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<< start of changes  >>
<< Unchanged sections omitted >>
6.4.2.2.5	Test requirement
For each of the n carrier leakage results derived in Annex E.3.1 for θ- and φ-polarization the total value is calculated according to 

	, where

.
Each of the n total carrier leakage results CarrLeakTotal shall not exceed the values in table 6.4.2.2.5-1 for power class 1 and table 6.4.2.2.5-3 for power class 3. Allocated RBs are not under test.
Table 6.4.2.2.5-1: Test requirements for relative carrier leakage power for power class 1
	LO Leakage
	Parameters
UE EIRP
	Relative limit (dBc)

	
	17 + PW dBm ± PW dB
	-25 + TT

	
	4 + PW dBm ± PW dB
	-20 + TT

	NOTE 1:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs. 
NOTE 2:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency if NRB is odd, or in the two RBs immediately adjacent to the DC frequency if NRB is even, but excluding any allocated RB.
NOTE 3:	NRB is the Transmission Bandwidth Configuration (see Figure 5.3.3-1Figure 5.3.1-1). 
NOTE 4:	All power levels are UE EIRP in beam peak direction.
NOTE 5: 	PW is the power window according to Table 6.4.2.2.4.2-2 for the carrier frequency f and the channel bandwidth BW.



Table 6.4.2.2.5-2: Test requirements for relative carrier leakage power for power class 2
	LO Leakage
	Parameters
UE EIRP
	Relative limit (dBc)

	
	6 + PW dBm ± PW dB
	-25 + TT

	
	-13 + PW dBm ± PW dB
	-20 + TT

	NOTE 1:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 2:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency if NRB is odd, or in the two RBs immediately adjacent to the DC frequency if NRB is even, but excluding any allocated RB.
NOTE 3:	NRB is the Transmission Bandwidth Configuration (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 4:	All power levels are UE EIRP in beam peak direction.
NOTE 5: 	PW is the power window according to Table 6.4.2.2.4.2-2 for the carrier frequency f and the channel bandwidth BW.



Table 6.4.2.2.5-3: Test requirements for relative carrier leakage power for power class 3
	LO Leakage
	Parameters
UE EIRP
	Relative limit (dBc)

	
	0 + PW dBm ± PW dB
	-25 + TT

	
	-13 + PW dBm ± PW dB
	-20 + TT

	NOTE 1:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs. 
NOTE 2:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency if NRB is odd, or in the two RBs immediately adjacent to the DC frequency if NRB is even, but excluding any allocated RB.
NOTE 3:	NRB is the Transmission Bandwidth Configuration (see Figure 5.3.3-1Figure 5.3.1-1). 
NOTE 4:	All power levels are UE EIRP in beam peak direction.
NOTE 5: 	PW is the power window according to Table 6.4.2.2.4.2-2 for the carrier frequency f and the channel bandwidth BW.



Table 6.4.2.2.5-4: Test requirements for relative carrier Leakage Power for power class 4
	LO Leakage
	Parameters
UE EIRP
	Relative limit (dBc)

	
	11 + PW dBm ± PW dB
	-25 + TT

	
	-13 + PW dBm ± PW dB
	-20 + TT

	NOTE 1:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs. 
NOTE 2:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency if NRB is odd, or in the two RBs immediately adjacent to the DC frequency if NRB is even, but excluding any allocated RB.
NOTE 3:	NRB is the Transmission Bandwidth Configuration (see Figure 5.3.3-1Figure 5.3.1-1). 
NOTE 4:	All power levels are UE EIRP in beam peak direction.
NOTE 5: 	PW is the power window according to Table 6.4.2.2.4.2-2 for the carrier frequency f and the channel bandwidth BW.














<< Unchanged sections omitted >>
[bookmark: _Toc27743845][bookmark: _Toc36197018][bookmark: _Toc36197710][bookmark: _Toc43898379][bookmark: _Toc52550871][bookmark: _Toc58952586]6.4A.2.3.0.2	In-band emissions for power class 1
The relative in-band emission shall not exceed the values specified in Table 6.4A.2.3.0.2-1 for power class 1 UEs.
Table 6.4A.2.3.0.2-1: Requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 27 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 17 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	4 dBm ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



[bookmark: _Toc27743846][bookmark: _Toc36197019][bookmark: _Toc36197711][bookmark: _Toc43898380][bookmark: _Toc52550872][bookmark: _Toc58952587]6.4A.2.3.0.3	In-band emissions for power class 2
The relative in-band emission shall not exceed the values specified in Table 6.4A.2.3.0.3-1 for power class 2.
Table 6.4A.2.3.0.3-1: Requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	

