this requirement is TS 38.101-2 subclause 6.5A.3.2.
[bookmark: _Toc21026665][bookmark: _Toc27743948][bookmark: _Toc36197121][bookmark: _Toc36197813]6.5A.3.3.1	Additional spurious emissions for CA (2UL CA)
Editor’s note: The following aspects are either missing or not yet determined:
-	The testability of this test case is pending further analysis on relaxation of the requirement for band other than n257, n258, n260 and n261.
-	TP analysis for CA_NS_203 is FFS (identify lowest MPR w/form, RB allocation for multiple carrier or PCC only, 1RB location if RB allocated for multiple carrier).
-	Test procedure only includes the testing of smartphone and is FFS for laptop and FWA.
-	For a transition period until RAN#99, the stability and repeatability of test procedure with PHR (variant b) for Rel-15 UEs is under evaluation.
-	For a transition period until RAN5#103 meeting (May 2024), previous fine/coarse TRP measurement grid and offset values for corresponding coarse TRP measurement in TS 38.521-2 V17.2.0 are allowed for TE implementation.
[bookmark: _CR6_5A_3_3_1_1]6.5A.3.3.1.1	Test purpose
Additional spurious emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.
[bookmark: _CR6_5A_3_3_1_2]6.5A.3.3.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 2UL CA and PC1.
NOTE:	For PC2, PC3 and PC4 no test points are specified since A-MPR is always smaller than MPRC_CA.
[bookmark: _CR6_5A_3_3_1_3]6.5A.3.3.1.3	Minimum conformance requirements
Same minimum conformance requirements as in clause 6.5A.3.3.0.
[bookmark: _CR6_5A_3_3_1_4]6.5A.3.3.1.4	Test description
[bookmark: _CR6_5A_3_3_1_4_1]6.5A.3.3.1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.5A.3.3.1.4.1-1 and Table 6.5A.3.3.1.4.1-2. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
[bookmark: _CRTable6_5A_3_3_1_4_11]Table 6.5A.3.3.1.4.1-1: Test Configuration Table for CA_NS_202
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for different CA bandwidth classes
	Low range, High range (NOTE 2)

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE.
	Maximum aggregated BW (contiguous CA)

	Test SCS as specified in Table 5.3.5-1
	120kHz

	Test Parameters

	Test ID
	CC
	Downlink Configuration
	UL Modulation
	UL RB allocation (NOTE 1)

	1 (NOTE 4)
	PCC
	-
	DFT-s-OFDM QPSK
	Outer_Full

	
	SCCs
	
	DFT-s-OFDM QPSK
	Outer_Full

	2 (NOTE 4)
	PCC
	
	DFT-s-OFDM 64QAM
	Outer_Full

	
	SCCs
	
	DFT-s-OFDM 64QAM
	Outer_Full

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-2 for PC1.
NOTE 2:	When testing Low range test only in Frequency Range lower than (FUL_low – ΔfOOB) and when testing High range test only in Frequency Range higher than (FUL_high + ΔfOOB).
NOTE 3:	Void
NOTE 4: 	This Test ID applies only to PC1.
NOTE 5:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



Table 6.5A.3.3.1.4.1-2: Test Configuration Table for CA_NS_203 (Power Class 1, 2, 3 and 4)
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for different CA bandwidth classes
	Low range

	Test CC combination setting as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration across bandwidth combination sets supported by the UE.
	Maximum aggregated BW (contiguous CA) with cumulative aggregated BW <= 400MHz

	Test SCS as specified in Table 5.3.5-1
	120kHz

	Test Parameters

	Test ID
	CC
	Downlink Configuration
	UL Modulation
	UL RB allocation (NOTE 1)

	1
	PCC
	-
	DFT-s-OFDM QPSK
	Inner_Full for PC2, PC3
PC4
Inner_Full_Region1 for
PC1

	
	SCCs
	
	-
	-

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier".



