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<Start of Changes>
[bookmark: _Toc59039976][bookmark: _Toc68073915][bookmark: _Toc75371776][bookmark: _Toc83727844][bookmark: _Toc100005944][bookmark: _Toc106703491]4.1.1	Test point analysis per test case
[bookmark: _Toc59039977][bookmark: _Toc68073916][bookmark: _Toc75371777][bookmark: _Toc83727845][bookmark: _Toc100005945][bookmark: _Toc106703492]4.1.1.1	FR1 single carrier, NR CA and UL MIMO test cases
This clause contains information on test point analysis and test point selection for single carrier, NR CA and UL MIMO test cases in [2] clause 6 and 7 with information about transmitting test point selection for FR1 listed in table 4.1.1.1-1 and receiver test point selection in table 4.1.1.1-2.
Table 4.1.1.1-1: NR UE transmitter test point selection for FR1
	Subclause
	Number of test points
	Justification in attachment
	Comments

	6.2.1	UE maximum output power
	540
	“38.521-1_TPanalysis_6.2.1_MaxOP_v3.zip”
	RAN5#89-e

	6.2.2	Maximum Output Power Reduction (MPR)
	contiguous allocation: 920 (10401,10002,3)
almost contiguous allocation: 120
	”38.521-1_TPanalysis_6.2.2_MPR_6.5.2.2_SEM_6.5.2.4.1_NR_ACLR_v4.zip”
	RAN5#95-e

	6.2.3	UE A-MPR
	See clause 4.1.2.1
	See clause 4.1.2.1
	See clause 4.1.2.1

	6.2.4	Configured Transmitted Power
	30
	“38.521-1_TPanalysis_6.2.4_ConfigTP_v1.zip”
	RAN5#91-e

	6.2A.1.1	UE maximum output power for CA (2UL CA)
	240
	“38.521-1_TPanalysis_6.2A.1_MOP”
	RAN5#83

	6.2A.2.1	Maximum power reduction (MPR) for CA (2UL CA)
	For inter-band CA:1440
For intra-band contiguous CA: 720 (contiguous RB allocation)
720 (non-contiguous RB allocation)
For intra-band non-contiguous CA: 2520
	“38.521-1_TPanalysis_6.2A.2_MPR_v2.zip”
	RAN5#94-e

	6.2A.4	Configured transmitted power for CA
	Inter-band CA:20
Intra-band contiguous CA (contiguous RB allocation): 20
	“38.521-1_TPanalysis_6.2A.4_ConfigTP_v1.zip”
	RAN5#88-e

	6.2C.1	Configured UE transmitted Output Power
	270
	“38.521-1_TPanalysis_6.2C.1_ConfigOPSUL.zip”
	RAN5#80

	6.2D.1	UE maximum output power for UL-MIMO
	UL MIMO with ULFPTx: 540
UL MIMO with 2-layer: 0
	“38.521-1_TPanalysis_6.2.1_MaxOP_v3.zip”
	RAN5#89-e

	6.2D.2	Maximum Power Reduction (MPR) for UL MIMO
	power class 3 supporting ULFPTx: 920
power class 2 supporting ULFPTx: 920
UL MIMO with 2-layer: 400
UL MIMO with ULFPTx: 920
	“38.521-1_TPanalysis_6.2.2_MPR_6.5.2.2_SEM_6.5.2.4.1_NR_ACLR_v3/v4.zip
	RAN5#95-e

	6.2D.3	UE additional maximum output power reduction for UL-MIMO
	Table 4.1.2.1-1
	Table 4.1.2.1-1
	See Table 4.1.2.1-1

	6.2D.4	Configured Transmitted Power for UL-MIMO
	15
	“38.521-1_TPanalysis_6.2.4_ConfigTP_v1.zip”
	RAN5#91-e

	6.2G.1	UE maximum output power for Tx Diversity
	Power Class 2: 270
Power Class 1.5: 0
	“38.521-1_TPanalysis_6.2G.1_MaxOP_TxD.zip”
	RAN5#95-e

	6.2G.2	Maximum Output Power Reduction for Tx Diversity
	power class 2: 920 (contiguous allocation), 120 (almost contiguous allocation)
power class 1.5: 1080
	“38.521-1_TPanalysis_6.2G.2_MPR_6.5G.2.1_SEM_6.5G.2.3.1_NR_ACLR_TxD.zip”
	RAN5#95-e

	6.2G.3	UE additional maximum output power reduction for Tx Diversity
	See clause 4.1.2.1
	See clause 4.1.2.1
	See clause 4.1.2.1

