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< Unchanged sections omitted >
[bookmark: _Toc21026572][bookmark: _Toc27743816][bookmark: _Toc36196985][bookmark: _Toc36197677][bookmark: _Toc43898342][bookmark: _Toc52550833][bookmark: _Toc58952548][bookmark: _Toc68098199][bookmark: _Toc68098472][bookmark: _Toc68360602][bookmark: _Toc76557687][bookmark: _Toc84435619]6.4.2.2	Carrier leakage
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainty and Test Tolerance are FFS for power class 1, 2 and 4.
· The test case is incomplete for band n259.
6.4.2.2.1	Test purpose
Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes with the sub carriers at its position (if allocated), especially, when their amplitude is small. 
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.
6.4.2.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
6.4.2.2.3	Minimum conformance requirements
Carrier leakage is an additive sinusoid waveform. The carrier leakage requirement is defined for each component carrier. The measurement interval is one slot in the time domain. The relative carrier leakage power is a power ratio of the additive sinusoid waveform to the power in the modulated waveform. 
The requirement is verified with the test metric of Carrier Leakage (Link=TX beam peak direction, Meas=Link angle).
When carrier leakage is contained inside the spectrum confined within the configured UL and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4.2.2.3-1 for power class 1 UEs.
Table 6.4.2.2.3-1: Minimum requirements for relative carrier leakage power for power class 1
	Parameters
	Relative Limit (dBc)

	EIRP > 17 dBm
	-25

	4 dBm ≤ EIRP ≤ 17 dBm
	-20



When carrier leakage is contained inside the spectrum occupied by the configured UL CCs and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4.2.2.3-2 for power class 2.
Table 6.4.2.2.3-2: Minimum requirements for relative carrier leakage power for power class 2
	Parameters
	Relative Limit (dBc)

	EIRP > 6 dBm
	-25

	-13 dBm ≤ EIRP ≤ 6 dBm
	-20



When carrier leakage is contained inside the spectrum occupied by the configured UL CCs and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4.2.2.3-3 for power class 3 UEs.
Table 6.4.2.2.3-3: Minimum requirements for relative carrier leakage power for power class 3
	Parameters
	Relative Limit (dBc)

	EIRP > 0 dBm
	-25

	-13 dBm ≤ EIRP ≤ 0 dBm
	-20



When carrier leakage is contained inside the spectrum occupied by the configured UL CCs and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4.2.2.3-4 for power class 4.
Table 6.4.2.2.3-4: Minimum requirements for relative carrier leakage power for power class 4
	Parameters
	Relative Limit (dBc)

	EIRP > 11 dBm
	-25

	-13 dBm ≤ EIRP ≤11 dBm
	-20



The normative reference for this requirement is TS 38.101-2[3] clause 6.4.2.2.
6.4.2.2.4	Test description
6.4.2.2.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in table 6.4.2.2.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4.2.2.4.1-1: Test Configuration
	Initial Conditions

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

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

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

	Test SCS as specified in Table 5.3.5-1
	LowestHighest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A
	Modulation
	RB allocation (NOTE 1, 3)

	1
	
	DFT-s-OFDM QPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	Test Channel Bandwidths are checked separately for each NR band, which applicable channel bandwidths are specified in Table 5.3.5-1.
NOTE 3:	When the signalled DC carrier position is at  Inner_Partial_Left for PC2, PC3, PC4, use Inner_Partial_Right for UL RB allocation. When the signalled DC carrier position is in Inner_Partial_Left_Region2 for PC1, use Inner_Partial_Right_Region2 for UL RB allocation.



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, in Figure A.3.3.1.1 for TE diagram and section A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.0, C.1, [TBD]C.2 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.[TBD].
4.	The UL Reference Measurement channels are set according to Table 6.4.2.2.4.1-1.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4.2.2.4.3.
7.	In case the parameter 3300 or 3301 is reported from the UE via txDirectCurrentLocation IE, do not proceed to test procedure and mark the test not applicable with reasoning in the test report.
6.4.2.2.4.2	Test procedure
1.	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
12.	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 6.4.2.2.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
23.	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 1) for the UE Tx beam selection to complete.
34.	Send the uplink power control commands to the UE using 1dB power step size appropriate TPC commands in the uplink scheduling information to the UE until to ensure that the UE EIRPTotal = EIRPθ  + EIRPφ measured by the test system is within the Uplink power control window, defined as +MU to +(MU + Uplink power control window size) dB of the target power level is in the range Preq + PW ± PW, where: 
-	Preq is the power level specified in Tables 6.4.2.2.4.2-1 according to the power class. PW is the power window according to Table 6.4.2.1.4.2-3 for the carrier frequency f and the channel bandwidth BW. 
-	MU is the test system uplink absolute power measurement uncertainty and is specified in Table F.1.2-1 for the carrier frequency f and the channel bandwidth BW.
-	Uplink power control window size = 1dB (UE power step size) + 5 dB (UE power step tolerance) + (Test system uplink relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 38.101-1 [2], Table 6.3.4.3-1 and is 5dB for 1dB power step size, and the Test system uplink relative power measurement uncertainty is specified in Table F.1.2-1.
Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
45.	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.
56.	Measure carrier leakage using Global In-Channel Tx-Test (Annex E) for the - and -polarization at the LO position obtained in step 1. For TDD, only slots consisting of only UL symbols are under test. Calculate CarrLeakTotal = CarrLeakθ + CarrLeakφ, where the calculation is based on linear power ratios.
67.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
NOTE 2:	The purpose of the Uplink power control window is to ensure that the actual UE output power is no less than the target power level, and as close as possible to the target power level. The relationship between the Uplink power control window, the target power level and the corresponding possible actual UE Uplink power window is illustrated in Annex F.4.2.