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.3 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C, and uplink signals according to Annex G.
4.	The UL Reference Measurement channels are set according to Table 6.5A.3.3.1.4.1-1 and Table 6.5A.3.3.1.4.1-2.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.5A.3.3.1.4.3.
[bookmark: _CR6_5A_3_3_1_4_2]6.5A.3.3.1.4.2	Test procedure
1.	Select any of the three Alignment Options (1, 2, or 3) from Tables N.2-1 through N.2-3 to mount the DUT inside the QZ.
2. 	If the re-positioning concept is applied, position the device in DUT Orientation 1 if the maximum beam peak direction is within zenith angular range 0o≤≤90o for the alignment option selected in step 1; position the device in DUT Orientation 2 (either Options 1 or 2) if the maximum beam peak direction is within zenith angular range 90o<≤180o for DUT Orientation 1 for the alignment option selected in step 1. If the re-positioning concept is not applied, position the device in DUT Orientation 1.	
3.	Configure SCC according to Annex C.0, C.1, C.2 for all downlink physical channels.
4.	The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1. Message contents are defined in clause 6.5A.3.3.1.4.3.
5.	Apply the test step based on the 5G NR UE Release:
5a.	For Release 16 and forward 5G NR UEs: SS applies a backoff on the PCell power by activating the UE Power Limit Function (UPLF). The ACTIVATE POWER LIMIT REQUEST procedure is performed as specified in TS 38.508-1 [10] clause 4.9.32 using TOTAL NR AGGREGATED BANDWIDTH and PCELL NR bandwidth as per Test CC Combination setting. UE shall transmit ACTIVATE POWER LIMIT RESPONSE to SS. Go to step 6.
5b.	For Release 15 5G NR UEs: No action.
6.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321 [28], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[25], clause 9.3).
7.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.5A.3.3.1.4.1-1 or Table 6.5A.3.3.1.4.1-2. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
8.	Set the UE in the Inband Tx beam peak direction [(same as that found for single carrier in clause 6.5.3)] found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 3) for the UE Tx beam selection to complete.
9.	Apply the test step based on the 5G NR UE Release:
9a.	For Release 16 and forward 5G NR UEs: Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200msec for the UE to reach PUMAX. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 3) for the UE Tx beam selection to complete.
9b For Release 15 5G NR UEs: Send uplink power control commands in uplink scheduling information to the UE per UL CC until the Power Headroom Report (PHR) from the UE for each UL CC is at the target value according to Table 6.2A.2.1.4.2-1; allow at least 200 ms for the UE to reach maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
10.	SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.
11.	Measure the spurious emissions as per steps outlined below with an exception to the procedure in Annex K if the re-positioning concept is applied (NOTE 4). During measurement the spectrum analyser shall be set to 'Detector' = RMS. If the sweep count is higher than one, the trace mode shall be average.
(a)	Perform coarse TRP measurements to identify spurious emission frequencies and corresponding power level according to the procedures in Annex L, using coarse TRP measurement grid selection criteria as per Tables 6.5.3.1.4.2-1 through 6.5.3.1.4.2-3. The measurement is completed in both polarizations  and  over frequency range and measurement bandwidth according to Table 6.5A.3.3.1.5-2. Optionally, a larger and non-constant measurement bandwidth than that of Table 6.5A.3.3.1.5-2 may be applied as long as the SNR (ratio of test limit to floor noise of test equipment) ≥ 10dB is guaranteed. The measurement period shall capture the [active time slots]. For each spurious emission frequency with coarse TRP identified to be less than the offset listed in Tables 6.5.3.1.4.2-1 through 6.5.3.1.4.2-3 from the TRP limit according to Table 6.5A.3.3.1.5-2, either continue with another coarse TRP procedure and corresponding offset according to step (a) or continue with fine TRP procedures according to step (b).
Different coarse TRP grids and corresponding offset values may be used for different frequencies. Multiple coarse TRP grids measurements with the corresponding offset values can be performed before the fine TRP measurement grid is applied. The coarse TRP grids and offset values used shall be recorded in the test report.
(b)	Measure fine TRP measurements according to procedures in Annex K, using fine TRP measurement grid selection criteria as per Table M.4.5-3 in Annex M, for each of the spurious emission frequency identified in step (a). Apply a measurement bandwidth according to Table 6.5A.3.3.1.5-2.
12.	Apply the test step based on the 5G NR UE Release:
12a.	For Release 16 and forward 5G NR UEs: SS deactivates the UE Power Limit Function (UPLF) by performing the DEACTIVATE POWER LIMIT REQUEST procedure as specified in TS 38.508-1 [10] clause 4.9.33.
12b.	For Release 15 5G NR UEs: No action.
13.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1: 	The frequency range defined in Table 6.5A.3.3.1.5-2 may be split into ranges. For each range a different test system, e.g. antenna and/or chamber, may be used. To pass the test case all verdicts of the frequency ranges must pass.
NOTE 2: 	Void.
NOTE 3:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.
NOTE 4:	If the (in-band) beam peak is within 0o≤≤90o: perform first hemispherical TRP scan (0o≤≤90o) in DUT Orientation 1 and second hemispherical TRP scan (90o>≥0o) in DUT Orientation 2. If the (in-band) beam peak is within 90o<≤180o: perform first hemispherical TRP scan (0o≤≤90o) in DUT Orientation 2 and second hemispherical TRP scan (90o>≥0o) in DUT Orientation 1. The DUT with UBF activated needs to be re-positioned during the test.
[bookmark: _CR6_5A_3_3_1_4_3]6.5A.3.3.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.1 with the following exceptions for Release 15 5G NR UE.
[bookmark: _CRTable6_5A_3_3_1_4_31]Table 6.5A.3.3.1.4.3-1: PUSCH-PowerControl
	Derivation Path: TS 38.508-1 [10], Table 4.6.3-120