	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 16 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 6 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-13 dBm ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



[bookmark: _Toc27743847][bookmark: _Toc36197020][bookmark: _Toc36197712][bookmark: _Toc43898381][bookmark: _Toc52550873][bookmark: _Toc58952588]6.4A.2.3.0.4	In-band emissions for power class 3
The relative in-band emission shall not exceed the values specified in Table 6.4A.2.3.0.4-1 for power class 3 UEs.
Table 6.4A.2.3.0.4-1: Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	

	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



[bookmark: _Toc27743848][bookmark: _Toc36197021][bookmark: _Toc36197713][bookmark: _Toc43898382][bookmark: _Toc52550874][bookmark: _Toc58952589]6.4A.2.3.0.5	In-band emissions for power class 4
The relative in-band emission shall not exceed the values specified in Table 6.4A.2.3.0.5-1 for power class 4 UEs.
Table 6.4A.2.3.0.5-1: Requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20
	Output power ≤ 21 dBm
	

	Carrier leakage
	dBc
	-25
	Output power > 11 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-13 dBm ≤ Output power ≤ 11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



[bookmark: _Toc27743849][bookmark: _Toc36197022][bookmark: _Toc36197714][bookmark: _Toc43898383][bookmark: _Toc52550875][bookmark: _Toc58952590]6.4A.2.3.1	In-band emissions for CA (2UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· The test procedure is incomplete due to that power window for CA is TBD
· Measurement Uncertainty and Test Tolerance are FFS.
· Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which relaxation applied to the requirement is FFS.
6.4A.2.3.1.1	Test purpose
The in-band emissions are a measure of the interference falling into the non-allocated resources blocks.
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.
6.4A.2.3.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 2UL CA.
6.4A.2.3.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.3.0.
6.4A.2.3.1.4	Test description
6.4A.2.3.1.4.1	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 CC combinations based on NR operating bands specified in Table 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in table 6.4A.2.3.1.4.1-1. 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.
Table 6.4A.2.3.1.4.1-1: 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 [4.3.1.2.3] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low and High range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Lowest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping
	ChBw(MHz)
	RB allocation
	Modulation
	RB allocation (NOTE 1)

	1
	PCC
	Default
	N/A
	DFT-s-OFDM PI/2 BPSK
	 Inner_4RB_Left for PC2, PC3, PC4
Inner_16RB_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	2
	PCC
	
	
	DFT-s-OFDM PI/2 BPSK
	 Inner_4RB_Right for PC2, PC3, PC4
Inner_16RB_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	3
	PCC
	
	
	CP-OFDM QPSK
	 Inner_4RB_Left for PC2, PC3, PC4
Inner_16RB_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	4
	PCC
	
	
	CP-OFDM QPSK
	 Inner_4RB_Right for PC2, PC3, PC4
Inner_16RB_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	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:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1



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 for PCC are initially set up according to Annex C.0, C.1 and C.3.0 and TS 38.508-1 [10] subclause 5.2.1.1.1, and uplink signals according to Annex G.0, G.1 and G.3.0.
4.	The UL Reference Measurement channels are set according to Table 6.4A.2.3.1.4.1-1.
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 6.4A.2.3.1.4.3
6.4A.2.3.1.4.2	Test procedure
1.	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
2.	Configure SCC according to Annex C.0, C.1 and C.3.0 for all downlink physical channels.
3.	The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1. Procedure to configure SCC(s) for NR RF CA testing. Message contents are defined in clause 6.4A.2.3.1.4.3.
4.	SS activates SCC by sending the activation MAC CE (Refer TS 38.321, 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 6.4A.2.3.1.4.1-1. 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 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 2) for the UE Tx beam selection to complete.
7.	Send the appropriate TPC commands in the uplink scheduling information to the UE until UE output power is Preq + PW ± PW, where Preq is the power level specified in Table 6.4A.2.3.1.4.2-1 according to the power class with power ID = 1. PW is the power window according to Table [TBD] for the carrier frequency f and the channel bandwidth BW. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 2) for the UE Tx beam selection to complete.
8.	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 TxRx.
9.	Measure In-band emission IEθ, IEφ on PCC using Global In-Channel Tx-Test (Annex E) for the θ- and φ-polarizations, respectively. Measure power spectral density on the SCC. For TDD, only slots consisting of only UL symbols are under test. Calculate IE = IEθ + IEφ, where the calculation is based on linear power ratios.
10.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
11. Repeat steps 6 through 10 until In-band emissions have been measured for all power IDs in Table 6.4A.2.3.1.4.2-1.
NOTE 1:	When switching to DFT-s-OFDM waveform, as specified in the test configuration table 6.4A.2.3.1.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config without CP-OFDM condition. When switching to CP-OFDM waveform, send an NR RRCReconfiguration message with CP-OFDM condition.
NOTE 2:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
Table 6.4A.2.3.1.4.2-1: Parameters for In-band emissions
	