Table 6.4.2.2.4.2-1: UE EIRP Preq (dBm) for carrier leakage
	Power Class
	Preq (dBm) for step 3

	Power Class 1
	17

	Power Class 2
	6

	Power Class 3
	0

	Power Class 4
	11



Table 6.4.2.2.4.2-2: Power Window (dB) for carrier leakageVoid.
TBD
6.4.2.2.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
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,  table 6.4.2.2.5-2 for power class 2, and table 6.4.2.2.5-3 for power class 3 and table 6.4.2.2.5-4. 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 5.3.1-1). 
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.

	LO Leakage
	Parameters
UE EIRP
	Relative limit (dBc)

	
	17 + MU to 17 + (MU + Uplink power control window size) dBm
	-25 + 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 5.3.1-1). 
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 5.3.1-1).
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.

	LO Leakage
	Parameters
UE EIRP
	Relative limit (dBc)

	
	6 + MU to 6 + (MU + Uplink power control window size) dBm
	-25 + 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 5.3.1-1).
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 6.4.2.2.5-3a: 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 5.3.1-1). 
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.

	LO Leakage
	Parameters
UE EIRP
	Relative limit (dBc)

	
	0 + MU to 0 + (MU + Uplink power control window size) dBm
	-25 + 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 5.3.1-1). 
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 6.4.2.2.5-3b: Test Tolerance (carrier leakage for power class 3)
	Test Metric
	FR2a
	FR2b

	Max device size ≤ 30 cm
	3.67 dB
	3.82 dB



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 5.3.1-1). 
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.

	LO Leakage
	Parameters
UE EIRP
	Relative limit (dBc)

	
	11 + MU to 11 + (MU + Uplink power control window size) dBm
	-25 + 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 5.3.1-1). 
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: _Toc36197005][bookmark: _Toc36197697][bookmark: _Toc43898362][bookmark: _Toc52550854][bookmark: _Toc58952569][bookmark: _Toc68098220][bookmark: _Toc68098493][bookmark: _Toc68360623][bookmark: _Toc76557708][bookmark: _Toc84435644]6.4A.2.2	Carrier leakage for CA
Editor’s note: This test is incomplete due to lack of RRC framework for LO position retrieval.
[bookmark: _Toc21026589][bookmark: _Toc27743833][bookmark: _Toc36197006][bookmark: _Toc36197698][bookmark: _Toc43898363][bookmark: _Toc52550855][bookmark: _Toc58952570][bookmark: _Toc68098221][bookmark: _Toc68098494][bookmark: _Toc68360624][bookmark: _Toc76557709][bookmark: _Toc84435645]6.4A.2.2.0	Minimum conformance requirements
6.4A.2.2.0.1	General
Carrier leakage is an additive sinusoid waveform. The carrier leakage requirement is defined for each component carrier and is measured on the component carrier with PRBs allocated. The measurement interval is one slot in the time domain.
Note:	When UE has DL configured for non-contiguous CA, carrier leakage may land outside the spectrum occupied by all configured UL and DL CC.
The relative carrier leakage power is a power ratio of the additive sinusoid waveform and the modulated waveform. The requirement is verified with the test metric of Carrier Leakage (Link=TX beam peak direction, Meas=Link angle).
6.4A.2.2.0.2	Carrier leakage for power class 1
When carrier leakage is contained inside the spectrum occupied by all configured UL and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4A.2.2.0.2-1 for power class 1 UEs.
Table 6.4A.2.2.0.2-1: Minimum requirements for relative carrier leakage for power class 1
	Parameters
	Relative Limit (dBc)

	EIRP > 17 dBm
	-25

	4 dBm ≤ EIRP ≤ 17 dBm
	-20



6.4A.2.2.0.3	Carrier leakage for power class 2
When carrier leakage is contained inside the spectrum occupied by all configured UL and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4A.2.2.0.3-1 for power class 2.
Table 6.4A.2.2.0.3-1: Minimum requirements for relative carrier leakage power class 2
	Parameters
	Relative limit (dBc)

	EIRP > 6 dBm
	-25

	-13 dBm ≤ EIRP ≤ 6 dBm
	-20



6.4A.2.2.0.4	Carrier leakage for power class 3
When carrier leakage is contained inside the spectrum occupied by all configured UL and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4A.2.2.0.4-1 for power class 3 UEs.
Table 6.4A.2.2.0.4-1: Minimum requirements for relative carrier leakage power class 3
	Parameters
	Relative limit (dBc)

	Output power > 0 dBm
	-25

	-13 dBm ≤ Output power EIRP ≤ 0 dBm
	-20



6.4A.2.2.0.5	Carrier leakage for power class 4
When carrier leakage is contained inside the spectrum occupied by all configured UL and DL CCs, the relative carrier leakage power shall not exceed the values specified in Table 6.4A.2.2.0.5-1 for power class 4 UEs.
Table 6.4A.2.2.0.5-1: Minimum requirements for relative carrier leakage power class 4
	Parameters
	Relative limit (dBc)

	Output power > 11 dBm
	-25

	-13 dBm ≤ Output power EIRP ≤ 11 dBm
	-20



[bookmark: _Toc21026595][bookmark: _Toc27743839][bookmark: _Toc36197012][bookmark: _Toc36197704][bookmark: _Toc43898369][bookmark: _Toc52550861][bookmark: _Toc58952576][bookmark: _Toc68098222][bookmark: _Toc68098495][bookmark: _Toc68360625][bookmark: _Toc76557710][bookmark: _Toc84435646]6.4A.2.2.1	Carrier leakage for CA (2UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· This test is incomplete due to lack of RRC framework for LO position retrieval.
· Test procedure is incomplete due to pPower window is TBD for power class 1, 2 and 4.
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA is TBD.
6.4A.2.2.1.1	Test purpose
Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes with the sub carriers at its position (if allocated), especially, when their amplitude is small. 
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.
6.4A.2.2.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 2UL CA.
6.4A.2.2.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.2.0.
6.4A.2.2.1.4	Test description
6.4A.2.2.1.4.1	Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, 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 CA configuration and subcarrier spacing, are shown in table 6.4A.2.2.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4A.2.2.1.4.1-1: Intra-band Contiguous CA 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
	Low and High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in Table 5.5A.1-1 for the CA Configuration across bandwidth combination sets supported by the UE
	Lowest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1
	LowestHighest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 5)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	 Default
	N/A for this test
	DFT-s-OFDM QPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC/CC2
	
