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<< Unchanged sections omitted >>
[bookmark: _Toc59039978][bookmark: _Toc68073917][bookmark: _Toc75371778][bookmark: _Toc83727846][bookmark: _Toc100005946][bookmark: _Toc106703493][bookmark: _Toc114991087]4.1.1.2	FR1 SUL test cases
This section contains information on test point selection for SUL test cases in [2]. The basic principle is following the same rules for test point selection in single carrier test cases. In these SUL test cases, there are default test points to be used unless SUL configuration specific test points are over-ruling.
Basic rules for Tx SUL test cases:
For Test environment: Adopt the same selection of test environment in corresponding single carrier test cases.
For Test frequency: Considering that Non-SUL carrier should have no impact on SUL carrier testing results, for any SUL configurations, Mid range is chosen as default for Non-SUL carrier. Select the same test frequency in corresponding single carrier test cases for SUL carrier.
For Test SCS: Considering lowest supported SCS can obtain minimum guardband and maximum spectrum utilization, and only 15 kHz SCS is supported for SUL band in SUL configurations, it’s reasonable to select 15 kHz SCS for SUL carrier and lowest supported SCS for Non-SUL carrier regardless of SUL configurations.
For Test channel bandwidths: Under the limit of 15 kHz SCS, only the lowest channel bandwidth is supported for current Non-SUL bands in SUL configurations, which are band n78 and n79. Select the lowest channel bandwidth that support 15kHz SCS for Non-SUL carrier. Select the same test channel bandwidths as in corresponding single carrier test cases for SUL carrier.
For waveform, modulation and RB allocations: Adopt the same selection of test configurations as in corresponding single carrier test cases for SUL carrier.
Basic rules for Rx SUL test cases:
[bookmark: OLE_LINK210]In Rx testing for SUL, test point selection in clause 7.3C and 7.6C need to be defined. Considering the focus of Rx test cases is testing DL bands, the configuration of SUL carrier shall be selected to ensure the test coverage without costing too much testing time. The configuration of Non-SUL carrier shall be selected based on the same principle as single carrier test cases. The basic test point selection rule for Rx SUL test cases is specified as below:
For Test environment: Adopt the same selection of test environment in corresponding single carrier test cases.
For Test frequency: The Non-SUL carrier should select the same test frequency as corresponding single carrier test cases. Select Mid range as default for SUL carrier.
[bookmark: OLE_LINK134][bookmark: OLE_LINK135]For Test SCS: Since the REFSENS requirement for SUL is specified for 15 kHz SCS for SUL band and the test point selection of clause 7.6C is also based on that of clause 7.3C, 15 kHz SCS should be selected for SUL carrier. For the Non-SUL carrier the SCS should be selected following the same rule as single carrier testing. 
For test channel bandwidths: Highest channel bandwidth when SCS =15 kHz for SUL shall be selected for SUL carrier. For the Non-SUL carrier the channel bandwidth should be selected following the same rule as single carrier testing.
For waveform, modulation and RB allocations: Adopt the same selection of test configurations as single carrier test cases for Non-SUL carrier. SUL carrier select DFT-s-OFDM QPSK. The RB allocation of SUL carrier shall fulfill the requirement in clause 7.3C.0 in TS 38.521-1.
Number of test points for SUL test cases in FR1 are listed in table 4.1.1.2-1 and table 4.1.1.2-2.
Table 4.1.1.2-1: Number of test points for SUL test cases in FR1 (NR UE Transmitter test)
	Subclause
	Number of test points
	Comments

	6.2C.1	Configured transmitted power for SUL
	30
	RAN5#86e

	6.2C.3	UE maximum output power for SUL
	270
	RAN5#86e

	6.2C.4	UE maximum output power reduction for SUL
	460 (5001)
	RAN5#90e

	6.2C.5	UE additional maximum output power reduction for SUL
	Table 4.1.12.1-1
	RAN5#87e

	6.3C.1	Minimum output power for SUL
	45
	RAN5#87e

	6.3C.3.1	Transmit ON/OFF time mask for SUL
	45
	RAN5#87e

	6.3C.3.2	General transmit ON/OFF time mask for switching between two uplink carriers
	1
	RAN5#96e

	6.3C.4.1	Absolute power tolerance for SUL
	3
	RAN5#87e

	6.3C.4.2	Power Control Relative power tolerance for SUL
	TBD
	RAN5#87e

	6.3C.4.3	Aggregate power tolerance for SUL
	PUCCH: 3
PUSCH: 3
	RAN5#87e

	6.4C.1	Frequency error for SUL
	5
	RAN5#86e

	6.4C.2.1	Error Vector Magnitude for SUL
	PUSCH: 84
PUCCH: 24
PRACH: 12
	RAN5#86e

	6.4C.2.2	Carrier leakage for SUL
	3
	RAN5#90e

	[bookmark: _Toc27478094][bookmark: _Toc36226796][bookmark: _Toc44324081][bookmark: _Toc52990275][bookmark: _Toc60823474][bookmark: _Toc60825396]6.4C.2.3	In-band emissions for SUL
	36
	RAN5#90e