Power ID
	Unit
	Level for power class 1
	Level for power class 2
	Level for power class 3
	Level for power class 4

	1
	dBm
	27
	16
	10
	21

	2
	dBm
	17
	6
	0
	11



Table 6.4A.2.3.1.4.2-2: Power Window (dB) for In-band emissions
FFS
6.4A.2.3.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
6.4A.2.3.1.5	Test requirement
For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.1.5-1 for power class 1 UEs.
Table 6.4A.2.3.1.5-1: Test Requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 27 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 17 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	4 dBm ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.1.5-2 for power class 2 UEs.
Table 6.4A.2.3.1.5-2: Test Requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 16 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 6 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.1.5-3 for power class 3 UEs.
Table 6.4A.2.3.1.5-3: Test Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.1.5-4 for power class 4 UEs.
Table 6.4A.2.3.1.5-4: Test Requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 21 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 11 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	 is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM s the limit for the modulation format used in the allocated RBs.
NOTE 8:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  = 1 or  = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



[bookmark: _Toc43898384][bookmark: _Toc52550876][bookmark: _Toc58952591]6.4A.2.3.2	In-band emissions for CA (3UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· The test procedure is incomplete due to that power window for CA is TBD
· Measurement Uncertainty and Test Tolerance are FFS.
· Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which relaxation applied to the requirement is FFS.
6.4A.2.3.2.1	Test purpose
The in-band emissions are a measure of the interference falling into the non-allocated resources blocks.
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.
6.4A.2.3.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 3UL CA.
6.4A.2.3.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.3.0.
6.4A.2.3.2.4	Test description
Same as in clause 6.4A.2.3.1.4 with following exceptions:
-	Instead of Table 6.4A.2.3.1.4.1-1  use Table 6.4A.2.3.2.4.1-1.
Table 6.4A.2.3.2.4.1-1: Test Configuration Table for 3UL CA
	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] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low and High range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Lowest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping
	ChBw(MHz)
	RB allocation
	Modulation
	RB allocation (NOTE 1)

	1
	PCC
	Default
	N/A
	DFT-s-OFDM PI/2 BPSK
	 Inner_4RB_Left for PC2, PC3, PC4
Inner_16RB_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	2
	PCC
	
	
	DFT-s-OFDM PI/2 BPSK
	 Inner_4RB_Right for PC2, PC3, PC4
Inner_16RB_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	3
	PCC
	
	
	CP-OFDM QPSK
	 Inner_4RB_Left for PC2, PC3, PC4
Inner_16RB_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	4
	PCC
	
	
	CP-OFDM QPSK
	 Inner_4RB_Right for PC2, PC3, PC4
Inner_16RB_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	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:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1



6.4A.2.3.2.5	Test requirement
For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.2.5-1 for power class 1 UEs.
Table 6.4A.2.3.2.5-1: Test Requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 27 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 17 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	4 dBm ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.2.5-2 for power class 2 UEs.
Table 6.4A.2.3.2.5-2: Test Requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 16 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 6 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	DRB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.2.5-3 for power class 3 UEs.
Table 6.4A.2.3.2.5-3: Test Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.2.5-4 for power class 4 UEs.
Table 6.4A.2.3.2.5-4: Test Requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 21 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 11 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



[bookmark: _Toc43898385][bookmark: _Toc52550877][bookmark: _Toc58952592]6.4A.2.3.3	In-band emissions for CA (4UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· The test procedure is incomplete due to that power window for CA is TBD
· Measurement Uncertainty and Test Tolerance are FFS.
· Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which relaxation applied to the requirement is FFS.
6.4A.2.3.3.1	Test purpose
The in-band emissions are a measure of the interference falling into the non-allocated resources blocks.
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.
6.4A.2.3.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 4UL CA.
6.4A.2.3.3.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.3.0.
6.4A.2.3.3.4	Test description
Same as in clause 6.4A.2.3.1.4 with following exceptions:
-	Instead of Table 6.4A.2.3.1.4.1-1  use Table 6.4A.2.3.3.4.1-1.
Table 6.4A.2.3.3.4.1-1: Test Configuration Table for 4UL CA
	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] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low and High range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Lowest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping
	ChBw(MHz)
	RB allocation
	Modulation
	RB allocation (NOTE 1)