	
	
	

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	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.
NOTE 3:	If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated BW, only the combination with the lowest PCC ChBW is tested.
NOTE 4:	When the signalled DC carrier position is at  Inner_Partial_Left for PC2, PC3, PC4, use Inner_Partial_Right for UL RB allocation. When the signalled DC carrier position is in Inner_Partial_Left_Region2 for PC1, use Inner_Partial_Right_Region2 for UL RB allocation.
NOTE 5:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.0, C.1 and C.32.0 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.2.2.1.4.1-1.
5.	Propagation conditions are set according to Annex B.0
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4A.2.2.1.4.3
6.4A.2.2.1.4.2	Test procedure
1.	Retrieve the LO position from the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE.
2.	Configure PCC and SCC according to Annex C.0, C.1, C.2 and Annex 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.2.2.1.4.3.
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.2.2.1.4.1-1. 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 1) for the UE Tx beam selection to complete.
7.	Send uplink power control commands to the UE using 1dB power step size  to ensure that the UE EIRPTotal = EIRPθ  + EIRPφ measured by the test system is within the Uplink power control window, defined as +MU to +(MU + Uplink power control window size) dB of the target power level Preq, where:
-	Preq is the power level specified in Table 6.4.2.2.4.2-1 according to the power class.. 
-	MU is the test system uplink absolute power measurement uncertainty and is specified in Table F.1.2-1 for the carrier frequency f and the channel bandwidth BW.
-	Uplink power control window size = 1dB (UE power step size) + 5 dB (UE power step tolerance) + (Test system uplink relative power measurement uncertainty), where, the UE power step tolerance is specified in TS 38.101-1 [2], Table 6.3.4.3-1 and is 5dB for 1dB power step size, and the Test system uplink relative power measurement uncertainty is specified in Table F.1.2-1.
Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.Send the appropriate TPC commands in the uplink scheduling information to the UE until UE EIRP is in the range Preq + PW ± PW, where Preq is the power level specified in Tables 6.4A.2.2.1.4.2-1 according to the power class. 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 1) 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 carrier leakage on PCC using Global In-Channel Tx-Test (Annex E) for the - and -polarization at the LO position obtained in step 1. For TDD, only slots consisting of only UL symbols are under test. Calculate CarrLeakTotal = CarrLeakθ + CarrLeakφ, 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.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
NOTE 2:	The purpose of the Uplink power control window is to ensure that the actual UE output power is no less than the target power level, and as close as possible to the target power level. The relationship between the Uplink power control window, the target power level and the corresponding possible actual UE Uplink power window is illustrated in Annex F.4.2.

Table 6.4A.2.2.1.4.2-1: UE EIRP Preq (dBm) for carrier leakage
	Power Class
	Preq (dBm) for step 5

	Power Class 1
	17

	Power Class 2
	6

	Power Class 3
	0

	Power Class 4
	11



Table 6.4A.2.2.1.4.2-2: Power Window (dB) for carrier leakage
FFSVoid.
6.4A.2.2.1.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
6.4A.2.2.1.5	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 table 6.4.2.2.5-2 for power class 2, table 6.4.2.2.5-3 for power class 3 and table 6.4.2.2.5-4 for power class 4. Allocated RBs are not under test.
[bookmark: _Toc21026596][bookmark: _Toc27743840][bookmark: _Toc36197013][bookmark: _Toc36197705][bookmark: _Toc43898370][bookmark: _Toc52550862][bookmark: _Toc58952577][bookmark: _Toc68098223][bookmark: _Toc68098496][bookmark: _Toc68360626][bookmark: _Toc76557711][bookmark: _Toc84435647]6.4A.2.2.2	Carrier leakage for CA (3UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· This test is incomplete due to lack of RRC framework for LO position retrieval.
· Power window is TBD for power class 1, 2 and 4.
· Test procedure is incomplete due to power window is TBD
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA is TBD.
6.4A.2.2.2.1	Test purpose
Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes with the sub carriers at its position (if allocated), especially, when their amplitude is small. 
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.
6.4A.2.2.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 3UL CA.
6.4A.2.2.2.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.2.0.
6.4A.2.2.2.4	Test description
Same as in clause 6.4A.2.2.1.4 with the following exceptions: 
- Instead of Table 6.4A.2.2.1.4.1-1→ use Table 6.4A.2.2.2.4-1.
6.4A.2.2.2.4.1	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 CA configuration and subcarrier spacing, are shown in table 6.4A.2.2.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4A.2.2.2.4.1-1: Intra-band Contiguous CA 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
	Low and High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in Table 5.5A.1-1 for the CA Configuration across bandwidth combination sets supported by the UE
	Lowest aggregated BW of the CA configuration

	Test SCS as specified in Table 5.3.5-1
	LowestHighest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 5)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	 Default
	N/A for this test
	DFT-s-OFDM QPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC/CC2
	
	
	
	

	
	SCC/CC3
	
	
	
	