	6.3.1	Minimum output power
	45
	“38.521-1_TPanalysis_6.3.1_MinOP_v3.zip”
	RAN5#5-5G-NR Adhoc

	6.3.3.2	General ON/OFF time mask
	180TBD
	“38.521-1_TPanalysis_6.3.3.2_OnOff_M_v2.zip”
	RAN5#5-5G-NR Adhoc

	6.3.3.4	PRACH time mask
	
	“38.521-1_TPanalysis_6.3.3.4_PRACH.zip”
	RAN5#96-e

	6.3.3.6	SRS time mask
	30
	“38.521-1_TPanalysis_6.3.3.3_SRS.zip”
	RAN5#82

	6.3.4.2	Absolute power tolerance
	6
	“38.521-1_TPanalysis_6.3.4.2_AbsPtol_v2.zip”
	RAN5#83

	6.3.4.3	Relative power tolerance
	TBD
	“38.521-1_TPanalysis_6.3.4.3_RelPtol_v2.zip”
	RAN5#83

	6.3.4.4	Aggregate power tolerance
	PUCCH: 6
PUSCH: 6
	“38.521-1_TPanalysis_6.3.4.4_AggPtol_v2.zip”
	RAN5#83

	6.3A.1.1	Minimum output power for CA (2UL CA)
	20
	38.521-1_TPanalysis_6.3A.1.1_MinOP_CA.zip
	RAN5#83

	6.3A.3.1	Transmit ON/OFF time mask for CA (2UL CA)
	40
	“38.521-1_TPanalysis_6.3A.3.1_OnOff_M_CA.zip”
	RAN5#83

	6.3A.3.1_1	Time mask for switching between two uplink carriers
	1
	“38.521-1_TPanalysis_6.3A.3.1_1_TxSwitch_M.zip”
	RAN5#90-e

	6.3A.4.1	Absolute power tolerance for CA (2UL CA)
	Intra-band contiguous CA:4
Intra-band non-contiguous CA:2
	[bookmark: _Hlk54712482]“38.521-1_TPanalysis_6.3A.4.1_Abs_PTol_CA_v3.zip”
	RAN5#95-e

	[bookmark: _Hlk57697947]6.3A.4.2	Relative power tolerance for CA (2UL CA)
	TBD
	“38.521-1_TPanalysis_6.3A.4.2_Rel_PTol_CA_v1.zip”
	RAN5#92-e

	6.3A.4.3	Aggregate power tolerance for CA (2UL CA)
	PUCCH:4
PUSCH:4
	“38.521-1_TPanalysis_6.3A.4.3_Agg_PTol_CA_v1.zip”
	RAN5#92-e

	6.3D.1	Minimum output power for UL-MIMO
	45
	“38.521-1_TPanalysis_6.3.1_MinOP_v3.zip”
	RAN5#5-5G-NR Adhoc

	6.3D.3	Transmit ON/OFF time mask for UL-MIMO
	TBD
	“38.521-1_TPanalysis_6.3.3.2_OnOff_M_v2.zip”
	RAN5#5-5G-NR Adhoc

	6.3D.4.1	Absolute Power tolerance for UL-MIMO
	6
	“38.521-1_TPanalysis_6.3.4.2_AbsPtol_v2.zip”
	RAN5#83

	6.3D.4.2	Relative Power Tolerance for UL-MIMO
	TBD
	“38.521-1_TPanalysis_6.3.4.3_RelPtol_v2.zip”
	RAN5#83

	6.3D.4.3	Aggregate Power tolerance for UL-MIMO
	PUCCH: 6
PUSCH: 6
	“38.521-1_TPanalysis_6.3.4.4_AggPtol_v2.zip”
	RAN5#83

	6.4.1	Frequency error
	5
	“38.521-1_TPanalysis_6.4.1_FreqErr_v3.zip”
	RAN5#84

	6.4.2.1	Error Vector Magnitude
	PUSCH: 252
PUCCH: 36
PRACH: 36
	“38.521-1_TPanalysis_6.4.2.1_EVM_v3.zip”
	RAN5#94-e

	6.4.2.1a	Error Vector Magnitude including symbols with transient period
	PUSCH: 36 
	“38.521-1_TPanalysis_6.4.2.1_EVM_v3.zip”
	RAN5#94e

	6.4.2.2	Carrier leakage
	3
	“38.521-1_TPanalysis_6.4.2.2_CarrLeak_v2.zip”
	RAN5#84

	6.4.2.3	In-band emissions
	36
	“38.521-1_TPanalysis_6.4.2.3_IE_2.zip”
	RAN5#84

	6.4.2.4	EVM equalizer spectrum flatness
	90
	“38.521-1 TPanalysis_6.4.2.4_EVMequalizerSpectrumFlatness_v3.zip”
	RAN5#84

	6.4.2.5	EVM equalizer spectrum flatness for Pi/2 BPSK
	9
	“38.521-1 TPanalysis_6.4.2.5_EVMequalizerSpectrumFlatness_BPSK_v2.zip”
	RAN5#92-e

