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< Unchanged sections omitted >
6.4.2.2	Carrier leakage
[bookmark: _Toc27478047][bookmark: _Toc36226740][bookmark: _Toc44324025][bookmark: _Toc52990218][bookmark: _Toc60823417][bookmark: _Toc60825339]6.4.2.2.1	Test purpose
Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency or centre frequency of aggregated transmission bandwidth configuration. It is an interference of approximately constant amplitude and independent of the amplitude of the wanted signal. 
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.
[bookmark: _Toc27478048][bookmark: _Toc36226741][bookmark: _Toc44324026][bookmark: _Toc52990219][bookmark: _Toc60823418][bookmark: _Toc60825340]6.4.2.2.2	Test applicability
This test case applies to all types of NR Power Class 1 UE release 15 and forward.
This test case applies to all types of NR Power Class 2 and Power Class 3 UE release 15 and forward that don't support Tx diversity..
[bookmark: _Toc27478049][bookmark: _Toc36226742][bookmark: _Toc44324027][bookmark: _Toc52990220][bookmark: _Toc60823419][bookmark: _Toc60825341]6.4.2.2.3	Minimum conformance requirements
Carrier leakage is an additive sinusoid waveform whose frequency is the same as the modulated waveform carrier frequency. The measurement interval is one slot in the time domain.
In the case that uplink sharing, the carrier leakage may have 7.5 kHz shift with the carrier frequency.
The relative carrier leakage power is a power ratio of the additive sinusoid waveform and the modulated waveform. The relative carrier leakage power shall not exceed the values specified in Table 6.4.2.2.3-1.
Table 6.4.2.2.3-1: Requirements for Carrier Leakage
	Parameter
	Relative Limit (dBc)

	Output power > 10 dBm 
	-28

	0 dBm ≤ Output power ≤ 10 dBm
	-25

	-30 dBm ≤ Output power < 0 dBm
	-20

	-40 dBm ≤ Output power < -30 dBm
	-10



The normative reference for this requirement is TS 38.101-1 [2] clause 6.4.2.2.
[bookmark: _Toc27478050][bookmark: _Toc36226743][bookmark: _Toc44324028][bookmark: _Toc52990221][bookmark: _Toc60823420][bookmark: _Toc60825342]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 and downlink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3. 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 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Mid

	Test SCS as specified in Table 5.3.5-1
	Lowest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

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

	1
	
	DFT-s-OFDM QPSK
	Inner_1RB_Left

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1.
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 reported DC carrier position is at Inner_1RB_Left, use Inner_1RB_Right for UL RB allocation.



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, in Figure A.3.1.1.1 for TE diagram and section A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [5] subclause 4.4.3.
3.	Downlink signals are initially set up according to AnnexC.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, G.3.0.
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 [5] 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
[bookmark: _Hlk523356272]1.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4.2.2.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
2.	Send uplink power control commands to the UE using 1dB power step size to ensure that the UE output power 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 10 dBm, where:
-	MU is the test system uplink 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) + 0.7 dB (UE power step tolerance) + (Test system 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 0.7dB for 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.2-1.
3.	Measure carrier leakage using Global In-Channel Tx-Test (Annex E). For TDD, only slots consisting of only UL symbols are under test.
4.	Send uplink power control commands to the UE using 1dB power step size to ensure that the UE output power 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 0 dBm, where MU and Uplink power control window size are defined above.
5.	Measure carrier leakage using Global In-Channel Tx-Test (Annex E). For TDD, only slots consisting of only UL symbols are under test.
6.	Send uplink power control commands to the UE using 1dB power step size to ensure that the UE output power 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 -30 dBm, where MU and Uplink power control window size are defined above.
7.	Measure carrier leakage using Global In-Channel Tx-Test (Annex E). For TDD, only slots consisting of only UL symbols are under test.
8.	Send uplink power control commands to the UE using 1dB power step size to ensure that the UE output power 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 Pmin, where MU and Uplink power control window size are defined above, Pmin is the minimum output power according to Table 6.3.1.3-1.
9.	Measure carrier leakage using Global In-Channel Tx-Test (Annex E). For TDD, only slots consisting of only UL symbols are under test.
NOTE:	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: Void
Table 6.4.2.1.4.2-2: Void
6.4.2.2.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 with the following exception:
Table 6.4.2.2.4.3-1: PUSCH-Config
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED