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	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.
NOTE 3:	If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated BW, only the combination with the lowest PCC ChBW is tested.
NOTE 4:	When the signalled DC carrier position is at  Inner_Partial_Left for PC2, PC3, PC4, use Inner_Partial_Right for UL RB allocation. When the signalled DC carrier position is in Inner_16RB_Left_Region2 for PC1, use Inner_16RB_Right_Region2 for UL RB allocation.
NOTE 5:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.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.2.2.2.4.1-1.
5.	Propagation conditions are set according to Annex B.0
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4A.2.2.2.4.3
6.4A.2.2.2.4.2	Test procedure
1.	Configure PCC and SCCs according to Annex C.0, C.1, C.2 and Annex C.3.0 for all downlink physical channels.
2.	The SS shall configure SCCs 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.2.2.2.4.3.
3.	SS activates SCCs 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).
4.	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.2.2.2.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
5.	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 1) for the UE Tx beam selection to complete.
6.	Send the appropriate TPC commands in the uplink scheduling information to the UE until UE EIRP is in the range Preq + PW ± PW, where Preq is the power level specified in Tables 6.4A.2.2.2.4.2-1 according to the power class. 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 1) for the UE Tx beam selection to complete.
7.	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.
8.	Measure carrier leakage on PCC using Global In-Channel Tx-Test (Annex E) for the - and -polarization. For TDD, only slots consisting of only UL symbols are under test.
9.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
Table 6.4A.2.2.2.4.2-1: UE EIRP Preq (dBm) for carrier leakage
	Power Class
	Preq (dBm) for step 5

	Power Class 1
	17

	Power Class 2
	6

	Power Class 3
	0

	Power Class 4
	11



Table 6.4A.2.2.2.4.2-2: Power Window (dB) for carrier leakage
TBD
6.4A.2.2.2.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
6.4A.2.2.2.5	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, table 6.4.2.2.5-2 for power class 2, table 6.4.2.2.5-3 for power class 3 and table 6.4.2.2.5-4 for power class 4. Allocated RBs are not under test.
[bookmark: _Toc21026597][bookmark: _Toc27743841][bookmark: _Toc36197014][bookmark: _Toc36197706][bookmark: _Toc43898371][bookmark: _Toc52550863][bookmark: _Toc58952578][bookmark: _Toc68098224][bookmark: _Toc68098497][bookmark: _Toc68360627][bookmark: _Toc76557712][bookmark: _Toc84435648]6.4A.2.2.3	Carrier leakage for CA (4UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· This test is incomplete due to lack of RRC framework for LO position retrieval.
· Test procedure is incomplete due to power window is TBDPower window is TBD for power class 1, 2 and 4.
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA is TBD.
6.4A.2.2.3.1	Test purpose
Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes with the sub carriers at its position (if allocated), especially, when their amplitude is small. 
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.
6.4A.2.2.3.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 4UL CA.
6.4A.2.2.3.3	Minimum conformance requirements
The normative reference for this requirement is TS 38.101-2 [3] clause 6.4A.2.2.
6.4A.2.2.3.4	Test description
Same as in clause 6.4A.2.2.1.4 with the following exceptions: 
- Instead of Table 6.4A.2.2.1.4.1-1→ use Table 6.4A.2.2.3.4-1.

6.4A.2.2.3.4.1	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 CA configuration and subcarrier spacing, are shown in table 6.4A.2.2.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4A.2.2.3.4.1-1: Intra-band Contiguous CA 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 SCC are mapped onto physical frequencies according to Table 6.1-2
	Low and High range

	Test CC Combination setting (aggregated BW of the CA configuration) as specified in Table 5.5A.1-1 for the CA Configuration across bandwidth combination sets supported by the UE
	Lowest aggregated BW

	Test SCS as specified in Table 5.3.5-1
	LowestHighest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 5)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	50
	N/A for this test
	DFT-s-OFDM QPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC/CC2
	50
	
	DFT-s-OFDM QPSK
	

	
	SCC/CC3
	50
	
	DFT-s-OFDM QPSK
	

	
	SCC/CC4
	50
	
	DFT-s-OFDM QPSK
	

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 or Table 6.1-2 for PC1.
NOTE 2:	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.
NOTE 3:	If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated BW, only the combination with the lowest PCC ChBW is tested.
NOTE 4:	When the signalled DC carrier position is at  Inner_Partial_Left for PC2, PC3, PC4, use Inner_Partial_Right for UL RB allocation. When the signalled DC carrier position is in Inner_Partial_Left_Region2 for PC1, use Inner_Partial_Right_Region2 for UL RB allocation.
NOTE 5:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS38.508-1 [10].



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.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.2.2.3.4.1-1.
5.	Propagation conditions are set according to Annex B.0
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.4A.2.2.3.4.3
6.4A.2.2.3.4.2	Test procedure
1.	Configure PCC and SCCs according to Annex C.0, C.1, C.2 and Annex C.3.0 for all downlink physical channels.
2.	The SS shall configure SCCs 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.2.2.3.4.3.
3.	SS activates SCCs 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).
4.	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.2.2.3.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
5.	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 1) for the UE Tx beam selection to complete.
6.	Send the appropriate TPC commands in the uplink scheduling information to the UE until UE EIRP is in the range Preq + PW ± PW, where Preq is the power level specified in Tables 6.4A.2.2.3.4.2-1 according to the power class. 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 1) for the UE Tx beam selection to complete.
7.	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.
8.	Measure carrier leakage on PCC using Global In-Channel Tx-Test (Annex E) for the - and -polarization. For TDD, only slots consisting of only UL symbols are under test.
9.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
Table 6.4A.2.2.3.4.2-1: UE EIRP Preq (dBm) for carrier leakage
	Power Class
	Preq (dBm) for step 5