	6.4A.1.1	Frequency error for CA (2UL CA)
	5
	“38.521-1_TPanalysis on 6.4A.1.1_FreqErr.zip”
	RAN5#82

	6.4A.2.1.1	Error Vector Magnitude for CA (2UL CA)
	168
	“38.521-1_TPanalysis on 6.4A.2.1.1_EVM.zip”
	RAN5#82

	6.4A.2.2.1	Carrier leakage for CA (2UL CA)
	2
	“38.521-1_TPanalysis on 6.4A.2.2.1_CarrLeak.zip”
	RAN5#82

	6.4A.2.3.1	In-band emissions for CA (2UL CA)
	
	“38.521-1_TPanalysis on 6.4A.2.2.1_IBE.zip”
	RAN5#82

	6.4D.1	Frequency error
	5
	“38.521-1_TPanalysis_6.4.1_FreqErr_v3.zip”
	RAN5#84

	6.4D.2.1	Error Vector Magnitude for UL MIMO
	PUSCH: 108
	“38.521-1_TPanalysis on 6.4.2.1_EVM_v3.zip”
	RAN5#94-e

	6.4D.2.2	Carrier leakage for UL MIMO
	3
	“38.521-1_TPanalysis on 6.4.2.2_CarrLeak_v2.zip”
	RAN5#84

	6.4D.2.3	In-band emissions for UL MIMO
	18
	“38.521-1_TPanalysis_6.4.2.3_IE_2.zip”
	RAN5#84

	6.4D.2.4	EVM equalizer spectrum flatness for UL MIMO
	45
	“38.521-1_TPanalysis_6.4.2.4_EVMequalizerSpectrumFlatness_v3.zip”
	RAN5#84

	6.4D.3	Time alignment error for UL-MIMO
	6
	“38.521-1_TPanalysis_6.4D.3_TAE_MIMO.zip”
	RAN5#82

	6.5.1	Occupied bandwidth
	10
	“38.521-1_TPanalysis_6.5.1_OccBW_v3.zip
	RAN5#92-e

	6.5.2.2	Spectrum Emission Mask
	contiguous allocation: 144 (1681, 1602,3)
almost contiguous allocation: 24
	“38.521-1_TPanalysis_6.2.2_MPR_6.5.2.2_SEM_6.5.2.4.1_NR_ACLR_v4.zip”
	RAN5#95-e

	6.5D.2.3 Additional spectrum emission mask for UL-MIMO
	Table 4.1.2.1-1
	Table 4.1.2.1-1
	See Table 4.1.2.1-1

	6.5.2.4.1	NR Adjacent channel leakage ratio
	contiguous allocation: 920 (10401, 10002,3)
almost contiguous allocation: 120
	“38.521-1_TPanalysis_6.2.2_MPR_6.5.2.2_SEM_6.5.2.4.1_NR_ACLR_v4.zip”
	RAN5#95-e

	6.5.2.4.2	UTRA ACLR
	Same as NS_3U, NS_5U ,NS_43U, and NS_100 in Table 4.1.1.1-1
	“38.521-1_TPanalysis_6.5.2.4.2_UTRA ACLR_v3.zip”
	RAN5#91-e

	6.5.3.1	General spurious emissions
	27
	“38.521-1_TP analysis_6.5.3.1_TX_Spurious_Emission_v1.zip”
	RAN5#89-e

	6.5.3.2	Spurious emissions for UE co-existence
	27
	“38.521-1_TP analysis_6.5.3.1_TX_Spurious_Emission_v1.zip”
	RAN5#89-e

	6.5.3.3	Additional spurious emissions
	See Table 4.1. 2.1-1
	See Table 4.1.2.1-1
	See Table 4.1.2.1-1

	6.5.4	Transmit intermodulation
	8
	“38.521-1_TPanalysis_6.5.4_TxIm.zip”
	RAN5#80

	6.5A.1.1	Occupied bandwidth for CA (2UL CA)
	Inter-band: 2
Intra-band contiguous: 1
Intra-band non-contiguous: 1
	“38.521-1_TPanalysis_6.5A.1.1_OccBW_v2.zip”
	RAN5#92-e

	6.5A.2.2.1	Spectrum emission mask for CA (2UL CA)
	Inter-band CA:112
Intra-band CA:72
	“38.521-1_TPanalysis on 6.5A.2.2.1_SEM_v1.zip”
	RAN5#94-e