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-PowerControl ::= SEQUENCE {
	
	
	

	  p0-AlphaSets SEQUENCE (SIZE (1..maxNrofP0-PUSCH-AlphaSets)) OF SEQUENCE {
	1 entry
	
	

	    P0-PUSCH-AlphaSet[1] SEQUENCE {
	
	
	

	      alpha
	alpha0
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



[bookmark: _CRTable6_5A_3_3_1_4_32]Table 6.5A.3.3.1.4.3-2: PUSCH-ConfigCommon
	Derivation Path: TS 38.508-1[10], Table 4.6.3-119

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-ConfigCommon ::= SEQUENCE {
	
	
	

	  p0-NominalWithGrant
	-4
	
	50 MHz

	  p0-NominalWithGrant
	-8
	
	100 MHz

	  p0-NominalWithGrant
	-10
	
	200 MHz

	  p0-NominalWithGrant
	-14
	
	400 MHz

	}
	
	
	



6.5A.3.3.1.4.3.1	Message contents exceptions (network signalling value " CA_NS_202" on PCC and SCC)
Table 6.5A.3.3.1.4.3.1-1: AdditionalSpectrumEmission: Additional spurious emissions test requirement for "CA_NS_202"
	Derivation Path: TS 38.508-1 [5] clause 4.6.3, Table 4.6.3-1 AdditionalSpectrumEmission

	Information Element
	Value/remark
	Comment
	Condition

	AdditionalSpectrumEmission
	1 (CA_NS_202)
	
	band n257

	
	2 (CA_NS_202)
	
	band 258



6.5A.3.3.1.4.3.2	Message contents exceptions (network signalling value " CA_NS_203" on PCC and SCC)
Table 6.5A.3.3.1.4.3.2-1: AdditionalSpectrumEmission: Additional spurious emissions test requirement for "CA_NS_203"
	Derivation Path: TS 38.508-1 [5] clause 4.6.3, Table 4.6.3-1 AdditionalSpectrumEmission

	Information Element
	Value/remark
	Comment
	Condition

	AdditionalSpectrumEmission
	3 (CA_NS_203)
	
	band n258



[bookmark: _CR6_5A_3_3_1_5]6.5A.3.3.1.5	Test requirement
This clause specifies the requirements for the specified NR band for Transmitter Spurious emissions for UE co-existence requirement with frequency range as indicated in Table 6.5A.3.3.1.5-2.
The maximum TRP power of spurious emission for UE co-existence, measured using RMS detector, shall not exceed the described value in Table 6.5A.3.3.1.5-2.
The additional spurious emission for CA limits in Table 6.5A.3.3.1.5-2 apply for all transmitter band configurations (NRB) and channel bandwidths.
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
[bookmark: _CRTable6_5A_3_3_1_51]Table 6.5A.3.3.1.5-1: Void

[bookmark: _CRTable6_5A_3_3_1_52]Table 6.5A.3.3.1.5-2: Additional spurious emissions for CA (CA_NS_202) test requirements
	Frequency Range
	Maximum Level (dBm)
	Measurement bandwidth
	NOTE

	7.25 GHz ≤ f ≤ 12.75 GHz 
	-10
	100 MHz
	

	12.75 GHz ≤ f ≤ 23.45 GHz
	-10 + 13
	100 MHz
	NOTE 1

	23.45 GHz ≤ f ≤ 40.8 GHz
	-10 + 13
	100 MHz
	NOTE 1

	40.8 GHz ≤ f ≤ 2nd harmonic of the upper frequency edge of the UL operating band
	-10 + 13
	100 MHz
	NOTE 1

	23.6 GHz ≤ f ≤ 24.0 GHz
	+1 +0.3
	200 MHz
	NOTE 2

	NOTE 1:	13 dB relaxation due to testability limit.
NOTE 2: 	0.3 dB relaxation due to testability limit.



[bookmark: _CRTable6_5A_3_3_1_53]Table 6.5A.3.3.1.5-3: Additional spurious emissions for CA (CA_NS_203) test limits
	Frequency band
(GHz)
	Spectrum emission limit (dBm)
	Measurement bandwidth 
	NOTE

	23.6 ≤ f ≤ 24.0
	+1 + 0.3
	200 MHz
	NOTE 1

	NOTE 1:	0.3 dB relaxation due to testability limit.






[bookmark: _GoBack]< End of Changes >