	1
	PCC
	Default
	N/A
	DFT-s-OFDM PI/2 BPSK
	 Inner_4RB_Left for PC2, PC3, PC4
Inner_16RB_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	2
	PCC
	
	
	DFT-s-OFDM PI/2 BPSK
	 Inner_4RB_Right for PC2, PC3, PC4
Inner_16RB_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	3
	PCC
	
	
	CP-OFDM QPSK
	 Inner_4RB_Left for PC2, PC3, PC4
Inner_16RB_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	4
	PCC
	
	
	CP-OFDM QPSK
	 Inner_4RB_Right for PC2, PC3, PC4
Inner_16RB_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	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:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1



6.4A.2.3.3.5	Test requirement
For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.3.5-1 for power class 1 UEs.
Table 6.4A.2.3.3.5-1: Test Requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 27 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 17 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	4 dBm ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.3.5-2 for power class 2 UEs.
Table 6.4A.2.3.3.5-2: Test Requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 16 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 6 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.3.5-3 for power class 3 UEs.
Table 6.4A.2.3.3.5-3: Test Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.3.5-4 for power class 4 UEs.
Table 6.4A.2.3.3.5-4: Test Requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 21 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 11 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



[bookmark: _Toc43898386][bookmark: _Toc52550878][bookmark: _Toc58952593]6.4A.2.3.4	In-band emissions for CA (5UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· The test procedure is incomplete due to that power window for CA is TBD
· Measurement Uncertainty and Test Tolerance are FFS.
· Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which relaxation applied to the requirement is FFS.
6.4A.2.3.4.1	Test purpose
The in-band emissions are a measure of the interference falling into the non-allocated resources blocks.
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.
6.4A.2.3.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 5UL CA.
6.4A.2.3.4.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.3.0.
6.4A.2.3.4.4	Test description
Same as in clause 6.4A.2.3.1.4 with following exceptions:
-	Instead of Table 6.4A.2.3.1.4.1-1  use Table 6.4A.2.3.4.4.1-1.
Table 6.4A.2.3.4.4.1-1: Test Configuration Table for 5UL CA
	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] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low and High range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Lowest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping
	ChBw(MHz)
	RB allocation
	Modulation
	RB allocation (NOTE 1)

	1
	PCC
	Default
	N/A
	DFT-s-OFDM PI/2 BPSK
	 Inner_4RB_Left for PC2, PC3, PC4
Inner_16RB_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	2
	PCC
	
	
	DFT-s-OFDM PI/2 BPSK
	 Inner_4RB_Right for PC2, PC3, PC4
Inner_16RB_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	3
	PCC
	
	
	CP-OFDM QPSK
	 Inner_4RB_Left for PC2, PC3, PC4
Inner_16RB_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	4
	PCC
	
	
	CP-OFDM QPSK
	 Inner_4RB_Right for PC2, PC3, PC4
Inner_16RB_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	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:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1



6.4A.2.3.4.5	Test requirement
For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.4.5-1 for power class 1 UEs.
Table 6.4A.2.3.4.5-1: Test Requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 27 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 17 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	4 dBm ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.4.5-2 for power class 2 UEs.
Table 6.4A.2.3.4.5-2: Test Requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 16 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 6 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.4.5-3 for power class 3 UEs.
Table 6.4A.2.3.4.5-3: Test Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.4.5-4 for power class 4 UEs.
Table 6.4A.2.3.4.5-4: Test Requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 21 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 11 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	DRB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or DRB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



[bookmark: _Toc43898387][bookmark: _Toc52550879][bookmark: _Toc58952594]6.4A.2.3.5	In-band emissions for CA (6UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· The test procedure is incomplete due to that power window for CA is TBD
· Measurement Uncertainty and Test Tolerance are FFS.
· Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which relaxation applied to the requirement is FFS.
6.4A.2.3.5.1	Test purpose
The in-band emissions are a measure of the interference falling into the non-allocated resources blocks.
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.
6.4A.2.3.5.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 6UL CA.
6.4A.2.3.5.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.3.0.
6.4A.2.3.5.4	Test description
Same as in clause 6.4A.2.3.1.4 with following exceptions:
-	Instead of Table 6.4A.2.3.1.4.1-1  use Table 6.4A.2.3.5.4.1-1.
Table 6.4A.2.3.5.4.1-1: Test Configuration Table for 6UL CA
	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] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low and High range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Lowest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping
	ChBw(MHz)
	RB allocation
	Modulation
	RB allocation (NOTE 1)