	6.5A.2.4.1.1	NR ACLR for CA (2UL CA)
	For inter-band CA:1440
For intra-band contiguous CA: 720 (contiguous RB allocation)
720 (non-contiguous RB allocation)
For intra-band non-contiguous CA: 2520
	“38.521-1_TPanalysis on 6.5A.2.4.1.1_NR ACLR_v2.zip”
	RAN5#95-e

	6.5A.2.4.2.1	UTRA ACLR for CA (2UL CA)
	840
	“38.521-1_TPanalysis on 6.5A.2.4.2.1 UTRA ACLR .zip”
	RAN5#82

	6.5A.3.1.1	General spurious emissions for CA (2UL CA)
	12
	“38.521-1_TPanalysis on 6.5A.3.1.1_Spurious_v1.zip”
	RAN5#90

	6.5A.3.2.1	Spurious emissions for UE co-existence for CA (2UL CA)
	See table 4.1.3.2-1
	“38.521-1_TPanalysis on 6.5A.3.2.1_SECoex_v1.zip”
	RAN5#91-e

	6.5A.4.1	Transmit intermodulation for CA (2UL CA)
	840
	“38.521-1_TPanalysis on 6.5A.4.1_TxIM.zip”
	RAN5#82

	6.5D.1	Occupied bandwidth for UL-MIMO
	10
	38.521-1_TPanalysis_6.5.1_OBW_v3.zip
	RAN5#92-e

	6.5D.2.2	Spectrum emission mask for UL MIMO
	UL MIMO with 2-layer: 64
UL MIMO with ULFPTx: 144
	“38.521-1_TPanalysis_6.2.2_MPR_6.5.2.2_SEM_6.5.2.4.1_NR_ACLR_v4.zip”
	RAN5#95-e

	[bookmark: _Hlk105749824]6.5D.2.4.1	NR ACLR for UL-MIMO
	power class 3: 400
power class 2: 400
power class 3 supporting ULFPTx: 920
power class 2 supporting ULFPTx: 920
UL MIMO with 2-layer: 400
UL MIMO with ULFPTx: 920
	“38.521-1_TPanalysis_6.2.2_MPR_6.5.2.2_SEM_6.5.2.4.1_NR_ACLR_v3/v4.zip
	RAN5#95-e

	6.5D.2.4.2	UTRA ACLR for UL-MIMO
	96 for NS_3U
	“38.521-1_TPanalysis_6.5D.2.4.2_UTRA ALCR_NS_3U_v1.zip”
“38.521-1_TPanalysis_6.5.2.4.2_UTRA ACLR_v3.zip”
	RAN5#5-5G-NR Adhoc

	6.5D.2_1.4.2	UTRA ACLR for UL MIMO (Rel-16 onward)
	216 for NS_3U
	[bookmark: _Hlk62817045]“38.521-1_TPanalysis_6.5D.2.4.2_UTRA ALCR_NS_3U_v1.zip”
“38.521-1_TPanalysis_6.5.2.4.2_UTRA ACLR_v3.zip”
	RAN5#90-e

	6.5D.3.1	General spurious emissions
	27
	“38.521-1_TP analysis_6.5.3.1_TX_Spurious_Emission_v1.zip”
	RAN5#89-e

	6.5D.3.2	Spurious emissions for UE co-existence for UL-MIMO
	27
	“38.521-1_TP analysis_6.5.3.1_TX_Spurious_Emission_v1.zip”
	RAN5#89-e

	6.5D.3.3	Additional spurious emissions for UL-MIMO
	Table 4.1.2.1-1
	Table 4.1.2.1-1
	RAN5#5-5G-NR Adhoc

	6.5D.3_1.1	General spurious emissions (Rel-16 onward)
	27
	“38.521-1_TP analysis_6.5.3.1_TX_Spurious_Emission_v1.zip”
	RAN5#89-e

	6.5D.3_1.2	Spurious emissions for UE co-existence for UL-MIMO (Rel-16 onward)
	27
	“38.521-1_TP analysis_6.5.3.1_TX_Spurious_Emission_v1.zip”
	RAN5#89-e

	6.5D.3_1.3	Additional spurious emissions for UL-MIMO (Rel-16 onward)
	Table 4.1.1.1-1
	Table 4.1.1.1-1
	RAN5#89-e