	6.4C.2.4	EVM equalizer spectrum flatness for SUL
	90
	RAN5#90e

	6.4C.2.5	EVM equalizer spectrum flatness for Pi/2 BPSK for SUL
	9
	RAN5#90e

	6.5C.1	Occupied bandwidth for SUL
	18
	RAN5#86e

	6.5C.2.2	Spectrum Emission Mask for SUL
	72 (801)
	RAN5#90e

	6.5C.2.3	Additional spectrum emission mask for SUL
	Table 4.1.2.1-127
	RAN5#86e

	6.5C.2.4.1	NR ACLR for SUL
	460 (5001)
	RAN5#90e

	6.5C.2.4.2	UTRA ACLR for SUL
	Table 4.1.12.1-1
	RAN5#86e

	6.5C.3.1	General spurious emissions for SUL
	27
	RAN5#86e

	6.5C.3.2	Spurious emission for UE co-existence for SUL
	27
	RAN5#86e

	6.5C.3.3	Additional spurious emissions for SUL
	115 for NS_05
28 for NS_43
	RAN5#87e

	6.5C.4	Transmit intermodulation for SUL
	4
	RAN5#86e

	NOTE 1: UEs supporting pi/2 BPSK DMRS and the corresponding IE [DMRSPi2BPSK] is set to 1.



Table 4.1.1.2-2: Number of test points for SUL test cases in FR1 (NR UE Receiver test)
	Subclause
	Number of test points
	Comments

	7.3C.2	Reference sensitivity power level for SUL
	General test points:45
SUL configuration specific test points:
SUL_n78-n80: 2
	RAN5#90e

	7.6C.2	Inband Blocking for SUL
	3
	RAN5#87e

	7.6C.3	Out-of-band blocking for SUL
	3
	RAN5#87e



[bookmark: _Toc75371779][bookmark: _Toc83727847][bookmark: _Toc100005947][bookmark: _Toc106703494][bookmark: _Toc114991088]4.1.1.3	FR1 V2X test cases
<< Unchanged sections omitted >>
[bookmark: _Toc114991092]4.1.2	Test point analysis per NS value
[bookmark: _Toc27418758][bookmark: _Toc36042411][bookmark: _Toc43899738][bookmark: _Toc51767649][bookmark: _Toc59039980][bookmark: _Toc68073919][bookmark: _Toc75371781][bookmark: _Toc83727849][bookmark: _Toc100005949][bookmark: _Toc106703497][bookmark: _Toc114991093]4.1.2.1	A-MPR, A-SEM and A-SE FR1 test cases for single carrier and UL MIMO
This section contains information on test point selection for single carrier test cases 6.2.3, Additional Maximum Power Reduction (A-MPR), 6.5.2.3 Additional spectrum emission mask (A-SEM) and 6.5.3.3 Additional spurious emissions (A-SE); and for correspondent UL-MIMO test cases in 6.2D.3 and 6.5D.3.3 in [2].
Selection of test points should include some possible worst combinations based on the A-MPR characteristics specified for each NS value and these shall be selected so that they match with corresponding spectrum emission requirements test points. The number of test points should be realistic.
For pi/2 BPSK with Rel-16 DMRS, the correspondent A-MPR requirements are the same as that for Rel-15 DMRS but the PAPR is lower. Given the UE can pass the requirements using Rel-15 DMRS, it can be expected that the UE can pass the requirements using Rel-16 DMRS. Therefore there is no need to additionally test A-MPR, A-SEM and A-SE for Rel-16 DMRS.
Table 4.1.2.1-1 lists number of test points for A-MPR, A-SEM and A-SE single carrier test cases and for different NS values.
Table 4.1.2.1-1: NS value specific test points for A-MPR, A-SEM and A-SE single carrier
	NS label
	Number of test points for A-MPR
	Number of test points A-SEM
	Number of test points A-SE
	Justification
	Comments

	NS_03
NS_03U
	6.2.3: 80144 for Non-SUL testing

40 72 for SUL testing
	
	
	“38.521-1_TPanalysis_6.2.3_AMPR_NS_03.zip”
	RAN5#85

	NS_04
	6.2.3: 120
6.2D.3: 112
6.5D.3.3:112
	
	
	“38.521-1_TPanalysis_6.2.3_AMPR_NS_04_v3.zip”
	RAN5#93-e

	NS_05
	6.5.3.3: 432
	
	
	“38.521-1_TP analysis_6.5.3.3_TX_Additional_Spurious_Emission_NS_05.zip”
	RAN5#87-e