	1
	PCC
	Default
	N/A
	DFT-s-OFDM PI/2 BPSK
	 Inner_4RB_Left for PC2, PC3, PC4
Inner_16RB_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	2
	PCC
	
	
	DFT-s-OFDM PI/2 BPSK
	 Inner_4RB_Right for PC2, PC3, PC4
Inner_16RB_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	3
	PCC
	
	
	CP-OFDM QPSK
	 Inner_4RB_Left for PC2, PC3, PC4
Inner_16RB_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	4
	PCC
	
	
	CP-OFDM QPSK
	 Inner_4RB_Right for PC2, PC3, PC4
Inner_16RB_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	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:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1



6.4A.2.3.5.5	Test requirement
For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.5.5-1 for power class 1 UEs.
Table 6.4A.2.3.5.5-1: Test Requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 27 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 17 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	4 dBm ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.5.5-2 for power class 2 UEs.
Table 6.4A.2.3.5.5-2: Test Requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 16 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 6 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.5.5-3 for power class 3 UEs.
Table 6.4A.2.3.5.5-3: Test Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.5.5-4 for power class 4 UEs.
Table 6.4A.2.3.5.5-4: Test Requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 21 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 11 dBm
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



[bookmark: _Toc52550880][bookmark: _Toc58952595]6.4A.2.3.6	In-band emissions for CA (7UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· The test procedure is incomplete due to that power window for CA is TBD
· Measurement Uncertainty and Test Tolerance are FFS.
· Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which relaxation applied to the requirement is FFS.
6.4A.2.3.6.1	Test purpose
The in-band emissions are a measure of the interference falling into the non-allocated resources blocks.
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.
6.4A.2.3.6.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 7UL CA.
6.4A.2.3.6.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.3.0.
6.4A.2.3.6.4	Test description
Same as in clause 6.4A.2.3.1.4 with following exceptions:
-	Instead of Table 6.4A.2.3.1.4.1-1  use Table 6.4A.2.3.6.4.1-1.
Table 6.4A.2.3.6.4.1-1: Test Configuration Table for 7UL CA
	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] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low and High range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Lowest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping
	ChBw(MHz)
	RB allocation
	Modulation
	RB allocation (NOTE 1)

	1
	PCC
	Default
	N/A
	DFT-s-OFDM PI/2 BPSK
	 Inner_4RB_Left for PC2, PC3, PC4
Inner_16RB_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	
	SCC6
	
	
	-
	-

	2
	PCC
	
	
	DFT-s-OFDM PI/2 BPSK
	 Inner_4RB_Right for PC2, PC3, PC4
Inner_16RB_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	
	SCC6
	
	
	-
	-

	3
	PCC
	
	
	CP-OFDM QPSK
	 Inner_4RB_Left for PC2, PC3, PC4
Inner_16RB_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	
	SCC6
	
	
	-
	-

	4
	PCC
	
	
	CP-OFDM QPSK
	 Inner_4RB_Right for PC2, PC3, PC4
Inner_16RB_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	
	SCC6
	
	
	-
	-

	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:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1



6.4A.2.3.6.5	Test requirement
For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.6.5-1 for power class 1 UEs.
Table 6.4A.2.3.6.5-1: Test Requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 27 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 17 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	4 dBm ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.6.5-2 for power class 2 UEs.
Table 6.4A.2.3.6.5-2: Test Requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 16 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 6 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.6.5-3 for power class 3 UEs.
Table 6.4A.2.3.6.5-3: Test Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT

	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.6.5-4 for power class 4 UEs.
Table 6.4A.2.3.6.5-4: Test Requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 21 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 11 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