	Power Class 1
	17

	Power Class 2
	6

	Power Class 3
	0

	Power Class 4
	11



Table 6.4A.2.2.3.4.2-2: Power Window (dB) for carrier leakage
FFS
6.4A.2.2.3.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
6.4A.2.2.3.5	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, table 6.4.2.2.5-2 for power class 2, table 6.4.2.2.5-3 for power class 3 and table 6.4.2.2.5-4 for power class 4. Allocated RBs are not under test.
[bookmark: _Toc43898372][bookmark: _Toc52550864][bookmark: _Toc58952579][bookmark: _Toc68098225][bookmark: _Toc68098498][bookmark: _Toc68360628][bookmark: _Toc76557713][bookmark: _Toc84435649]6.4A.2.2.4	Carrier leakage for CA (5UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· This test is incomplete due to lack of RRC framework for LO position retrieval.
· Power window is TBD for power class 1, 2 and 4.Test procedure is incomplete due to power window is TBD
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA is TBD.
6.4A.2.2.4.1	Test purpose
Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes with the sub carriers at its position (if allocated), especially, when their amplitude is small. 
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.
6.4A.2.2.4.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 5UL CA.
6.4A.2.2.4.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.2.0.
6.4A.2.2.4.4	Test description
Same as in clause 6.4A.2.2.1.4 with the following exceptions: 
- Instead of Table 6.4A.2.2.1.4.1-1→ use Table 6.4A.2.2.4.4-1.

6.4A.2.2.4.4.1	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 CA configuration and subcarrier spacing, are shown in table 6.4A.2.2.4.4.1-1. 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.2.2.4.4.1-1: Intra-band Contiguous CA 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 (aggregated BW of the CA configuration) as specified in Table 5.5A.1-1 for the CA Configuration across bandwidth combination sets supported by the UE
	Lowest aggregated BW

	Test SCS as specified in Table 5.3.5-1
	LowestHighest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 5)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	50
	N/A for this test
	DFT-s-OFDM QPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC/CC2
	50
	
	-
	-

	
	SCC/CC3
	50
	
	-
	-

	
	SCC/CC4
	50
	
	-
	-

	
	SCC/CC5
	50
	
	-
	-

	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.
NOTE 3:	If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated BW, only the combination with the lowest PCC ChBW is tested.
NOTE 4:	When the signalled DC carrier position is at  Inner_Partial_Left for PC2, PC3, PC4, use Inner_Partial_Right for UL RB allocation. When the signalled DC carrier position is in Inner_Partial_Left_Region2 for PC1, use Inner_Partial_Right_Region2 for UL RB allocation.
NOTE 5:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS 38.508-1 [10].



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.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.2.2.4.4.1-1.
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.2.2.4.4.3
6.4A.2.2.4.4.2	Test procedure
1.	Configure PCC and SCCs according to Annex C.0, C.1, C.2 and Annex C.3.0 for all downlink physical channels.
2.	The SS shall configure SCCs 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.2.2.4.4.3.
3.	SS activates SCCs 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).
4.	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.2.2.4.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
5.	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 1) for the UE Tx beam selection to complete.
6.	Send the appropriate TPC commands in the uplink scheduling information to the UE until UE EIRP is in the range Preq + PW ± PW, where Preq is the power level specified in Table 6.4A.2.2.4.4.2-1 according to the power class. PW is the power window according to Table 6.4A.2.2.4.4.2-2 for the carrier frequency f and the channel bandwidth BW. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
7.	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.
8.	Measure carrier leakage on PCC using Global In-Channel Tx-Test (Annex E) for the - and -polarization. For TDD, only slots consisting of only UL symbols are under test.
9.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
Table 6.4A.2.2.4.4.2-1: UE EIRP Preq (dBm) for carrier leakage
	Power Class
	Preq (dBm) for step 5

	Power Class 1
	17

	Power Class 2
	6

	Power Class 3
	0

	Power Class 4
	11



Table 6.4A.2.2.4.4.2-2: Power Window (dB) for carrier leakage
TBD
6.4A.2.2.4.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
6.4A.2.2.4.5	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, table 6.4.2.2.5-2 for power class 2, table 6.4.2.2.5-3 for power class 3 and table 6.4.2.2.5-4 for power class 4. Allocated RBs are not under test.
[bookmark: _Toc43898373][bookmark: _Toc52550865][bookmark: _Toc58952580][bookmark: _Toc68098226][bookmark: _Toc68098499][bookmark: _Toc68360629][bookmark: _Toc76557714][bookmark: _Toc84435650]6.4A.2.2.5	Carrier leakage for CA (6UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· This test is incomplete due to lack of RRC framework for LO position retrieval.

· Power window is TBD for power class 1, 2 and 4.Test procedure is incomplete due to power window is TBD
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA is TBD.
6.4A.2.2.5.1	Test purpose
Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes with the sub carriers at its position (if allocated), especially, when their amplitude is small. 
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.
6.4A.2.2.5.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 6UL CA.
6.4A.2.2.5.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.2.0.
6.4A.2.2.5.4	Test description
Same as in clause 6.4A.2.2.1.4 with the following exceptions: 
- Instead of Table 6.4A.2.2.1.4.1-1→ use Table 6.4A.2.2.5.4-1.

6.4A.2.2.5.4.1	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 CA configuration and subcarrier spacing, are shown in table 6.4A.2.2.5.4.1-1. 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.2.2.5.4.1-1: Intra-band Contiguous CA 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 (aggregated BW of the CA configuration) as specified in Table 5.5A.1-1 for the CA Configuration across bandwidth combination sets supported by the UE
	Lowest aggregated BW

	Test SCS as specified in Table 5.3.5-1
	LowestHighest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 5)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	50
	N/A for this test
	DFT-s-OFDM QPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC/CC2
	50
	
	-
	-

	
	SCC/CC3
	50
	
	-
	-

	
	SCC/CC4
	50
	
	-
	-

	
	SCC/CC5
	50
	
	-
	-

	
	SCC/CC6
	50
	
	-
	-

	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.
NOTE 3:	If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated BW, only the combination with the lowest PCC ChBW is tested.
NOTE 4:	When the signalled DC carrier position is at  Inner_Partial_Left for PC2, PC3, PC4, use Inner_Partial_Right for UL RB allocation. When the signalled DC carrier position is in Inner_Partial_Left_Region2 for PC1, use Inner_Partial_Right_Region2 for UL RB allocation.
NOTE 5:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS 38.508-1 [10].