[bookmark: _Toc27478051][bookmark: _Toc36226744][bookmark: _Toc44324029][bookmark: _Toc52990222][bookmark: _Toc60823421][bookmark: _Toc60825343]
Table 6.4.2.2.4.3-2: CellGroupConfig
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-19

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  reportUplinkTxDirectCurrent
	true
	
	

	}
	
	
	



6.4.2.2.5	Test requirement
In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation IE, carrier leakage measurement requirement shall be waived. Otherwise, Eeach of the n carrier leakage results, derived in Annex E.3.1, shall not exceed the values in table 6.4.2.2.5-1. Allocated RBs are not under test.
Table 6.4.2.2.5-1: Test requirements for Relative Carrier Leakage Power
	Parameters
UE output power
	Relative limit (dBc)

	10 + MU to 10 + (MU + Uplink power control window size) dBm
	-28 + TT

	0 + MU to 0 + (MU + Uplink power control window size) dBm
	-25 + TT

	-30 + MU to -30 + (MU + Uplink power control window size) dBm
	-20 + TT

	Pmin + MU to Pmin + (MU + Uplink power control window size) dBm
	-10 + 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 depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed either in the RBs containing the carrier leakage frequency, or in the two RBs immediately adjacent to the carrier leakage frequency but excluding any allocated RB. 

NOTE 3:	 is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 4:	MU is the test system uplink power measurement uncertainty and is specified in Table F.1.2-1 for the carrier frequency f and the channel bandwidth BW.
NOTE 5:	Uplink power control window size = 1dB (UE power step size) + 0.7dB (UE power step tolerance) + (Test system 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 0.7dB for 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.2-1.
NOTE 6:	Test tolerance TT = 0.8 dB.
NOTE 7:	Pmin is the minimum output power according to Table 6.3.1.3-1.



< Unchanged sections omitted >
6.4F.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 6.4F.2.2.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.4F.2.2.4.1-1: Test Configuration
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Mid

	Test SCS as specified in Table 5.3.5-1
	Lowest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

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

	1
	
	DFT-s-OFDM QPSK
	Inner_1RB_Left

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1.
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 reported DC carrier position is at Inner_1RB_Left, use Inner_1RB_Right for UL RB allocation.



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, in Figure A.3.1.1.1 for TE diagram and section A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [5] subclause 4.4.3.
3.	Downlink signals are initially set up according to AnnexC.0, C.1, C.2 and uplink signals according to Annex G.0, G.1, G.2, G.3.0.
4.	The UL Reference Measurement channels are set according to Table 6.4F.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 [5] clause 4.5. Message contents are defined in clause 6.4F.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.
< Unchanged sections omitted >
6.4F.2.2.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 with the following exception:
Table 6.4F.2.2.4.3-1: PUSCH-Config
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED



Table 6.4F.2.2.4.3-2: CellGroupConfig
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-19

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  reportUplinkTxDirectCurrent
	true
	
	

	}
	
	
	



6.4F.2.2.5	Test requirement
In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation IE, carrier leakage measurement requirement shall be waived. Otherwise, Eeach of the n carrier leakage results, derived in Annex E.3.1, shall not exceed the values in table 6.4F.2.2.5-1. Allocated RBs are not under test.
Table 6.4F.2.2.5-1: Test requirements for Relative Carrier Leakage Power
	Parameters
UE output power
	Relative limit (dBc)

	10 + MU to 10 + (MU + Uplink power control window size) dBm
	-28 + TT

	0 + MU to 0 + (MU + Uplink power control window size) dBm
	-25 + TT

	-30 + MU to -30 + (MU + Uplink power control window size) dBm
	-20 + TT

	Pmin + MU to Pmin + (MU + Uplink power control window size) dBm
	-10 + 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 depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE and are those that are enclosed either in the RBs containing the carrier leakage frequency, or in the two RBs immediately adjacent to the carrier leakage frequency but excluding any allocated RB. 