	NS_05, NS_05U
	6.2.3: 288 for PC3
6.2.3: 396 for PC2
	
	
	“38.521-1_TPanalysis_6.2.3_AMPR_NS_05_v3.zip”
	RAN5#96-e

	NS_06
	6.2.3:
PC1 160
PC3 144
	
	
	“38.521-1_TPanalysis_6.2.3_AMPR_NS_06_v2.zip”
	RAN5#92-e

	NS_12
	48
	
	
	“38.521-1_TPanalysis_6.2.3_AMPR_NS_12_13_14_15.zip”
	RAN5#90-e

	NS_13
	21
	
	
	“38.521-1_TPanalysis_6.2.3_AMPR_NS_12_13_14_15.zip”
	RAN5#90-e

	NS_14
	6.2.3: 50
6.5.3.3: 25
	
	25
	“38.521-1_TPanalysis_6.2.3_AMPR_NS_12_13_14_15.zip”
“38.521-1_TPanalysis_6.5.3.3_TX_Additional_Spurious_Emission_NS_14.zip
	RAN5#90-e

RAN5#96-e

	NS_15
	102
	
	
	“38.521-1_TPanalysis_6.2.3_AMPR_NS_12_13_14_15.zip”
	RAN5#90-e

	NS_17
	6.5.3.3: 4
	
	
	“38.521-1_TPanalysis_6.5.3.3_TX_Additional_Spurious_Emission_NS_17_v2.zip”
	RAN5#92-e

	NS_18
	88
6.2.3: 108
6.5.3.3: 54
	
	
	“38.521-1_TPanalysis_6.2.3_AMPR_6.5.3.3_ASE_NS_18_v3.zip”
	RAN5#89-e

	NS_21
	180
	
	
	“38.521-1_TPanalysis_6.2.3_AMPR_NS_21.zip”
	RAN5#89-e

	NS_24
	6.2.3: 300
	
	
	“38.521-1_TPanalysis_6.2.3_AMPR_NS_24.zip”
	RAN5#87

	NS_27
	6.2.3: 360
	
	
	“38.521-1_TPanalysis_6.2.3_AMPR_NS_27_v4.zip”
	RAN5#96-e

	NS_35
	6.2.3: 144
6.2.3: 72
	
	
	[bookmark: _Hlk522701143]“38.521-1_TPanalysis_6.2.3_AMPR_NS_35_v2.zip”
	RAN5#5-5G-NR-Adhoc

	NS_37
	6.2.3: 48
	
	
	“38.521-1_TPanalysis_6.2.3_AMPR_NS_37.zip”
	RAN5#86

	NS_38
	6.2.3: 96
	
	
	“38.521-1_TPanalysis_6.2.3_AMPR_NS_38.zip”
	RAN5#86

	NS_39
	6.2.3: 54
	
	
	“38.521-1_TPanalysis_6.2.3_AMPR_NS_39.zip”
	RAN5#86

	NS_40
	6.2.3: 24
	
	
	“38.521-1_TPanalysis_6.2.3_AMPR_NS_40.zip”
	RAN5#87

	NS_41
	6.2.3: 72
	
	
	“38.521-1_TPanalysis_6.2.3_AMPR_NS_41.zip”
	RAN5#87

	NS_42
	6.2.3: 108
	
	
	“38.521-1_TPanalysis_6.2.3_AMPR_NS_42.zip”
	RAN5#87

	NS_43
	6.2.3: 28
	
	
	“38.521-1_TPanalysis_6.2.3_AMPR_NS_43_v2.zip”
	RAN5#86

	
	6.5.3.3: 81
	
	
	“38.521-1_TP analysis_6.5.3.3_TX_Additional_Spurious_Emission_NS_43.zip”
	RAN5#87-e

	NS_43U
	6.2.3: 72
	
	
	“38.521-1_TPanalysis_6.2.3_AMPR_NS_43U.zip”
	RAN5#85

	NS_44
	360
	N/A
	180
	“38.521-1_TPanalysis_6.2.3_AMPR_6.5.3.3_ASE_NS_44.zip”
	RAN5#90-e

	NS_45
	24
	
	
	“38.521-1_TPanalysis_6.2.3_AMPR_NS_45.zip”
	RAN5#89-e

	NS_46
	176
	
	
	“38.521-1_TPanalysis_6.2.3_AMPR_NS_46.zip”
	RAN5#89-e

	NS_47
	70
	
	
	“38.521-1_TPanalysis_6.2.3_AMPR_NS_47.zip”
	RAN5#87

	NS_48
	240 for PC3 384 for PC2
	N/A
	96
	“38.521-1_TPanalysis_6.2.3_AMPR_6.5.3.3_ASE_NS_48_v3.zip”
	RAN5#96-e

	NS_49
	224
	N/A
	112
	“38.521-1_TPanalysis_6.2.3_AMPR_6.5.3.3_ASE_NS_49.zip”
	RAN5#90-e

	NS_56
	175
	
	175
	38.521-1_TPanalysis_6.2.3_AMPR_6.5.3.3_ASE_NS_56.zip
	RAN5#93-e

	NS_100
	144 for Non-SUL testing

72 for SUL testing
	
	
	“38.521-1_TPanalysis_6.2.3_AMPR_NS_100.zip”
	RAN5#85



<< End of changes >>