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.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.2.2.5.4.1-1.
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.2.2.5.4.3
6.4A.2.2.5.4.2	Test procedure
1.	Configure PCC and SCCs according to Annex C.0, C.1, C.2 and Annex C.3.0 for all downlink physical channels.
2.	The SS shall configure SCCs 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.2.2.5.4.3.
3.	SS activates SCCs 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).
4.	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.2.2.5.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
5.	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 1) for the UE Tx beam selection to complete.
6.	Send the appropriate TPC commands in the uplink scheduling information to the UE until UE EIRP is in the range Preq + PW ± PW, where Preq is the power level specified in Table 6.4A.2.2.5.4.2-1 according to the power class. PW is the power window according to Table 6.4A.2.2.5.4.2-2 for the carrier frequency f and the channel bandwidth BW. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
7.	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.
8.	Measure carrier leakage on PCC using Global In-Channel Tx-Test (Annex E) for the - and -polarization. For TDD, only slots consisting of only UL symbols are under test.
9.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
Table 6.4A.2.2.5.4.2-1: UE EIRP Preq (dBm) for carrier leakage
	Power Class
	Preq (dBm) for step 5

	Power Class 1
	17

	Power Class 2
	6

	Power Class 3
	0

	Power Class 4
	11



Table 6.4A.2.2.5.4.2-2: Power Window (dB) for carrier leakage
TBD
6.4A.2.2.5.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
6.4A.2.2.5.5	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, table 6.4.2.2.5-2 for power class 2, table 6.4.2.2.5-3 for power class 3 and table 6.4.2.2.5-4 for power class 4. Allocated RBs are not under test.
[bookmark: _Toc43898374][bookmark: _Toc52550866][bookmark: _Toc58952581][bookmark: _Toc68098227][bookmark: _Toc68098500][bookmark: _Toc68360630][bookmark: _Toc76557715][bookmark: _Toc84435651]6.4A.2.2.6	Carrier leakage for CA (7UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· This test is incomplete due to lack of RRC framework for LO position retrieval.
· Power window is TBD for power class 1, 2 and 4.Test procedure is incomplete due to power window is TBD
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA is TBD.
6.4A.2.2.6.1	Test purpose
Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes with the sub carriers at its position (if allocated), especially, when their amplitude is small. 
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.
6.4A.2.2.6.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 7UL CA.
6.4A.2.2.6.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.2.0.
6.4A.2.2.6.4	Test description
Same as in clause 6.4A.2.2.1.4 with the following exceptions: 
- Instead of Table 6.4A.2.2.1.4.1-1→ use Table 6.4A.2.2.6.4-1.

6.4A.2.2.6.4.1	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 CA configuration and subcarrier spacing, are shown in table 6.4A.2.2.6.4.1-1. 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.2.2.6.4.1-1: Intra-band Contiguous CA 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 (aggregated BW of the CA configuration) as specified in Table 5.5A.1-1 for the CA Configuration across bandwidth combination sets supported by the UE
	Lowest aggregated BW

	Test SCS as specified in Table 5.3.5-1
	LowestHighest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 5)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	50
	N/A for this test
	DFT-s-OFDM QPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC/CC2
	50
	
	-
	-

	
	SCC/CC3
	50
	
	-
	-

	
	SCC/CC4
	50
	
	-
	-

	
	SCC/CC5
	50
	
	-
	-

	
	SCC/CC6
	50
	
	-
	-

	
	SCC/CC7
	50
	
	-
	-

	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.
NOTE 3:	If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated BW, only the combination with the lowest PCC ChBW is tested.
NOTE 4:	When the signalled DC carrier position is at  Inner_Partial_Left for PC2, PC3, PC4, use Inner_Partial_Right for UL RB allocation. When the signalled DC carrier position is in Inner_Partial_Left_Region2 for PC1, use Inner_Partial_Right_Region2 for UL RB allocation.
NOTE 5:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS 38.508-1 [10].



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.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.2.2.6.4.1-1.
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.2.2.6.4.3
6.4A.2.2.6.4.2	Test procedure
1.	Configure PCC and SCCs according to Annex C.0, C.1, C.2 and Annex C.3.0 for all downlink physical channels.
2.	The SS shall configure SCCs 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.2.2.6.4.3.
3.	SS activates SCCs 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).
4.	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.2.2.6.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
5.	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 1) for the UE Tx beam selection to complete.
6.	Send the appropriate TPC commands in the uplink scheduling information to the UE until UE EIRP is in the range Preq + PW ± PW, where Preq is the power level specified in Table 6.4A.2.2.6.4.2-1 according to the power class. PW is the power window according to Table 6.4A.2.2.6.4.2-2 for the carrier frequency f and the channel bandwidth BW. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
7.	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.
8.	Measure carrier leakage on PCC using Global In-Channel Tx-Test (Annex E) for the - and -polarization. For TDD, only slots consisting of only UL symbols are under test.
9.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
Table 6.4A.2.2.6.4.2-1: UE EIRP Preq (dBm) for carrier leakage
	Power Class
	Preq (dBm) for step 5

	Power Class 1
	17

	Power Class 2
	6

	Power Class 3
	0

	Power Class 4
	11



Table 6.4A.2.2.6.4.2-2: Power Window (dB) for carrier leakage
FFS
6.4A.2.2.6.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
6.4A.2.2.6.5	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, table 6.4.2.2.5-2 for power class 2, table 6.4.2.2.5-3 for power class 3 and table 6.4.2.2.5-4 for power class 4. Allocated RBs are not under test.
[bookmark: _Toc43898375][bookmark: _Toc52550867][bookmark: _Toc58952582][bookmark: _Toc68098228][bookmark: _Toc68098501][bookmark: _Toc68360631][bookmark: _Toc76557716][bookmark: _Toc84435652]6.4A.2.2.7	Carrier leakage for CA (8UL CA)
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· This test is incomplete due to lack of RRC framework for LO position retrieval.