NOTE 3:	 is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 4:	MU is the test system uplink power measurement uncertainty and is specified in Table F.1.2-1 for the carrier frequency f and the channel bandwidth BW.
NOTE 5:	Uplink power control window size = 1dB (UE power step size) + 0.7dB (UE power step tolerance) + (Test system 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 0.7dB for 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.2-1.
NOTE 6:	Test tolerance TT = 0.8 dB.
NOTE 7:	Pmin is the minimum output power according to Table 6.3F.1.3-1.



< Unchanged sections omitted >
6.4G.2.2	Carrier leakage for Tx Diversity
6.4G.2.2.1	Test purpose
Same test purpose as in 6.4.2.2.1.
6.4G.2.2.2	Test applicability
This test case applies to all types of NR Power Class 1.5 UE, Power Class 2 and Power Class 3 UE release 15 and forward that support Tx diversity.
6.4G.2.2.3	Minimum conformance requirements
For UE supporting Tx diversity, the Relative Carrier Leakage Power requirements specified in Table 6.4.2.2.3-1 which is defined in clause 6.4.2.2.3 apply at each transmit antenna connector. 
The normative reference for this requirement is TS 38.101-1 [2] clause 6.4G.2.2.
6.4G.2.2.4	Test description
Same test description as in clause 6.4.2.2.4 with the following exceptions:
-	Adding the following test steps:
10. Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at PUMAX level, allow at least 200ms starting from the first TPC command in this step for the UE to reach PUMAX level.
11. Measure carrier leakage using Global In-Channel Tx-Test (Annex E) with the measurement performed at each transmit antenna connector. For TDD, only slots consisting of only UL symbols are under test. 
-	If the UE’s transmit power at both antenna connectors are higher than the minimum output power requirement in 6.3G.1.5, the carrier leakage is measured on each transmit antenna. Pass the UE if the carrier leakage on each antenna connector meets the requirements in 6.4G.2.2.5.
-	If UE’s transmit power is higher than the minimum output power requirement in 6.3G.1.5 at only one antenna connector, the carrier leakage is measured only on this antenna connector. Pass the UE if the carrier leakage on this antenna connector meets the requirements in 6.4G.2.2.5.
6.4G.2.2.5	Test requirement
In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation IE, carrier leakage measurement requirement shall be waived. Otherwise, fFor each transmit antenna connector, each of the n carrier leakage results, derived in Annex E.3.1, shall not exceed the values in Table 6.4G.2.2.5-1. Allocated RBs are not under test. n is 10 for 15kHz SCS, 20 for 30kHz SCS and 30 for 60kHz SCS.
Table 6.4G.2.2.5-1: Test requirements for Relative Carrier Leakage Power
	Parameters
UE output power
	Relative limit (dBc)

	10 + MU to 10 + (MU + Uplink power control window size) dBm
	-28 + TT

	0 + MU to 0 + (MU + Uplink power control window size) dBm
	-25 + TT

	-30 + MU to -30 + (MU + Uplink power control window size) dBm
	-20 + TT

	Pmin + MU to Pmin + (MU + Uplink power control window size) dBm
	-10 + 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 depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed either in the RBs containing the carrier leakage frequency, or in the two RBs immediately adjacent to the carrier leakage frequency but excluding any allocated RB. 

NOTE 3:	 is the Transmission Bandwidth Configuration (see Section 5.3).
NOTE 4:	MU is the test system uplink power measurement uncertainty and is specified in Table F.1.2-1 for the carrier frequency f and the channel bandwidth BW.
NOTE 5:	Uplink power control window size = 1dB (UE power step size) + 0.7dB (UE power step tolerance) + (Test system 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 0.7dB for 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.2-1.
NOTE 6:	Test tolerance TT = 0.8 dB.
NOTE 7:	Pmin is the minimum output power according to Table 6.3.1.3-1.




< End of changes >
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