[bookmark: _Toc52550881][bookmark: _Toc58952596]6.4A.2.3.7	In-band emissions for CA (8UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· The test procedure is incomplete due to that power window for CA is TBD
· Measurement Uncertainty and Test Tolerance are FFS.
· Testing of the general in-band emission requirement and if yes at which UE Tx power level and with which relaxation applied to the requirement is FFS.
6.4A.2.3.7.1	Test purpose
The in-band emissions are a measure of the interference falling into the non-allocated resources blocks.
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.
6.4A.2.3.7.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 8UL CA.
6.4A.2.3.7.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.3.0.
6.4A.2.3.7.4	Test description
Same as in clause 6.4A.2.3.1.4 with following exceptions:
-	Instead of Table 6.4A.2.3.1.4.1-1  use Table 6.4A.2.3.7.4.1-1.
Table 6.4A.2.3.7.4.1-1: Test Configuration Table for 8UL CA
	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] for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Low and High range

	Test CC combination setting as specified in subclause 5.5A.1-1, 5.5A.2-1 and 5.5A.2-2 for the CA Configuration across bandwidth combination sets supported by the UE. 
	Lowest aggregated BW of the CA configuration
Highest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1.
	Lowest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping
	ChBw(MHz)
	RB allocation
	Modulation
	RB allocation (NOTE 1)

	1
	PCC
	Default
	N/A
	DFT-s-OFDM PI/2 BPSK
	 Inner_4RB_Left for PC2, PC3, PC4
Inner_16RB_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	
	SCC6
	
	
	-
	-

	
	SCC7
	
	
	-
	-

	2
	PCC
	
	
	DFT-s-OFDM PI/2 BPSK
	 Inner_4RB_Right for PC2, PC3, PC4
Inner_16RB_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	
	SCC6
	
	
	-
	-

	
	SCC7
	
	
	-
	-

	3
	PCC
	
	
	CP-OFDM QPSK
	 Inner_4RB_Left for PC2, PC3, PC4
Inner_16RB_Left_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	
	SCC6
	
	
	-
	-

	
	SCC7
	
	
	-
	-

	4
	PCC
	
	
	CP-OFDM QPSK
	 Inner_4RB_Right for PC2, PC3, PC4
Inner_16RB_Right_Region2 for PC1

	
	SCC1
	
	
	-
	-

	
	SCC2
	
	
	-
	-

	
	SCC3
	
	
	-
	-

	
	SCC4
	
	
	-
	-

	
	SCC5
	
	
	-
	-

	
	SCC6
	
	
	-
	-

	
	SCC7
	
	
	-
	-

	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:	CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1



6.4A.2.3.7.5	Test requirement
For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.7.5-1 for power class 1 UEs.
Table 6.4A.2.3.7.5-1: Test Requirements for in-band emissions for power class 1
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT

	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 27 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 27 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 17 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	4 dBm ≤ Output power ≤ 17 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.7.5-2 for power class 2 UEs.
Table 6.4A.2.3.7.5-2: Test Requirements for in-band emissions for power class 2
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 16 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 16 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 6 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 6 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage in Table 6.4A.2.3.7.5-3 for power class 3 UEs.
Table 6.4A.2.3.7.5-3: Test Requirements for in-band emissions for power class 3
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT

	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 0 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For Pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.



For power ID1 and ID2, the averaged in-band emissions result, derived in Annex E.4.3 shall not exceed the corresponding values for IQ Image and Carrier Leakage Table 6.4A.2.3.7.5-4 for power class 4 UEs.
Table 6.4A.2.3.7.5-4: Test Requirements for in-band emissions for power class 4
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
+TT
	Any non-allocated RB in allocated component carrier and not allocated component carriers
(NOTE 2)

	IQ Image
	dB
	-25+TT
	Output power > 21 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-20+TT
	Output power ≤ 21 dBm
	

	Carrier leakage
	dBc
	-25+TT
	Output power > 11 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	-20+TT
	-13 dBm ≤ Output power ≤ 11 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 25 dB) and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 9.
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pi/2 BPSK with Spectrum Shaping, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD.
NOTE 3:	Image frequencies for UL CA are specified in relation to either UL or DL carrier frequency.
NOTE 4:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:	The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency, or in the two RBs immediately adjacent to the DC frequency but excluding any allocated RB.
NOTE 6:	LCRB is the Transmission Bandwidth for kth allocated component carrier (see Figure 5.3.3-1Figure 5.3.1-1).
NOTE 7:	EVM is the limit for the modulation format used in the allocated RBs.
NOTE 8:	RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB = 1 or RB = -1 for the first adjacent RB outside of the allocated bandwidth), and may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
NOTE 9:	PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 10:	All powers are EIRP in beam peak direction.





==============================================================
<< End of changes >>
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