· Power window is TBD for power class 1, 2 and 4.Test procedure is incomplete due to power window is TBD
· Measurement Uncertainties and Test Tolerances for intra-band contiguous CA is TBD.
6.4A.2.2.7.1	Test purpose
Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes with the sub carriers at its position (if allocated), especially, when their amplitude is small. 
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.
6.4A.2.2.7.2	Test applicability
This test case applies to all types of NR UE release 15 and forward that supports FR2 8UL CA.
6.4A.2.2.7.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 6.4A.2.2.0.
6.4A.2.2.7.4	Test description
Same as in clause 6.4A.2.2.1.4 with the following exceptions: 
- Instead of Table 6.4A.2.2.1.4.1-1→ use Table 6.4A.2.2.7.4-1.
6.4A.2.2.7.4.1	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 CA configuration and subcarrier spacing, are shown in table 6.4A.2.2.7.4.1-1. 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.2.2.7.4.1-1: Intra-band Contiguous CA 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 (aggregated BW of the CA configuration) as specified in Table 5.5A.1-1 for the CA Configuration across bandwidth combination sets supported by the UE
	Lowest aggregated BW

	Test SCS as specified in Table 5.3.5-1
	LowestHighest

	Test Parameters

	CA Configuration / Aggregated BW
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC & Mapping (NOTE 5)
	CBW (MHz)
	RB allocation
	Modulation
	RB allocation
(NOTE 1)

	1
	PCC/CC1
	50
	N/A for this test
	DFT-s-OFDM QPSK
	 Inner_Partial_Left for PC2, PC3, PC4
Inner_Partial_Left_Region2 for PC1

	
	SCC/CC2
	50
	
	-
	-

	
	SCC/CC3
	50
	
	-
	-

	
	SCC/CC4
	50
	
	-
	-

	
	SCC/CC5
	50
	
	-
	-

	
	SCC/CC6
	50
	
	-
	-

	
	SCC/CC7
	50
	
	-
	-

	
	SCC/CC8
	50
	
	-
	-

	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.
NOTE 3:	If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated BW, only the combination with the lowest PCC ChBW is tested.
NOTE 4:	When the signalled DC carrier position is at  Inner_Partial_Left for PC2, PC3, PC4, use Inner_Partial_Right for UL RB allocation. When the signalled DC carrier position is in Inner_Partial_Left_Region2 for PC1, use Inner_Partial_Right_Region2 for UL RB allocation.
NOTE 5:	PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or CCj frequencies defined in TS 38.508-1 [10].



1.	Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.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.2.2.7.4.1-1.
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.2.2.7.4.3
6.4A.2.2.7.4.2	Test procedure
1.	Configure PCC and SCCs according to Annex C.0, C.1, C.2 and Annex C.3.0 for all downlink physical channels.
2.	The SS shall configure SCCs 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.2.2.7.4.3.
3.	SS activates SCCs 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).
4.	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.2.2.7.4.1-1. 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 1) for the UE Tx beam selection to complete.
5.	Send the appropriate TPC commands in the uplink scheduling information to the UE until UE EIRP is in the range Preq + PW ± PW, where Preq is the power level specified in Table 6.4A.2.2.7.4.2-1 according to the power class. PW is the power window according to Table 6.4A.2.2.7.4.2-2 for the carrier frequency f and the channel bandwidth BW. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
7.	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.
8.	Measure carrier leakage on PCC using Global In-Channel Tx-Test (Annex E) for the - and -polarization. For TDD, only slots consisting of only UL symbols are under test.
9.	SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3.
NOTE 1:	The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1.
Table 6.4A.2.2.7.4.2-1: UE EIRP Preq (dBm) for carrier leakage
	Power Class
	Preq (dBm) for step 5

	Power Class 1
	17

	Power Class 2
	6

	Power Class 3
	0

	Power Class 4
	11



Table 6.4A.2.2.7.4.2-2: Power Window (dB) for carrier leakage
FFS
6.4A.2.2.7.4.3	Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.
6.4A.2.2.7.5	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, table 6.4.2.2.5-2 for power class 2, table 6.4.2.2.5-3 for power class 3 and table 6.4.2.2.5-4 for power class 4. Allocated RBs are not under test.
< Unchanged sections omitted >
[bookmark: _Toc21026828][bookmark: _Toc27744126][bookmark: _Toc36197297][bookmark: _Toc36197989]F.1.2	Measurement of transmitter
Table F.1.2-1: Maximum Test System Uncertainty (MTSU) for transmitter tests
	Sub clause
	Maximum Test System Uncertainty
	Derivation of MTSU

	6.2.1.1 UE maximum output power (EIRP)
	PC3
Minimum peak EIRP, Max EIRP
Max Device size ≤ 30 cm
±4.89 dB (FR2a, NTC testing)
±5.09 dB (FR2b, NTC testing)
±5.17 dB (FR2a, ETC testing)
±5.37 dB (FR2b, ETC testing)
	MTSU = 1.00 x MU (from Table B.3-2-2 in TR 38.903)

	< Unchanged rows omitted >

	6.4.2.1 Error vector magnitude
	TBD
	

	6.4.2.2 Carrier leakage
	TBDPC3
Max Device size ≤ 30 cm

±5.64 dB (FR2a)
±5.87 dB (FR2b)

uplink absolute power measurement uncertainty: 6.15 dB (FR2a & FR2b, NTC testing)
uplink relative power measurement uncertainty: 1.4 dB (FR2a & FR2b, NTC testing)
	MTSU = 1.00 x MU (from Table B.3-2-2 in TR 38.903)