	6.5D.4	Transmit intermodulation for UL-MIMO
	
	“38.521-1_TPanalysis_6.5.4_TxIm_v2.zip”
	RAN5#82

	6.5G.2.3.1	NR ACLR for Tx diversity
	power class 2: 920 (contiguous allocation), 120 (almost contiguous allocation)
power class 1.5: 1080
	“38.521-1_TPanalysis_6.2G.2_MPR_6.5G.2.1_SEM_6.5G.2.3.1_NR_ACLR_TxD.zip”
	RAN5#95-e

	NOTE 1: For power class 3 UE operating in bands n40, n41, n77, n78 and n79.
NOTE 2: UE operating in FDD mode, or in TDD mode in bands other than n40, n41, n77, n78 and n79, or in TDD mode the IE powerBoostPi2BPSK is set to 0 for bands n40, n41, n77, n78 and n79.
NOTE 3: UEs supporting pi/2 BPSK DMRS and the corresponding IE [DMRSPi2BPSK] is set to 1.
NOTE 4: The maximum number of test point is 24 if only default points are applied.



<Unchanged Text Skipped>
[bookmark: _Toc106703495]4.1.1.4	FR1 RedCap test cases
This section contains information on test point selection for RedCap test cases in [2]. The general rule in this section apply to all the RedCap test cases. Separate analysis is not provided for each single test case.
For the Tx requirements, basic PC3 requirements apply with the exception that the maximum channel bandwidth is 20MHz. Regarding test point selection, the same test points for PC3 non-RedCap UE apply for RedCap UE, except that the Low, Mid, Hight test channel bandwidth shall be selected among channel bandwidths up to 20MHz.
For the Rx REFSENS requirements, TDD/FDD 2Rx, TDD/FDD 1Rx, HD-FDD 2Rx and HD-FDD 1Rx requirements are specified separately. For test cases other than REFSENS, no exception requirements are specified, but considering those requirements have dependency on REFSENS, the UL/DL RB allocation would follow that of REFSENS.
-	For TDD/FDD 2Rx capable RedCap UE, the basic 2Rx REFSENS requirements apply with the exception that the maximum channel bandwidth is 20MHz. For all the Rx test cases, the same test points for non-RedCap UE apply except that the Low, Mid, Hight test channel bandwidth shall be selected among channel bandwidths up to 20MHz.
-	For TDD/FDD 1Rx capable RedCap UE, the exceptional REFSENS requirements are specified for channel bandwidth up to 20MHz. The UL/DL configuration required for 1Rx are the same for 2Rx requirements. For all the Rx test cases, the same test points for non-RedCap UE apply except that the Low, Mid, Hight test channel bandwidth shall be selected among channel bandwidths up to 20MHz.
-	For HD-FDD 2Rx and 1Rx capable RedCap UE, the exceptional REFSENS requirements are specified for channel bandwidth up to 20MHz, with specific UL configuration specified along. For all the Rx test cases, the same test points for non-RedCap UE apply except that the Low, Mid, Hight test channel bandwidth shall be selected among channel bandwidths up to 20MHz, and the UL configuration shall follow Table 7.3I.2-5 in TS 38.101-1[2].
4.1.1.5	FR1 TxD test cases
This section contains information on test point selection for TxD test cases [2]. Except for test cases listed in Table 4.1.1.5-1, the test point selection principle in single carrier test cases applies to all TxD test cases in term of Test environment, Test SCS, Test channel bandwidths, modulation and RB allocations.
Table 4.1.1.5-1: NR UE transmitter test point selection for TxD test cases in FR1 (test)
	Subclause
	Number of test points
	Justification in attachment
	Comments

	6.2G.1	UE maximum output power for Tx Diversity
	Power Class 2: 270
Power Class 1.5: 0
	“38.521-1_TPanalysis_6.2G.1_MaxOP_TxD.zip”
	RAN5#95-e

	6.2G.2	Maximum Output Power Reduction for Tx Diversity
	power class 2: 920 (contiguous allocation), 120 (almost contiguous allocation)
power class 1.5: 1080
	“38.521-1_TPanalysis_6.2G.2_MPR_6.5G.2.1_SEM_6.5G.2.3.1_NR_ACLR_TxD.zip”
	RAN5#95-e

	6.2G.3	UE additional maximum output power reduction for Tx Diversity
	See clause 4.1.2.1
	See clause 4.1.2.1
	See clause 4.1.2.1

	6.5G.2.3.1	NR ACLR for Tx diversity
	power class 2: 920 (contiguous allocation), 120 (almost contiguous allocation)
power class 1.5: 1080
	“38.521-1_TPanalysis_6.2G.2_MPR_6.5G.2.1_SEM_6.5G.2.3.1_NR_ACLR_TxD.zip”
	RAN5#95-e




[bookmark: OLE_LINK33][bookmark: OLE_LINK34]<End of Changes>