	6.4.2.3 In-band emissions
	TBD
	

	6.4.2.4 EVM equalizer spectrum flatness
	TBD
	

	6.4.2.5 EVM equalizer spectrum flatness for BPSK modulation
	TBD
	

	< Unchanged rows omitted >

	NOTE 1: FR2a: 23.45GHz ≤ f ≤ 32.125GHz
FR2b: 32.125GHz ≤ f ≤ 40.8GHz
FR2c: 40.8GHz ≤ f ≤ 44.3GHz



< Unchanged sections omitted >
[bookmark: _Toc21026833][bookmark: _Toc27744131][bookmark: _Toc36197302][bookmark: _Toc36197994]F.3.2	Measurement of transmitter
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Influence of noise is subtracted from MTSU before calculating the TT for lower limit Tx test cases.
Table F.3.2-1: Derivation of Test Requirements (Transmitter tests)
	Sub clause
	Test Tolerance (TT)
	Formula for test requirement

	6.2.1.1 UE maximum output power (EIRP)
	PC3
Minimum peak EIRP
IFF (Max Device size ≤ 30 cm)
2.87 dB (FR2a), NTC
2.87 dB (FR2b), NTC
3.04 dB (FR2a, ETC)
3.04 dB (FR2b, ETC)


Max EIRP
0 dB
	Minimum peak EIRP
TT = 0.60 x (MTSUIFF - 0.1) (FR2a)
TT = 0.60 x (MTSUIFF - 0.3) (FR2b)

	< Unchanged rows omitted >

	6.4.2.1 Error vector magnitude
	0%, up to 64QAM
	Minimum requirement + TT

	6.4.2.2 Carrier leakage
	IFF (Max Device size ≤ 30 cm)
FR2a:
±3.67 dB (BW ≤ 400MHz)

FR2b:
±3.82 dB (BW ≤ 400MHz)TBD
	TT = 0.65 x MTSUIFF 

	6.4.2.3 In-band emissions
	TBD
	

	6.4.2.4 EVM equalizer spectrum flatness
	TBD
	

	6.4.2.5 EVM equalizer spectrum flatness for BPSK modulation
	TBD
	

	< Unchanged rows omitted >

	NOTE 1:	FR2a: 23.45GHz ≤ f ≤ 32.125GHz
FR2b: 32.125GHz ≤ f ≤ 40.8GHz
FR2c: 40.8GHz ≤ f ≤ 44.3GHz



[bookmark: _Toc295927248]< Unchanged sections omitted >
[bookmark: _Toc21026834][bookmark: _Toc27744132][bookmark: _Toc36197303][bookmark: _Toc36197995][bookmark: _Toc27478781][bookmark: _Toc36227495]F.3.3	Measurement of receiver
Table F.3.3-1: Derivation of Test Requirements (Receiver tests)
	Sub clause
	Test Tolerance (TT)
	Formula for test requirement

	7.3.2 Reference sensitivity power level
	PC3
IFF (Max Device size ≤ 30 cm)
2.34 dB (FR2a, FR2b, NTC)
2.45 dB (FR2a, FR2b, ETC)
	TT = 0.45 x MTSUIFF

	7.3A.2.1 Reference sensitivity power level for CA (2DL CA)
	Intra-band contiguous CA
Maximum aggregated BW ≤ 400MHz
Same as 7.3.2 for each component carrier

Maximum aggregated BW > 400MHz
TBD

Intra-band non-contiguous, Inter-band CA
TBD
	

	7.3A.2.2 Reference sensitivity power level for CA (3DL CA)
	Intra-band contiguous CA
Maximum aggregated BW ≤ 400MHz
Same as 7.3.2 for each component carrier

Maximum aggregated BW > 400MHz
TBD

Intra-band non-contiguous, Inter-band CA
TBD
	

	7.3A.2.3 Reference sensitivity power level for CA (4DL CA)
	Intra-band contiguous CA
Maximum aggregated BW ≤ 400MHz
Same as 7.3.2 for each component carrier

Maximum aggregated BW > 400MHz
TBD

Intra-band non-contiguous, Inter-band CA
TBD
	

	7.3.4 EIS spherical coverage
	IFF (Max Device size ≤ 30 cm, FR2a, FR2b)
2.21 dB
	PC3
TT = 0.45 x MTSUIFF

	7.4 Maximum input level
	TBD
	

	7.5 Adjacent channel selectivity
	0 dB
	Wanted signal power + TT

T-put limit unchanged

	7.6.2 In-band blocking
	0 dB
	Wanted signal power + TT

T-put limit unchanged

	7.9 Spurious emissions
	0 dB
	Minimum requirement + TT

T-put limit unchanged

	NOTE 1:	FR2a, FR2b and FR2c are specified in Table F.3.2-1.


F.4	Uplink power window
[bookmark: _Toc27478782][bookmark: _Toc36227496]F.4.1	Introduction
A number of Tx and Rx Test cases set the UE uplink power to be within a defined window to ensure the test is carried out in the intended conditions. This clause gives the method for calculating the uplink power window used in Tx test cases and Rx Test cases.
[bookmark: _Toc27478783][bookmark: _Toc36227497]F.4.2	Setting the power window above a requirement
The method used to derive the uplink power window for NR FR2 is defined in TS 38.521-3 [14] clause F.4.2.2.
[bookmark: _Toc27478785][bookmark: _Toc36227499]F.4.3	Setting the power window below a requirement
The method used to derive the uplink power window for NR FR2 is defined in TS 38.521-3 [14] clause F.4.3.2.
[bookmark: _Toc27478787][bookmark: _Toc36227501]F.4.4	Setting the power window centred on a target value
The method used to derive the uplink power window for NR FR2 is defined in TS 38.521-3 [14] clause F.4.4.2.

< End of changes >
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